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SUPPLEMENTARY MATERIAL 

 

 



Table S1. Qualitative measures of morphological characters. 

Characters / 

Species 

Lot (number of individuals, if more than one) - Stage 
8714 

– 35 

8590 

– 35 

8714(2)- 

35 

8648 

– 33 

8635 

– 35 

8722 

– 31 

8724 

– 31 

8679 

– 32 

8679 

– 31 

8635 

- 36 

8720 

- 37 

8720 

- 35 

8720 

- 36 

8549 

– 31 

8611 

– 36 

8611 

- 36 

8728  

- 34 

8628 

- 36 

8628 

- 33 

8713 

- 36 

1. body shape 

(dorsal view) 
                    

1.1 elongate oval                x     

1.1 oval / elliptical x      x   x     x      

1.1 ovoid  x x x x x  x x  x x x x   x x x x 
2. body shape (side 

view) 
                    

2.1 globular x x   x x  x x x x  x x   x x x x 
2.2 globular / 

depressed 
  x x   x     x   x x     

3. muzzle shape 

(dorsal view) 
                    

3.1 rounded   x  x     x     x      

3.2 pointed (acute)                     

3.3 elongated x x  x  x x x x  x x x x  x x x x x 
4. muzzle shape 

(side view) 
                    

4.1 rounded x x x  x x x x x x x x x x x x x x x x 

4.2 truncated    x                 
5. size of the 

nostrils 
                    

5.1 big ones      x               

5.2 small x x x x x  x x x x x x x x x x x x x x 

6. nostril shape                     

6.1 oval   x                  

6.2 reniform  x  x x x x  x x x x x x x x x x x x 
6.3 variable (oval 

or reniform) 
x       x             

7. position of the 

nostrils 
                    



(longitudinal axis) 

7.1 close to snout's 

butt 
        x            

7.2 close to the 

eyes 
x x x        x x         

7.3 intermediary    x x x x x  x   x x x x x x x x 
8. position of 

nostrils (vertical 

axis) 
                    

8.1 dorsolateral x x x x x x x x x x x x x x x x x x x x 
9. size of the 

apophysis 
                    

9.1 too small x  x    x x x   x x  x  x x   

9.2 little  x  x  x    x    x  x     

9.3 great     x      x        x x 
10. opening 

direction of the 

nostrils 
                    

10.1 anterolateral     x x               

10.2 dorsal                     

10.3 dorsolateral x x x x   x x x x  x x x x x x x  x 

10.4 side           x        x  
11. Borders of the 

nostrils 
                    

11.1 Wide and 

complete 
     x x              

11.2 Fine and 

complete 
x x x x x   x x x x x x x x x x x x x 

12. Eye size                     

12.1 big x x x x x x x x x x x x x x x x x x x x 

13. position of eyes                     

13.1 dorsal x x x x x x x x x x x x x x x x x x x x 

14. eye orientation                     

14.1 dorsolaterally x x x x x x x x x x x x x x x x x x x x 

15. Position of the                     



spiracle (vertical 

axis) 

15.1 lateral 

(sinister) 
x x x x x x x x x x x x x x x x x x x x 

16. length of 

spiracle 
                    

16.1 short          x x x    x x    

16.2 long x x x x x x x x x    x x x   x x x 
17. position of the 

spiracle 

(longitudinal axis) 
                    

17.1 in the middle 

third of the body 
x x x x x x x x x x x x x x x x x x x x 

18. Inclination of 

the spiracle 
                    

18.1 

posterodorsally 

(inclined) 
x x x x x x x x x x x x x x x x x x x x 

19.termination of 

the spiracle (inner 

or centripetal wall) 
                    

19.1 free and short x x x    x x  x x x x    x    

19.2 free and long                     
19.3 adhered to the 

body 
   x x x   x     x x x  x x x 

20. width of the 

spiracle 
                    

20.1 long  x x x  x x x x x x x x x x x x x x x 

20.2 narrow x    x                
21. Width of 

aperture of the 

spiracle 
                    

21.1 large (> 0.5 

max. wid.) 
x  x x x x x x x x x x  x x x x x x x 

21.2 narrow (<0.5 

max. wid.) 
 x           x        



22. Spiracle form                     

22.1 cylindrical x x x x x x x x x x x x x x x x x x x x 
23. Direction 

opening spiracle 
                    

23.1 posterodorsal x x x x x x x x x x x x x x x x x x x x 

24. anal tube size                     

24.1 short                  x   

24.2 long x x x x x x x x x x x x x x x x x  x x 
25. position of the 

anal tube 
                    

25.1 right-handed x x  x    x x     x       

25.2 median   x  x x x   x x x x  x x x x x x 
26. orientation of 

the opening of the 

anal tube 
                    

26.1 medium (in 

line with the 

ventral fin plane) 
x x x  x x    x   x        

26.2 dextrally 

(right of the ventral 

fin plane) 
   x   x x x  x x  x x x x x x x 

27. Anal tube 

shape 
                    

27.1 connected to 

ventral fin 
x x x x x x x x x x x x x x x x x x x x 

28. width of the 

musculature caudal 

(dorsal view) 
                    

28.1 long   x x    x x x x    x x     

28.2 intermediate x x   x x x     x x x   x x x x 
29. Sharpening the 

caudal muscles 
                    

29.1 gradual x x x x x x x x x x x x x x x x x x x x 
30. dorsal fin 

height 
                    

30.1 high  x                   



30.2 low    x x x   x   x x x x x x x x  

30.3 Intermediate x  x    x x  x x         x 
31. ninth ventral 

height 
                    

31.1 low (< Musc 

height. Start tail) 
x x x x x x x x x x x x x x x x x x x x 

32. starting 

position of the 

dorsal fin 
                    

32.1 at the body-

tail junction 
x  x  x  x x x x x x x x x x x x x x 

32.2 in the tail  x  x  x               
33. angle of 

emergency of 

dorsal fin 
                    

33.1 soft (0-35°) x x x  x  x x x x x x x x x  x x x x 
33.2 medium (36-

69º) 
   x  x          x     

34. dorsal fin 

contour 
                    

34.1 parallel x x x x x x x x x x x x x x x x x x x x 
35. ventral fin 

contour 
                    

35.1 parallel x x x x x x x x x x x x x x x x x x x x 
36. presence / 

absence of 

flagellum on the 

tail 

                    

36.1 without x x x x x x x x x x x x x x x x x x x x 
37. end shape tail 

or scourge 
                    

37.1 rounded long x x x x x x x x x x x x x x x x x x x x 

38. oral disc                     

38.1 present x x x x x x x x x x x x x x x x x x x x 
39. position of the 

oral disc / mouth 
                    



opening 

39.1 anteroventral x  x x x x x x x  x x  x x x x x x x 

39.2 ventral  x        x   x        
40. Oral disc size / 

mouth opening 
                    

40.1 small  x     x    x  x    x    

40.2 great x  x x x x  x x x  x  x x x  x x x 

40.3 absent                     
41. oral disc 

emargination 
                    

41.1 laterally x x x x x x x x x x x x x x x x x x x x 
42. rows of 

papillae 
                    

42.1 double  x   x       x         

42.2 triple x  x x  x x   x   x  x x x x   

42.3 quadruple        x x  x   x     x x 
43. distribution of 

papillae 
                    

43.1 dorsal gap 

only 
x x x x x x x x x x x x x x x x x x x x 

44. papilla shape                     

44.1 elongated   x    x x x x  x x x x x x  x  

44.2 triangular x x  x x x     x       x  x 
45. location of the 

papillae oral discs 
                    

45.1 absent  x            x       

45.2 side only   x x      x           

45.3 laterally     x  x        x      
45.4 lateroventral 

and laterodorsal 
x     x  x x   x x    x x x x 

45.5 laterodorsally           x     x     
46. papillae size 

submarines (in 

relation to the 

marginal ones) 

                    



46.1 short (less 

than) 
  x   x   x      x x x x   

46.2 equal x   x x  x   x x x x      x x 

46.3 greatest        x             

46.4. not applicable  x            x       
47. distribution of 

papillae oral discs 
                    

47.1 aggregates x    x    x      x     x 

47.2 scattered   x x   x x  x x x x   x  x   

47.3 forming rows      x           x  x  

47.4. not applicable  x            x       
48. dental formula 

(TRF) 
                    

48.1 2 (2) / 3 (1,3)            x         

48.2 2 (2) / 3 (1) x x x  x x x  x x x   x x x x x x x 

48.3 2 (1,2) / 3 (1)    x                 
48.4 2 (2) / 3 

(1,2,3) 
       x             

48.5 2 (2) / 4 (1,3)             x        
49. length of rows 

of posterior labial 

teeth I 
                    

49.1 P-2 = P-1 x x x  x  x x x x x x  x x  x x  x 

49.2 P-2 <P-1    x  x       x      x  

49.3 P-2> P-1                x     
50. length of rows 

of posterior labial 

teeth II 

                    

50.1 P-3 little < 

than P-2 
x x x   x  x  x x x    x x x x x 

50.2 P3 = P3, P6 

fragmented 
                    

50.3 P3 = P2    x x  x  x     x x      

50.4 P3> P2             x        

51. coating format                     



upper jaw 

51.1 wide arch  x      x   x          

51.2 form of M    x                 

51.3 ventral recess x  x  x x x  x x  x x x x x x x x x 
52. coating width 

upper jaw 
                    

52.1 narrow to 

medium 
 x                   

52.2 long x  x x x x x x x x x x x x x x x x x x 
53. coating format 

lower jaw 
                    

53.1 “U” form        x   x   x       

53.2 “V” form x x x x x x x  x x  x x  x x x x x x 
54. coating width 

lower jaw 
                    

54.1 narrow x x x x x x x x x x x x x x x x x  x x 

54.2 long                  x   
55. width upper 

and lower jaws 
                    

55.1 upper > lower x x   x x x x x  x x x  x x x  x x 

55.2 upper = lower   x x      x    x    x   
56. shape of the 

mandibular 

serrations 
                    

56.1 long narrow 

base 
 x                   

56.2 short with 

wide base 
x  x x x x x x x x x x x x x x x x x x 

57. Sideline                     

57.1 evident       x              

57.2 not evident x x x x x x  x x x x x x x x x x x x x 
 

 

 



Table S2. Setting of 17 marks for lateral view and 14 for dorsal view used in geometric 

morphometry analyses. Semilandmarks are indicated with SL. 

 

Marks - side view Description 

1 Most anterior point of the body 

2 Nostril opening 

3 Point in the maximum anterior curvature of the eye 

4 Point at the maximum posterior curvature of the eye 

5 Point in the maximum dorsal curvature of the body 

6 Dorsal fin insertion point in the body 

7 Point at the top joint of the tail-body musculature 

8 Most anterior point on the axis of the tail myomers 

9 Point at the bottom joint of the tail-body musculature 

10 Opening the butt tube 

11 Point in the maximum ventral curvature of the body 

12 Later point of the joint oral-body disc  

13 Anterior point of the joint oral-muzzle disc 

14 Point at the maximum curvature of the dorsal fin 

15 Point on the upper margin of the tail musculature at the angle of point 

14 (SL) 

16 Point at the maximum curvature of the ventral fin 

17 Point on the lower margin of the tail musculature at the angle of point 

16 (SL) 

Marks - dorsal View  

1 Most anterior point of the body 

2 Nostril opening 

3 Point on the margin of the body at the angle of point 2 

4 Point at the maximum bottom curvature of the eye 



5 Point at the maximum upper curvature of the eye 

6 Point on the body margin at angle to point 5 

7 Point at right angle the opening of the blowhole 

8 Point on lateral junction in the tail-body musculature 

9 Dorsal fin start 

10 Central point between Milestones 3 and 6 (SL) 

11 Central point between Mark 6 and 7 (SL) 

12 Point marking the first third between Mark 7 and 8 (SL) 

13 Point marking the second third between Mark 7 and 8 (SL) 

14 Central point between Milestones 1 and 3 (SL) 

 


