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Figure 1 Lineage separation and divergence (speciation) and 

species concepts (after de Queiroz, 1998, 1999, 2005a). ...

de Queiroz 2007 SB
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The general concept to which I refer 
equates species with separately 
evolving metapopulation lineages, or 
more specifically, with segments of 
such lineages. To clarify, here the 
term lineage refers to an ancestor-
descendant series (Simpson, 1961; 
Hull, 1980) in this case of 
metapopulations or simply a 
metapopulation extended through 
time (cf. Simpson, 1951). 

https://doi.org/10.1080/10635150701701083


Species concepts 
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Species concepts 
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subSpecies concepts 
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Species delimitation 
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Knowles 2009 ARES



Isolation with migration
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Bravo et. al 2019 PeerJ



The single-gene species delimitation 
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Didelot et. al 2021 MBE

Poisson Tree Processes model (Zhang et al., 2013), 

 Poisson tree processes (PTP), the original likelihood 
implementation, the Bayesian Poisson tree processes (bPTP) 
and the multirate Poisson tree processes (mPTP) (Kapli et al., 
2017).

Generalized Mixed Yule Coalescent (GMYC) (Pons et al., 2006), 

Automatic Barcode Gap Discovery (ABGD) (Puillandre et al., 2012) 

Assemble Species by Automatic Partitioning (ASAP) (Puillandre et 
al., 2021).



Molecular operational taxonomic units (MOTU)
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Ramirez et. al 2023 MER
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Molecular operational taxonomic units (MOTU)
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Ramirez et. al 2023 MER



Species delimitation
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Multilocus species delimitation 
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Bayesian Phylogenetic and Phylogeography (BPP) (Yang and Rannala 2010 PNAS; 
Yang and Rannala 2014 MBE; Yang 2015 CZ; Flouri et al 2018 MBE) 

STACEY (Jones 2017 JMB) 

SNAPP (Bryant et al 2012 MBE)



Bayesian Phylogenetic and Phylogeography (BPP) 
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Bayesian Phylogenetic and Phylogeography (BPP) 
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Flouri et. al 2018 MBE



STACEY 
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Didelot et. al 2021 MBE



STACEY   
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STACEY   
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Didelot et. al 2021 MBE



Dated phylogenies 
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Dated phylogenies 
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The model is based on the coalescent process
and yet no explicit sampling of gene trees

takes place. 



SNAPP 
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SNAPP 

24Octávio S. Paulo – FEM 24



Species delimitation  STACEY & BPP
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Species delimitation  STACEY & BPP
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Matos-Moravi et al. 2019 SysEntol



Árvores 
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Matos-Moravi et al. 2019 SysEntol



Species delimitation  STACEY & BPP
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Species delimitation  STACEY & BPP
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Species delimitation  STACEY & BPP
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Dated phylogenies 
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(Left) The tree represents the true history upon which the gene genealogies (shown by thin 

purple lines) are conditioned, with the colors representing species. 

Jeet Sukumaran, and L. Lacey Knowles PNAS 

2017;114:7:1607-1612
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