Alternative constraints, with steps between ‘fixed’ and ‘polymorphic’ states in ordered multistates weighted as 0.5

Titanohyrax andrewsi
Titanohyrax sp. nov.
Titanohyrax angustidens
Antilohyrax pectidens
Afrohyrax championi
Thyrohyrax litholagus
Thyrohyrax pygmaeus
Thyrohyrax meyeri
Thyrohyrax domorictus
Procavia capensis
Prohyrax hendeyi
Megalohyrax eocaenus
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Pachyhyrax crassidentatus
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Namatherium blackcrowense
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Prorastomus sirenoides
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Echinops telfairi
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Phenacodus intermedius
Meniscotherium chamense
Mesohippus bairdi
Equus caballus
Hallensia spp.
Radinskya yupingae
Protomoropus gabuniai
Gandheralophus minor
Homogalax protapirinus
Heptodon spp.
Hyrachyus modestus
Didelphis virgini
— Montanalestes keeblerorum
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Constraint 3: Anthracobunidae constrained to join

Paenungulata. Tree length = 3711 (+6.5 steps).
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Constraint 4: Desmostylia constrained to join
Paenungulata. Tree length = 3702 (+ 3.5 steps).
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Constraint 5: Eritherium and Phosphatherium
constrained to be stem proboscideans. Tree
length = 3710 (+5.5 steps).
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Constraint 6: Cambaytherium constrained to join
anthracobunids to the exclusion of crown
perissodactyls. Tree length = 3707.5 (+ 3 steps).



