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“Lower” (narrowly defined) taxa share derived traits

▶ Basal traits: evolved earlier; shared by all
▶ Derived traits: evolved later; define subclades

(Berkeley: Understanding Evolution)

https://evolution.berkeley.edu/evolution-101/the-history-of-life-looking-at-the-patterns//


Morphological phylogenetic systematics

▶ Do named taxa share derived traits that reflect ancestry (not
convergent natural selection)?

(Raikow 1982)
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Morphological phylogenetic systematics

▶ Morphological methods established many groups!

(Cracraft 1982)



When does morphology fail?

▶ Plumage can converge because of biotic interactions like
mimicry

▶ E.g., Hairy Woodpecker (Leuconotopicus villosus) and Downy
Woodpecker (Dryobates pubescens)

(Weibel & Moore 2005)



When does morphology fail?
▶ Genetic data confirms analysis of traits other than plumage in

Hairy / Downy pair

(Miller et al. 2019)



Molecular phylogenetics
▶ DNA sequences provide millions of independent “traits”

(Wikipedia)

https://en.wikipedia.org/wiki/Substitution_model


Phylogenetics helps evaluate cryptic diversity

(Lee & Birch 2023)



Case Study: Pacific Slope / Cordilleran Flycatcher

▶ Highly similar Western US flycatchers

(Empidonax difficilis / Empidonax occidentalis)

https://macaulaylibrary.org/asset/236799211
https://macaulaylibrary.org/asset/108268701


Johnson split “Western” flycatcher

▶ Early genetic data + variation in vocalization

(Johnson & Marten 1988)



But Pacific Slope and Cordilleran Flycatcher hybridize!

▶ Contact zone in NW Montana / BC

(Rush et al. 2009)



Is Cordilleran Flycatcher E. occidentalis monophyletic?

(Linck et al. 2019)



Proposal to American Ornithological Society to “lump”

(Chesser et al. 2023)



Western Flycatcher lives again. . . for now



What could resurrect PSFL and COFL?

a) more genomic data
b) samples from a new part of COFL’s range
c) evidence genetic markers in Linck et al. were influenced by

selection
d) a new species concept
e) all of the above



Avian phylogenomics: Hacket et al. 2008

▶ Passerines sister to parrots
▶ Flamingos sister to grebes

(169 species, 32 kilobases, Hacket et al. 2008)



Avian phylogenomics: Jarvis et al. 2014

▶ Ancestor of core land birds a bird of prey
▶ Neoaves diversifies at K-Pg Boundary

(48 species, whole genomes, Jarvis et al. 2014)
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Avian phylogenomics: Prum et al. 2015
▶ No support for Columbea and Passerea
▶ Hoatzin sister to clade of landbirds within Neoaves

(198 species, 259 loci, Prum et al. 2015)
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Avian phylogenomics: Kuhl et al. 2020

▶ Ancestor of core land birds a bird of prey
▶ Neoaves diversifies at K-Pg Boundary

(221 species, “untranslated regions”, Kuhl et al. 2020)



Avian phylogenomics: Stiller et al. 2024

▶ 363 bird species & 63,430 intergenic loci

(Stiller et al. 2024)



A hard polytomy at the base of Neoaves?

▶ Unresolvable because of 9 near-instantaneous speciation events

(Suh 2016)



In conclusion. . .



What can we conclude about the avian tree of life?

a) many lineages in Neoaves are only distantly related
b) extinction of non-avian dinosaurs permitted rapid diversification

of birds
c) many familiar groups (e.g., Passerines) are monophyletic
d) the Hoatzin is weird
e) all of the above



Things to know

Name representative taxa from the following groups:

▶ Paleognathae, Neognathae, Galloanseres, and Neoaves
▶ Aequiornithes
▶ ‘Orphaned’ Neoaves (Camprimulgiformes, Columbiformes,

Gruiformes, Hoatzin, others)
▶ Telluraves (Afroaves + Australaves)

Remember:

▶ How taxonomy and phylogenetics are related
▶ Relationships in the ‘orphaned’ Neoaves are hard to determine

due to rapid radiation at K-Pg boundary
▶ Afroaves contains woodpeckers, kingfishers, owls, accipiters
▶ Australaves contains parrots, falcons, passerines
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