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1. Data set of vertebral count numbers

v
ar

Synapsida
Taxon Presacral Cervical References
Synapsida
Casea 24.5 ? 1 (Romer & Price 1940)
Casea broilii 25 6 2 (Williston 1916)
Casea nicholsi 24 6 3 (Olson 1968)

3 (Olson1968) / 4 (Stovall et al.
Cotylorhynchus romeri 26 6 1966)
Aerosaurus wellesi 26 5.5 5 (Langston & Reisz 1981)
Edaphosaurus boanerges 24 ? 6 (Reisz 1986)
Haptodus (Pantelosaurus) saxonicus 27 5.5 7 (von Huene 1925)
Hipposaurus 28 7 8 (Colbert 1948)
Tapinocaninus pamelae 29 8 9 (Govender et al. 2002)
Scymnognathus 27 7 8 (Colbert 1948)
Arctognathoides ? 7 8 (Colbert 1948)
Aelurognathus ? 7 8 (Colbert 1948)
Inostrancevia 26 7 8 (Colbert 1948)
Diictodon feliceps 27 6 10 (Ray & Chinsamy 2003)
Cistecephalus ? 5 11 (Cluver1978)
Aulacocephalodon peavoti 26 ? 12 (Olson and Byrne 1938)
Wadiasaurus indicus 25 7 13 (Ray 2006)
Lystrosaurus ? 6 13 (Ray 2006)
Glanosuchus 27.5 5.5 14 (Fourie & Rubidge 2007)



e

Cynariognathus 27 7 14 (Fourie & Rubidge 2007)
Macroscelesaurus 27 7 14 (Fourie & Rubidge 2007)
Mirothentes ? 7 14 (Fourie & Rubidge 2007)
Homodontosaurus kitchingi ? ? 15 (Brink 1950)
Zorillodontops ? 6.5 14 (Fourie & Rubidge 2007)
Regisaurus 28 6 14 (Fourie & Rubidge 2007)
Scaloposaurus ? 6 14 (Fourie & Rubidge 2007)
Ericiolacerta ? 6.5 14 (Fourie & Rubidge 2007)

yd Theriognathus (=Aneugomphius) 27 5.5 14 (Fourie & Rubidge 2007)

~ | Procynosuchus (=Levachia 16 (Broom 1948); 17 (Brink &
duvenhagei) 26 6 Kitching 1953)
Thrinaxodon liorhinus 26 5 18 (Brink 1954)

19 (Jenkins 1971); 20 (Colbert &
Thrinaxodon liorhinus 27 7 Kitching 1977)
Massetognathus pascuali 26 7 21 (Jenkins 1970)
22 (Seeley 1895); 19 (Jenkins

Cynognathus 29 7 1971)
Exaeretodon sp. 28 ? 23 (Bonaparte 1963)
Monotremata 26 7 24 (Sanchez-Villagra et al. 2007)
Eutheria 26 7 24 (Sanchez-Villagra et al. 2007)
Metatheria 26 7 24 (Sanchez-Villagra et al. 2007)
Parareptilia
Taxon Presacral Cervical References

Mesosauridae
25 (Modesto 1999); 26 (Oelofsen and Araujo

Stereosternum 30 12 1987)
Mesosaurus 29 11 pers. obs. JM
Millerettidae
’ Broomia 25 ? 27 (Thommasen and Carroll 1981)
Milleretta 24 ? 28 (Gow 1972)
Milleropsis 31 4 29 (Watson 1957)
Eunotosaurus 15 5 30 (Gow 1997); 31 (Gow and de Klerk 1997)
Nyctiphruretus 24 8 pers. obs. JM
Macroleter 23 4 to 5 Linda Tsuji, pers. Comm.

Bolosauridae
Belebey 23to 24 ? pers. obs. JM
Eudibamus 26 5t0 6 32 (Berman et al. 2000); pers. Obs. JM

Procolophonoidea

Barasaurus 26 6 pers. obs. JM

'‘Owenetta’ 26 to 27 33 (Reisz and Scott 2002)

Procolophon 27 8 34 (DeBraga 2003); 35 (Cisneros 2008)

D

Pareiasauridae

Bradysaurus 20 5 36 (Lee 1997); Linda Tsuji pers. comm.
Embrithosaurus 20 ? 36 (Lee 1997); Linda Tsuji pers. comm.
Deltavjatia 19 ? 36 (Lee 1997); Linda Tsuji pers. comm.
Pareiasuchus 19 ? 36 (Lee 1997); Linda Tsuji pers. comm.
Scutosaurus 19 5 36 (Lee 1997); Linda Tsuji pers. comm.
Anthodon 19 5 36 (Lee 1997); Linda Tsuji pers. comm.
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Diadectomorpha

Taxon
Diadectomorpha
Diadectes
Diasparactus
Limnoscelis

Orobates

Early Eureptilia and Diapsida

Taxon

Basal Eureptilia
Captorhinidae
Thuringothyris
Rhiodenticulatus
Captorhinus
Labidosaurus

Protorothyris
Paleothyris
Hylonomus
Coelostegus
Anthracodromeus
Brouffia
Cephalerpeton

Basal Diapsida
Petrolacosaurus
Araeoscelis
Spinoaequalis
Youngina
Saurosternon
Palaeagama
Coelurosauravus
Claudiosaurus
Acerosodontosaurus

Thadeosaurus
Kenyasaurus
Hovasaurus
Tangasaurus

Ichthyopterygia plus
Hupehsuchus

Hupehsuchus nanchangensis
Utatsusaurus hataii
Qianichthyosaurus zhoui
Besanosaurus leptorhynchus

Shonisaurus popularis
Guizhouichthyosaurus tangae
Suevoleviathan disinteger

Thalattosauriformes

Presacral

21
22
26

26

Presacral

26
25
25
25

23
32
26
29
32
31
28

26

28t0 29
22

23

?

23

21

24

21

25
17
25
25

37
40
44
60

64
69
44

Cervical

-~

Cervical

5to 6
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References

37 (Berman et al. 2004), 38 (Carroll 1969)

37 (Berman et al. 2004)

pers. obs. JM

37 (Berman et al. 2004); cervical no.
corrected by JM

References

39 (Mdller et al. 2006)

40 (Berman and Reisz 1986)
41 (Heaton and Reisz 1980)
42 (Sumida 1987)

43 (Clark and Carroll 1973)
44 (Carroll 1969)

45 (Carroll 1964)

43 (Clark and Carroll 1973
43 (Clark and Carroll 1973
43 (Clark and Carroll 1973
46 (Carroll and Baird 1972

~— ~— ~— ~—

47 (Reisz 1981)

48 (Reisz et al. 1984)

49 (de Braga and Reisz 1995)
50 (Gow 1975)

51 (Carroll 1975)

51 (Carroll 1975)

52 (Frey et al. 1997)

53 (Carroll 1981)

54 (Currie 1980)

53 (Carroll 1981); 55 (Currie and
Carroll 1984)

56 (Harris and Carroll 1977)
57 (Currie 1981)

58 (Currie 1982)

59 (Carroll and Dong 1991)

60 (Motani et al. 1998)

61 (Nicholls et al. 2002)

62 (Dal Sasso and Pinna 1996)

63 (Kosch 1990); 64 (McGowan and
Motani 1999)

65 (Chen and Cheng 2003)

66 (Maisch 1998)
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Askeptosaurus
Anshunsaurus
Endennasaurus
Clarazia
Hescheleria
Xinpusaurus

Sauropterygia

Taxon
Sauropterygia, excl.
Plesiosauria

Placodus gigas
Henodus chelyops
Psephoderma alpinum
Keichousaurus hui
Anarosaurus pumilio
Dactylosaurus gracilis
Serpianosaurus mirigiolensis
Neusticosaurus pusillus
Neusticosaurus peyeri
Nothosaurus marchicus
Nothosaurus giganteus
Lariosaurus balsami
Lariosaurus xingyiensis
Ceresiosaurus calcagnii
Ceresiosaurus lanzi
Corosaurus alcovensis

PLESIOSAURIA
Callawayasaurus columbiensis
Cryptoclidus eurymerus

Dolichorhynchops osborni
Edgarosaurus muddi

Elasmosaurus platyurus

Hydrotherosaurus alexandrae
Kronosaurus queenslandicus

Leptocleidus capensis
Leptocleidus superstes
Libonectes morgani
Liopleurodon ferox
Muraenosaurus leedsi

Peloneusteus pilcharus
Plesiopterys wildi
Plesiosaurus dolichodeirus
Pliosaurus brachyspondylus
Polycotylus latipinnis
Rhomaleosaurus
megacephalus
Rhomaleosaurus victor
Simolestes vorax
Thalassiodracon hawkinski

38
38
28
30
32

33t040

13 67 (Mdlller 2005)
15 68 (Liu and Rieppel 2005)
12 69 (Miller et al. 2005)

7 70 (Rieppel 1987)

7108 70 (Rieppel 1987)

Presacral Cervical

28
19
20
44
45
36

37.5
42
37
38
45
44
43
50
47
45

81
55

55.5

97.5

79
51

38.5

66

45.5
61
65.5
36
54

58.5

51

(o]

25.5
19.5
17
16
19
17.5
18.5
19
21
19
24
23
18

56
30.5

19
26

71.5

60
12

18.5
19
62
20

43.5

20.5
39
40
15
26

28.5
27.5

20
31.5

4 71 (Jiang et al. 2004)

References

72 (Rieppel 2000)

73 (Huene 1936); 74 (Pinna and Nosotti 1989)
74 (Pinna and Nosotti 1989)

75 (Lin and Rieppel 1998)

76 (Rieppel and Lin 1995)

76 (Rieppel and Lin 1995)

77 (Rieppel 1989)

78 (Sander 1989)

78 (Sander 1989)

72 (Rieppel 2000)

72 (Rieppel 2000)

72 (Rieppel 2000)

79 (Rieppel et al. 2003)

80 (Hanni 2004)

80 (Hanni 2004)

72 (Rieppel 2000); 81 (Rieppel et al. 2002)

82 (Carpenter 1999); 83 (Welles 1962)

84 (Creisler 2003)

85 (Carpenter 1996); 84 (Creisler 2003); 86
(Hampe 1992)

87 (Smith 2003), 84 (Creisler 2003)

82 (Carpenter 1999); 84 (Creisler 2003); 88, 89,
90 (Welles 1949, 1952, 1970)

84 (Creisler 2003); (Welles 1952, Welles 1962,
Welles 1970

86 (Hampe 1992); 91 (Romer & Lewis 1959)
84 (Creisler 2003); 87 (Smith 2003); 92
(Druckenmiller & Russel 2008)

92 (Druckenmiller & Russel 2008)

92 (Druckenmiller & Russel 2008)

92 (Druckenmiller & Russel 2008)

84 (Creisler 2003); 87 (Smith 2003)

84 (Creisler 2003); 87 (Smith 2003); 93 (Linder
1913)

94 (O'Keefe 2001)

95 (Storrs 1997)

92 (Druckenmiller & Russel 2008)

84 (Creisler 2003); 85 (Carpenter 1996)

84 (Creisler 2003)

pers. obs. Ingmar Werneburg

92 (Druckenmiller & Russel 2008)
84 (Creisler 2003)
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Squamata, Rhynchocephalia, Choristodera, Prolacertiformes, Rhynchosauria

and Testudinata

Taxon
Squamata

Gekkonidae
Xantusidae
Pygopodidae (limbless)
Iguanidae

Agamidae
Chamaeleonidae
Scincidae

Dibamidae (limbless)
Cordylidae
Chamaesaura (limbless cordylid)
Gerrhosauridae
Tetradactylus (limbless
gerrhosaurid)
Lacertidae

Teiidae

Shinisaurus
Xenosaurus

Anguidae

Limbless anguids
Anniella

Heloderma
Lanthanotus

Varanus

Amphisbaeania (limbless)

Rhynchocephalia
Sphenodon
Pleurosaurus
Palaeopleurosaurus
Homeosaurus
Kallimodon
Sapheosaurus

Presacral Cervical

23

26

74

22

20

16

26

110

24

37

27

31

23

24

26

29

29

51

71

33

35

28

82

25
37
49
24
24
24

N NN NN

References

96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.
96 (Hoffstetter & Gasc 1969); J.
pers. obs.

pers. obs. JM
97 (Carroll 1985)
97 (Carroll 1985)
pers. obs. JM
pers. obs. JM
pers. obs. JM
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Choristodera
Champsosaurus spp.

Monjurosuchus splendens
Hyphalosaurus lingyuanensis

Hyphalosaurus baitaigouensis

Philydrosaurus proseilus

"Prolacertiformes"”
Dinocephalosaurus orientalis
Malerisaurus robinsonae
Tanystropheus langobardicus
Macrocnemus bassanii
Macrocnemus fuyuanensis

Rhynchosauria
Hyperodapedon gordoni
Rhynchosaurus articeps
Mesosuchus browni

Testudinata

Odontochelys semitestacea
Proganochelys quenstedti
Emydura subglobosa
Podocnemis erythrocephala
Testudo hermanni
Lissemys punctata

Apalone mutica

Pelodiscus sinensis

26

24

35.5
42.5

24

53
25
25
24

25.5

25
25
25

17
18
18
18
18
18
18
18

19
26

(o]

Q O 0O 00 O 0O 00

98 (Brown 1905); 99 (Gao & Fox 1998)
100 (Gao et al. 2000); 101 (Matsumoto et
al. 2007)

102 (Gao et al. 1999)
103 (Ji et al. 2006)
104 (Gao & Fox 2005)

105 (Rieppel et al. 2008)

106 (Chatterjee 1980)

107 (Peyer 1931), 108 (Wild 1974)
109 (Peyer 1937)

110 (Li et al. 2007)

111 (Benton 1983)
112 (Benton 1990)
113 (Dilkes 1998)

114 (Li et al. 2008)
115 (Gaffney 1990)
TMS pers. obs.
TMS pers. obs.
TMS pers. obs.
TMS pers. obs.
TMS pers. obs.
TMS pers. obs.

Early Archosauriformes, Crocodylomorpha and Pterosauria

Taxon

Early Archosauriformes
Chasmatosaurus vanhoepeni
Euparkeria capensis
Parasuchus hislopi
Postosuchus kirkpatricki
Arizonasaurus babbitti
Yarasuchus deccanensis
Ornithosuchus longidens
Tikisuchus romeri
Ticinosuchus ferox
Stagonolepis robertsoni
Scleromochlus taylori

Crocodylomorpha

Protosuchus
Araripesuchus
Notosuchus
Pelagosaurus
Geosaurus
Steneosaurus
Platysuchus

25
22
25
24
23
25
24
25
24
24

24.5

24
25
29
24
23
22
26

Presacral Cervical

N ) 00 ) 00 00N

Vv
o 00 O
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References

116 (Charig et al. 1976)
117 (Ewer 1965)

118 (Chatterjee 1978)
119 (Chatterjee 1985)
120 (Nesbitt 2005)

121 (Sen 2005)

122 (Walker 1964)

123 (Chatterjee & Majumdar 1987)
124 (Krebs 1965)

125 (Walker 1961)

126. (Benton 1999)

127 (Colbert and Mook 1951) and D. Pol
pers. obs.

D. Pol pers. obs.

128 (Pol 2005)

129 (Mueller-Téwe 2006)

D. Pol pers. obs.

129 (Mueller-Téwe 2006)

129 (Mueller-Téwe 2006)
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Dyrosaurus
Hyposaurus
Isisfordia
Alligator
Crocodylus
Gavialis

Pterosauria

Anurognathus ammoni
Jeholopterus ningchengensis
Sordes pilosus
Preondactylus buffarinii
Scaphognathus crassirostris
Eudimorphodon ranzii
Rhamphorhynchus spp.
Pterorhynchus wellnhoferi
Pterodactylus antiquus
Germanodactylus cristatus
Huanhepterus quingyangensis
Nyctosaurus gracilis
Pteranodon spp.
Anhanguera santanae
Coloborhynchus spielbergi

Dinosauria, excluding Aves

Taxon

DINOSAURIA, non Avian
Staurikosaurus pricei
Coelophysis bauri

Carnotaurus sastrei
Dilophosaurus' sinensis
Dilophosaurus wetherilli
Spinostropheus gautieri
Majungasaurus crenatissimus
Szechuanosaurus' zigongensis
Sinraptor dongi

Sinraptor hepingensis
Piatnitzkysaurus floresi
Acrocanthosaurus atokensis
Allosaurus fragilis
Monolophosaurus jiangi
Eustreptospondylus oxoniensis

Scipionyx samniticus
Sinosauropteryx prima
Huaxiagnathus orientalis
Compsognathus longipes
Heyuannia huangi
Caudipteryx sp.
Bambiraptor feinbergi
Velociraptor mongoliensis
Sinornithomimus dongi
Gallimimus bullatus
Struthiomimus altus

24
25
24
24
24
24

20
20
24
22
23.5
22
24
19.5
21
20
18
21
21
22
21

Presacral

24
23
21
24
24
23
23
23
23
23

?
23
23
23
21

23
23
23
23
25
21
23
21
22
23
23

© ©O© © O O o
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Cervical

?
10
10

9

9
10
10
10
10

9

9.5
10

9

9
10

10
10
10
10
13
12
10

9
10
10
10

130 (Jouve et al. 2006)
131 (Schwarz et al. 2006)
132 (Salisbury et al. 2006)
D. Pol pers. obs.

D. Pol pers. obs.

D. Pol pers. obs.

133 (Rjabinin 1948); 134 (Bennet 2008)

135 (Wang et al. 2002)

136 (Sharov 1971); 137 (Wellnhofer 1978)

138 (Wild 1983)
139 (Wellnhofer 1975)
140 (Wild 1978)

141 (Bennet 2001), 142 (Bennet 2004)

143 (Czerkas and Ji 2002)
141 (Bennet 2001)

144 (Wellnhofer 1970)
145 (Dong 1982)

141 (Bennet 2001)

141 (Bennet 2001)

146 (Veldmeijer 2003)
146 (Veldmeijer 2003)

References

147 (Colbert 1970)

148 (Colbert 1989)

149 (Bonaparte et al. 1990)
150 (Hu 1993)

151 (Welles 1984)

152 (Sereno et al. 2004)
153 (O'Connor 2007)

154 (Gao 1993)

155 (Currie & Zhao 1993)
156 (Gao 1999)

157 (Bonaparte 1986)

158 (Harris 1998)

159 (Madsen 1976)

160 (Zhao & Currie 1993)
161 (Sadleir et al. 2008)
162 (Dal Sasso & Signore
1998)

163 (Chen et al. 1998)

164 (Hwang et al. 2004)
165 (Ostrom 1978)

166 (LG 2003)

167 (Zhou et al. 2002)

168 (Burnham et al. 2000)
169 (Norell & Makovicky 2004)
170 (Kobayahshi & L 2003)
171 (Osmolska et al. 1972)
172 (Osborn 1917)
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Neimongosaurus yangi
Nanshiungosaurus' bohlini
Tyrannosaurus rex
Tarbosaurus bataar
Gorgosaurus liberatus
Efraasia minor

Plateosaurus
Massospondylus
Lufengosaurus
Riojasaurus
Jingshanosaurus
Melanorosaurus
Shunosaurus
Patagosaurus
Cetiosaurus
Omeisaurus
Mamenchisaurus
Jobaria
Haplocantosaurus
Dicraeosaurus
Amargasaurus
Diplodocus

Apatosaurus
Barosaurus
Camarasaurus
Brachiosaurus
Euhelopus

Titanosauria
Heterodontosaurus tucki
Scelidosaurus harrisonii
Scutellosaurus lawleri
Huayangosaurus taibaii
Gigantspinosaurus sichuanensis
Stegosaurus armatus
Stegosaurus mjosi
Sauropelta edwardsorum
Tianzhenosaurus youngi
Hylaeosaurus armatus
Saichania chulsanensis

Euoplocephalus tutus
Pinacosaurus mephistocephalus
Agilisaurus louderbacki
Hexinlusaurus multidens
Orodromeus makelai
Hypsilophodon foxii
Talenkauen santacrucensis
Dryosaurus leftowvorbecki
Tenontosaurus tilletti
Equijubus normani
Lurdusaurus arenatus
Iguanodon bernissartensis
Mantellisaurus atherfieldensis
Ouranosaurus nigeriensis
Camptosaurus dispar

23
23

25.5

25
25
25
24.5
25.5
25
26
25.5
25.5
28.5
30
25
26
23
22.5
25
25
26
24
25
30
25
21

24
25
24
26
24
20
21

16

24
24
24
24
25
24
28
25
28
28
28
28
25

13.5
11
9.5
9.5

10

10
10
10
9.5
10
9.5
13
13
13
16.5

173 (Zhang et al. 2001)

174 (Dong & Yu 1997)

175 (Brochu 2003)

176 (Maleev 1974)

177 (Lambe 1914)

178 (Yates 2007)

179 (Galton and Upchurch
2004)

Pol pers. obs.

178 (Yates 2007)

Pol pers. obs.

178 (Yates 2007)

178 (Yates 2007)

180 (Wilson and Sereno 1998)
D. Pol pers. obs.

181 (Upchurch et al. 2004)
181 (Upchurch et al. 2004)
182 (Wilson 2002)

182 (Wilson 2002)

182 (Wilson 2002)

181 (Upchurch et al. 2004)
182 (Wilson 2002)

181 (Upchurch et al. 2004
181 (Upchurch et al. 2004
181 (Upchurch et al. 2004
181 (Upchurch et al. 2004
182 (Wilson 2002)

182 (Wilson 2002)

180 (Wilson and Sereno 1998)
183 (Santa-Luca 1980)

184 (Owen 1863)

185 (Colbert 1981)

186 (Maidment et al. 2006)
187 (Peng et al. 2005)

188 (Gilmore 1914)

189 (Carpenter et al. 2001)
190 (Parish 2005)

191 (Pang & Cheng 1998)
192 (Pereda-Suberbiola 1993)
193 (Maryanska 1977)

194 (Carpenter 1982); 190
(Parish 2005)

195 (Godefroit et al. 1999)

196 (Peng 1992)

197 (He & Cai 1984)

198 (Scheetz 1999)

199 (Galton 1974)

200 (Novas et al. 2004)

201 (Galton 1981)

202 (Forster 1990)

203 (You et al. 2003)

204 (Taquet & Russell 1999)
205 (Norman 1980)

206 (Norman 1986)

207 (Taquet 1976)

208 (Gilmore 1909)

~— ~— ~— ~—



e

/

1\

=y

Camptosaurus prestwichii

Brachylophosaurus canadensis

Edmontosaurus regalis
Edmontosaurus annectens
Gyposaurus incurvimanus
Lambeosaurus lambei
Corythosaurus casuarius
Psittacosaurus mongoliensis
Psittacosaurus sinensis
Psittacosaurus xinjiangensis
Archaeoceratops oshimai
Protoceratops andrewsi

Montanoceratops cerorhynchus

Styracosaurus albertensis
Pentaceratops sternbergii
Centrosaurus apertus

Aves

Taxon

AVES

Struthio

Rhea
Casuarius
Dromaius
Apteryx
Eudromia
Chauna
Anseranas
Anser

Anas
Megapodius
Ortalis
Phasianidae (7 Genera)
Numida
Diomedea
Puffinus
Pachyptila
Oceanites
Pelecanoides
Spheniscus
Gavia
Podiceps
Fregata
Anhinga
Phalacrocorax
Sula
Pelecanus
Phaethon
Ardeidae (5 Genera)
Threskiornithidae (2 Genera)
Scopus

Ciconia
Phoenicopterus
Balaeniceps

25
31
31
32
29
30
34
21
22
21

22
22
22
21
21

Presacral

25
25
25
25
25
22
22
22
22
20.5
20.5
20.5
20.5
20.5
23.5
23.5
20.5
20.5
20.5
23.5
21.5
22
20.5
22
22
22
22
20.5
22
22
20.5
22
22
22

Cervical
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17
17
17
17
17
17
17
17
17
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
13.5
17
15.5
17
17
17
17
15.5
17
17
15.5
17
17
17

209 (Galton & Powell 1980)
210 (Prieto-Marquez 2007)
211 (Lull & Wright 1942)
211(Lull & Wright 1942)
211 (Lull & Wright 1942)
211 (Lull & Wright 1942)
211 (Lull & Wright 1942)
212 (Sereno 1987)

212 (Sereno 1987)

213 (Sereno & Chao 1988)
214 (You & Dodson 2003)
215 (Brown & Schlaikjer 1940)
216 (Brown & Schlaikjer 1942)
217 (Brown 1917)
218 (Wiman 1930)
219 (Lull 1933)

References

220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
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Accipiter

Gyps

Pandion

Falconidae (2 Genera)
Sagittarius
Catharthes

Turnix

Mesitornis

Afrotis

Cariama

Eurypyga
Rhynochetos
Psophia

Aramus

Grus

Heliornis

Porphyrula
Pedionomus

Jacana

Rostratula

Dromas

Haematopus
Ibidorhyncha
Himantopus
Cladorhynchus
Burhinus

Glareola

Cursorius

Pluvialis

Chionis

Heteroscelus
Phalaropus
Thinocorus

Uria

Stercorarius

Rissa

Chlidonias

Rynchops

Pterocles
Columbidae (2 Genera)
Columbidae (2 Genera)
Columbidae (2 Genera)
Trichoglossus
Cacatua

Psittacidae (2 Genera)
Cuculidae (5 Genera)
Corythaixoides
Opisthocomus
Tytonidae (2 Genera)
Strigidae (2 Genera)
Steatornis

Podargus

Nyctibius

Aegotheles
Caprimulgus
Hemiprocne

18.5

22
20.5
20.5
20.5
26.5
26.5
26.5

28
20.5

28
23.5

25

28

25
23.5

25
26.5
26.5
23.5
26.5
26.5
26.5
26.5
23.5
26.5
23.5
26.5
23.5
23.5
23.5
23.5
23.5
23.5
23.5
23.5
23.5
26.5
26.5
245
20.5
18.5
245
245
245
245
245
26.5
20.5
18.5
26.5
245
245
245
245
245

11

13.5

17
15.5
15.5
15.5
15.5
15.5
15.5

17
15.5

17
15.5

17

17

17
15.5

17
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
13.5
15.5
13.5
13.5
13.5
13.5
13.5
13.5
15.5
15.5
13.5
15.5
13.5
13.5
13.5
13.5
13.5

220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
220 (Livezey and Zusi 2006)
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Apodidae (2 Genera) 245 13.5 220 (Livezey and Zusi 2006)
Glaucis 24.5 13.5 220 (Livezey and Zusi 2006)
Colius 24.5 13.5 220 (Livezey and Zusi 2006)
Trogonidae (2 Genera) 245 13.5 220 (Livezey and Zusi 2006)
Alcedinidae (2 Genera) 24.5 13.5 220 (Livezey and Zusi 2006)
Todus 26.5 15.5 220 (Livezey and Zusi 2006)
Momotus 26.5 15.5 220 (Livezey and Zusi 2006)
Merops 24.5 13.5 220 (Livezey and Zusi 2006)
’4 Coracias 24.5 13.5 220 (Livezey and Zusi 2006)
[=)

2. Reconstructed values and CP ratio for selected taxa and nodes

Taxon Presacral no. Cervical no. CP ratio
Cotylosauria 25.79 5.86 0.227219853
Diadectidae 24.74 6 0.242522231
Limnoscelidae 26 5 0.192307692
Amniota 26.07 6.1 0.233985424
Reptilia 26.68 6.49 0.243253373
Parareptilia 26.27 7.8 0.296916635
Mesosauridae 2843 10.27 0.361238129
Millerettidae 23.82 4 0.167926113
Eunotosaurus 15 5 0.333333333
Bolosauridae 24.6 5.5 0.223577236
Nyctiphruretus 24 8 0.333333333
Macroleter 23 4.5 0.195652174
Procolophonoidea 25.79 6.77 0.262504847
Pareiasauria 20.96 5 0.238549618
Eureptilia 27.69 5.56 0.200794511
— Coelostegus 29 5 0.172413793
" Brouffia 31 4 0.129032258
Cephalerpeton 28 5 0.178571429
Hylonomus 26 5 0.192307692
Paleothyris 32 4 0.125
Protorothyris 23 5 0.217391304
Anthracodromeus 32 4 0.125
Captorhinidae 25.48 5 0.196232339
Thuringothyris 26 5.5 0.211538462
Diapsida 26.4 6.06 0.229545455
Areoscelidia 25.61 7.01 0.273721203
"Younginiformes" 24.78 5.77 0.232849072
Claudiosaurus 24 8 0.333333333
Coelurosauravus 21 8 0.380952381
Palaeagama 23 6.5 0.282608696
Drepanosauridae 24 8 0.333333333
Kuehneosauridae 26 7 0.269230769
Hupehsuchus 37 9 0.243243243
Ichthyopterygia 41.46 10 0.241196334
Thalattosauriformes 33.15 9.05 0.273001508
Lepidosauromorpha 40.5 10.8 0.266666667
Sauropterygia 37.07 12.77 0.34448341
Eosauropterygia 38.8 18.34 0.472680412
Placodontia 28.9 9.16 0.316955017
Placodus 28 8 0.285714286
Henodus 19 6 0.315789474
Psephoderma 20 5 0.25
Lepidosauria 52.38 8.21 0.156739213

12
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Squamata
Rhynchocephalia
Sphenodontidae
Pleurosauridae
Choristodera
Archosauromorpha
Testudinata
Tanystropheus
Macrocnemus
Protorosaurus
Prolacerta
Dinocephalosaurus
Malerisaurus
Rhynchosauria
Archosauriformes
Euparkeria
Chasmatosaurus
Crurotarsi
Aetosauridae
Parasuchus
Postosuchus
Crocodylomorpha
Ornithodira
Pterosauria
Ornithischia
Saurischia
Sauropodomorpha
Theropoda
Neoceratosauria
Coelophysis
Carnosauria
Tyrannosauroidea
Compsognathidae
Aves

Neognathae
Palaeognathae
Synapsida
Caseidae
Varanopidae
Haptodus
Therapsida
Biarmosuchia
Gorgonopsia
Dicynodontia
Dinocephalia
Therocephalia
Thrinaxodontidae
Cynognathidae
Traversodontidae
Monotremata
Marsupialia
Eutheria

77.33
39.3
25.95
39.59
27.55
31.19
18

25
25.54
26

26

53

23
2512
23.29
22

25
23.84
24

25

24
25.09
22.7
21.64
22.39
23.6
24.74
23.2
22.8
23
22.93
22.96
22.96
23
22.87
23.08
25.74
25.42
26

27
27.52
28
26.73
26.6
29
27.33
26.49
29

26

26

26

26

6.33
7.5
7.22
7.05
12.07
12.92

13

0.081856977
0.190839695
0.27822736
0.178075272
0.438112523
0.414235332
0.444444444
0.48
0.313234143
0.307692308
0.307692308
0.509433962
0.391304348
0.314490446
0.327608416
0.318181818
0.32
0.341862416
0.333333333
0.32
0.333333333
0.34874452
0.369603524
0.36922366
0.407324699
0.404661017
0.397736459
0.422413793
0.43245614
0.434782609
0.410815526
0.418554007
0.43771777
0.644347826
0.697420201
0.725736568
0.231546232
0.234067663
0.211538462
0.203703704
0.245276163
0.25
0.260007482
0.233082707
0.275862069
0.241126967
0.229898075
0.24137931
0.269230769
0.269230769
0.269230769
0.269230769



3. Source of phylogenetic framework for the clades examined

Diadectomorpha: Phylogeny was taken from (37) Berman et al. (2004) and (44)
Carroll (1969).

Synapsida: To map the vertebral counts, we created an informal super-tree (a
composite phylogeny) following works which do not present totally congruent
phylogenies but which complement themselves. They are, for the general outline:
(221) Sidor (2003) and (222) Kemp (2005) and for specific clades (223) Frobisch
(2007) and most importantly the unpublished hypotheses and revsions kindly
provided to us by Dr. F. Abdala (Johannesburg). Data are taken from several
sources, as indicated. In cases in which different numbers are reported in the
literature, we used the one reported in the most recent reference. In cases a range is
given, we use the average. It may appear that many more taxa should be in this
analysis, but many of the mounted skeletons of even familiar taxa are reconstructions
for which the number of vertebrae is not reliable then. For example, (9) Govender et
al. (2002), in their study of the exceptional dinocephalian Tapinocaninus, stated: ‘The
only other tapinocephalid with a relatively complete postcranial skeleton is a mounted
specimen of Moschops (AMNH 5552)...that specimen has been reconstructed (italics
added) as having a vertebral column consisting of 6 or 7 cervical vertebrae, 21 or 22
dorsal and lumbar vertebrae, 3 sacral vertebrae, and of the 29 caudal vertebrae only
five are genuine.” The plesiomorphic numbers of the three major living groups of
Mammalia were based on the survey conducted by (24) Sanchez-Villagra et al.
(2007).

Parareptilia: the tree is based on (224) Muller and Tsuiji (2007).

Early Eureptilia and Diapsida: The tree topology was generated based on the
information from (225, 226) Muller (2003, 2004) and (227) Muller and Reisz (2006)

Hupehsuchus and Ichthyopterygia: The tree topology is based on (233) Motani
1999, supplemented with Quianichthyosaurus zhoui and Guizhouichthyosaurus
tangae following (234) Maisch and Matzke (2000) and (235) Maisch et al. (2006),
whereas Aegirosaurus leptospondylus was added following (236) Fernandez (2007).

Thalattosauriformes: The tree topology is based on the phylogenetic studies by (67,
228) Muiller (2005, 2007).

Sauropterygia (without Plesiosauria): The tree topology is based on (72) Rieppel
(2000), with the placodont topology taken from (75) Rieppel (2001). The relationships
of the Ceresiosaurus-Lariosaurus clade follow (80) Hanni (2004).

Plesiosauria: The plesiosaur tree topology was based on the competing
phylogenetic hypotheses of (94) O’Keefe (2001) and (92) Druckenmiller and Russell
(2008), which means that two different topologies were generated, including only the
taxa that are present in both phylogenetic studies and for which information on the
complete presacral counts was available. These topologies were then combined with

14
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that of the remaining sauropterygians. No matter what phylogeny was used, the
ancestral values for Plesiosauria remained the same.

Squamata: The sources of phylogenetic framework were (229) Vidal and Hedges
(2002) and (230) Townsend et al. (2004).

Rhynchocephalia: The tree topology is based on the study by (231) Reynoso
(2005).

Testudinata: The tree topology was modified following (238) Gaffney and Meylan
(1988), (239) Joyce et al. (2004), and (114) Li et al. (2008).

Choristodera/Archosauromorpha: General tree topology based on (240) Benton
(2007), with modifications following (113) Dilkes (1998; Rhynchosauria,
“Prolacertiformes”), (101) Matsumoto et al. (2007; Choristodera), and (241) Irmis et
al. (2007).

Crocodylomorpha: The Crocodylomorpha tree is based on (232) Gasparini et al.
(2006) and (132) Salisbury et al. (2006)

Pterosauria: Tree topology follows (242) Wang et al. (2008) and (243) Andres and
Ji (2008), with data added from (143) Czerkas and Ji (2002) on Pterorhynchus
wellnhoferi, as well as data from (146) Veldmejier (2003) added for Coloborhynchus
spielbergi.

Dinosauria: The dinosaur tree topology follows (244) Barrett et al. 2009 and other
references (245-255).

Aves: The information for Aves is based for the most part on (220) Livezey and Zusi
(2006). Given the great diversity within Aves, a subject of research in itself, the
individual counts were best lumped into ranges, for which an average was calculated,
this way also masking some of the individual variation which exists. Potential
differences among authors in birds’ vertebral counts are often due to the definition of
cervical vs. thoracic vertebrae. The first thoracic vertebra is that which has a
complete rib (with both a vertebral and a sternal segment) and that articulates with
the sternum. In birds there are often transitional vertebrae between the cervical and
thoracic regions. These vertebrae, which have ribs that do no articulate with the
sternum and sometimes are called vertebrae cervicodorsales, are counted as
cervicals by Livezey and Zusi.

15



4. Tree topologies used

Amniota overall
Diadectidae
Limnoscelidae
Caseidae
Varanopidae
Edaphosauridae
Haptodus
Biarmosuchia
Dinocephalia
Gorgonopsia
Dicynodontia
Therocephalia
Thrinaxodontidae
Cynognathidae
Traversodontidae
Monotremata
Marsupialia
Eutheria
Mesosauridae
Eunotosaurus
Millerettidae
Nyctiphruretus
Bolosauridae
Procolophonoidea
Macroleter
Pareiasauridae
Coelostegus
Captorhinidae
Anthracodromeus
Areoscelidia
"Younginiformes"
Claudiosaurus
= Palaeagama
Coelurosauravus
Kuehneosauridae
Drepanosauridae
Hupehsuchus
Ichthyopterygia
Thalattosauriformes
Eosauropterygia
Squamata
Pleurosauridae
Sphenodontidae
Choristodera
Tanystropheus
Macrocnemus
Prolacerta
Protorosaurus
Rhynchosauria
Testudinata
Chasmatosaurus
Euparkeria
Parasuchus
Postosuchus
Ornithosuchidae
Aetosauridae
Crocodylomorpha
Pterosauria
Ornithischia
Sauropodomorpha
Neoceratosauria
Carnosauria
Palaeognathae
Neognathae

16



Synapsida

Casea

Casea broilii

Casea nicholsi
Cotylorhinchus romeri
Aerosaurus wellesi
Edaphosaurus boanerges
Haptodus (Pantelosaurus) saxonicus
Hipposaurus
Tapinocaninus pamelae
Scymnognathus
Arctognathoides
Aelurognathus
Inostrancevia

Diictodon feliceps
Cistecephalus
Aulacocephalodon peavoti
Lystrosaurus

Wadiasaurus indicus
Glanosuchus
Cynariognathus
Macroscelesaurus
Mirothentes
Homodontosaurus kitchingi
Scaloposaurus

Ericiolacerta

Zorillodontops

Regisaurus

Theriognathus (=Aneugomphius)
Procynosuchus (=Levachia duvenhagei)
Thrinaxodon liorhinus 1
Thrinaxodon liorhinus 2
Massetognathus pascuali
Cynognathus

Exaeretodon sp.
Monotremata

Eutheria

Metatheria

e

/

1\
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Basal Reptilia

18

Diadectes
Diasparactus
Orobates
Limnoscelis
Mesosaurus
Stereosternum
Broomia
Milleropsis
Milleretta
Eunotosaurus
Nyctiphruretus
Belebey
Eudibamus
Barasaurus
'Owenetta’
Procolophon
Macroleter
Bradysaurus
Embrithosaurus
Deltavjatia
Pareiasuchus
Scutosaurus
Anthodon
Coelostegus
Captorhinus
Labidosaurus
Rhiodenticulatus
Thuringothyris
Hylonomus
Protorothyris
Brouffia
Cephalerpeton
Anthracodromeus
Paleothyris
Claudiosaurus
Saurosternon
Palaesagama
Coelurosauravus
Youngina
Acerosodontosaurus
Thadeosaurus
Kenyasaurus
Hovasaurus
Tangasaurus
Spinoaequalis
Petrolacosaurus
Araeoscelis
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Hupehsuchusl/ichthyopterygia

Hupehsuchus nanchangensis
Utatsusaurus hataii
Cymbospondylus petrinus
Mixosaurus cf. cornalianus-Typ A
Qianichthyosaurus zhoui
Besanosaurus leptorhynchus
New shastasaurid from China
c)mmmm Shonisaurus popularis

g— Metashastasaurus neoscapularis
c

Guizhouichthyosaurus tangae

Suevoleviathan disinteger

Excalibosaurus costini

Eurhinosaurus longirostris

BSoul

= Temnodontosaurus trigonodon

el

Stenopterygius quadriscissus

Stenopterygius megacephalus

Stenopterygius megalorhinus

Ichthyosaurus communis

Aegirosaurus leptospondylus

(o]
»
),
=,
[

19

Ophthalmosaurus icenicus



Sauropterygia with plesiosaurs according to (92) Druckenmiller and Russel

Placodus gigas
Henodus chelyops
Psephoderma alpinum

Keichousaurus hui

e

Anarosaurus pumilio

eep_olulopcium 9)

0
" Dactylosaurus gracilis
“ 1;% Serpianosaurus mirigiolensis
0 5 Neusticosaurus pusillus
§ § Neusticosaurus peyeri
5 Nothosaurus marchicus
S Nothosaurus giganteus
QD

Ceresiosaurus lanzi
Ceresiosaurus calcagnii

Lariosaurus balsami

én Lariosaurus xingyiensis

§ Simolestes vorax
Liopleurodon ferox

= Kronosaurus queenslandicus
(V]

Peloneustes philarchus
Pliosaurus brachyspondylus
Leptocleidus capensis
Leptocleidus superstes

Polycotylus latipinnis

m Edgarosaurus muddi

§ Dolichorhynops osborni
Rhomaleosaurus megacephalus
Rhomaleosaurus victor

=} Thalassiodracon hawkinsi

Plesiosaurus dolichodeirus
Plesiopterys wildi
Cryptoclidus eurymerus
Muraenosaurus leedsii
Libonectes morgani
Elasmosaurus platyurus
Callawayasaurus colombiensis
Hydrotherosaurus alexandrae
Pistosaurus

Augustasaurus

Corosaurus alcovensis
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Sauropterygia with plesiosaurs according to (94) O’Keefe

Placodus gigas

Henodus chelyops

O
%: Psephoderma alpinum
o . .
S Keichousaurus hui
3
S, .
oL, Anarosaurus pumilio
U ]
2 D
= Dactylosaurus gracilis
S
e Serpianosaurus mirigiolensis
2
g), 2 Neusticosaurus pusillus
c >
o Neusticosaurus peyeri
S
D .
y Nothosaurus marchicus
S
=

Nothosaurus giganteus
Ceresiosaurus lanzi
Ceresiosaurus calcagnii
Lariosaurus balsami
Lariosaurus xingyiensis

Kronosaurus queenslandicus

9]dolneso3

Peloneustes philarchus
Liopleurodon ferox
Pliosaurus brachyspondylus

Simolestes vorax

Leptocleidus capensis
Leptocleidus superstes
Rhomaleosaurus victor
Rhomaleosaurus megacephalus
Thalassiodracon hawkinsi

Plesiosaurus dolichodeirus

elbAlaldoinesny

Plesiopterys wildi
Cryptoclidus eurymerus
Muraenosaurus leedsii
Polycotylus latipinnis
Edgarosaurus muddi
Dolichorhynops osborni
Libonectes morgani
Callawayasaurus colombiensis
Elasmosaurus platyurus
Hydrotherosaurus alexandrae
Pistosaurus

Augustasaurus

Corosaurus alcovensis
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Thalattosauriformes

e

Askeptosaurus
’ Anshunsaurus
-'

Endennasaurus

Hescheleria

Clarazia

Xinpusaurus

Rhynchocephalia

Pleurosaurus

Palaeopleurosaurus

Sphenodon

Homeosaurus

Kallimodon

Sapheosaurus

22
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Squamata

23

Dibamidae

Gekkonidae

Pygopodidae

Scincidae

Xantusidae

Tetradactylus limbless Gerrhosauridae

Gerrhosauridae

Chamaesaura limbless cordylid

Cordylidae

Heloderma

Anniella

limbless Anguidae

Anguidae

Xenosaurus

Varanus

Lanthanotus

Shinisaurus

Amphisbaenia

Lacertidae

Teiidae

Iguanidae

Agamidae

Chamaeleonidae
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Serpentes

24

Leptotyphlopidae
Typhlopidae
Anilius
Cylindrophis
Anomochilus
Uropeltinae
Loxocemus
Xenopeltis
Boinae
Pythoninae
Erycinae
Tropidophiinae
Acrochordus
Xenodermatidae
Pareatiinae
"Viperinae"
Crotalinae
Homalopsiinae
Elapinae
Hydrophiinae
Lamprophiinae
Pseudoxyrophiinae
Psammophiinae
Atractaspididae
Natricinae
Colubrinae
Calamariinae
Pseudoxenodontidae
"Xenodontidae"

Dipsadinae



Testudinata

Proganochelys quenstedti
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Emydura subglobosa

8/

Podocnemis erythrocephala

Testudo hermanni

Lissemys punctata

4

Apalone ferox

Pelodiscus sinensis

Odontochelys semitestacea

25
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Choristodera/Archosauromorpha/Crurotarsi
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Monjurosuchus splendens
Philydrosaurus proseilus
Champsosaurus spp.
Hyphalosaurus baitaigouensis
{ Hyphalosaurus lingyuanensis

Malerisaurus robinsonae
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Dinocephalosaurus orientalis

Ummmmmm Tanystropheus langobardicus
{ Macrocnemus basanii
: Macrocnemus fuyuanensis

‘s \lesosuchus browni
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Rhynchosaurus articeps

Hyperodapedon gordoni

yo

mmmmm Chasmatosaurus vanhoepeni
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Euparkeria capensis
Parasuchus hislopi
Postosuchus kirkpatricki
Arizonasaurus babbitti
Yarasuchus deccanensis
Ornithosuchus longidens
Tikisuchus romeri
Ticinosuchus ferox
Stagonolepis robertsoni
Protosuchus
Araripesuchus
Notosuchus

Geosaurus
Pelagosaurus
Platysuchus
Steneosaurus
Dyrosaurus

Hyposaurus

Isisfordia

Gavialis

Alligator

Crocodylus

Scleromochlus taylori



Pterosauria

Anurognathus ammoni

Jeholopterus ningchengensis

Sordes pilosus

elinesolald

Preondactylus buffarinii

Scaphognathus crassirostris

Eudimorphodon ranzii

Rhamphorhynchus spp.

Pterorhynchus wellnhoferi
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Pterodactylus spp.

Germanodactylus cristatus
b >
(9]

Q
O Huanhepterus quingyangensis

e p!omoelpmmd
pd
<
=
o
wn
Q
o
c
wn
Q
Q
Q
»

o Pteranodon spp.

eapIQlAloepolald

Anhanguera santanae

eaploleidiieblinsg

Coloborhynchus spielbergi

eaploJiayoayll

\S)
3



Dinosauria
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Velociraptor
Bambiraptor
Sinornithosaurus
Heyuannia
Caudipteryx
Neimongosaurus
Nanshiungosaurus
Struthiomimus
Gallimimus
Huaxiagnathus
Sinosauropteryx
Compsognathus
Gorgosaurus
Tyrannosaurus
Tarbosaurus
Scipionyx
Allosaurus
Acrocanthosaurus
Monolophosaurus
Sinraptor hepingensis
Sinraptor dongi
Piatnitzkysaurus
Eustreptospondylus
'Szechuanosaurus' zigongensis
'Dilophosaurus' sinensis
Spinostropheus
Carnotaurus
Majungasaurus
Dilophosaurus wetherilli
Coelophysis
Staurikosaurus
Efraasia minor
Plateosaurus
Riojasaurus
Massospondylus
Lufengosaurus
Jingshanosaurus
Melanorosaurus
Shunosaurus
Cetiosaurus
Patagosaurus
Omeisaurus
Mamenchisaurus
Jobaria
Haplocantosaurus
Dicraeosaurus
Amargasaurus
Apatosaurus
Diplodocus
Barosaurus
Camarasaurus
Brachiosaurus
Euhelopus
Titanosauria



Heterodontosaurus
Sauropelta
Hylaeosaurus
Pinacosaurus mephistocephalus
Tianzhenosaurus
Saichania
Euoplocephalus
Huayangosaurus
Stegosaurus armatus
Stegosaurus mjosi
Gigantspinosaurus
Scelidosaurus
Scutellosaurus

Agilisaurus
Hexinlusaurus
Edmontosaurus annectens
Edmontosaurus regalis
Brachylophosaurus
Gyposaurus incurvimanus
Lambeosaurus lambi
Corythosaurus
Ouranosaurus
Mantellisaurus
Iguanodon bernissartensis
Equijubus
Lurdusaurus
Camptosaurus prestwichii
Camptosaurus dispar
Dryosaurus lettowvorbecki
Tenontosaurus tilletti
Talenkauen
Hypsilophodon
Orodromeus
Psittacosaurus xinjiangensis
Psittacosaurus mongoliensis
e/ Psittacosaurus sinensis
a _a Archaeoceratops
Montanoceratops
Protoceratops
Pentaceratops
Styracosaurus
Centrosaurus
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Aves

30

Xinamid%e EL)JAdromia
terygidae Apteryx
Rﬁeidae Rhea
Dromaiidae Dromaius
Struthionidae Struthio
Casuariidae Casuarius
Anhimidae Chauna
Anseranatidae Anseranas
Anatidae Anser
Anatidae Anas
Megapodiidae Megapodius
Cracidae Ortalis
Phasianidae x 7 genera
Numididae Numida
Otididae Afrotis
Cuculidae x 5 genera
Musophagidae Corythaixoides
Ardeidae x 5 genera
Threskiornithidae x 2 genera
Spheniscidae Spheniscus
Gaviidae Gavia
Ciconiidae Ciconia
Diomedidae Diomedea
Hydrobatidae Oceanites
Pelecanoididae Pelecanoides
Procellariidae Puffinus
Procellariidae Pachyptila
Fregatidae Fregata
Sulidae Sula
Anhingidae Anhinga
Phalacocoracidae Phalacrocorax
Pelecanidae Pelecanus
Scopidae Scopus
Balaenicipitidae Balaeniceps
Psophidae Psophia
Aramidae Aramus
Gruidae Grus
Heliornithidae Heliornis
Rallidae Porphyrula
Cathartidae Catharthes
Sagittariidae Sagittarius
Pandionidae Pandion
Accipitridae Accipiter
Accipitridae Gyps
Tytonidae x 2 genera
Strigidae x 2 genera
Coliidae Colius
Trogonidae x 2 genera
Meropidae Merops
Coraciidae Coracias
Todidae Todus
Alcedinidae x 2 genera
Momotidae Momotus
Falconidae x 2 genera
Cariamidae Cariama
Loriidae Trichoglossus
Cacatuidae Cacatua
Psittacidae x 2 genera
Turnicidae Turnix
Dromadiidae Dromas
Glareolidae Glareola
Glareolidae Cursorius
Alcidae Uria )
Stercoraridae Stercorarius
Rynchopidae Rynchops
Laridae Rissa
Laridae Chlidonias
Pedionomidae Pedionomus
Thinocoridae Thinocorus
Jacanidae Jacana
Rostratulidae Rostratula
Scolopacidae Heteroscelus
Phalaropidae Phalaropus
Charadriidae Pluvialis
Haematopodidae Haematopus
Ibidorhynchidae Ibidorhyncha
Recurvirostridae Himantopus
Recurvirostridae Cladorhynchus
Burhinidae Burhinus
Chionidae Chionis
Phaethontidae Phaethon
Opisthocomidae Opisthocomus
Mesitornithidae Mesitornis
Podicipedidae Podiceps
Ehoenicp terlizdae Phoenicopterus
urypygidae Eurypyga
Rhynoc%etidae hynochetos
Pteroclidae Pterocles
Columbidael x 2 genera
Columbidae2 x 2 genera
Columbidae3 x 2 genera
Steatornithidae Steatornis
Podargidae Podargus
Nyctibiidae Nyctibius
Caprimulgidae Caprimulgus
Aegothelidae Aegotheles
Trochilidae Glaucis
Hemiprocnidae Hemiprocne
Apodidae x 2 genera
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7. Output of the correlation analyses
Tree input:

(Diadectidae,Limnoscelidae),((Caseidae,(Varanopidae,(Haptodus,(Biarmosuchia,(Dinocepha
lia,(Gorgonopsia,(Dicynodontia,(Therocephalia,(Thrinaxodontidae,((Traversodontidae,Cynog
nathidae),(Monotremata,(Marsupialia,Eutheria)))))))))))).((Mesosauridae,((Eunotosaurus,Mille
rettidae),(Nyctiphruretus,(Bolosauridae,(Procolophonoidea,(Macroleter,Pareiasauria)))))),(Co
elostegus,((Captorhinidae, Thuringothyris),(Anthracodromeus, (Brouffia,(Cephalerpeton,(Hylo
nomus,(Paleothyris,(Protorothyris,(Areoscelidia,(Younginiformes,(Claudiosaurus,((Palaeaga
ma,Coelurosauravus),((Kuehneosauridae,Drepanosauridae),((Hupehsuchus,lchthyopterygia)
,(Thalattosauriformes,(((Eosauropterygia,(Placodus,(Henodus,Psephoderma))),(Squamata,(
Pleurosauridae,Sphenodontidae))),(Choristodera,(Dinocephalosaurus,(Malerisaurus,(Tanystr
opheus,(Macrocnemus,((Prolacerta,Protorosaurus),(Rhynchosauria,(Testudinata,(Chasmato
saurus,(Euparkeria,(Parasuchus,((Postosuchus,(Aetosauridae,Crocodylomorpha)),(Pterosau
ria,(Ornithischia,(Sauropodomorpha,(Coelophysis,(Neoceratosauria,(Carnosauria,(Tyrannos
auroidea,(Compsognathidae,(Palaeognathae,Neognathae))))))))))))))))):0.0010):0.0010):0.00
10)):0.0010))))))))):0.0010):0.0010):0.0010):0.0010):0.0010))))));

Values:
Taxa Presacrals CP ratio
(trait 1) (trait 2)

Aetosauridae 24 0.33
Anthracodromeus 32 0.125
Areoscelidia 25.61 0.27
Bolosauridae 24.6 0.22
Brouffia 31 0.13
Captorhinidae 25.48 0.2
Carnosauria 22.93 0.41
Cephalerpeton 28 0.18
Chasmatosaurus 25 0.32
Choristodera 27.55 0.44
Claudiosaurus 24 0.33
Coelophysis 23 0.43
Coelostegus 29 0.17
Coelurosauravus 21 0.38
Compsognathidae 22.96 0.44
Dinocephalosaurus 53 0.51
Drepanosauridae 24 0.33
Eosauropterygia 38.8 0.47
Eunotosaurus 15 0.33
Euparkeria 22 0.32
Henodus 19 0.32
Hupehsuchus 37 0.24
Hylonomus 26 0.19
Ichthyopterygia 41.46 0.24
Kuehneosauridae 26 0.27
Macrocnemus 25.54 0.31
Macroleter 23 0.2
Malerisaurus 23 0.39
Mesosauridae 28.43 0.36
Millerettidae 23.82 0.17
Neoceratosauria 22.8 0.43
Nyctiphruretus 24 0.33
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Ornithischia 22.39 0.4
Palaecagama 23 0.28
Paleothyris 32 0.125
Parasuchus 25 0.32
Pareiasauria 20.96 0.24
Placodus 28 0.29
Pleurosauridae 39.59 0.18
Postosuchus 24 0.33
Procolophonoidea 25.79 0.26
Prolacerta 26 0.3
Protorosaurus 26 0.3
Protorothyris 23 0.22
Psephoderma 20 0.25
Pterosauria 21.64 0.37
Rhynchosauria 25.12 0.31
Sauropodomorpha 24.74 0.4
Tanystropheus 25 0.48
Thalattosauriformes 33.15 0.27
Thuringothyris 26 0.21
Tyrannosauroidea 22.96 0.42
Younginiformes 24.78 0.23
Crocodylomorpha 25.09 0.35
Neognathae 22.87 0.7
Palaeognathae 23.08 0.73
Sphenodontidae 25.95 0.28
Squamata 77.33 0.08
Testudinata 18 0.44
Biarmosuchia 28 0.25
Caseidae 25.42 0.23
Cynognathidae 29 0.24
Dicynodontia 26.6 0.23
Dinocephalia 29 0.28
Gorgonopsia 26.73 0.26
Haptodus 27 0.2
Therocephalia 27.33 0.24
Thrinaxodontidae 26.49 0.23
Traversodontidae 26 0.27
Varanopidae 26 0.21

26 0.27

26 0.27

26 0.27
Diadectidae 24.74 0.24
Limnoscelidae 26 0.19
COMPARE output:

Results of analyses using Phylogenetic GLS mode

Reg. Trait 1 on Trait 2

Alpha Beta_0 (SE)_0O Beta_1 (SE)_1 % R"2
14.71 33.23 ( 3.246) -22.76 ( 9.621) 712.11

Reg. Trait 2 on Trait 1

Alpha Beta_0 (SE)_0O Beta_1 (SE)_1 % R"2
3.57 0.37 ( 0.060) 0.00 ( 0.0010) 657.97
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61.60
Sigma”2

0.01

Ln(Like)
-187.145

Ln(Like)
153.292

Correlation
-0.267

Correlation
-0.257
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Reg Trait 1 on Trait 2

N Mean (PGLS-a)Var (PGLS-a) Mean(FIC) Var (FIC) Mean(TIPS) Var(TIPS)

Alpha 1.00 14.71 0.00 0.00 0.00 0.00 0.00
Correlation 1.00 -0.27 0.00 -0.25 0.00 -0.25 0.00
Percent R"2 1.00 7.12 0.00 6.28 0.00 6.33 0.00
LnLikelihood 1.00 -187.15 0.00 -196.32 0.00 -190.38 0.00
Intercept 0 1.00 33.23 0.00 23.28 0.00 32.15 0.00
Slope 0 1.00 3.25 0.00 22.30 0.00 2.54 0.00
Intercept 1 1.00 -22.76 0.00 -26.11 0.00 -17.60 0.00
Slope 1 1.00 9.62 0.00 11.81 0.00 7.93 0.00

95% CI on the Regression Intercept (1 on 2) including sampling
variance and variance due to unknown phylogeny =
33.23 +/- 6.36 = 26.86 - 39.59

95% CI on Regression Slope (1 on 2) including sampling

variance and variance due to unknown phylogeny =
-22.76 +/- 18.86 = -41.62 - -3.90

Reg Trait 2 on Trait 1

N Mean (PGLS-a)Var (PGLS-a) Mean(FIC) Var (FIC) Mean(TIPS) Var(TIPS)
Alpha 1.00 3.57 0.00 0.00 0.00 0.00 0.00
Correlation 1.00 -0.26 0.00 -0.25 0.00 -0.25 0.00
Percent R"2 1.00 6.58 0.00 6.28 0.00 6.33 0.00
LnLikelihood 1.00 153.29 0.00 152.16 0.00 128.24 0.00
Intercept 0 1.00 0.37 0.00 0.37 0.00 0.40 0.00
Slope 0 1.00 0.06 0.00 0.21 0.00 0.05 0.00
Intercept 1 1.00 0.00 0.00 0.00 0.00 0.00 0.00
Slope 1 1.00 0.00 0.00 0.00 0.00 0.00 0.00

95% CI on the Regression Intercept (1 on 2) including sampling
variance and variance due to unknown phylogeny =
0.37 +/- 0.12 = 0.25 - 0.49

95% CI on Regression Slope (1 on 2) including sampling

variance and variance due to unknown phylogeny =
0.00 +/- 0.00 = 0.00 - 0.00

52



