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ABSTRACT. Higher-level relationships among placental mammals are mostly resolved, 

but several polytomies remain contentious. Song et al. (2012) claimed to have resolved 

three of these using shortcut coalescence methods (MP-EST, STAR) and further 

concluded that these methods, which assume no within-locus recombination, are required 

to unravel deep-level phylogenetic problems that have stymied concatenation. Here, we 

reanalyze Song et al.’s (2012) data and leverage these re-analyses to explore key issues in 

systematics including the recombination ratchet, gene tree stoichiometry, the proportion 

of gene tree incongruence that results from deep coalescence versus other factors, and 

simulations that compare the performance of coalescence and concatenation methods in 

species tree estimation. Song et al. (2012) reported an average locus length of 3.1 kb for 

the 447 protein-coding genes in their phylogenomic dataset, but the true mean length of 

these loci (start codon to stop codon) is 139.6 kb.  Empirical estimates of recombination 

breakpoints in primates, coupled with consideration of the recombination ratchet, suggest 

that individual coalescence genes (c-genes) approach ~12 bp or less for Song et al.’s 

(2012) dataset, three to four orders of magnitude shorter than the c-genes reported by 

these authors. This result has general implications for the application of coalescence 

methods in species tree estimation. We contend that it is illogical to apply coalescence 

methods to complete protein-coding sequences. Such analyses amalgamate c-genes with 

different evolutionary histories (i.e., exons separated by >100,000 bp), distort true gene 

tree stoichiometry that is required for accurate species tree inference, and contradict the 

central rationale for applying coalescence methods to difficult phylogenetic problems. In 

addition, Song et al.’s (2012) dataset of 447 genes includes 21 loci with switched 

taxonomic names, eight duplicated loci, 26 loci with non-homologous sequences that are 

grossly misaligned, and numerous loci with >50% missing data for taxa that are 

misplaced in their gene trees. These problems were compounded by inadequate tree 

searches with nearest neighbor interchange branch swapping and inadvertent application 

of substitution models that did not account for among-site rate heterogeneity. Sixty-six 

gene trees imply unrealistic deep coalescences that exceed 100 million years (MY). Gene 

trees that were obtained with better justified models and search parameters show large 

increases in both likelihood scores and congruence. Coalescence analyses based on a 

curated set of 413 improved gene trees and a superior coalescence method (ASTRAL) 

support a Scandentia (treeshrews) + Glires (rabbits, rodents) clade, contradicting one of 

the three primary systematic conclusions of Song et al. (2012). Robust support for a 

Perissodactyla + Carnivora clade within Laurasiatheria is also lost, contradicting a second 

major conclusion of this study. Song et al.’s (2012) MP-EST species tree provided the 
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