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Appendix 17.1
Character Description
Ankylosauria

1. Maximum cranial dimension: cranium length greater than cranial width (0); cranial width equal to or greater than cranial length (1). 
2. Cranial roof in lateral profile rostral to orbits: flat (0); domelike (1). 
3. Cranial roof in lateral profile caudal to orbits: flat (0); domelike (1). 
4. Infratemporal fenestra in lateral view: open (0); closed (1). 
5. Supraorbital boss: absent (0); present, rounded protuberance, laterally oriented (1); present, longitudinal ridge, dorsolaterally oriented (2). 
6. Squamosal boss: absent (0); present, rounded protuberance (1); present, pyramidal protuberance (2). 
7. Quadratojugal projection: absent (0); present, rounded protuberance (1); present, deltaic protuberance (2). 
8. Cranial ornamentation in a transverse plane across the rostral region: absent (0); present, amorphous/ill-defined (1); present, distinct pattern of sculpturing consists of three or more flat polygons (2); present, distinct pattern of sculpturing consists of three or more bulbous polygons (3); present, distinct pattern of sculpturing consists of one or two flat polygons (4). 
9. Shallow furrows demarcate a single area of cranial ornamentation between the external nares: absent (0); present (1). 
10. Skull table morphology: width between squamosals greater than or equal to width between supraorbitals (0); width between squamosals less than width between supraorbitals (1). 
11. Raised nuchal sculpturing: absent (0); present (1). 
12. Nuchal shelf: does not obscure occiput in dorsal view (0); obscures occiput in dorsal view (1). 
13. Maximum premaxillary rostrum dimension: premaxillary palate length equal to or greater than premaxillary palate width (0); premaxillary palate length less than premaxillary palate width (1).
14. Maximum premaxillary rostrum width: less than the distance between the caudalmost maxillary teeth (0); equal to or greater than the distance between the caudalmost maxillary teeth (1). 
15. Premaxillary notch: absent (0); present (1). 
16. Premaxillary tomia: restricted to an extreme rostral position (0); extend caudally, continuous with maxillary tooth row (1); extends caudally, lateral to maxillary tooth row (2). 
17. Premaxillary teeth: present (0); absent (1). 
18. Maxillary tooth rows: linear rostrally, diverge caudally (0); curved into an hourglass-shape, diverge rostrally and caudally, converge midway along the tooth row (1). 
19. Maxillary and dentary tooth cingulum: absent (0); present (1). 
20. Longitudinal bisection of the rostrum by the internasal cavity septum: incomplete (0); complete (1). 
21. Secondary palate: absent (0); rostrodorsal palatal arch only (1); rostrodorsal and caudoventral palatal arches (2). 
22. Buccal emargination: flat (0); strongly concave (1). 
23. External naris proper: not visible in rostral view (0); visible in rostral view (1). 
24. Intranasal septum segregating nasal aperture from paransal aperture visible: absent (0); present (1).
25. Nasal cavity proper: linear orientation (0); convoluted (1). 
26. Paranasal sinus cavities: absent (0); present (1). 
27. Rostral face of pterygoid body: directed caudally (0); directed vertically or rostrally (1). 
28. Caudal margin of the pterygoid: rostral to (0); or in transverse alignment with (1) the ventral margin of the pterygoid process of the quadrate. 
29. Mandibular ramus of the pterygoid: directed parasagittally (0); rostrolaterally (1). 
30. Basipterygoid process-pterygoid contact: fused (0); unfused (1). 
31. Basisphenoid length: greater than basioccipital length (0); less than basioccipital length (1). 
32. Basal tubera morphology: bulbous (0); rugose crest (1).
33. Paroccipital process directed: caudolaterally (0); laterally (1). 
34. Occipital condyle composition: multiple elements (0); basioccipital only (1). 
35. Occipital condyle morphology in occipital view: reniform (0); ovoid/round (1). 
36. Occipital condyle orientation: directly caudally (0); caudoventrally (1). 
37. Foramen magnum orientation: directly caudally (0); caudoventrally (1). 
38. Quadrate lateral profile: bowed, rostrally convex, caudally concave (0); linear (1). 
39. Quadrate-paroccipital process contact: unfused (0); fused (1). 
40. Quadrate condyle, lateral view: visible (0); obscured by the quadratojugal (1). 
41. Postocular shelf: absent (0); present (1). 
42. Antorbital fenestra: present (0); absent (1).
43. Supratemporal fenestra: present (0); absent (1). 
44. External mandibular fenestra: present (0); absent (1).
45. Ornamentation on angular: absent (0); present (1). 
46. Atlas and axis: separate (0); fused (1). 
47. One or more postaxis cervical centra in profile: cranial and caudal ends parallel and aligned (0); cranial and caudal ends parallel, cranial end dorsal to caudal end (1); cranial and caudal ends parallel, caudal end dorsal to cranial end (2). 
48. Fusion of dorsal ribs to centra: absent (0); present (1).
49. Multiple parasagittal rows of osteoderms on dorsal surface of neck region: absent (0); present, fused together (1); present, fused to quarter/half ring (2). 
50. Multiple parasagittal rows of post cervical osteoderms: absent (0); present (1). 
51. Tail club: absent (0); present (1). 
52. Acrominon: absent (0); present, crest at cranial margin (1); present, bladelike flange perpendicular to long axis (2); present, knoblike process (3). 
53. Ventral border of coracoid in profile: rounded (0); straight (1). 
54. Length of deltopectoral crest relative to humerus: less than 50% (0); approximately equal to or greater than 50% (1). 
55. Distal margin of ilium: oriented vertically (0); forms a horizontal shelf dorsal to the acetabulum (1); partially encircles the acetabulum laterally (2).
56. Acetabulum: open (0); closed (1). 
57. Shaft of ischium: little to no curvature (0); pronounced curvature (1).
58. Pubis contribution to acetabulum: one-quarter or more (0); virtually excluded (1). 
59. Ossified tendons in region of tail: absent (0); present (1).
60. Bilateral sternal element contact: not fused (0); fused (1).
61. Synsacrum of co-ossified dorsal, sacral and caudal vertebrae: absent (0); present (1). 
62. Ornamentation on premaxillae: absent (0); present (1).
63. Maxillary tooth rows inset from lateral edge of maxilla (emarginated): absent (0); present (1).
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