Alternative constraints, with all characters unordered and equally weighted

Titanohyrax andrewsi
Titanohyrax sp. nov.
Titanohyrax angustidens
Antilohyrax pectidens
Afrohyrax championi
Thyrohyrax pygmaeus
Thyrohyrax meyeri
Thyrohyrax domorictus
Procavia capensis
Prohyrax hendeyi

Thyrohy

Megalohyrax eocaenus
Megalohyrax sp. nov.
Bunohyrax fajumensis
Pachyhyrax crassidentatus
Bunohyrax major
Geniohyus diphycus
Geniohyus mirus
Saghatherium bowni
Saghatherium antiquum
Selenohyrax chatrathi
Dimaitherium patnaiki
Namahyrax corvus
Microhyrax lavocati

Radinskya yupingae
Cambavth

spp.
Obergfellia occidentalis
Anthracobune pinfoldi
Anthracobune wardi

Phosphatherium escuilliei
Protosiren smithae
Trichechus manatus
Prorastomus sirenoides
Arsinoitherium zitteli
Namatherium blackcrowense
Behemotops katsuiei
Paleoparadoxia spp.
Moeritherium spp.
Arcanotherium savagei
Daouitherium rebouli
Numidotherium koholense
Barytherium spp.
Omanitherium dhofarensis
Loxodonta africana
Phiomia spp.

Ocepeia [
Myorycteropus africanus
Orycteropus afer
Macroscelides proboscideus
Petrodromus tetradactylus
Elephantulus intufi
Rhynchocyon cirnei
Metoldobotes sp. nov.
Nementchatherium rathbuni
Chambius kasserinensis
Herodotius pattersoni

|| =Tl

—

L Chrysochloris asiatica
Dilambdogale gheerbranti
Widanelfarasia bowni
Protenrec tricuspis
Potamogale velox
Microgale talazaci

1 Echinops telfairi

Setifer setosus

Hemicentetes semispinosus

Tenrec ecaudatus

Dasypus i

Lemur catta

Tupaia glis

Condylura cristata

Erinaceus europaeus

Canis spp.

Gujaratia indica

Gujaratia pakistanensis

Paschatherium dolloi

Teilhardimys reisi

-

— Phenacodus intermedius
Hallensia spp.
Equus caballus
Mesohippus bairdi
Gandheralophus minor
Protomoropus gabuniai
Homogalax protapirinus
Heptodon spp.
Hyrachyus modestus
Didelphis virgit

—
— Prokennalestes trofimovi

Constraint 3: Anthracobunidae constrained to join

Paenungulata. Tree length = 3662 (+2 steps).

Titanohyrax andrewsi
Titanohyrax sp. nov.
B Titanohyrax angustidens
Antilohyrax pectidens
Afrohyrax championi
Thyrohyrax pygmaeus
Thyrohyrax meyeri
Thyrohyrax domorictus
Procavia capensis
Prohyrax hendeyi
Thy i

Megalohyrax eocaenus
[_E Megalohyrax sp. nov.
Pachyhyrax crassidentatus
Bunohyrax major
Geniohyus diphycus

Geniohyus mirus
[— Saghatherium bowni

I— Selenohyrax chatrathi
imaitherium patnaiki
L— Namahyrax corvus
i lavocati

g
Protosiren smithae
Trichechus manatus
Prorastomus sirenoides
Paleoparadoxia spp.
Behemotops katsuiei
Cambaytherium spp.
Eritherium
Phosphatherium escuilliei
Daouitherium rebouli
Arsinoitherium zitteli
Namatherium blackcrowense
Loxodonta africana
Phiomia spp.
Numidotherium koholense
Arcanotherium savagei
Barytherium spp.
Moeritherium spp.
1 Omanitherium dhofarensis
Ocepeia iensi:
Myorycteropus africanus
Orycteropus afer

—

Macroscelides proboscideus
Petrodromus tetradactylus
Elephantulus intufi
Rhynchocyon cirnei
Metoldobotes sp. nov.
Nementchatherium rathbuni
Chambius kasserinensis

| Herodotius pattersoni
Chrysochloris asiatica
Dilambdogale gheerbranti
Widanelfarasia bowni
Protenrec tricuspis
Potamogale velox
Microgale talazaci

1 Echinops telfairi

Setifer setosus
Hemicentetes semispinosus
Tenrec ecaudatus

Dasypus novemcinctus

—

L.
Lemur catta
Tupaia glis
Condylura cristata
Erinaceus europaeus
Canis spp.
Gujaratia indica
Gujaratia pakistanensis
Paschatherium dolloi
Teilhardimys reisi

— !

— Phenacodus intermedius
Hallensia spp.
Equus caballus
Mesohippus bairdi
Radinskya yupingae
Anthracobune pinfoldi
Obergfellia occidentalis
Anthracobune wardi
Gandheralophus minor
Protomoropus gabuniai
Homogalax protapirinus
Heptodon spp.
Hyrachyus modestus

Didelphis virginiana

—
— Prokennalestes trofimovi

Constraint 5: Eritherium and Phosphatherium
constrained to be stem proboscideans. Tree
length = 3669 (+9 steps).



