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Appendix 2.1

Character Description

Basal Saurischia

Characters are listed in “anatomical” sequence, and reference to the original proponent of each character is provided.

1. Skull: longer (0) or shorter (1) than two-thirds of the femoral length (Gauthier 1986).

2. Skull height at the caudal margin of the naris: more than 0.6 (0) or less than 0.6 (1) of its height at the middle of the orbit.

3. Narial fossa absent or shallow (0), absent or expanded (1) in the rostroventral corner of the naris (Sereno 1999b, modified).

4. Subnarial gap: absent (0), present (1) (Gauthier 1986).

5. Subnarial foramen: absent (0), present (1) (Sereno and Novas 1993, modified).

6. Caudoventral premaxillary process: extends caudally to the external naris (0), restricted to the ventral border of the external naris (1).

7. Maxilla: separated from the external naris by a broad premaxilla-nasal contact (0), approaches or enters the external naris (1) (Gauthier 1986, modified).

8. Rostral margin of the maxilla and its ascending process straight or convex (0), straight or concave, with the base of the ascending process continuous with the rostral margin of the bone or markedly offset from it (1) (Gauffre 1993a, modified).

9. Medial wall of the antorbital fossa: extends through the entire ventral border of the antorbital fenestra (0), does not reach its caudoventral corner (1) (Sereno 1999a, modified).

10. Ventral rim of the antorbital fossa: parallel to tooth row (0), ventrally sloped in its caudal part (Sereno 1986).

11. Nasal does not form (0) or forms (1) part of the dorsal border of the antorbital fossa (Sereno et al. 1994, modified).

12. Nasal does not possess (0) or possesses (1) a caudolateral process that envelops part of the rostral ramus of the lacrimal (Yates 2001, modified).

13. Antorbital fenestra longer (0) or shorter (1) than the orbit (Yates 2001).

14. Ventral ramus of the lacrimal: short and mainly inclined (0), long, forming about three-quarters or more of the maximum preorbital skull height and mainly vertical (1) (Rauhut 2000a, modified).

15. Lacrimal antorbital fossa: extends through more than half of the bone height (0), restricted to the ventral half of the bone (1).

16. Lacrimal does not fold (0) or folds (1) over the caudal/dorsocaudal part of antorbital fenestra (Sereno 1999a, modified).

17. Rostral ramus of the jugal: expands rostrally, forming part of the rostral margin of the orbit (0), does not expand rostrally (1) (Rauhut 2000a, modified).

18. Ventral ramus of the squamosal forms more (0) or less (1) than half of the caudal border of the intratemporal fenestra (Rauhut 2000a, modified).

19. Ventral ramus of the squamosal: wider (0) or narrower (1) than a quarter of its length (Yates 2001).

20. Dorsal ramus of the quadratojugal: longer (0), or the same length, or shorter, than the rostral ramus (1) (Sereno 1986, modified).

21. Ectopterygoid ventral recess: absent (0), present (1) (Gauthier 1986).

22. Posttemporal opening: a fissure between the skull roof and braincase (0), reduced to a foramen or an incisure almost enclosed in the latter (1) (Sereno and Novas 1993).

23. Dentary lacks (0) or bears (1) a marked lateral ridge in its caudal portion that demarcates an emargination forming half of the transverse width of the bone.

24. Dentary symphysis: restricted to the rostral margin of the dentary (0), expanded along the ventral border of the bone (1).

25. Intramandibular joint: absent (0), present (1) (Sereno and Novas 1992).

26. Splenial mylohyoid foramen: absent (0), present (1) (Rauhut 2000a).

27. Craniomandibular joint in relation to tooth rows: at about the same level (0), set well below (1) (Gauthier 1986, modified).

28. Labial and lingual surface of maxillary/dentary tooth crowns: evenly convex (0), bearing marked low eminence (1) (Sereno 1984, modified).

29. Basal constriction in most maxillary/dentary tooth crowns: absent (0), present (1)(Sereno 1984, modified).

30. Maxillary/dentary tooth crowns: caudally curved (0), not caudally curved (1) (Sereno 1986).

31. Lanceolate tooth crowns: absent (0), present together with some nonlanceolate crowns of maxilla and dentary (1), encompass all dental elements of maxilla and dentary (Gauthier 1986, modified).

32. Tooth crowns in the central to caudocentral portions of the dentary/maxillary series in relation to other tooth crowns: of the same width (0), wider (1) (Sereno 1986, modified).

33. Tooth crowns on the rostral quarter of the tooth-bearing areas of the upper and lower jaws in relation to more caudal teeth: about the same height (0), significantly higher (1) (Gauthier 1986, modified).
34. Axial intercentrum in relation to centrum: about the same width or narrower (0), wider (1) (Sereno 1999a).

35. Articular facet for the atlas in the axial intercentrum saddle-shaped, craniocaudally concave, and lateromedially convex (0), concave with upturned lateral border (1) (Gauthier 1986, modified).

36. Neural arch of the cranial cervical vertebrae: smooth caudally (0), having a marked concavity, the caudal chonos, between the postzygapophyses and the caudodorsal corner of the centrum (1).

37. Centra of the postaxial cranial cervical vertebrae (3–5) in relation to those of axis: subequal (0), longer (1).

38. Epipophyses in the caudal cervical vertebrae (6–9): absent (0), present (1) (Gauthier 1986, modified).

39. Centra of caudal cervical vertebrae (6–8) in relation to those of cranial dorsal vertebrae: subequal (0), longer (1)  (Gauthier 1986, modified).

40. Parapophyses do not (0) or do (1) contact the centrum in vertebrae caudal to the twelfth presacral element.

41. Midcervical ribs: short and directed caudoventrally (0), long and subparallel to the neck (1) (Sereno 1999a).

42. Marked lamination and chonoe around the transverse processes in dorsal vertebrae: present (0) absent (1).

43. Hyposphene-hypantrum articulation in the dorsal vertebrae: absent (0), present (1) (Gauthier 1986).

44. Centra and neural spines of caudal dorsal vertebrae: elongated (0), axially shortened (1) (Novas 1992a, modified).

45. Spine tables in the caudal dorsal and cranial sacral vertebrae: absent (0), present (1).

46. Ribs of the two sacrals in relation to the iliac pre- and postacetabular processes: cover the entire medial surface (0), are shorter.

47. Sacral ribs of the first sacral in relation to half the depth of the ilium: about the same depth (0), deeper (1) (Novas 1992a, modified).

48. Dorsal vertebrae: all free (0), some incorporated into the sacrum, with their ribs/transverse processes articulating into the pelvis (1) (Sereno et al. 1993).

49. Caudal vertebrae: all free (0), some incorporated into the sacrum, with their ribs/transverse processes articulating into the pelvis (1) (Galton 1976b, modified).

50. Transverse processes of the sacral vertebrae: as broad as the ribs of the respective vertebrae (0), expanded, roofing the space between adjacent ribs (1).

51. Neural spines of the proximal caudal vertebrae (1-3): dorsodistally directed (0), dorsally directed (1) (Novas 1992a).

52. Prezygapophyses of the distal caudal vertebrae overlap about a quarter (0) or more than a quarter (1) of the adjacent centrum (Gauthier 1986).
53. Scapular blade: well expanded dorsally (0), less expanded, with minimal craniocaudal breadth equal to or greater than half that of its dorsal margin (1) (Gauthier 1986, modified).

54. Humerus longer (0) or subequal or shorter (1) than 0.6 of the length of the femur (Novas 1993, modified).

55. Humeral distal width accounts for less than, about (0), or more than (1) 0.3 of the total length of the bone. 

56. Radius longer (0) or shorter (1) than 0.8 of the length of the humerus.

57. Manual length (measured as the average length of digits I–III) accounts for less than 0.3 (0), more than 0.3 but less than 0.4 (1), or more than 0.4 (2) of the total length of humerus plus the radius (Gauthier 1986, modified).

58. Size of the medialmost distal carpal in relation to size of other distal carpals: subequal (0), twice the size (1) (Gauthier 1986).

59. Distal carpal 5: present (0), absent (1) (Sereno 1999a).

60. Extensor pits in metacarpals I–III: absent or shallow and symmetrical (0), absent or deep and asymmetrical (1) (Sereno et al. 1993, modified).

61. Width of metacarpal I at the middle of the shaft accounts for less (0) or more (1) than 0.35 of the total length of the bone (Bakker and Galton 1974, modified).

62. Digit I with metacarpal longer (0) or subequal or shorter (1) than the ungual (Sereno 1999a).

63. Distal condyles of metacarpal I: approximately aligned (0), lateral condyle more distally expanded (1) (Bakker and Galton 1974, modified).

64. First phalanx of manual digit I is not (0) or is (1) the longest nonungual phalanx of the manus (Gauthier 1986, modified).

65. Twisted first phalanx in digit I: absent (0), present (1) (Benton et al. 2000b).

66. Metacarpal II in relation to metacarpal III: shorter (0), subequal or longer (1) (Gauthier 1986, modified).

67. Manual digit II with second phalanx shorter (0) or longer (1) than first phalanx, indicating the elongation of the penultimate phalanges in the manus (Gauthier 1986, modified).

68. Unguals of manual digits II and III: slightly curved (0), strongly curved (1) (Gauthier 1986).

69. Shaft of metacarpal IV in relation to that of metacarpals I–III: about the same width (0), significantly narrower (1)  (Sereno et al. 1993, modified).

70. Manual digit IV with two or more (0) or fewer than two (1) phalanges (Bakker and Galton 1974, modified).

71. Proximal portions of metacarpals IV and V set lateral to (0) or at the palmar surfaces of (1) metacarpals III and IV, respectively (Gauthier 1986).

72. Manual digit V possesses (0) or lacks (1) phalanges (Bakker and Galton 1974, modified).

73. Preacetabular process: short (0), elongated, extending cranially to the pubic peduncle (1) (Galton 1976b, modified).

74. Ventral margin of the iliac acetabulum: straight (0), concave, defining a partially or fully open acetabulum (1) (Bakker and Galton 1974, modified).

75. Pubic peduncle of the ilium longer than (0) or subequal to (1) half the space between the preacetabular and postacetabular embayments of the bone (Galton 1976b, modified).

76. Postacetabular process of the ilium shorter than (0), less than 40% as long as (1), or longer than (2) the space between the preacetabular and postacetabular embayments of the bone (Forster 1999, modified).

77. Ventral margin of the postacetabular process: mainly vertical (0), slopes dorsomedially in its caudal portion, forming a fossa where M. caudofemoralis brevis originates (1) (Gauthier and Padian 1985, modified).

78. Supraacetabular crest: absent or weakly developed (0), absent or well developed, accounting for more than 0.3 of the iliac acetabulum depth (1) (Gauthier and Padian 1985).

79. Lateral ridge on the postacetabular process of the ilium: diminishes cranially (0), merges to the supraacetabular crest (1).

80. Ischial peduncle of the ilium: mainly vertical (0), well expanded caudally to the cranial margin of the postacetabular embayment (1).

81. Acetabular area of the ilium shallower (0) or deeper (1) than 0.7 of the space between the preacetabular and postacetabular embayments of the bone.

82. Pelvis: propubic (0), opisthopubic (1) (Seeley 1887a).

83. Lateral margin of the pubis: level with its medial part (0), caudally folded at its distal portion, with the pubic pair showing a U-shaped transverse section (1).

84. Distal part of pubis: possesses a lateromedially expanded distal outline (0), lateromedially compressed and deeper than broad (1) (Galton 1976b, modified).

85. Ischial medioventral lamina: extends for more than half of the bone length (0), is restricted to its proximal third (1) (Novas 1992a, modified).

86. Distal end of the ischium: the same width as the rest of the shaft (0), dorsoventrally expanded (1) (Smith and Galton 1990, modified).

87. Distal outline of the ischium: roughly semicircular (0), subtriangular (1) (Sereno 1999a).

88. Femur longer than (0), subequal to (1), or shorter (2) than the tibia (Galton 1976b).

89. Insertion of M. iliofemoralis cranialis forms only a scar (0) or a cranial trochanter (1) in the proximolateral femur (Bakker and Galton 1974, modified).

90. Proximal portion of the insertion of M. iliofemoralis cranialis in the femur merges smoothly into the shaft (0) or forms a steeper margin (1), which is separated from the shaft by a marked cleft (2).

91. Trochanteric shelf in the lateral surface of the proximal femur: absent (0), present (1) (Rowe and Gauthier 1990).

92. Fourth trochanter: symmetrical with the distal and proximal margins forming similar low angles to the shaft (0), asymmetrical with the distal margin forming a steeper angle to the shaft (1).

93. Lateral condyle of the tibia: set on the center of the lateroproximal corner of the bone (0), level with the medial condyle at its caudal border (1).

94. Distal tibia: subquadrangular (0), transversely elongated (1) (Gauthier and Padian 1985).

95. Craniomedial corner of the distal tibia forms a rounded low or right angle (0) or an acute angle (1).

96. Groove in the distal tibia for the astragalar ascending process wider (0) or narrower (1) than the tibial descending process.

97. Medial margin of the distal tibia subequal to (0) or broader than (1) the lateral.

98. Caudomedial notch in the distal tibia (with respective bump in the proximal astragalus): absent (0), present (1).

99. Caudolateral flange of the distal tibia: short and does not project (0), projects slightly caudal to the fibula or covers fibula caudally (1) (Novas 1989, modified).

100. Fibula wider than (0) or subequal to or narrower than (1) half the width of the tibia at the middle of their shafts (Gauthier 1986, modified).

101. Proximal surface of the astragalus lacks (0) or possesses (1) a marked elliptical sloth for the descending process of the tibia caudal to its ascending process.

102. Ascending process of the astragalus lacks (0) or possesses (1) a platform on its cranial surface.

103. Calcaneum: proximodistally compressed with marked calcaneal tuber and medial projections (0), transversely compressed with reduced calcaneal tuber and medial projections (1) (Novas 1989, modified).

104. Caudomedial prong of the lateral distal tarsal: blunt (0), pointed (1) (Novas 1993, modified).

105. Proximal metatarsal IV lacks (0) or possesses (1) an elongated lateral expansion that overlaps the cranial surface of metatarsal V (Sereno 1999a, modified).

106. Distal articular surface of metatarsal IV: broader than deep or as broad as deep (0), deeper than broad (1) (Sereno 1999a).

107. Pedal digit V lacks (0) or possesses (1) phalanges (Galton 1976b, modified).
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