Supplementary 2

The dataset is identical with the one used in Rio et al. (2020), except for the inclusion of

Diplocynodon levantinicum. For other taxa, only small adjustments were made (see below):

Diplocynodon darwini

180
Iris (0) greenish/yellowish or (1) brown.

The iris is not preserved. The character will therefore be rescored as (?).

182
Fewer than eight (0) or eight to 14 (1) or more than 14 (2) paired midline scale rows.

The scales are not preserved. The character will therefore be rescored as (?).

Diplocynodon deponiae

180
Iris (0) greenish/yellowish or (1) brown.
The iris is not preserved. The character will therefore be rescored as (?).

182
Fewer than eight (0) or eight to 14 (1) or more than 14 (2) paired midline scale rows.
The scales are not preserved. The character will therefore be rescored as (?).

Diplocynodon elavericus

88
Incisive foramen small, less than half the greatest width of premaxillae (0), or large, more than

half the greatest width of premaxillae (1), or large, and intersects premaxillary-maxillary suture

).



The size of the incisive foramen is not clearly visible in Martin (2010: fig. 2). The character

will therefore be rescored as (?)

180
Iris (0) greenish/yellowish or (1) brown.

The iris is not preserved. The character will therefore be rescored as (?).

182
Fewer than eight (0) or eight to 14 (1) or more than 14 (2) paired midline scale rows.

The scales are not preserved. The character will therefore be rescored as (?).

Diplocynodon kochi

97

Preorbital ridges absent or very modest (0) or very prominent (1) at maturity.

There are ridge like structures on the lacrimal visible in Venczel & Codrea (2022: figs. 3, 4),
but are more lateral than the classical prefrontal ridges in other taxa. We are unsure if those
are homologous to prefrontal ridges in other taxa. The skull part directly anterior to the orbits

seems however smooth. The character will therefore be rescored as (0).

102

Maxillary foramen for palatine ramus of cranial nerve V small or not present (0) or very large
D).

The foramen appears rather small in comparison with the large foramen in e.g. Crocodylus

affinis Brochu (1997: fig. 82). The character will therefore be rescored as (0).

106

Prefrontal dorsal surface smooth adjacent to orbital rim (0) or bearing discrete knoblike
processes (1).

There are no knoblike processes visible in Venczel & Codrea (2022: figs. 3, 4). The character
will therefore be rescored as (0).

116



Lateral edges of palatines smooth anteriorly (0) or with lateral process projecting from palatines
into suborbital fenestrae (1).

There is a slight lateral flaring of the anterior part of the palatine, but after the comparison
with Brochu (1997: fig. 92) and other Diplocynodon taxa, we would rather interpret the

structure in D. kochi as smooth. The character will therefore be rescored as (0).

117
Palatine-pterygoid suture nearly at (0) or far from (1) posterior angle of suborbital fenestra.
The palatine-pterygoid suture is not preserved in D. kochi. The character will therefore be

rescored as (?).

118

Pterygoid ramus of ectopterygoid straight, posterolateral margin of suborbital fenestra linear
(0) or ramus bowed, posterolateral margin of fenestra concave (1).

The posterior part of the suborbital fenestra is too badly preserved to score with confidence.

The character will therefore be rescored as (?).

119
Lateral edges of palatines parallel posteriorly (0) or flare posteriorly, producing shelf (1).
The posterior part of the palatines is too badly preserved to score with confidence. The

character will therefore be rescored as (?).

162

Extensive exposure of prootic on external braincase wall (0) or prootic largely obscured by
quadrate and laterosphenoid externally (1).

The prootic seems to be too badly preserved to score with confidence. The character will

therefore be rescored as (?).

Diplocynodon remensis

79
Teeth and alveoli of maxilla and/or dentary circular in cross-section (0), or posterior teeth

laterally compressed (1), or all teeth compressed (2).



The posterior alveoli visible in Martin et al. (2014: fig. 6) show a mediolateral compression.

The character will therefore be rescored as (1).

List of specimens, rescoring was based on:

Diplocynodon darwini: HLMD Me 4281, HLMD Me 5648, HLMD Me 10496
Diplocynodon deponiae: IRSNB R 261, IRSNB R 262, SMF Me 899
Diplocynodon elavericus: Rhinopolis B3

Diplocynodon kochi: UBB V.1453

Diplocynodon remensis: MNHN BR 2636, MNHN BR 13207

Institutional Abbreviations:

HLMD: Hessisches Landesmuseum Darmstadt, Germany;

IRNSB: Institut royal des Sciences naturelles de Belgique, Brussels, Belgium;
MNHN-BR: Muséum National d’Histoire Naturelle — Berru collection, Mourras quarry of
Mont de Berru, Paris, France

Rhinopolis-Association: Rhinopolis, Gannat, Allier, France;

SMF: Senckenberg Museum, Frankfurt, Germany;

UBB: Babes-Bolyai University, Cluj-Napoca, Romania

List of autapomorphies for major clades:

Autapomorphies for molecular constrainted dataset
Crocodylia: 18 (0), 27 (1), 33 (1), 147 (2)

Longirostres: 102 (1), 114 (1), 148 (1), 179 (3)
Alligatoroidea: 61 (1), 70 (1), 72 (1), 103 (1), 175
Diplocynodontinae: 15 (0), 34 (4), 149 (1), 181 (1)

D. remensis + D. kochi + D. ungeri + D. elavericus: 79 (1)
D. kochi + D. ungeri + D. elavericus: 142 (1), 151 (0)

D. ungeri + D. elavericus: 114 (1), 115 (1), 146 (2), 157 (1)



Autapomorphies for unconstrainted dataset

Crocodylia: 63 (1), 149 (0), 156 (1), 172 (1)

Brevirostres: 18 (0), 27 (1), 33 (1), 118 (1), 147 (2)
Crocodyloidea: 102 (1), 114 (1), 148 (1), 179 (3)
Alligatoroidea: 47 (0), 61 (1), 70 (1), 103 (1), 175 (2)
Diplocynodontinae: 15 (0), 34 (4), 149 (1), 181 (1)

D. remensis + D. kochi + D. ungeri + D. elavericus: 79 (1)
D. kochi + D. ungeri + D. elavericus: 142 (1), 151 (0)

D. ungeri + D. elavericus: 114 (1), 115 (1), 146 (2), 157 (1)

Autapomorphies for unconstrainted dataset with implied weighting k = 20

Crocodylia: 63 (1), 149 (0), 156 (1) 172 (1)

Brevirostres: 18 (0), 27 (1), 33 (1), 118 (1), 147 (2)

Crocodyloidea: 3 (1), 12 (0), 73 (1), 148 (1), 160 (1), 179 (3)

Alligatoroidea: 47 (0), 61 (1), 70 (1), 103 (1), 139 (1), 175 (1)

Diplocynodontinae: 15 (0), 34 (4), 149 (1), 181 (1)

D. darwini + D. tormis + D. muelleri + D. levantinicum + D. ratelii + D. hantoniensis + D.
remensis + D. kochi + D. ungeri + D. elavericus: 54 (1)

D. tormis + D. muelleri + D. levantinicum + D. ratelii + D. hantoniensis + D. remensis + D.
kochi + D. ungeri + D. elavericus: 52 (1), 92 (2), 101 (1)

D. remensis + D. kochi + D. ungeri + D. elavericus: 79 (1), 91 (0), 144 (0)

D. kochi + D. ungeri + D. elavericus: 142 (1), 151 (0)

D. ungeri + D. elavericus: 114 (1), 115 (1), 146 (2), 157 (1)



Complete strict consensus tree without molecular constraints

—— Bernissartia fagesii
Acynodon iberoccitanus
Acynodon adriaticus
Tharkutosuchus makadii
Hylaeochampsa vectiana
Allodaposuchus precedens
Arcnysuchus!ﬁascabadiolorum
Agaresuchus_subjuniperus
Lohuecosuchus_megadontos
Lohuecosuchus_mechinocrum
Eothoracosarus_mississippiensis
Thoracosaurus neocesariensis
Thoracosaurus macrorhynchus
Eosuchus_minor
Eosuchus_lerichei
Piscogavialis jugaliperforatus
Fogavialis africanum
Gryposuchus_cclembianus
Gavialis_lewisi
Gawvialis gangeticus
L Borealosuchus sternbergii
Borealosuchus formidabilis
Borealosuchus wilsoni
Borealosuchus threeensis
Borealosuchis_acutidentatus
Planocrania hengdongensis
Planocrania datangensis
Planocrania vorax
Planocrania_geiseltalensis
Prodiplocynodon_langi
Asiatosuchus_germanicus
Crocodylus_depressifrons
Crocodylus_affinis
Crocodylus_acer
Brachyuranochampsa eversolei
Crocodylus megarhinus
Kambara_implexidens
Australosuchus_clarkae
Trilophosuchus rackhami
Quinkana spp
Mecistops cataphractus
Crocodylus porosus
Crocodylus rhombifer
Crocodylus niloticus
Rimasuchus_lloydi
Rimasuchus pigotti
Euthecodon arambourgii
Voay_robustus
Osteol mus_tetraspis
Osteolaemus osborni
Kentisuchus spenceri
Tomistoma_petrolica
Dolleosuchoides_densmorei
Thecachampsa_ antigua
Tomistoma cairense
Tomistoma_schelgelii
Tomistoma_lusitanica
Paratomistoma courti
Toyotamaphimeia machikanense
Gavialosuchus eggenburgensis
— Leidyosuchus_canadensis
Diplocynodon tormis
—— Diplocynodon ratelii
—— Diplocynodon muelleri
—— Diplocynodon levantinicum
— Diplocynodon hantoniensis
— Diplocynodon_deponiae
— Diplocynodon darwini
Diplocyncdon remensis
Diplocynodon kochi
Diplocynodon_ungeri
(I— Diplecynodon_elavericus
r—— Deinosuchus_ ricgrandensis
—— Wannagancsuchus_brachymanus
M Navajcsuchus mooki

Ceratosuchus_burdoshi
Allecgnatesuchus_haupti

Stangerochampsa mccabei
Brachychamps sealeyi
Brachychampsa mecntana
Allognatosuchus wartheni
Allognatosuchus polyodon

Procaimanoidea kayi

Procaimanoidea utahensis
Arambourgia gaudryl

Alligator prenasalis

Alligator mcgrewl
Alligator olseni
Alligator sinensis
Alligator thompsoni
Alligator mississippiensis
Aligator mefferdi
Eocaiman cavernensis
Tscabichi_greenriverensis
Paleosuchus_trigonatus
Paleosuchus palpebrosus
Purussaurus _neivensis
Orthogenysuchus_olseni
Mourasuchus_spp
Caiman yacare
Caiman_crocodilus
Caiman lutescens
Caiman_latirostris
Melancosuchus fisheri
Melanosuchis niger

;




Complete strict consensus tree with applied molecular constraints

—— Bernissartia fagesii

Acynodon iberoccitanus
hcynodon adriaticus
Iharkutosuchus makadii
Hylaeochampsa vectiana

| Allodaposuchus_precedens
Arenysuchus gascabadiolorum
Agarcsuchus:subjuniperus
Lohuecosuchus_megadontos

Lohuecosuchus_mechinorum
Borealosuchus_sternbergii
— Borealosuchus formidabilis
Borealosuchus _wilsoni
Borealeosuchus_threeensis
Borealosuchis acutidentatus
Planocrania hengdongensis
Planocrania datangensis
Planccrania_vorax
Planccrania geiseltalensis
Prodiplocynodon langi
- Asiatosuchus germanicus
Crocodylus depressifrons
Crocodylus affinis
Crocodylus acer
Brachyuranochampsa eversolei
— Crocodylus megarhinus
Kambara implexidens
Australosuchus_clarkae
Trilophosuchus_rackhami
Quinkana_spp
— Mecistops_cataphractus
Crocodylus_porosus
_E: Crocodylus _rhombifer
] Crocodylus _niloticus
Rimasuchus_ lloydi
Rimasuchus_pigotti
Euthecodon arambourgii
Voay robustus
eolaemus tetraspis
olaemus_osborni
—— Kentisuchus spenceri
Tomistoma petrolica
Dollosuchoides densmoredl
Thecachampsa antigua
Tomistoma cairense
Tomistoma schelgelii
Tomistoma_lusitanica
Toyotamaphimeia machikanense
Gavialosuchus_eggenburgensis
Paratomistoma_courti
Piscogavialis_jugaliperforatus
Thoracosaurus neoccesariensis
Thoracosaurus_macrorhynchus

Ecsuchus_minor
Ecsuchus_lerichei
Ecgavialis africanum
Grypeosuchus_colombianus
Gavialis lewisi
Gavialis gangeticus
r— Leidyosuchus canadensis
r— Diplocynodon_tormis
—— Diplocynodon rateliil
—— Diplocynodon muelleri
Diplocynode levantinicum
Diplocynodon hantoniensis
Diplocynodon deponiae
Diplocynodon darwini
Diplocynodon_remensis
Diplocynodon kochi
Diplocynodon ungeri
| Diplocynedon_elavericus
Deinosuchus_riograndensis
Wannagancsuchus _brachymanus
Navajosuchus_moocki
Ceratosuchus_burdoshi
Allognatesuchus_haupti
Stangerochampsa mccabei
4‘{::%:: Brachychampsa sealeyi
Brachychampsa_montana
Allognatosuchus_wartheni
Allognatosuchus polyodon
Procaimancidea kayi
L Procaimanoidea utahensis
Arambourgia gaudryi
Alligator prenasalis
Alligator mcgrewil
Alligator olseni
Alligator sinensis
Alligator thompsoni
Alligator mississippiensis
Aligator mefferdi
Eocaiman cavernensis
Tsoabichi _greenriverensis
Paleosuchus_trigcnatus
Paleosuchus palpebrosus
Purussaurus neivensis
Orthogenysuchus_olseni
Mourasuchus_spp
Caiman lutescens
Caiman latirostris
Melanosuchus_ fisheri
Melanosuchis_niger
Caiman yacare
Caiman crocodilus

Eothoracosarus_mississippiensis



Complete strict consensus tree without molecular constraints and with implied
weighting k = 20

—— Bernissartia fagesii
Beoynodon iberoccitanus
Acynodon_adriaticus
Iharkutosuchus_makadii
Eylaeochampsa vectiana
Allodaposuchus_precedens
hus_gascabadiolorum
hus_subjuniperus
suchus_megadontos
Lohuecosuchus mechinorum
Eothoracosarus mississippiensis
Thoracosaurus neocesariens
Thoracosaurus _macrorhynchus
Eosuchus_minor
Eosuchus lerichei
Eogavialis africanum
Piscogavialis jugaliperforatus
Gryposuchus_colombianus
Gavialis lewisi
Gavialis_gangeticus
L Borealosuchus_sternbergii
Borealosuchus formidabilis
Borealosuchus_wilsoni
Berealosuchus_threeensis
Berealosuchis acutidentatus
Planccrania__hengdongensis
Planocr a_datangensis
rania_vorax
ccrania_geiseltalensis
Frodiplocynodon_ langi
Asiatosuchus_germanicus
Croc lus depressifrons
Crocodylus_affinis
Crocodylus_acer
Brachyuranochampsa eversolei
Kentisuchus_spenceri
Tomistoma schelgelil
Tomistoma_lusitanica
Paratomistoma_courti
Tomistoma_petrolica
Thecachampsa_antigua
Dollosucholde densmorei
Tomistoma cailrense
TcyoLaﬁéphLmeLa_macnlkanense
Gavialosuchus eggenburgensis
Croceodylus_megarhinus
Kambara implexidens
Australosuchus _clarkae
Trilophosuchus_rackhami
Quinkana_ spp
Mecistops_cataphractus
Crocodylus porosus
Crocodylus rhombifer
Crocodylus iloticus
Rimasuchus_lloydi
Rimasuchus_pigotti
Euthecoden arambourgii
Voay_robustus
Osteclaemus_tetraspis
Osteclaemus_osborni
Leidyecsuchus_canadensis
Diplocynodon_deponiae
Diplocynodon_darwini
Diplocynodon tormis
Diplocynodon ratelii
——-Dlplocynodon:muelleri
— Diplocynoden levantinicum
— Diplocynodon_hantoniensis
Diplocynodon remensis
Diplocyneoden_kochi
Diplocynodon ungeri
Diplocynodon elavericus
— Deincsuchus_riocgrandensis
Allognatosuchus_wartheni
—— Allognatosuchus polyodon

Procalmancidea_kayi
__{::ii: Procaimanoidea ~ahensis
Arambourgia gaudryi
brachy

Alligator mcgrewi
Alligator olseni
Alligator_sinensis
Alligator thompsoni
Rlligator mississippiensis
Aligator mefferdi
Stangerochampsa mccabei
Brachychampsi;sea;eyi
Brachychampsa montana
Navajosuchus_meoki
Ceratosuchus_burdoshi
Allognatosuchus haupti
occalman_cavernensis
Tsoabichi _greenriverensis
Paleosuchus_trigonatus
Palecsuchus palpebrosus
Furussaurus neivensis
Orthogenyﬁuchusiolseni
Mourasuchus spp
Caiman_vyacare
Caiman_crocodilus
Caiman lutescens
Caiman_ latirostris
Melanosuchus fisheri
Melanosuchis_niger

E




Complete strict consensus tree without molecular constraints and with implied

weighting k < 20

Bernissartia_ fagesii
Acynodon ibercccitanus
Tharkutosuchus _makadii
Hylaeochampsa vectiana
Acynodon_adriaticus
Lothoracosarus _missis pplensis
Thoracosaurus neocesariensis
Thoracosaurus_macrorhynchus
Eosuchus minor
Eosuchus_lerichei
Eogavialis africanum
Piscogavialis_jugaliperforatus
Gryposuchus colombianus
Gavialis lewisi
Gavialis:qanqe:icus
Berealosuchus sternbergii
Borealosuchus formidabilis
Borealosuchus wilsoni
BEcrealosuchus threeensis
Borealosuchis acutidentatus
Planccrania hengdongensis
Planocrania_datangensis
Planocrania vorax
Planocrania_geiseltalensis
Prodiplocynodon langi
Asiatosuchus_germanicus
Crocodylus_depres
Crocodylus_affinis
Crocodylus_acer
Brachyuranochampsa_ eversolei
Kentisuchus_spenceri
Tomistoma schelgelii
Temistoma_lusitanica
Paratomistoma courti
Tomistoma_petrolica
Thecachampsa antiqua
Dollosuchoides_densmorei
mistoma irense
Tovotamaphimeia_machikanense
Gavialosuchus_eggenburgensis
Crocodylus_megarhinus
Kambara_implexidens
Australosuchus clarkae
Trilophosuchus_rackhami
Cuinkana spp
Mecistops_cataphractus
Crocodylus _porosus
Crocodylus rhombifer
Crocodylus niloticus
Rimasuchus_1lloydi
Rimasuchus_pigotti
Euthecodon arambourgii
Voay_robustus
Jsteolaemus tetraspis
Osteolaemus_osborni
r— Leidyosuchus_ canadensis
Diplocynodon_deponia
Diplocynodon_darwini
Diplecynodon tormis
Diplocynodon_ratelii
Diplocynodon muelleri
Diplocynodon levantinicum
Ciplocynodon hantoniensis
Diplocyncdon_remensis
Diplocynoedon kxochi
Diplocyncdon_ungeri
Diplocynodonielaver;cus
Bllodaposuchus precedens
Arerysuchucihascabadloiorum
Agaresuchus subjuniperus
Lohuecosuchus_megadontos
Lohuecosuchus_mechinorum
— Deinosuchus riograndensis
Allognatosuchus wartheni
Allognatosuchus polyodon
Procaimanoidea kayi
Procaimanoidea utahensis
Arambourgia_ gaudryi
Wannaganosuchus brachymanus
Alligator prenasalis
Alligator mcgrewdi
Alligator olseni
Alligator sinensis
Alligator thompsoni
AllLgator;m;551ssippLens;S
Aligator mefferdi
Stangerochampsa_mccabei
Brachychampsa_sealeyi
Brachychampsa montana
avajosuchus_mooki
Ceratosuchus burdoshi
Allognatosuchus_haupti
Eocaima cavernensuis
Tscabichi_greenriverensis
Paleosuchus_trigonatus
Paleosuchus_palpebrosus
Purussaurus_neivensis
Orthogenysuchus_oclseni
Mourasuchus_spp
Caliman yacare
Caiman_crocodilus
Caiman lutescens
Caiman_latirestris
Melanosuchus_fisheri
Melanosuchis_niger
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Complete strict consensus tree without ordering, without molecular constraints and
without implied weighting k<20

—— Bernissartia fagesii
Acynodon iberoccitanus
ARcynodon_adriaticus
Tharkutosuchus_makadii
Hylaeochampsa vectiana
Allodaposuchus_precedens
hus_gascabadiolorum
subjuniperus
hus _megadontos
hus_mechinorum
Eothoracosarus mississipp 151
Thoracosaurus_neocesari
Thoracosaurus_macrorhynchus
Ecsuchus_minor
Ecsuchus lerichei
Piscogavialis_jugaliperforatus
Ecgavialls africanum
Gryposuchus colombianus
rialis lewisi
Gavialis gangeticus
L Borealosuchus_ sternbergii
Borealosuchus formidabilis
Bore csuchus wilsoni
Borealosuchus threeensis
Borealosuchis acutidentatus
Planocrania hengdongensis
Planocrania datangensis
Planocrania wvorax
Planocrania geiseltalensis
— Prodiplocynodon langi
Asiatosuchus_germanicus
Crocodylus_depressifrons
Crocodylus affinis
Crocodylus acer
Brachyuranochampsa_eversolel
— Crocodylus _megarhinus
Kambara_implexidens
- Australosuchus_clarkae
Trilephosuchus_rackhami
Quinkana_spp
Mecistops_cataphractus
Crocedylus_porosus
Crocodylus rhombifer
Crocodylus niloticus
Rimasuchus lloydi
Rimasuchus pigotti
Euthecodon arambourgii
Yoay_robustus
Osteoclaemus_tetraspis
Osteolaemus osborni
Kentisuchus_ spenceri
Tomistoma petrolica
Dollosuchoides densmorei
Thecachampsa antiqua
Tomistoma cairense
Tomistoma schelgelil
Tomistoma lusitanica
Paratomistoma courti
Toyotamaphimeia machikanense
Gavialosuchus_eggenburgensis
Leidyosuchus canadensis
Diplocynecden_tormis
Diplocynodon_ratelii
Diplocyneden muelleri
Diplocyneden_levantini
Diplocynecden_hantoniensis
Diplocyneden_deponiae
Diplocynoden darwini
Diplocynodon_remensis
Diplocvnodon_ kochi
Diplocynodon ungeri
Diplocynodon elavericus
— Deinosuchus riograndensis
— Navajosuchus _mooki
— Ceratesuchus burdoshi
—— Rllognateosuchus_haupti

Stangerochampsa_m abei
_]:: Brachychampsa

] Brachychampsa montana
Allognatosuchus_wartheni
Allognatosuchus polyodon
Procaimanoidea kayi
Procaimanoidea utahensis
Arambourgia_gaudryi
Wannaganosuchu brachymanus
Alligator prenasalis
Blligator megrewi
Alligator_olseni
Alligator sinensis
Alligater_thomp
Alligator_mississippliensis
Aligator mefferdi
Eccaiman_cavernensis
Tsocakbichi_greenriverensis
Paleos hus_trigonatus
Paleosuchus palpebrosus
Purussaurus neivensis
Orthoqenjéucdusiolseni
Mourasuc
Caiman yacare
Caiman crocodilus
Caiman_lutescens
Caiman_ latirostris

suchus_fisheri
suchis _niger
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