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Genomic Support for a Moa-Tinamou Clade and Adaptive
Morphological Convergence in Flightless Ratites
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Abstract

One of the most startling discoveries in avian molecular phylogenetics is that the volant tinamous are embedded in the
flightless ratites, but this topology remains controversial because recent morphological phylogenies place tinamous as the
closest relative of a monophyletic ratite clade. Here, we integrate new phylogenomic sequences from 1,448 nuclear DNA
loci totaling almost 1 million bp from the extinct little bush moa, Chilean tinamou, and emu with available sequences
from ostrich, elegant crested tinamou, four neognaths, and the green anole. Phylogenetic analysis using standard ho-
mogeneous models and heterogeneous models robust to common topological artifacts recovered compelling support for
ratite paraphyly with the little bush moa closest to tinamous within ratites. Ratite paraphyly was further corroborated by
eight independent CR1 retroposon insertions. Analysis of morphological characters reinterpreted on a 27-gene paleog-
nath topology indicates that many characters are convergent in the ratites, probably as the result of adaptation to a
cursorial life style.
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the South American tinamou, which can fly, is of great debate.

Baker’s research team were the first study to utilize ancient moa DNA (from
the extinct bush moa) along with DNA from ostriches and other flightless birds to
assemble the largest data set to date (almost 600 genes).



100 Elegant crested tinamou
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Fic. 2. Phylogenetic analyses of 854 UCE and 594 protein-coding gene data sets in MrBayes and MP-EST. Bayesian posterior probabilities are shown
(below nodes) along with the MP-EST bootstrap percentages based on 1,000 replicates (above nodes).

tinamous may have regained flight during evolution to separate them from the moas
and other ratites.
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