
Factors related to diversification rates, associated hypotheses, taxa in which they were studied, and whether we have data available to test them 

  

Factor Hypothesis /mechanism of diversification Taxa tested on Data to be used 
 Rate of molecular evolution   

Body size Taxa with small body size have high diversification rate. 

High metabolic rate (in smaller animals) linked to high 

mutation rate and shorter generation times. 

Squamates: (Feldman et al. 

2016); Birds: (Owens et al. 

1999); Mammals (Isaac et al. 

2005) 

(Meiri 2018; Feldman et al. 2016; 

Meiri 2008)  

Body temperature Taxa with high body temperature have high diversification 

rate. High body temperatures lead to fast metabolism which 

in turn is linked to high rate of mutation rates, early maturity, 

short generation time, and high diversification rate. 

Salamander and  Mammals: 

(Machac et al. 2012); Insects 

and vertebrates (Gillooly et al. 

2005) 

(Meiri et al. 2013; Meiri 2018) 

Life history  Taxa with fast life histories (large litters, early maturity, short 

generation time) have high diversification rate due to high 

rate of evolution and population growth.  

Plants: (Igea et al. 2017); 

Invertebrates (Thomas et al. 

2010); Mammals (Isaac et al. 

2005) 

(Meiri, et al. 2012; Meiri 2018) 

Diel activity Diurnal lineages have faster speciation and diversification 

rate. High metabolic rate in diurnal lineages might increase 

mutation and diversification rate when compared to nocturnal 

lineages.  

Vertebrates: (Anderson and 

Wiens 2017) 

(Anderson and Wiens 2017; Meiri 

2018) 

 Rate of trait/niche evolution   

Rate of body size 

evolution 

Faster rate of body size evolution should correlate to high net 

diversification rate. Rates of morphological evolution are 

linked to speciation processes and hence high trait diversity 

will be coupled to high diversification rates. 

Fishes: (Rabosky et al. 2013); 

Salamanders: (Adams et al. 

2009); Birds: (Ricklefs 2004); 

Insects: (S. L. Price, Etienne, 

and Powell 2016) 

(Meiri 2018; Feldman et al. 2016; 

Meiri 2008) 

Rate of clutch size / 

brood frequency 

evolution 

Faster rate of clutch size/number evolution should correlate 

to high diversification rate. Rates of morphological evolution 

are linked to speciation processes and hence high trait 

diversity will be coupled to high diversification rates.  

Plants: (Igea et al. 2017) (Meiri, Brown, and Sibly 2012; 

Meiri 2018) 

Rate of climatic niche 

evolution 

Faster rate of climatic niche evolution across clades should 

correlate to high net taxic diversification rate. Divergence in 

climatic niche promote speciation and faster adaption buffers 

species from extinction. 

Amphibians: (Kozak and Wiens 

2010); Birds: (Cooney, Seddon, 

and Tobias 2016); Mammals:  

(Castro-Insua et al. 2018) 

(Roll et al. 2017; Fick and 

Hijmans 2017) 

 Sexual selection   

Sexual size 

dimorphism (SSD) 

Sexually dimorphic species have high net diversification rate. 

Dimorphism allows sexes to explore larger portions of the 

morphospace reducing extinction rates. 

Amphibians: (De Lisle and 

Rowe 2015); Fishes: (Cooper, 

Gilman, and Boughman 2011) 

(Tarr et al. 2018 in press) 

Meiri, unpublished  



Factor Hypothesis /mechanism of diversification Taxa tested on Data to be used 
Sexual dichromatism Sexually dichromatic species have high net diversification 

rate. Proxy for strength of sexual selection. Divergence in 

mate preference for sex-limited visual signal promote faster 

diversification in dichromatic species (i.e. by promoting 

reproductive isolation via assortative mating).  

Amphibians: (Portik et al. 

2018); Fishes :(Wagner, et al. 

2012); Agamid lizards: (Stuart-

Fox and Owens 2003); Birds: 

(Huang and Rabosky 2014) 

to be collected 

Femoral pores 

(Chemical 

communication) 

Taxa using chemical communication for mate choice should 

have high net diversification rate. Divergence in mate 

preference for sex-limited chemical signal promote faster 

diversification in chemically signaling species (i.e. by 

promoting reproductive isolation via assortative mating). 

Insects: (Mullen et al. 2007); 

Vertebrates and Insects: 

(Smadja and Butlin 2009) 

 

(García-Roa et al. 2017)  

 Key innovation   

Reproductive mode Viviparous taxa will have high net diversification rate. 

Viviparous lineages in cold climate have access to previously 

unoccupied niche space, enhancing diversification rates. 

Alternatively, it could be a dead-end leading to low 

diversification rates at cold, marginal habitats, leading to 

slow diversification. 

Squamates: (Pyron and 

Burbrink 2014) 

(Pyron and Burbrink 2014; 

Feldman et al. 2015; Meiri 2018) 

Microhabitat Arboreal lineages have faster speciation and net 

diversification rate. The diversity of available niche space in 

arboreal reptiles, which can divide the habitat between them 

(e.g., crown, trunk, twig and grass/bush anole ectomorphs), 

when compared to other habitats allows for faster 

diversification. Adaptation to fossorial environment may be 

associated with lower diversification rates, because of the 

specialized nature of this niche. Alternatively, fossorial 

lineages may have high diversification rate due to low 

dispersal rates and strong geographic barriers to dispersal 

promoting evolution of peripheral isolates 

Squamates: (Bars-Closel et al. 

2017); Amphibians (Moen and 

Wiens 2017) 

(Meiri 2018; Bars-Closel et al. 

2017) 

Diet type  

 

Omnivores have lower net diversification compared to other 

guilds. Omnivores have competitive disadvantage because of 

niche overlap and competition asymmetry compared to other 

guilds (Burin et al. 2016). Alternatively, Omnivores have 

higher net diversification compared to other guilds because 

they have access to previously unoccupied niche space and 

thus promoting species diversification.  

Birds: (Burin et al. 2016), 

Mammals: (S. A. Price et al. 

2012)   

(Meiri 2018) 

Forging mode Active foragers have higher net diversification rate compared 

to sit-and-wait foragers. Active foragers may have boarder 

dietary niche breadth and faster rate of dietary divergence 

leading to increased diversification.   

none (Meiri 2018) 



Factor Hypothesis /mechanism of diversification Taxa tested on Data to be used 
Subdigital lamellae 

(toe-pads) 

Lineages with subdigital lamellae have higher net 

diversification rate. Presence of subdigital lamellae will help 

occupy previously inaccessible niches (e.g. arboreal).    

Not supported in Geckos: 

(Gamble et al. 2012) 

Geckos: (Gamble et al. 2012) and 

will be collected for other groups 

 Escape and radiate hypothesis   

Caudal autotomy Taxa with caudal autotomy will have higher speciation rate. 

Evolution of novel defensive trait against predation leads to 

exploration of new niche spaces (because of relaxed selective 

pressure from predation) increasing speciation rate. 

none (Murali, Merilaita, and 

Kodandaramaiah 2018) 

Chemical defense / 

Aposematism 

(including Batesian 

and Mullerian 

mimics) 

Taxa with chemical defense or aposematism (chemical 

defense with warning signals) will have higher speciation 

rate. Evolution of novel defensive trait against predation 

leads to exploration of new niche spaces (because of relaxed 

selective pressure from predation) increasing speciation rate.  

(a) Mullerian mimicry may increase diversification via 

spatial sorting and expansion of niche  

(b) Batesian mimicry may lower species diversification 

because of geographic constraint imposed by models 

Amphibians: (Arbuckle and 

Speed 2015);  Vertebrates: 

(Harris and Arbuckle 2016) 

(Harris and Arbuckle 2016) 

 Niche breadth and trait polymorphism   

Climatic niche width Lineages with broad climatic niche will have high net 

diversification rate. Broader niche increase diversification via 

increased niche divergence.  

Amphibians: (Gómez-

Rodríguez, et al. 2015); 

Mammals, Birds and 

Amphibians: (Rolland and 

Salamin 2016) 

(Roll et al. 2017; Fick and 

Hijmans 2017) 

Dietary niche width Lineages with broad dietary niche will have high net 

diversification rate. Broader niche increase diversification via 

increased niche divergence. 

Insects:(Hardy and Otto 2014; 

Wiens, Lapoint, and Whiteman 

2015); Lizards: (Gainsbury and 

Meiri 2017) 

(Costa et al. 2008; Gainsbury and 

Meiri 2017) 

Colour polymorphism Colour polymorphic lineages have lower extinction and high 

speciation rate. Colour polymorphism as a proxy for high 

genetic diversity and /or existence of alternative strategy in 

polymorphic species buffers species from extinction (due to 

rapidly changing environment) and promote diversification  

Birds: (Hugall and Stuart-Fox 

2012; Ducatez et al. 2017); 

Insects: (Gillespie et al. 2018). 

Reviewed in (McLean and 

Stuart-Fox 2014).  

to be collected 

 Spatio-temporal factors   

Latitude High diversification rate in lineages at tropics. Higher net 

primary productivity and carrying capacity in the tropics 

increase diversification rate  

Supported in Amphibians: 

(Pyron and Wiens 2013) and 

Mammals (Rolland et al. 2014). 

Not supported in- Birds and 

Mammals: (Rabosky and Huang 

(Roll et al. 2017) 



Factor Hypothesis /mechanism of diversification Taxa tested on Data to be used 
2015;Weir and Schluter 2007); 

Ants: (Economo et al. 2018); 

Fishes: (Rabosky et al. 2018)  

Insularity Insular species should have high net diversification rate 

compared to mainland species. Geographic isolation and 

genetic drift promote diversification, but lower selection 

intensity. On the other hand, islands (especially small ones) 

may lead only to anagenetic change and be evolutionary 

dead-ends. 

Plants: (Comes, Tribsch, and 

Bittkau 2008); Birds: (Jønsson 

and Holt 2015). Reptiles (Ali 

and Meiri, under review) 

(Novosolov, Raia, and Meiri 

2013; Meiri 2018) 

Clade age Older lineages will have high species richness when 

compared to younger ones. Older clades will have more time 

to accumulate species.  However, as clades start with single 

species, accumulate them, and then decline into extinction, 

we may expect a hump-shaped relationship between richness 

and diversification, and clade age.   

Eukaryotes: (Rabosky, Slater, 

and Alfaro 2012) 

(Tonini et al. 2016) 
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