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Fig. 1. Family-level phylogenetic relationships in passerines reconciled from concatenation and coalescent analyses (connects to top of Fig. 2 at the circled
star). Maximum likelihood bootstrap support (BS) values are indicated by boxes (BS > 70) or circles (BS < 70) at nodes. Node ages were estimated using 13 fossil
calibrations in BEAST on nodes indicated by empty blue circles; 95% credible intervals are shown with orange bars. Ancestral areas were estimated under the
DEC + j model using BioGeoBEARS from the distribution of clades represented by each tip [shown by boxes at tips coded according to the map (/nset)]. Light
blue and pink bars indicate Oligocene glaciation and warming events, respectively. The estimate of Cenozoic global surface temperatures (red curve) was
taken from ref. 99. Branches with the strongest support for diversification rate shifts are indicated by pink arrows in their descendant node for internal
branches or at the base of the branch for terminal branches. Geological and climatic events are indicated above the timeline with descriptions provided in the
key (Inset). Plei., Pleistocene; Plio., Pliocene.
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a - Last appearance of hypothesized intermittent
land bridge between North and South America

b - Formation of Cato Trough

¢ - Appearance of ephemeral Antarctic ice sheets

d - Closure of Turgai Strait

e - Oligocene glaciation

f - Formation of Wallacea

g - Late Oligocene warming

h - Maximum marine inundation of New Zealand
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Fig. 2. Family-level phylogenetic relationships in passerines reconciled from concatenation and coalescent analyses (connects to bottom of Fig. 1 at the
circled star). Biogeographic reconstruction including fossil taxa (Inset, tree) yields identical ancestral areas for crown lineages of passerines, suboscines, and
oscines (also S/ Appendix, Fig. S8). Plei., Pleistocene; Plio., Pliocene.

clock rates among lineages ranged from 0.28 to 0.44 across anal-  lower than those reported in recent avian phylogenomic studies
yses, with 95% credible interval limits as low as 0.24 and as high as  that sampled more broadly across extant birds (4, 43). Removal of
0.48, suggesting that our choice of a relaxed clock model was some or most fossil calibrations did not significantly change di-
appropriate. This level of rate heterogeneity across the tree is  vergence time estimates at uncalibrated nodes but had mixed effects
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