The charaar matrix usedas a basis for thistudy isthat of Yates et a{2010)which is
modified from the earlier matrix used by Ya{@®07) This matrixncludes chareters acquired
and/or modified from 19 other sourceg8arrett et al. 2005; Benton et al. 2000; Galton 1990;
Galton & Bakker 1985; Galton & Upchurch 2004; Gauthier 1986; Holtz 1994; Langer 2004; Leal
et al. 2004; Rawt 2003; Sereno 1999; Sereno et al. 1996; Sereno et al. 1993; Upchurch 1995;
Upchurch 1998; Wilson 2002; Wilson & Sereno 1998; Yates 2003a; Yates. Z0@i)ginal
matrix comprises 353 characters, of which 120 regard craniodental homologies.

We modified this matrix byadding 27 new cranial characters and deileg five pre-
existing characters teeflect new information gleaned from this research andigiermine
relationships imon-sauropodan Sauropodomorph@he characters deleted were either
ambiguwus or did not make any useful homology statementhinibasal Suropodomorpha.

Eight of the new characters are a resulredluctive codindsensu Strong & Lipscomb 1999)
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presented belowWhere newcharacters are presented, or where characters have been revised
heavily, we present discussions and images to assist in assessing the homology statements.

All pictures not takemy theauthor are eferenced below figures. For specimen
numbers and collection information on pictures taken by author, please refer to table 1 in
paper.Forunrevisedpostcranial charactergsed in analyseglease refer to S2 Nexus character
matrix.

1. Entire skull: Ragiof maximum anteroposterior length of skull to proximodistal length of
femur (Gauthier 1986from Yates 2007 ch.)1

0 greater than 0.6

1 less than 0.6

2. Premaxillaventrolateral margin of alveolar region extends further ventrally than
ventromedal marginin anterior/posterior view(Upchurch 1995from Yates 2007 ch. 2)
0 absent
1 present

3. Entire skull: Dorsoventral height of skull at posterior margin of the external (hanger
2004 from Yates 2007 ch. 3)

0 more than 0.6 the heiglof the skull at the middle of the orbit

1 less than 0.6 the height ttie skull at the middle of the orbit

4. Premaxilla: Foramen on the lateral surface of the preraayibody(Yates 2007 ch. 4)
0 absent
1 present

5. Premaxilla: Morphologgf the distal end of the nasal ramus (dorsal ramus) of the premaxilla
(Sereno 1999from Yates 2007 ch. 5)

0 tapered

1 mediolaterally expanded



6. Premaxillatateral surface of the premaxil{glpchurch1995 from Yates 2007 ch.)6
0 convex
1 with an inflection at the base of the nasal ramus (dorsal process)

7. Premaxilla: Size and position of the maxillary ramus (posterolateral process) of the premaxilla
(Yates 2007 ch.)7

0 large and lateral to the anteromedial process of the premayiltamus of the maxilla

1 small and medial to thpremaxillary ramusf the maxilla

8. Premaxilla: Contact between the maxillary ramus of the premaxilla and the premaxillary
ramus of the nasgNew character

0 absent, separated by maxilla

1 present

Adeopapposauruf0) (Image from: Martinez & Alcober 2009)
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Herrerasaurugl) (Image from: Sereno & Novas 1993; copyright © SgaéVertebrate
Paleontology, www.vertpaleo.org, reprinted by permission of Taylor & Francis Ltd,
http://www.tandfonline.com on behalf of Society of Vertebrate Paleontology)

9. Premaxilla: Relationship between the maxillary ramus of the premaxilla anprémaxillary
ramus of the nasalModified from Gauthier 1986. Ordereffom Yates 2007 ch. 8)

0 broad sutured

1 point contact
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Herrerasaurug0) (Image from: Seré-no & Novas 1993;" copyright © Society of Vertebrate
Paleontology, www.vertpaleo.org, reprinted by permission of Taylor & Francis Ltd,
http://www.tandfonline.com on behalf of Society of Vertebrate Paleontology)



Plateosaurus engelindti (1) (Imageby: Kimberley Chapelie

10. PremaxillaPosteromedial process of the premaxilRauhut 2003from Yates 2007 cl)
0 absent
1 present

11. Maxilla: Shape of the anteromedial process of the premaxillary ramus of the nféaikes
2007 ch. 10)

0 narrow, elongated and projecting anterior to lateral premaxitiaxilla suture
1 short, broad and level with lateral premaxiti@axillasuture

12. External narial fossa: Development of external narial fogates 2007 ch. 11)
0 absent to weak

1 well developed with sharp posterior and anteroventral rims



Plateosaurusongicepq1) (Image by: Kimberley Chapelle)



13. Maxilla: Maxillary contribution to the posterior andgteroventral margins of the narial
fossa(Yates 2007 ch. 15)

0 absent

1 present

14. Maxilla: Development of narial fossa on the premaxillary ramus of the maxilla (anterior
ramus)(modified from Upchurch 1995 ates 2007 ch. 12)

0 weak and orierdted laterally to dorsolaterally

1 well developed and forming a horizontal shelf

15. Subnarial foramen: presen(idew charactey
0 absent
1 present

LT ,/

maxilla
Euparkerig0) (Image by: Kimberley Chapelle, modified from Ewer 1965)




Herrerasaurugl) (Image from: Sereno & Novas 1993; copyright © Society of Vertebrate
Paleontology, www.vertpaleo.org, reprinted by permssof Taylor & Francis Ltd,

http://www.tandfonline.com on behalf of Society of Vertebrate Paleontology)

16. Subnarialoramen: Size and position of subnarial foranfgrodified from Sereno et
al.1993 Ordered,Yates 2007 ch3)
0 small (no larger than adjacent maxillary neurss@ar foramina) and positioned
outside of narial fossa
1 large and on the rim, or insidihe narial fossa



Herrerasaurug0) (Image from: Sereno & Novas 1993; copyright © Society of Vertebrate
Paleontology, www.vertpaleorg, reprinted by permission of Taylor & Francis Ltd,
http://www.tandfonline.com on behalf of Society of Vertebrate Paleontology)
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Adeopapposaurugl) (Image from: Martinez & Alcober 2009)

17. Subnarial foramen: Shape of subnarial forarf¥ates 2007 ch. 14)
0 rounded
1 slotshaped
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Adeopapposauruél) (Image from: Martinez & Alcober 2009)

premaxilla

18. External naris: ratio of anteroposterior diameter of external naris to anteroposterior

diameter of orbit, both at midheighfwilson and Sereno 1998 ates 2007 ch. 16)
Oless tha 0.5 of the orbital diameter
1 greater thar0.5 of the orbital diameter

19. External narisShape of the external naris (in adul{&altonand Upchurch 2004y ates
2007 ch. 17)

0 rounded
1 subtriangular with an acute posteroventral corner
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Herrerasaurug0) (Image from: Sereno & Novas 1993; copyright © Society of Vertebrate
Paleontology, www.vertpaleo.org, reprinted by passion of Taylor & Francis Ltd,

http://www.tandfonline.com on behalf of Society of Vertebrate Paleontology)



Massospondylugl) (Image by: Kimberley Chapelle)

20. External naris: Level of the anteroventral corner of the external naris (anterior margin)
(Rauhut 2003Yates 2007)

0 anteriorto the midlength of the premaxillary body

1 posterior to themidlength of the premaxillary body
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Herrerasaurug0) (Image from: Sereno & Novas 1993; copyright © SocieWeotebrate
Paleontology, www.vertpaleo.org, reprinted by permission of Taylor & Francis Ltd,

http://www.tandfonline.com on behalf of Society of Vertebrate Paleontology)



Massospondylugl) (Image by: Kimberley Chapelle)

21. External naris: Level of the posteroventral corner of extlenaris (posterior margin)
(modified from Wilson and Sereno 1998rdered Yates 2007)
0 anterpr to, or level with the premaxillanaxilla suture
1 posterior to the first maxillary alveolus
2 posterior to the midlength of the maxillary tooth rcand the anterior margin of the
antorbital fenestra



Herrerasaurug0) (Image from: Sereno & Novas 1993; copyright © Society of Vertebrate
Paleontology, www.vertgao.org, reprinted by permission of Taylor & Francis Ltd,

http://www.tandfonline.com on behalf of Society of Vertebrate Paleontology)
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Shunosaurug?) (Image by: Kimberley Chapelle, modified from Zheng 1996)

22. SnoutDorsal margin of the snout in lateral vigWates 2007 ch. 20)
0 straight to gently convex
1 with a depression behind the naris



Herrerasaurug0) (Image from: Sereno & Novas 1993; copyright © Society of Vertebrate
Paleontologywww.vertpaleo.org, reprinted by permission of Taylor & Francis Ltd,

http://www.tandfonline.com on behalf of Society of Vertebrate Paleontology)



Lufengosaurugl) (Image by: Kimberley Chapelle)

23. Nasal: Mediolateral width of maxillary ramus (anteroventral process) of nasal at its base
(modified from Sereno 199Y¥ates 2007 ch. 22)

0 less than the width of thpremaxillary ramusanterodorsal proceskgat its base

1 greater than the width of theremaxillary ramuganterodorsal procegsat its base

24. Nasal: contributioto margin of antorbital fosséNew charactey
0 absent
1 present



