Supplementary material
Appendix 1

Mean peak stress values and standard deviation induced by altering material properties after Table 3, units = MPa.

Analysis
Load
        σ1


      σ3


 Von Mises



case

Oreinirostral

Normal
1
5.54
±0.13

4.64
±0.02

5.54
±0.24

Normal
2
8.72
±0.10

9.56
±0.04

10.12
±0.18

Normal
3
4.74
±0.06

4.65
±0.04

4.61
±0.15

Normal
4
11.84
±0.06

9.58
±0.05

11.25
±0.32

Normal
5
4.68
±0.03

4.17
±0.04

4.33
±0.12

Normal
6
11.35
±0.05

8.32
±0.07

10.45
±0.29

Normal
7
4.10
±0.03

3.79
±0.03

3.73
±0.14

Normal
8
9.12
±0.06

7.56
±0.07

7.92
±0.21

Normal
9
2.48
±0.02

3.41
±0.02

3.55
±0.18

Normal
10
5.13
±0.04

6.82
±0.04

7.11
±0.35

Palate

1
5.11
±0.04

4.71
±0.03

4.48
±0.06

Palate

2
5.19
±0.03

9.36
±0.06

9.15
±0.17

Palate

3
3.85
±0.04

4.74
±0.04

4.59
±0.12

Palate

4
4.30
±0.02

9.56
±0.07

9.15
±0.22

Palate

5
2.89
±0.03

4.91
±0.11

4.54
±0.14

Palate

6
3.65
±0.02

10.16
±0.22

9.24
±0.29

Palate

7
2.16
±0.03

4.09
±0.06

3.95
±0.12

Palate

8
3.36
±0.04

8.27
±0.11

7.94
±0.24

Palate

9
1.59
±0.03

3.97
±0.07

4.04
±0.14

Palate

10
2.98
±0.04

7.97
±0.14

8.06
±0.29

Fenestra
1
10.17
±0.03

8.74
±0.05

10.28
±0.01

Fenestra
2
13.79
±0.08

9.99
±0.08

14.11
±0.05

Fenestra
3
10.81
±0.08

8.42
±0.04

10.53
±0.00

Fenestra
4
23.80
±0.07

19.45
±0.20

22.48
±0.06

Fenestra
5
11.27
±0.01

10.24
±0.12

11.42
±0.01

Fenestra
6
23.24
±0.05

22.66
±0.08

23.57
±0.08

Fenestra
7
6.98
±0.18

7.21
±0.04

7.45
±0.04

Fenestra
8
14.74
±0.33

15.28
±0.03

15.63
±0.09

Fenestra
9
2.63
±0.06

4.14
±0.12

4.35
±0.11

Fenestra
10
5.34
±0.12

8.29
±0.25

8.71
±0.21

Pal + Fen
1
7.07
±0.03

7.74
±0.05

7.71
±0.05

Pal + Fen
2
7.71
±0.07

9.39
±0.06

9.18
±0.16

Pal + Fen
3
8.54
±0.04

7.10
±0.02

8.01
±0.09

Pal + Fen
4
11.41
±0.04

9.54
±0.06

10.59
±0.23

Pal + Fen
5
6.97
±0.03

7.88
±0.03

7.60
±0.09

Pal + Fen
6
10.68
±0.24

14.06
±0.04

12.55
±0.17

Pal + Fen
7
4.52
±0.01

6.37
±0.02

5.83
±0.06

Pal + Fen
8
6.88
±0.01

12.93
±0.05

11.73
±0.10

Pal + Fen
9
2.21
±0.05

5.32
±0.07

5.24
±0.04

Pal + Fen
10
4.28
±0.09

10.66
±0.14

10.45
±0.08

Platyrostral

Normal
1
28.10
±0.58

16.51
±0.56

26.54
±0.76

Normal
2
32.60
±0.56

24.71
±0.53

31.90
±0.78

Normal
3
13.37
±7.36

8.65
±4.84

18.74
±0.78

Normal
4
41.35
±0.09

22.80
±0.23

41.87
±1.62

Normal
5
13.79
±0.12

7.28
±0.28

14.06
±0.40

Normal
6
35.72
±0.10

17.35
±0.04

35.16
±1.33

Normal
7
12.10
±0.03

5.34
±0.02

11.05
±0.40

Normal
8
28.67
±0.09

12.04
±0.28

26.12
±1.04

Normal
9
7.39
±0.02

4.69
±0.06

5.81
±0.28

Normal
10
15.56
±0.05

9.42
±0.07

12.07
±0.74










±


Palate

1
25.64
±0.14

13.05
±0.50

21.70
±0.54

Palate

2
25.87
±0.11

13.06
±0.51

21.97
±0.54

Palate

3
18.27
±0.09

9.59
±0.37

15.36
±0.39

Palate

4
19.83
±0.05

10.57
±0.20

16.85
±0.38

Palate

5
12.56
±0.05

6.79
±0.27

10.43
±0.28

Palate

6
15.13
±0.08

11.20
±0.09

12.87
±0.16

Palate

7
13.00
±0.05

9.34
±0.02

10.82
±0.31

Palate

8
11.27
±0.07

9.29
±0.02

10.08
±0.23

Palate

9
4.21
±0.03

4.98
±0.02

5.54
±0.16

Palate

10
7.95
±0.04

10.02
±0.03

10.99
±0.32

Fenestra
1
41.56
±0.03

64.38
±0.07

64.09
±0.04

Fenestra
2
45.39
±0.13

66.12
±0.06

66.15
±0.02

Fenestra
3
30.20
±0.01

40.69
±0.07

40.56
±0.05

Fenestra
4
59.15
±0.11

57.94
±0.54

61.92
±0.85

Fenestra
5
20.51
±0.03

22.20
±0.04

22.19
±0.02

Fenestra
6
50.78
±0.10

44.96
±0.34

53.02
±0.69

Fenestra
7
15.76
±0.08

11.48
±0.10

16.62
±0.19

Fenestra
8
38.44
±0.06

23.28
±0.36

39.87
±0.48

Fenestra
9
6.88
±0.06

4.98
±0.11

6.67
±0.10

Fenestra
10
14.43
±0.14

10.53
±0.32

14.05
±0.20

Pal + Fen
1
31.56
±0.02

52.48
±0.08

52.22
±0.06

Pal + Fen
2
32.85
±0.04

52.99
±0.10

53.00
±0.07

Pal + Fen
3
22.90
±0.05

33.81
±0.08

33.69
±0.06

Pal + Fen
4
27.90
±0.16

37.36
±0.04

37.00
±0.03

Pal + Fen
5
16.15
±0.08

18.89
±0.07

18.88
±0.06

Pal + Fen
6
21.98
±0.16

29.64
±0.06

30.15
±0.03

Pal + Fen
7
9.44
±0.07

10.18
±0.01

10.53
±0.03

Pal + Fen
8
15.43
±0.12

17.97
±0.04

18.63
±0.11

Pal + Fen
9
4.16
±0.03

3.89
±0.05

5.01
±0.14

Pal + Fen
10
8.17
±0.05

7.92
±0.11

10.05
±0.28

Appendix 2

Full table of p-values (one-way paired Welch’s test), testing whether oreinirostral peak Von Mises stresses are significantly lower than peak platyrostral Von Mises stresses. 

	Von Mises  max
	
	
	
	             OREINIROSTRAL
	

	
	
	
	Normal
	Palate
	Fenestra
	Palate plus fenestra

	
	Normal
	Bilateral
	0.018
	0.018
	0.073
	0.038

	
	
	Unilateral
	0.008
	0.007
	0.035
	0.010

	PLATYROSTRAL
	Palate
	Bilateral
	0.018
	0.018
	0.119
	0.048

	
	
	Unilateral
	0.038
	0.028
	0.262
	0.087

	
	Fenestra
	Bilateral
	0.032
	0.032
	0.052
	0.042

	
	
	Unilateral
	0.008
	0.008
	0.015
	0.009

	
	Palate plus
	Bilateral
	0.041
	0.041
	0.074
	0.057

	
	fenestra
	Unilateral
	0.026
	0.024
	0.082
	0.032


Appendix 3
Four movies (online) available for download at https://www.bris.ac.uk/fluff/u/glejr/jzF49tCkAFwDVA2FlSWZ7gwM/
1. O_BEND_VM.avi

Von Mises stress during a bilateral (bending) bite at midpoint along the tooth row in an oreinirostral snout.

2. O_TORS_VM.avi

Von Mises stress during a unilateral (torsional) bite at midpoint along the tooth row in an oreinirostral snout.

3. P_BEND_VM.avi

Von Mises stress during a bilateral (bending) bite at midpoint along the tooth row in a platyrostral snout.

4. P_TORS_VM.avi

Von Mises stress during a unilateral (torsional) bite at midpoint along the tooth row in a platyrostral snout.

