Passerines

PSITTACULIDAE
PSITTACULIDAE

ACANTHISITTIDAE

ACANTHISITTIDAE
PHILEPITTIDAE

EURYLAIMIDAE

CALYPTOMENIDAE

CALYPTOMENIDAE

SAPAYOIDAE

PITTIDAE

PITTIDAE
MELANOPAREIIDAE

CONOPOPHAGIDAE

THAMNOPHILIDAE

THAMNOPHILIDAE
GRALLARIIDAE

RHINOCRYPTIDAE

FORMICARIIDAE

SCLERURIDAE
DENDROCOLAPTIDAE

TITYRIDAE

TITYRIDAE

OXYRUNCIDAE

ONYCHORHYNCHIDAE
ONYCHORHYNCHIDAE
PIPRITIDAE

PLATYRINCHIDAE
PLATYRINCHIDAE
TACHURIDIDAE

RHYNCHOCYCLIDAE
RHYNCHOCYCLIDAE
TYRANNIDAE
TYRANNIDAE
ATRICHORNITHIDAE

OPEN
WINGS

MENURIDAE

CLIMACTERIDAE
CLIMACTERIDAE
PTILONORHYNCHIDAE

PTILONORHYNCHIDAE
MALURIDAE

DASYORNITHIDAE

PARDALOTIDAE

ACANTHIZIDAE

MELIPHAGIDAE

= Li MELIPHAGIDAE )@ Foulehaio carunculatus
MELIPHAGIDAE ) J( )M Meliphaga montana
POMATOSTOMIDAE @ Pomatostomus superciliosus

@) - ORTHONYCHIDAE 31\ @ Orthonyx temminckii

CINCLOSOMATIDAE 1))@ Cinclosoma punctatum
i C'g‘:;g:gx:;:gﬁi OOOOm Ptilorrhoa leucosticta

u i CJOJCIM Pericrocotus divaricatus
CAMPEPHAGIDAE g @ Edolisoma tenuirostre

MOHOUIDAE

NEOSITTIDAE

PSOPHODIDAE

EULACESTOMATIDAE g Fylacestoma nigropectus
FALCUNCULIDAE Mm@ Falcunculus frontatus
OREOICIDAE [~y my Oreoica gutturalis o
PARAMYTHIDAE )l Oreocharis arfaki =3
VIREONIDAE (MM Pteruthius aeralatus =
VIREONIDAE s Vireo solitarius 2.
| VIREONIDAE ) Erpornis zantholeuca %
& PACHYCEPHALIDAE () j() )Ml Colluricincla harmonica &
PACHYCEPHALIDAE —— Pachycephala vitiensis
ORIOLIDAE Mm@ M Oriolus chinensis
L ORIOLIDAE W Pitohui dichrous
MACHAERIRHYNCHIDAE )@ Machaerirhynchus nigripectus
ARTAMIDAE g Artamus cinereus
ARTAMIDAE (Y JCJC I Peltops blainvillii =
ARTAMIDAE ) J 1M Melloria quoyi ) Q
ARTAMIDAE (g8 Strepera graculina T
RHAGOLOGIDAE My Rhagologus leucostigma 8 §_
MALACONOTIDAE OOmEO0 Tchagra senegalus > ()
PITYRIASIDAE (=[] Pityriasis gymnocephala =3 I
AESTIANDAS (Y)ICIC) Aegithina lafresnayei o
Le, PLATYSTEIRIDAE | ] Dyaphorophyia castanea o
VANGIDAE M@ Mystacornis crossleyi e
VANGIDAE g Prionops plumatus
VANGIDAE

RHIPIDURIDAE
RHIPIDURIDAE
DICRURIDAE

MONARCHIDAE
MONARCHIDAE
IFRITIDAE
PARADISAEIDAE
PARADISAEIDAE
CORCORACIDAE
MELAMPITTIDAE
LANIIDAE
PLATYLOPHIDAE 0
CORVIDAE
CORVIDAE
CNEMOPHILIDAE

STENOSTIRIDAE

OO0 Calyptomena viridis
W00 Sapayoa aenigma
OOECM Pltta erythrogaster

B0 Conopophaga aurita

B0 Dendrocolaptes sanctithomae

FURNARIIDAE m[ ][] Xenops minutus
FURNARIDAE w101 Furnarius rufus

PIPRIDAE w1 Pipra filicauda
COTINGIDAE

B0 Cotinga nattererii

MO0 Schiffornis major

B0 Piprites chloris
W00 Platyrinchus saturatus
OO0 Tachuris rubrigastra
OO0 Nephelomyias lintoni
OOOCm Atrichornis rufescens
OOOCm Climacteris melanurus
OOOCM Ailuroedus buccoides
CDOOOM Malurus alboscapulatus

OO Pardalotus striatus

OOO0Om Mohoua albicilla
OO Daphoenositta chrysoptera

LM Tephrodornis virgatus
OOOCM Rhipidura javanica
OO Metabolus takatsukasae
OOOOm Ifrita kowaldi

OO0 Struthidea cinerea

UOO0O0O Pyrrhocorax pyrrhocorax

CARIAMIDAE ] Cariama cristata
FALCONIDAE w7 Micrastur semitorquatus
ABCDE . FALCONIDAE w7 Caracara cheriway
P FALCONIDAE W[ Falco peregrinus
AE(EBE‘ FALCONIDAE @[] Microhierax erythrogenys
@ STRIGOPIDAE 1@ Nestor notabilis
STRIGOPIDAE g Strigops habroptila
CACATUIDAE g Cacatua sulphurea
PSITTACIDAE @] Psittacus erithacus
PSITTACIDAE

OO0 Amazona autumnalis
WM Melopsittacus undulatus

CJOMC M Psittacula alexandri
CJOJCICJm Acanthisitta chloris

DM Xenicus gilviventris
CJWCIC] Philepitta castanea
(W] Eurylaimus ochromalus

(M1 Smithornis rufolateralis
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OOCm Pitta cyanea

OO0 Melanopareia maranonica

DO0O0O Pygiptila stellaris
OO0 Thamnophilus doliatus
OO0 Grallaria haplonota
OO0 Rhinocrypta lanceolata
OO0 Formicarius analis
OO0 Sclerurus rufigularis

epiieulny

OO0OO Tityra cayana

(saudsoqns) luuelk|

sapluuelf]

OO0 Oxyruncus cristatus
OO0 Myiobius villosus
OO0 Onychorhynchus coronatus

OO0O0O Neopipo cinnamomea

epluueif]

OO0 Poecilotriceus latirostris
IO Mionectes striaticollis

OO0 Tyrannus albogularis
OCJM Menura novaehollandiae
JOJOM Cormobates leucophaea
COOm Ptilonorhynchus violaceus
COOCM Dasyornis broadbenti

COOCM Acanthiza cinerea
OO Acanthorhynchus tenuirostris

OO Psophodes cristatus

OO0 Lamprolia victoriae
JmCm Dicrurus aeneus
JW[Im Hypothymis azurea

OOOM Phonygammus keraudrenii
OOOM Paradisaea minor

e9PIOAIOD)

OO Melampitta lugubris
JECM Lanius excubitor
OO Platylophus galericulatus
CECE Corvus corax

OO Loboparadisea sericea

CIMOIC Hyliota flavigaster

PROJECT MELA%NOE(";"F?:':ES’;E OO Cnemophilus loriae
OO Melanocharis versteri
!i MELANOGRARITIDRE (I(J(J M Oedistoma iliolophus
J MELANOCHARITIDAE 1) Toxorhamphus novaeguineae
! CALLAEIDAE ()M Philesturnus carunculatus
‘ £ NOTIOMYSTIDAE 3~ Notiomystis cincta
PETROICIDAE [ J[ )M Devioeca papuana e
PETROICIDAE () JLM Petroica multicolor %
[ ] Eﬂig:gﬁi U000 Eupetes macrocerus ®
D CUPETIDAT COMOO Chaetops frenatus =k
OOmOO Picathartes gymnocephalus °
HYLIOTIDAE 3
M
(%]

Halcyornithidae

Zygodactylidae

E Australian QM F20688

Wieslochia

Eurylaimides
E Furnariida
- I Tyrannida

Passeri

Cariamiformes

@< Falconiformes
.< Psittaciformes

l< Acanthisittidae

ELACHURIDAE

. . . CIOOE0 Elachura formosa
a-Last appearance of hypothesized /nterm/tteﬁt Musg:gig:gﬁi BOOD Cinelus pallasii z §
land bridge between North and South America MM Muscicapa striata A 19
b-F t f Cato Ti h TURDIDAE sy m 1M Turdus albicollis S |~
- Formation or Lalo iroug o BZ?E:E:EQE W] Buphagus erythrorhynchus i< =
¢ - Appearance of ephemeral Antarctic ice sheets DM Sturnus vulgaris & la
. . MIMIDAE mmICI0)C) Mimus polyglottos 3 k)

d - Closure of Turgai Strait ] 2523:::325 W00 Regulus regulus
e - Oligocene glaciation W00 Regulus calendula
g 9 TICHODROMIDAE )] Tichodroma muraria

f - Formation of Wallacea
g - Late Oligocene warming
h - Maximum marine inundation of New Zealand

25 —

)
S
|

(Temperature °C

STENOSTIRIDAE
U

3 PARIDAE mOJmOI0) Parus major
; REMIZIDAE my @] Remiz consobrinus
| ™ PANURIDAE

ALAUDIDAE

NICATORIDAE

MACROSPHENIDAE

MACROSPHENIDAE

CISTICOLIDAE
CISTICOLIDAE

CISTICOLIDAE
“GRAUERIIDAE”
ACROCEPHALIDAE
ACROCEPHALIDAE
LOCUSTELLIDAE
LOCUSTELLIDAE
LOCUSTELLIDAE
DONACOBIIDAE

BERNIERIDAE
BERNIERIDAE
PNOEPYGIDAE

HIRUNDINIDAE

HIRUNDINIDAE
PYCNONOTIDAE
PYCNONOTIDAE

SYLVIIDAE
SYLVIIDAE
ZOSTEROPIDAE
TIMALIIDAE
LEIOTHRICHIDAE
PELLORNEIDAE
PHYLLOSCOPIDAE
PHYLLOSCOPIDAE 0
HYLIIDAE
HYLIIDAE
AEGITHALIDAE

(D] AEGITHALIDAE
SCOTOCERCIDAE
SCOTOCERCIDAE
SCOTOCERCIDAE

D SCOTOCERCIDAE

DULIDAE

BOMBYCILLIDAE

PTILIOGONATIDAE

HYLOCITREIDAE
HYPOCOLIIDAE
MOHOIDAE

SITTIDAE

CERTHIIDAE

SALPORNITHIDAE

POLIOPTILIDAE |
TROGLODYTIDAE
PROMEROPIDAE

PROMEROPIDAE

NECTARINIIDAE

D DICAEIDAE

CHLOROPSEIDAE

CHLOROPSEIDAE
IRENIDAE
D] IRENIDAE

PEUCEDRAMIDAE

UROCYNCHRAMIDAE

PLOCEIDAE
VIDUIDAE
ESTRILDIDAE
PRUNELLIDAE

PASSERIDAE

MOTACILLIDAE

FRINGILLIDAE
RHODINOCICHLIDAE
CALCARIIDAE
EMBERIZIDAE
CARDINALIDAE
MITROSPINGIDAE
THRAUPIDAE g
THRAUPIDAE

. PASSERELLIDAE
\/BASSERELLIDAE

) PASSERELLIDAE
PARULIDAE
B/ P:RULIDAE
ICTERIDAE
ICTERIDAE
ICTERIDAE
CALYPTOPHYNDAE
ZELEDONIIDAE =
PHAENICOPHILIDAE
PHAENICOPHILIDAE
PHAENICOPHILIDAE

«

EOECW Eremophila alpestris

MM Cisticola anonymus
OOmOO Orthotomus castaneiceps
OOM®OO Graueria vittata
OOmOO Nesillas typica

OOECOM Megalurus palustris
OOmOO Xanthomixis zosterops
COMOO Oxylabes madagascariensis
OOO00O Pnoepyga pusilla
EOECW Hirundo rustica
LW Bleda syndactylus
B0 Cholornis unicolor
OOMOO Curruca nana

OO0 Timalia pileata

OO0 Leiothrix lutea
(MM Trichastoma pyrrogenys

OO Pholidornis rushiae

OO0 Aegithalos concinnus
LM Erythrocercus mecallii

LOOOm Abroscopus albogularis
WO Dulus dominicus
B ICICI0] Ptilogonys caudatus

CIOOIE0 Hypocolius ampelinus

BOO0O0 Sitta europaea
W00 Certhia americana

BOCICIC] Troglodytes troglodytes
OOmMOO Modulatrix stictigula

UMM Leptocoma sperata

LOOOO frena puella
LIOOIEIET Urocynchramus pylzowi
OOmMOO Vidua regia

UMW Estrilda melpoda
OOOOO Prunella fulvescens

W00 Cardinalis cardinalis

BOOI0I0] Spizella passerina

BOO0O0 Ammodramus savannarum
B0 Setophaga magnolia
BOO0O0O Seiurus aurocapilla
B0 Icteria virens

B0 Ieterus cucullatus
BOOIOIO] Calyptophilus tertius

BOO0I0) Spindalis zena

CIMO Chelidorhynx hypoxanthus
WM Culicicapa ceylonensis

OO Panurus biarmicus

OO Nicator chloris

OO0 Sylvietta virens

OO Macrosphenus flavicans
MO0 Neomixis viridis

WM Acrocephalus orientalis
OO0 Robsonius rabori

[(JMCIM Locustella lanceolata
D000 Donacobius atricapilla
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OO0 Progne subis

JECW Pycnonotus jocosus

(W Zosterops everetti

BIPIOIAIAS

JW[Im Seicercus montis
(W] Phylloscopus trochilus
W Hylia prasina

OO0 Psaltriparus minimus

esplojeybay

OO Scotocerca inquieta

(W[ Tesia cyaniventer

Sopliassed

OO0 Bombyecilla garrulus

OO Hylocitrea bonensis

eapio||PAquiog

)M Moho nobilis

I Salpornis spilonota
OO0 Polioptila caerulea

B3PIoIYLIDD)

(W] Promerops gurneyi

CCCJm Dicaeum hypoleucum
LI Chloropsis sonnerati
OO0 Chloropsis cochinchinensis
OO0 frena cyanogastra

OO0 Peucedramus taeniatus

MO Ploceus cucullatus

M1 Passer domesticus
MM Motacilla alba
OO Fringilla montifringilla
OO0 Rhodinocichla rosea
OO0 Calcarius lapponicus
MO Emberiza citrinella
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OO0O0O Mitrospingus cassinii
OO Coereba flaveola
@000 Tangara arthus

OO0 Passerella iliaca

eaploziiaqui]

B0 Sturnella neglecta

OO Zeledonia coronata
OO0 Nesospingus speculiferus

OO0 Microligea palustris

PHAENICOPHILIDAE 0] Phaenicophilus palmarum

| Plio.| Plei.

3

R 1

Paleocene |

Miocene
Neogene
I

Eocene
Paleogene
I

Oligocene

60 50 40 30 20 10 0 Ma

Family-level phylogenetic relationships in passerines reconciled from concatenation and coalescent analyses. 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 inter-
vals 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 inset map). Biogeographic reconstructions using fossil taxa (inset tree) yield identical ancestral areas for crown lineages of passerines, sub-
oscines, and oscines. Light blue and pink bars indicate Oligocene glaciation and warming events, respectively. Estimate of Cenozoic global surface temperatures (red curve)
taken from Hansen et al. 2013 Philos Trans R Soc A. Branches with strongest support for diversification rate shifts are indicated by pink arrows in their descendant node for inter-
nal branches or at the base of the branch for terminal branches. Geological and climatic events are indicated above the timeline with descriptions in inset key.
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