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Supplementary Figure 1 Regional dispersal and speciation relative to the expected 

based on 100 data-only trees 

Bar plots indicate various dispersal metrics compared to the null expectations derived from 

randomisations constrained to account for existing diversity patterns (i.e. Standardised Effect 

Sizes). From the top: a) total dispersal (import and export combined), which is an indication 

of how dynamic the region is, b) net dispersal (export of species minus import of species), 

which is an indication of whether the region is overall a source or a sink, c) export, d) import 

and e) diversification within regions. This figure is based on 100 randomly selected data-only 

trees (4,032 species) from the pseudo-posterior distribution
12

. On each of these 100 trees we 

generated 100 null expectations). Bar heights reflect mean standardised effect sizes and error 

bars reflect 95% quantiles around the mean. Points represent results from the full analysis 

(i.e. using the phylogeny that included species with no data), which is shown in the main 

manuscript as in Fig. 5. 
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Supplementary Figure 2 Ancestral areas of data-only passerine bird tree 

Tree depicting the data-only consensus tree
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 with the ancestral areas depicted for each node 

according to the 75% threshold. Blue lineages represent in situ speciation events, red lineages 

represent dispersal events and grey lineages are omitted from the analysis because a given 

area cannot be assigned with more than 75% probability. 
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    Serinus thibetanus

    Zoothera cinerea

    Vermivora peregrina

    Agelaius humeralis
    Pycnonotus melanoleucos

    Oenanthe monticola
    Todirostrum cinereum

    Phacellodomus erythrophthalmus

    Icterus spurius
    Garrulax ruficeps
    Zoothera talaseae

    Perisoreus internigrans

    Locustella ochotensis
    Sicalis lutea

    Chamaeza mollissima

    Polioptila melanura

    Nectarinia mediocris
    Acrocephalus baeticatus

    Junco phaeonotus
    Thraupis abbas

    Corvus albus

    Oriolus chlorocephalus
    Turdus olivater

    Zoothera heinei
    Atlapetes tricolor

    Ixos malaccensis

    Prinia leucopogon
    Manucodia jobiensis

    Pnoepyga pusilla

    Tolmomyias sulphurescens
    Carduelis lawrencei

    Pseudochelidon eurystomina
    Muscicapa muttui
    Phylloscopus sarasinorum
    Peneothello bimaculata
    Xiphorhynchus obsoletus

    Lamprotornis pulcher

    Pachyramphus surinamus
    Pyrrhomyias cinnamomeus
    Calamanthus fuliginosus
    Xenopipo unicolor
    Cercomacra nigrescens

    Progne chalybea

    Buthraupis montana
    Myrmeciza laemosticta

    Schistochlamys melanopis

    Cossypha humeralis
    Muscisaxicola maclovianus
    Xiphorhynchus ocellatus

    Phoenicurus hodgsoni

    Serinus canaria
    Laniarius bicolor
    Pheucticus ludovicianus
    Amytornis textilis
    Chlorospingus inornatus

    Saroglossa aurata
    Campephaga petiti
    Eminia lepida

    Pipilo chlorurus

    Thryothorus semibadius
    Legatus leucophaius

    Vireo plumbeus

    Coracina dispar
    Myiornis auricularis

    Pomatorhinus ferruginosus
    Laniarius ruficeps
    Pomarea dimidiata

    Paradisaea raggiana
    Schistocichla leucostigma
    Acrocephalus bistrigiceps

    Vireo philadelphicus

    Lamprotornis mevesii

    Turdus lawrencii
    Toxostoma guttatum

    Piranga roseogularis
    Cinclodes palliatus
    Cnemophilus macgregorii

    Turdus dissimilis
    Nectarinia senegalensis
    Pomatostomus ruficeps
    Nasica longirostris
    Ficedula buruensis
    Psarocolius bifasciatus
    Furnarius figulus

    Machaeropterus deliciosus

    Hypargos niveoguttatus
    Synallaxis ruficapilla

    Anthus campestris

    Dacnis venusta
    Acanthiza uropygialis

    Batis molitor
    Sturnus burmannicus
    Megalurus gramineus

    Gymnopithys leucaspis
    Cyanocorax violaceus
    Onychognathus tristramii

    Oriolus traillii

    Sporophila cinnamomea
    Corvus corone
    Neochmia phaeton
    Sirystes sibilator

    Myrmotherula behni
    Psarisomus dalhousiae

    Turdus leucops
    Alcippe ruficapilla

    Stiphrornis erythrothorax
    Mniotilta varia
    Saxicola torquatus
    Bradypterus carpalis
    Emberiza buchanani
    Frederickena unduligera

    Bucanetes githagineus
    Sporophila palustris

    Actinodura egertoni

    Platyrinchus coronatus

    Parus albiventris
    Uraeginthus ianthinogaster

    Mimus trifasciatus

    Tickellia hodgsoni
    Zimmerius vilissimus

    Zosterops maderaspatanus
    Pitta maxima
    Pteruthius rufiventer

    Oreophylax moreirae

    Seicercus montis
    Parotia lawesii

    Coracina atriceps
    Basileuterus culicivorus

    Lepidothrix suavissima
    Ochthoeca oenanthoides
    Sporophila plumbea
    Saltator atriceps

    Knipolegus franciscanus

    Geothlypis nelsoni
    Alcippe poioicephala

    Phylloscopus armandii
    Euschistospiza cinereovinacea

    Dendroica graciae
    Poospiza ornata
    Pseudocolopteryx flaviventris
    Acrocephalus familiaris

    Graminicola bengalensis

    Acrocephalus scirpaceus
    Pycnonotus brunneus

    Oporornis formosus

    Dicaeum cruentatum
    Auriparus flaviceps

    Alauda gulgula
    Lalage sharpei

    Hirundo rufigula

    Cranioleuca subcristata
    Attila torridus

    Sericulus aureus

    Leucopsar rothschildi

    Atlapetes schistaceus
    Serinus citrinipectus

    Vidua raricola
    Dicrurus balicassius
    Ploceus taeniopterus
    Anumbius annumbi
    Erithacus akahige
    Paroreomyza montana

    Leucosticte nemoricola

    Rhipidura superciliaris
    Pipreola chlorolepidota
    Anthreptes fraseri

    Melozone leucotis
    Turdus chiguanco

    Oriolus albiloris

    Zosterops montanus
    Rhipidura albolimbata

    Scytalopus superciliaris
    Garrulax sannio
    Tiaris bicolor
    Myiopagis gaimardii

    Formicivora melanogaster

    Lamprotornis splendidus

    Manacus manacus
    Pitta soror

    Trochocercus cyanomelas
    Grallaria blakei
    Sturnella superciliaris
    Euphonia affinis
    Leptasthenura platensis

    Cyanocorax mystacalis
    Pycnonotus simplex
    Ptilogonys cinereus
    Myiopagis viridicata

    Dendroica caerulescens
    Hypothymis helenae

    Mackenziaena severa

    Alethe poliophrys
    Phylloscopus trochiloides

    Andropadus curvirostris

    Myiagra caledonica
    Eleoscytalopus indigoticus

    Sitta krueperi
    Riparia riparia
    Batis diops

    Chlamydochaera jefferyi
    Arremonops rufivirgatus

    Malurus melanocephalus

    Cymbilaimus sanctaemariae
    Icterus mesomelas

    Enodes erythrophris

    Scytalopus latebricola
    Sheppardia gunningi
    Hemitriccus iohannis

    Serinus hypostictus
    Sericulus chrysocephalus

    Empidonax wrightii
    Henicorhina leucoptera

    Amytornis goyderi

    Lanius excubitor

    Tachycineta stolzmanni
    Onychognathus walleri

    Alcippe peracensis
    Vermivora virginiae
    Kupeornis gilberti
    Xolmis pyrope
    Terenura sharpei

    Turdus nigrescens
    Sakesphorus bernardi

    Hirundo semirufa

    Uraeginthus cyanocephalus
    Certhia tianquanensis

    Illadopsis rufescens

    Bathmocercus winifredae
    Xanthopsar flavus

    Chlorothraupis carmioli

    Loxops caeruleirostris

    Spizella breweri
    Emberizoides ypiranganus
    Regulus calendula

    Cinnyricinclus femoralis
    Thamnophilus insignis

    Schiffornis turdina
    Thraupis sayaca

    Phaeothlypis rivularis
    Sheppardia gabela
    Ramphocelus flammigerus
    Amphispiza belli

    Monarcha axillaris
    Serpophaga hypoleuca
    Parus rufescens

    Ornithion brunneicapillus
    Roraimia adusta
    Pitta superba

    Paradoxornis guttaticollis
    Tangara chilensis
    Mitrephanes phaeocercus

    Anthus godlewskii
    Serpophaga nigricans
    Turdus amaurochalinus
    Clytospiza monteiri
    Calyptomena whiteheadi

    Thamnophilus aethiops

    Vireo solitarius
    Oriolus xanthornus
    Dicaeum australe

    Origma solitaria

    Andropadus milanjensis
    Tesia olivea
    Corvus dauuricus
    Parula gutturalis

    Volatinia jacarina
    Vanga curvirostris

    Monarcha leucotis

    Hypocolius ampelinus
    Sturnella loyca

    Myadestes townsendi

    Icterus icterus
    Astrapia nigra
    Meliphaga mimikae
    Entomyzon cyanotis
    Gerygone palpebrosa

    Xenoligea montana

    Rhodophoneus cruentus
    Parus cristatus
    Thamnophilus atrinucha

    Cinclodes olrogi

    Uragus sibiricus
    Philemon buceroides

    Bradypterus tacsanowskius

    Yuhina bakeri

    Dendroica petechia
    Carpodacus rubicilloides

    Streptocitta albicollis
    Myrmeciza exsul

    Serinus scotops
    Nectarinia bouvieri
    Coracina mcgregori

    Cotinga maynana
    Spreo bicolor
    Emberiza pallasi

    Tangara gyrola

    Myiophobus roraimae
    Carduelis uropygialis

    Tijuca atra

    Emberiza yessoensis

    Ancistrops strigilatus
    Progne sinaloae
    Macronous ptilosus

    Tangara seledon

    Aplonis panayensis
    Euplectes jacksoni
    Diglossa major

    Paroaria dominicana

    Loxops coccineus
    Monticola saxatilis
    Leucopeza semperi
    Ramphocelus passerinii
    Elaenia parvirostris

    Phylloscartes superciliaris

    Icterus auratus
    Dicrurus modestus

    Podoces biddulphi

    Myophonus caeruleus
    Prunella rubida

    Pithys castaneus

    Meliphaga flavirictus
    Camarhynchus heliobates
    Lagonosticta rufopicta

    Heinrichia calligyna

    Zosterops splendidus
    Stachyris rufifrons

    Myrmecocichla arnoti

    Cranioleuca henricae
    Basileuterus luteoviridis

    Eopsaltria pulverulenta

    Sylvia cantillans
    Motacilla cinerea
    Sayornis saya
    Stelgidopteryx ruficollis
    Cormobates leucophaea

    Cranioleuca vulpina
    Drymophila devillei

    Compsospiza garleppi
    Dicrurus aeneus
    Saxicola rubetra
    Pezopetes capitalis
    Upucerthia serrana
    Iole olivacea
    Psalidoprocne pristoptera
    Lullula arborea

    Pellorneum ruficeps
    Pseudocolopteryx sclateri
    Tangara mexicana
    Calyptophilus frugivorus
    Turdus philomelos
    Bombycilla japonica

    Tangara guttata
    Emberiza tristrami

    Microcerculus marginatus
    Poospiza lateralis
    Alcippe dubia

    Oriolus auratus
    Myiagra rubecula
    Philentoma velata
    Alcippe cinereiceps

    Nephelornis oneilli
    Chlorochrysa nitidissima
    Lonchura kelaarti
    Epthianura albifrons

    Modulatrix stictigula

    Alcippe chrysotis

    Turdus ruficollis
    Meliphaga notata

    Vidua purpurascens

    Mycerobas affinis
    Geositta punensis
    Lanius collurio

    Cercomela sordida
    Cyanocorax beecheii
    Phylloscopus ijimae
    Percnostola lophotes

    Tangara argyrofenges

    Pomatostomus temporalis
    Alcippe brunnea

    Campylorhynchus fasciatus
    Anairetes flavirostris
    Carduelis pinus

    Parus montanus

    Zoothera interpres
    Myrmeciza griseiceps

    Sitta europaea
    Knipolegus aterrimus
    Thamnophilus nigriceps

    Neomixis tenella
    Cinclodes antarcticus

    Ploceus luteolus
    Cinclidium diana

    Polystictus superciliaris
    Agelaioides badius

    Phoenicurus erythronotus
    Montifringilla davidiana

    Empidonomus aurantioatrocristatus
    Baeopogon clamans

    Myophonus glaucinus
    Thryothorus superciliaris
    Myrmoborus myotherinus

    Tangara xanthogastra
    Campylorhynchus turdinus

    Alectrurus tricolor
    Dendrocincla fuliginosa
    Sporophila telasco

    Hypsipetes mcclellandii

    Phlegopsis nigromaculata
    Tchagra australis

    Hemignathus virens

    Atrichornis clamosus
    Pycnonotus cyaniventris
    Myrmeciza nigricauda
    Turdus hauxwelli

    Vireo vicinior
    Tachyphonus luctuosus
    Pipra aureola

    Taeniopygia bichenovii

    Empidonax affinis
    Pseudocalyptomena graueri

    Gracula ptilogenys
    Aimophila ruficauda
    Gracula religiosa
    Cossypha albicapilla
    Stipiturus malachurus

    Cinclodes atacamensis
    Polioptila plumbea

    Dendroica palmarum

    Carpodacus nipalensis
    Passerina caerulea
    Ifrita kowaldi

    Criniger ndussumensis

    Cheramoeca leucosterna

    Toxorhamphus novaeguineae
    Monticola rufocinereus

    Bradypterus cinnamomeus

    Ammodramus nelsoni
    Zimmerius chrysops
    Conopophaga ardesiaca
    Calochaetes coccineus
    Telophorus nigrifrons
    Sporophila hypochroma

    Ammodramus henslowii

    Toxostoma rufum
    Dicaeum hypoleucum

    Serinus sulphuratus
    Vestiaria coccinea

    Sturnus sericeus
    Cyanopica cyanus
    Myrmotherula klagesi

    Leptopogon amaurocephalus
    Diglossa venezuelensis
    Myrmeciza pelzelni
    Locustella lanceolata
    Onychognathus blythii

    Meliphaga aruensis
    Erythropygia leucophrys
    Mimus saturninus

    Saltator coerulescens
    Pyrrhurus scandens

    Myadestes melanops
    Premnoplex brunnescens

    Oriolus cruentus
    Xiphocolaptes albicollis

    Corvus ossifragus

    Progne dominicensis
    Saltator nigriceps

    Acanthornis magna
    Anthochaera chrysoptera
    Myrmeciza hyperythra

    Zoothera gurneyi
    Cyornis rubeculoides
    Phyllastrephus flavostriatus

    Campylorhynchus nuchalis

    Muscisaxicola fluviatilis
    Aimophila ruficeps

    Nectarinia moreaui
    Petroica multicolor
    Apalis melanocephala
    Turdinus macrodactylus

    Erythropygia coryphaeus
    Tityra cayana
    Aethopyga primigenia

    Petroica rodinogaster
    Pitta guajana

    Coracina morio
    Zosterops cinereus

    Tachycineta euchrysea
    Pitta anerythra

    Oenanthe leucura

    Platysteira peltata
    Tangara varia

    Notiochelidon murina
    Dives dives

    Hylacola pyrrhopygia
    Vidua wilsoni
    Actinodura morrisoniana
    Turdus helleri
    Estrilda nonnula

    Pygiptila stellaris

    Emberiza rutila
    Phylloscopus goodsoni

    Pipra filicauda
    Luscinia calliope

    Cercomela familiaris
    Apalis porphyrolaema
    Zoothera guttata
    Serinus albogularis
    Zosterops erythropleurus

    Terpsiphone paradisi
    Pyrrhula erythaca

    Coracornis raveni

    Garrulax vassali

    Ficedula monileger
    Phaenostictus mcleannani
    Turdus boulboul

    Oriolus brachyrhynchus
    Sericornis citreogularis

    Fluvicola albiventer

    Turdus merula
    Pytilia melba
    Petroica goodenovii

    Epimachus fastuosus
    Creurgops verticalis

    Zimmerius bolivianus

    Phylloscopus magnirostris
    Carduelis yarrellii

    Lepidocolaptes souleyetii

    Bradypterus montis

    Neopipo cinnamomea
    Attila spadiceus

    Icterus dominicensis
    Phyllomyias burmeisteri
    Carpodacus rodopeplus

    Psarocolius decumanus

    Rhyacornis bicolor
    Acrocephalus newtoni
    Prinia atrogularis

    Elaenia frantzii

    Poecilotriccus russatus
    Phylloscopus nitidus

    Prionochilus olivaceus

    Platysteira castanea
    Myiagra hebetior

    Hemitriccus flammulatus
    Tangara cyanoptera
    Chaetorhynchus papuensis

    Anthus spinoletta

    Alaemon alaudipes
    Sylvia hortensis

    Emberiza cabanisi
    Zoothera pinicola

    Elminia longicauda

    Batis mixta
    Parus davidi

    Seicercus poliogenys
    Grallaria squamigera

    Sialia currucoides

    Piranga bidentata
    Frederickena viridis

    Pyrocephalus rubinus
    Anthus trivialis

    Serinus totta
    Delothraupis castaneoventris

    Seicercus whistleri

    Tchagra minutus
    Turdoides bicolor

    Thamnophilus caerulescens
    Hyliota flavigaster

    Artamus minor
    Lepidocolaptes falcinellus
    Pachycephala arctitorquis
    Geothlypis semiflava
    Xiphorhynchus guttatus

    Minla ignotincta

    Pachyramphus aglaiae
    Iodopleura fusca
    Notiochelidon pileata
    Chlorospingus flavigularis

    Saxicola leucurus

    Serilophus lunatus
    Copsychus stricklandii

    Thryothorus fasciatoventris
    Knipolegus striaticeps

    Catharus bicknelli
    Piranga rubriceps

    Aethopyga duyvenbodei

    Pachycephala inornata
    Tyrannus crassirostris

    Muscisaxicola alpinus
    Paradoxornis davidianus
    Philydor lichtensteini
    Tangara viridicollis

    Cranioleuca albiceps

    Corvus kubaryi

    Passerculus sandwichensis

    Petronia petronia

    Hemitriccus minimus
    Myrmeciza immaculata

    Certhilauda curvirostris

    Pitta brachyura

    Dicaeum tristrami
    Cercomela dubia
    Chlorospingus canigularis
    Gnorimopsar chopi

    Calamospiza melanocorys

    Furnarius rufus
    Anabacerthia striaticollis
    Catharopeza bishopi
    Heteromyias albispecularis
    Dendroica dominica
    Garrulax leucolophus
    Tarphonomus harterti
    Machaeropterus pyrocephalus
    Serinus reichardi
    Diglossa carbonaria
    Oriolus mellianus
    Thraupis palmarum

    Hippolais languida

    Astrapia mayeri

    Certhionyx variegatus
    Euphonia gouldi

    Poeoptera lugubris
    Prunella fulvescens

    Xanthotis flaviventer

    Perisoreus infaustus
    Pipra rubrocapilla

    Lipaugus unirufus
    Schistochlamys ruficapillus
    Ramphocelus carbo
    Phylloscopus hainanus
    Dicrurus hottentottus

    Hirundo leucosoma
    Neopelma sulphureiventer
    Ploceus intermedius

    Pycnopygius stictocephalus
    Arundinicola leucocephala

    Pycnonotus xanthorrhous

    Sheppardia aurantiithorax
    Pachycephala simplex

    Cotinga cayana

    Thryothorus leucopogon
    Serinus leucopygius

    Prosthemadera novaeseelandiae

    Piranga ludoviciana

    Catharus mexicanus
    Conioptilon mcilhennyi

    Psophocichla litsitsirupa
    Piranga erythrocephala

    Pomatorhinus montanus
    Oriolus hosii

    Xenops rutilans
    Hirundo rupestris

    Dysithamnus puncticeps
    Lagonosticta rhodopareia
    Carpodectes hopkei
    Turdus bewsheri
    Napothera epilepidota

    Arremon torquatus

    Lagonosticta senegala
    Eurylaimus steerii

    Artisornis metopias
    Muscicapa dauurica

    Stelgidopteryx serripennis

    Zosterops griseotinctus
    Thamnophilus nigrocinereus

    Atalotriccus pilaris
    Synallaxis scutata

    Sylvia boehmi
    Procnias albus

    Eulacestoma nigropectus

    Phrygilus patagonicus
    Sylvia nisoria
    Lanius senator

    Vidua orientalis
    Scytalopus atratus

    Conirostrum sitticolor
    Peucedramus taeniatus

    Icterus galbula
    Petroica traversi
    Lagonosticta sanguinodorsalis

    Zosterops chloris

    Euplectes hordeaceus
    Pitta elliotii

    Cyanocorax affinis
    Corapipo leucorrhoa

    Illadopsis fulvescens
    Miliaria calandra

    Vidua chalybeata
    Asthenes pudibunda
    Copsychus niger

    Pseudelaenia leucospodia
    Pyrrhoplectes epauletta
    Entomodestes coracinus
    Manucodia chalybatus
    Phyllanthus atripennis

    Euschistospiza dybowskii
    Bernieria tenebrosa
    Nicator chloris

    Lanius cristatus
    Tangara dowii

    Alcippe cinerea
    Margarornis bellulus
    Tyrannus vociferans

    Namibornis herero

    Chlamydera cerviniventris
    Emberiza aureola

    Thryothorus coraya
    Turdus menachensis

    Saltator albicollis
    Lanius schach
    Amytornis striatus

    Wilsonia pusilla
    Icterus auricapillus
    Dubusia taeniata
    Acanthiza iredalei

    Lepidothrix nattereri

    Thamnomanes caesius
    Melanocorypha mongolica

    Sporophila hypoxantha
    Thryothorus sinaloa
    Elminia nigromitrata

    Geositta saxicolina

    Sicalis luteocephala
    Ficedula subrubra

    Carduelis psaltria

    Zosterops borbonicus

    Estrilda erythronotos
    Upucerthia albigula
    Thamnophilus tenuepunctatus

    Pachycephala sulfuriventer

    Tarphonomus certhioides

    Thamnomanes ardesiacus
    Tephrodornis gularis

    Garrulax chinensis
    Heterophasia desgodinsi

    Synallaxis stictothorax
    Dendrocolaptes certhia

    Acanthorhynchus tenuirostris
    Spizella pusilla
    Actinodura souliei
    Sylvia atricapilla

    Scytalopus spillmanni

    Irena puella
    Sakesphorus melanonotus

    Microbates cinereiventris

    Phyllomyias griseiceps
    Atlapetes albinucha

    Lonchura griseicapilla

    Baeolophus inornatus
    Laniarius atroflavus
    Atlapetes citrinellus
    Macrosphenus flavicans

    Tyrannus savana
    Paradoxornis alphonsianus
    Campochaera sloetii

    Dendrocincla homochroa
    Ficedula narcissina

    Basileuterus trifasciatus

    Pachyramphus versicolor
    Sporophila americana
    Rhinomyias olivaceus

    Oenanthe picata

    Geositta cunicularia
    Troglodytes sissonii
    Camarhynchus parvulus

    Cacicus melanicterus
    Estrilda rhodopyga

    Emberiza impetuani

    Phyllomyias plumbeiceps
    Acanthiza ewingii

    Tangara cyanotis
    Saxicola ferreus

    Xenerpestes singularis
    Tiaris obscurus

    Aimophila notosticta
    Rhipidura dahli

    Tyrannus dominicensis

    Alophoixus bres
    Cettia ruficapilla

    Gerygone olivacea
    Bleda eximius

    Hippolais caligata
    Basilornis mirandus
    Corvus orru
    Laniarius luehderi

    Syndactyla rufosuperciliata
    Mionectes oleagineus
    Myrmotherula grisea
    Sylvietta brachyura
    Alcippe morrisonia

    Myiophobus cryptoxanthus
    Erythropygia paena
    Eopsaltria georgiana
    Oenanthe pleschanka
    Melanocorypha calandra
    Creatophora cinerea

    Lamprotornis ornatus

    Cyanolyca pulchra
    Estrilda astrild

    Cinnyricinclus leucogaster
    Cyornis poliogenys
    Cinclocerthia gutturalis
    Cranioleuca baroni
    Cyanocorax sanblasianus

    Aimophila stolzmanni

    Lepidocolaptes squamatus

    Ptyrticus turdinus
    Niltava grandis

    Eleoscytalopus psychopompus
    Diuca diuca
    Knipolegus poecilurus

    Rhynchocyclus fulvipectus
    Myrmecocichla cinnamomeiventris
    Diglossa indigotica
    Artamus cinereus
    Rhipidura atra
    Progne cryptoleuca
    Acropternis orthonyx
    Habia rubica

    Anthus lutescens
    Zoothera oberlaenderi

    Speirops melanocephalus
    Pellorneum capistratum
    Poospiza hispaniolensis
    Lanius meridionalis

    Cyanoloxia glaucocaerulea

    Macroagelaius imthurni
    Phainopepla nitens

    Hylocichla mustelina

    Psarocolius viridis
    Sporophila nigrorufa

    Myrmeciza ferruginea
    Mecocerculus minor
    Rhipidura teysmanni
    Phyllomyias uropygialis

    Hemipus hirundinaceus
    Rhipidura threnothorax
    Nectarinia sperata

    Tarsiger johnstoniae

    Coracina schistacea
    Parotia wahnesi
    Anthus petrosus
    Leucosticte australis

    Galerida malabarica
    Oryzoborus funereus

    Melospiza melodia

    Lophospingus griseocristatus
    Parus amabilis

    Elaenia chiriquensis

    Campylorhynchus chiapensis
    Alcippe manipurensis
    Pachyramphus validus

    Monarcha chrysomela

    Parula americana

    Xiphorhynchus fuscus
    Sturnella neglecta

    Rhipidura rufifrons
    Phyllastrephus albigularis
    Arremonops conirostris
    Tachyphonus surinamus

    Parus niger
    Colluricincla boweri

    Neocichla gutturalis
    Gubernatrix cristata

    Progne subis

    Linurgus olivaceus
    Phlegopsis erythroptera
    Rhabdornis mystacalis
    Muscicapa sethsmithi
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Supplementary Figure 3. Ancestral areas of randomly shuffled (null) data-only 

passerine bird tree 

One randomly shuffled (null) tree with the same tip names as in Fig. S4 with the ancestral 

areas depicted for each node according to the 75% threshold. Blue lineages represent in situ 

speciation events, red lineages represent dispersal events and grey lineages are omitted from 

the analysis because a given area cannot be assigned with more than 75% probability. 
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