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What can we learn 
from a tree?
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making trees is hard....



because trees are information-rich





the coming age of the megaphylogeny*



the coming age of the megaphylogeny*

* trees that are too big for your brain



ensembl







Why do you want to make or use trees? 

What do you hope to learn?



What can you do?

• Diversification (speciation and extinction)

• Character evolution

• Characters and diversification

• Biogeography

• Testing complex evolutionary models



Diversification (speciation and extinction)
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Anseriformes
Galliformes
Neoaves
Struthioniformes
Tinamiformes
Alligatorinae
Camininae
Gavialidae
Crocodylinae
Cryptodira
Pleurodira
Gekkos
NongekkoSquamates
Sphenodon
Afrotheria+Xenarthra
Boreoeutheria
Marsupials
Monotremes
Caudata
Anura
Gymnophiona
Dipnoi
Latimeridae
Zeiforms
Percopsiformes
Lampriformes
Polymixiiformes
Scombridae
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Ophidiiformes
Beryciformes+Stephanoberyciformes
Myctophiformes
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Argentiniformes
Osmeriformes
Stomiiformes
Galaxiiformes
Salmoniformes
Esociformes
Clupeomorpha
Ostariophysi
Osteoglossomorpha
Elopomorpha
Amiiformes
Chondrostei
Polypteriformes
Sharks





Character evolution
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Dicamptodon copei

Dicamptodon tenebrosus

Dicamptodon ensatus

Dicamptodon aterrimus

Ambystoma texanum

Ambystoma barbouri

Ambystoma opacum

Ambystoma bishopi

Ambystoma cingulatum

Ambystoma annulatum

Ambystoma laterale

Ambystoma jeffersonianum

Ambystoma amblycephalum

Ambystoma mexicanum

Ambystoma flavipiperatum

Ambystoma andersoni

Ambystoma ordinarium

Ambystoma tigrinum

Ambystoma taylori

Ambystoma velasci

Ambystoma altamirani

Ambystoma granulosum

Ambystoma lermaense
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Pachytriton brevipes
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Tylototriton vietnamensis
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Pseudoeurycea robertsi

Pseudoeurycea longicauda

Pseudoeurycea melanomolga

Pseudoeurycea gadovii

Pseudoeurycea cochranae

Pseudoeurycea anitae

Pseudoeurycea smithi

Pseudoeurycea rex

Pseudoeurycea exspectata

Pseudoeurycea brunnata

Pseudoeurycea goebeli

Pseudoeurycea bellii

Pseudoeurycea boneti

Pseudoeurycea gigantea

Pseudoeurycea naucampatepetl

Pseudoeurycea cephalica

Pseudoeurycea galeanae

Pseudoeurycea scandens

Chiropterotriton arboreus

Chiropterotriton dimidiatus
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Chiropterotriton magnipes
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Plethodon hoffmani

Plethodon cinereus

Plethodon shenandoah

Plethodon richmondi

Plethodon nettingi

Plethodon hubrichti

Plethodon wehrlei

Plethodon punctatus

Plethodon welleri

Plethodon angusticlavius

Plethodon ventralis

Plethodon dorsalis

Plethodon yonahlossee

Plethodon kentucki

Plethodon metcalfi

Plethodon jordani

Plethodon caddoensis

Plethodon ouachitae

Plethodon montanus

Plethodon amplus

Plethodon meridianus

Plethodon shermani

Plethodon cheoah

Plethodon teyahalee

Plethodon cylindraceus

Plethodon glutinosus

Plethodon albagula

Karsenia koreana

Hydromantes italicus

Hydromantes platycephalus

Ensatina eschscholtzii

Aneides aeneus

Aneides hardii

Aneides lugubris

Aneides ferreus

Aneides flavipunctatus

Phaeognathus hubrichti
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Desmognathus aeneus

Desmognathus quadramaculatus

Desmognathus marmoratus
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Amphiuma means

Amphiuma tridactylum

Rhyacotriton olympicus

Rhyacotriton kezeri

Rhyacotriton cascadae

Rhyacotriton variegatus

Proteus anguinus

Necturus alabamensis

Necturus beyeri

Necturus lewisi

Necturus maculosus

Necturus punctatus

Andrias davidianus

Andrias japonicus

Cryptobranchus alleganiensis

Batrachuperus londongensis

Batrachuperus pinchonii

Batrachuperus tibetanus

Batrachuperus yenyuanensis
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Liua tsinpaensis

Salamandrella keyserlingii
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Hynobius leechii
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Hynobius yiwuensis

Hynobius chinensis

Hynobius katoi

Hynobius stejnegeri

Hynobius takedai

Hynobius nigrescens

Hynobius tokyoensis

Hynobius lichenatus

Hynobius abei

Hynobius kimurae

Hynobius boulengeri

Hynobius retardatus

Hynobius sonani

Hynobius formosanus

Pachyhynobius shangchengensis

Paradactylodon gorganensis

Paradactylodon mustersi

Ranodon sibiricus

Onychodactylus fischeri

Pseudobranchus axanthus

Pseudobranchus striatus

Siren lacertina

Siren intermedia
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