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A rhinesuchid-like temnospondyl from the permo-Triassic of Uruguay
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APPENDIX 1

Data matrix used in the phylogenetic analysis. It was modified from that used in Piñeiro et al., 2007b, to explore the relationships of Uruyiella liminea. Supraspecific groups as Mastodonsauridae and Trematosauridae were replaced by their basalmost representatives Wetlugasaurus and Benthosuchus (according to Damiani, 2001 and Damiani and Yates, 2003 respectively), and Lydekkerinidae by their most representative taxon Lydekkerina huxleyi (Jeannot et al., 2006; Hewison, 2007). Basal rhytidosteids as Pneumatostega potamia from the Early Triassic of South Africa (Cosgriff and Zawiskie, 1979) and Sangaia lavinai  from the Early Triassic of Brazil (Dias da-Silva and Marsicano, 2010) were added to the ingroup as well as the brachyopoids  Bothriceps australis  (Permo-Triassic of Australia, Warren et al., in press) and Keratobrachyops australis (Early Triassic of Australia, Warren and Marsicano, 2000). Dendrerpeton was retained as the  outgroup.  
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Characters used in the analysis:

61 characters were employed to construct the matrix; characters 1 to 58 are those used in the Piñeiro et al. (2007)b phylogeny and characters 59-61 were modified from the Yates and Warren (2000) global temnospondyl phylogeny. Characters 15, 24, 29, 45, 52, 53, 55, and 59 were treated as ordered as according to Yates and Warren (2000), these characters form a clear transformation series.

1. Ornamentation of the dorsal skull roof: consisting of ridges enclosing depressions, which become elongated in areas of skull elongation (0); consisting of uniform small pits enclosed by a network of ridges, adorned in places with small pustules at the junction of the ridges (1); consisting of regularly spaced pustules (2). 

2. Sensory sulci: absent from the skull roof of adults (0); present (1).

3. Posterior dorsal margin of the premaxilla: with a triangular posterior process medial to the naris (0); forming a simple suture with the nasal (1).

4. Maxilla-nasal contact: absent (0); maxilla and nasal form a suture (1).

5. Maxilla and quadratojugal: form a suture (0); maxilla making point contact, at most, with the quadratojugal (1).

6. Lacrimals: present (0); absent (1).

7. Anterior dorsal process of the palatine: absent from the dorsal surface of the skull roof (0); dorsal process present and exposed on the dorsal skull roof (1).

8. Orbits: located close to the skull midline (0); close to the skull margin (1). 

9. Pre- and postfrontal contact: present and forming a suture (0); pre- and postfrontal fail to contact, so that the frontal contributes to the orbital margin (1).  

10. Prefrontal-jugal contact: absent (0); prefrontal and jugal form a suture (1).

11. Postorbital: anterolaterally unexpanded (0); anterolaterally expanded (‘hooked’ sensu Damiani 2001) (1).

12. Anterior end of the jugal: extends well anterior to the anterior margin of orbit (0); extends no farther than the anterior margin of orbit (1).

13. Tabular horns: present and terminate anterior to or at level to the posterolateral corner of the skull roof (0); present and extend posteriorly to the posterolateral corner of the skull roof (1).

14. Tabular horns: present as well developed and posteriorly projected structures (0); tabular horns reduced to a broadly based triangle or absent (1).

15. Otic notch: deep (0); shallow (1); absent (2).

16. Squamosal margin of the otic notch: straight or concave (0); convex (1).

17. Squamosal: separated from the tabular by the supratemporal (0); a squamosal-tabular suture present dorsally on the skull roof (1).

18. Postparietal: transverse width of paired bones less than four times their anteroposterior length (0); greater than four times their anteroposterior length (1). 

19. Quadratojugal: in occipital view, forms a simple corner with the quadrate (0); a sulcus is present on the ventral surface of the quadratojugal, lateral to the quadrate condyles, so that the quadratojugal forms an overhang (1).

20. Tabular and exoccipital: not in contact (0); in contact on the paroccipital process (1).

21. Quadrate condyles location: positioned well behind the occipital condyles (0); positioned at level or in front of the occipital condyles (1).

22. Parasphenoid denticles: present as a round patch at the base of the cultriform process (0); present as a transverse ‘belt’ that extends between the pterygoid-parasphenoid articulations (1); absent (2).

23. Paraquadrate foramen of quadratojugal: absent (0); present (1).

24. Occipital condyles: single, with the basioccipital forming the largest contribution to the articulating surface (0); bilobed, with reduced basioccipital contribution to the articular surface (1); double and formed by exoccipitals only (2).

25. Anterior palatal fossa: absent (0); present (1).

26. Anterior palatal fossa: single (0); paired, divided by a median ridge (1).

27. Maxilla and vomer: not in contact or in point contact (0); forming a suture (1).

28. Vomer-palatine contact external to the choana: absent (0); present so the maxilla is excluded from the border of the choana (1).

29. Vomerine tooth row between the vomerine fangs: absent (0); a straight tooth row runs transversely between the vomerine fangs (1); a V-shaped tooth row runs between the vomerine fangs (2).

30. Vomerine teeth along the medial margin of the choanae: absent (0); present (1).  

31. Posteromedial corner of the palatine: simple, not extending posterior to the most anterior ectopterygoid tooth (0); with a posteromedial process reaching or extending posterior to the most anterior ectopterygoid tooth (1).

32. Ectopterygoid tusks: present (0); absent (1).

33. Ectopterygoid: contributes to the anterior margin of the subtemporal fossa (0); separated from the subtemporal fenestra by the alar process of the jugal (1). 

34. Palatine ramus of the pterygoid: extends anteriorly to the anteriormost ectopterygoid tooth (0); ramus retracted posterior to the first ectopterygoid tooth (1).

35. Palatine ramus of the pterygoid: extends anteriorly to contact the vomers, excluding the palatines from the margin of the interpterygoid vacuities (0); ramus retracted, so the palatines contribute to the margin of the interpterygoid vacuities (1). 

36. Palatine ramus of the pterygoid: bearing a posterolateral flange (0); flange absent (1).

37. Ascending ramus of the pterygoid: contacts the squamosal (0); does not contact the squamosal, creating a palatoquadrate fissure (1).

38. Ascending ramus of the pterygoid: without a thickened ascending column on its posterior surface (0); ascending column present (1).

39. Lateral margin of the pterygoid bordering the subtemporal vacuity: concave in ventral view (0); lateral margin straight (1). 

40. Oblique ridge of the pterygoid: absent (0); present (1).

41. Palatal ornamentation: absent from ventral surface of the corpus of parasphenoid and pterygoid (0); present on either or both of these bones (1).

42. Vomer denticles: present (0); absent (1).

43. Pterygoid denticles: present (0); absent (1).

44. Palatine and ectopterygoid denticles: present on one or both of these bones (0); absent from both (1). 

45. Posterior end of parasphenoid: ventral surface without sharp rimmed depressions (pockets) (0); with rounded, widely separated depressions with sharp anterior rims (muscular crests) (1); with transversely widened depressions, so that the muscular crests approach each other forming transverse ridges (2).

46. Parasphenoid-pterygoid contact: parasphenoid articulates with a depression in the corpus of the pterygoid, behind a short triangular medial process of the pterygoid (0); an elongated cylindrical medial process of the pterygoid abuts the parasphenoid (1); corpus of the pterygoid forming a broad contact along the lateral margins of the parasphenoid plate (2).

47. Accessory quadrate foramen on quadratojugal: present (0); absent (1).

48. Arcadian groove at the posterior end of the mandible: absent (0); present (1).

49. Prearticular: extends anteriorly at least as far as the level of the mid-point of the middle coronoid (0); extends no farther anteriorly than the level of the suture of the middle and posterior coronoids (1).

50. Chorda tympanic foramen of the mandible: present on the prearticular-articular suture (0); formed entirely by the prearticular (1); absent (2).

51. Post-glenoid area of mandible: slopes ventrally away from the glenoid socket in lateral view, or is flat topped or with a gently upward curvature (0); with a transverse trough behind glenoid socket followed by a dorsally bulging tip (1).

52. Coronoid denticles: a field of small denticles on all three coronoids (0); a field of denticles restricted to the posterior coronoid (1), denticles absent (2).

53. Coronoid teeth: coronoid series without teeth other than denticles (0); posterior coronoid with a row of teeth (1); continuous tooth row on all three coronoids (2).

54. Hamate process of the mandible: absent (0); present (1).

55. Height of neural spines: greater than the length between the pre- and postzygapophyses (0); less than or equal to the length between the pre- and postzygapophyses (1) less than 40 per cent of the length between the pre- and postzygapophyses (2).

56. Clavicular facets on the ventral surface of the interclavicle: separated by an intervening strip of ornament (0); in contact anteriorly (1).

57. Intercondylar fossa on the dorsal surface of the distal femur: large, deep, and sharply defined (0); small, shallow, vaguely defined (1). 

58. Supinator process of the humerus: part of a crest that is confluent with the deltopectoral crest (0); discrete projection of bone (1).
59. Infraorbital sensory sulcus: straight or gently curved (0), infra-orbital sulcus with a step-like flexure between the orbit and the naris (1), flexure ‘Z’ shaped (2). 
60. Orbit location along the skull length: about half way (0), in front of the midlength (1), behind midlength of the skull (2).
61. Posttemporal fenestrae: large (0), reduced to small foramina or entirely closed (1).
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