Supplementary data:

The phylogenetic analysis of Schultze & Märss (2004: mainly scale characters) is here repeated including genera described since 2004 (Arquatichthys, Guiyu, 
 is here repeated including genera described since 2004 (Arquatichthys, Guiyu, Meemannia and Styloichthys). Meemannia and Styloichthys).
Meemannia and Styloichthys).

List of characters (= characters of Schultze & Märss, 2004, characters character 11 added):

 8 and 9 added):

Scale characters:


1. Shape: (0) rhombic, (1) small a. square, (2) round

2. Dorsal margin of rhombic scale: (0) broad overlap, (1) broad based peg, (2) short based peg 
                peg, (2) short based peg 

3. Anterodorsal process: (0) absent, (1) present


4. Free field: (0) covered surface, (1) tubercles, (2) ridges


5. Ganoine; (0) absent, (1) present [overlapping], (2) present                (multilayered)

                (multilayered)


6. Cosmine: (0) absent, (1) present


7. Kind of dentine: (0) mesodentine, (1) semidentine, (2) orthodentine


8. Posterior margin of scales: (0) straight, (1) serrated


9. Anteroventral process: (0) absent, (1) present
Spine characters:


10. Symmetrical (dorsal, anal) fin spines: (0) absent, (1) present

11. Paired fin spine: (0) spiny process, (1) present, (2) absent

Tooth characters:


12. Marginal teeth: (0) absent, (1) present


13. Tooth whorl: (0) absent, (1) present


14. Tooth plates: (0) broad tooth field, (1) narrow tooth field, (2) single tooth row

                   tooth row


15. Acrodin: (0) absent, (1) present


16. “True” enamel on teeth: (0) absent, (1) present

Head bone characters:


17. Stellate tubercles: (0) present, (1) absent


18. Head with: (0) tesserae, (1) plates


19. Lateral line: (0) open, (1) in bone

Matrix: 
	Characters

Taxa
	1
	  2
	  3
	  4
	5
	6
	  7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	 18
	19

	Lophosteus
	0
	0&1
	  0
	  2
	0
	0
	  2
	0
	0
	1
	1
	1
	1
	0
	0
	0
	1
	0&1
	0

	Andreolepis
	0
	  0
	0&1
	0&2
	1
	0
	  2
	0
	0
	?
	0
	1
	0
	0
	?
	?
	?
	0&1
	1

	Terenolepis
	0
	  0
	  1
	  2
	1
	0
	  2
	1
	0
	?
	?
	?
	?
	?
	?
	?
	?
	  ?
	?

	Ligulalepis
	0
	  2
	  1
	  2
	1
	0
	  2
	1
	0
	?
	?
	?
	?
	?
	1
	?
	?
	  1
	1

	Dialipina
	0
	  2
	  1
	  2
	1
	0
	  2
	1
	0
	0
	2
	1
	0
	0
	0
	0
	0
	  1
	1

	Cheirolepis 
	1
	  0
	  0
	  0
	2
	0
	  2
	1
	0
	0
	2
	1
	0
	0
	0
	0
	0
	  1
	1

	Moythomasia
	0
	  2
	  1
	  0
	2
	0
	  2
	1
	0
	0
	2
	1
	0
	0
	1
	0
	0
	  1
	1

	Psarolepis
	0
	  0
	  ?
	  0
	1
	0
	  2
	1
	0
	0
	?
	1
	1
	1
	0
	1
	0
	  1
	1

	Achoania
	?
	  ?
	  ?
	  0
	?
	?
	  ?
	?
	0
	?
	?
	1
	?
	2
	0
	?
	0
	  1
	1

	Onychodus 
	2
	  ?
	  ?
	2&1
	0
	0
	  2
	0
	0
	0
	2
	1
	1
	2
	0
	1
	0
	  1
	1

	Youngolepis
	0
	  1
	  1
	  0
	0
	1
	  2
	0
	1
	?
	?
	1
	0
	1
	0
	1
	0
	  1
	1

	Powichthys
	0
	  1
	  0
	  0
	0
	1
	  2
	0
	1
	?
	?
	1
	0
	2
	0
	1
	0
	  1
	1

	Miguashaia
	2
	  ?
	  ?
	0&2
	0
	0
	  2
	1
	?
	0
	2
	1
	0
	2
	0
	1
	0
	  1
	1

	Speonesydrion
	2
	  ?
	  0
	  0
	0
	1
	  2
	0
	?
	0
	2
	1
	0
	0
	0
	1
	0
	  1
	1

	Uranolophus
	0
	  1
	  0
	  0
	0
	1
	  2
	0
	0
	0
	2
	1
	0
	0
	0
	1
	0
	  1
	1

	Sigaspis
	0
	  0
	  0
	  1
	0
	0
	  1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	  1
	0

	Climatius
	1
	  0
	  0
	  0
	0
	0
	  0
	1
	0
	1
	1
	1
	1
	1
	0
	0
	0
	  0
	0

	Naxilepis
	0
	  0
	  1
	  0
	0
	0
	  2
	1
	0
	?
	?
	?
	?
	?
	?
	?
	?
	  ?
	?

	Orvikuina
	0
	0&2
	  1
	0&2
	1
	0
	  2
	1
	0
	?
	?
	?
	?
	?
	?
	?
	?
	  ?
	1

	Diabolepis
	0
	  ?
	  ?
	  0
	0
	1
	  2
	?
	0
	?
	?
	1
	0
	0
	0
	1
	0
	  1
	1

	Porolepis
	0
	  1
	  0
	  0
	0
	1
	  2
	0
	0
	0
	2
	1
	1
	2
	0
	1
	0
	  1
	1

	Kenichthys
	0
	  1
	  0
	  0
	0
	1
	  2
	0
	1
	?
	?
	1
	0
	0
	0
	1
	0
	  1
	1

	Gavinia
	2
	  ?
	  ?
	2&1
	0
	0
	  2
	0
	?
	0
	2
	1
	0
	2
	0
	1
	0
	  1
	1

	Styloichthys
	0
	  1
	  1
	  1
	0
	1
	  2
	0
	1
	?
	?
	1
	?
	1
	0
	?
	0
	  1
	1

	Arquatichthys
	0
	  1
	  0
	  1
	0
	1
	  2
	0
	1
	?
	?
	1
	0
	1
	0
	1
	?
	  ?
	1

	Meemannia
	?
	  ?
	  ?
	  ?
	1
	0
	  2
	?
	?
	?
	?
	1
	0
	1
	?
	?
	0
	  1
	1

	Guiyu
	0
	  ?                                          
	  1
	  2
	1
	0
	  2
	1
	0
	1
	1
	1
	0
	1
	?
	?
	0
	  1
	1


Tree data:

P A U P  Version 4.0b10 for Macintosh (PPC/Altivec)

Unrooted tree rooted using outgroup method

Character-status summary:

      Of 19 total characters:

        All characters are of type 'unord'

        All characters have equal weight

        3 characters are parsimony-uninformative

        Number of parsimony-informative characters = 16

    Gaps are treated as "missing"

    Multistate taxa interpreted as uncertainty

    Character-state optimization: Accelerated transformation (ACCTRAN)

Tree length = 50

Consistency index (CI) = 0.5200

Homoplasy index (HI) = 0.4800

Retention index (RI) = 0.7273

Apomorphy lists:

            Branch                          Character   Steps     
CI            Change

----------------------------------------------------------------

      node_49 --> Lophosteus       4           
1 
 0.333      
0 ==> 2

                                                   10              1             0.500      0 --> 1

                                                   11             
1            
0.500      0 --> 1

                                                   13             
1            
0.250      0 --> 1

                                                   17             
1            
0.500      0 --> 1

      node_49 --> Climatius          1              
1            
0.667      0 ==> 1

                                                    7              
1            
1.000      2 ==> 0

                                                    8              
1            
0.333      0 ==> 1

                                                   10             
1             0.500      0 --> 1

                                                   11             
1            
0.500      0 --> 1

                                                   13             
1            
0.250      0 --> 1

                                                   14             
1            
0.400      0 ==> 1

                                                   18             
1            
1.000      1 --> 0

      node_48 --> node_47           11             
1            
0.500      0 --> 2

                                                   19             
1            
1.000      0 ==> 1

      node_47 --> node_36            5              
1            
0.667      0 ==> 1

      node_36 --> Andreolepis     11             
1            
0.500      2 --> 0

      node_36 --> node_35            8              
1            
0.333      0 ==> 1

      node_35 --> node_34            3              
1            
0.333      0 ==> 1

      node_34 --> node_31           11             
1            
0.500      2 --> 1

                                                   14             
1            
0.400      0 ==> 1

                                                   16              1            
0.500      0 --> 1

      node_30 --> node_29            4              
1            
0.333      0 --> 2

                                                   10             
1            
0.500      0 --> 1

      node_30 --> Psarolepis       13             
1            
0.250      0 ==> 1

      node_34 --> node_33           2              
1            
1.000      0 ==> 2

                                                  15             
1            
0.500      0 --> 1

      node_33 --> node_32           4              
1            
0.333      0 ==> 2

      node_32 --> Dialipina        15             
1            
0.500      1 --> 0

      node_33 --> Moythomasia   5              
1            
0.667      1 ==> 2

      node_35 --> Cheirolepis      1              
1            
0.667      0 ==> 1

                                                   5              
1            
0.667      1 ==> 2

      node_47 --> node_46           2              
1            
1.000      0 --> 1

                                                   6              
1             0.500      0 --> 1

                                                  16             
1            
0.500      0 ==> 1

      node_46 --> node_39           1              
1            
0.667      0 ==> 2

      node_39 --> node_38           6              
1            
0.500      1 --> 0

                                                  14             
1            
0.400      0 ==> 2

      node_38 --> node_37           4              
1            
0.333      0 ==> 1

      node_37 --> Onychodus      13             
1            
0.250      0 ==> 1

      node_38 --> Miguashaia      8               1            
0.333      0 ==> 1

      node_44 --> node_42           9              
1          
0.500      0 ==> 1

      node_42 --> node_41           3              
1          
0.333      0 --> 1

                                                  14             
1           
0.400      0 ==> 1

      node_41 --> node_40           4              
1           
0.333      0 ==> 1

      node_40 --> Arquatichthys  3              
1           
0.333      1 --> 0

      node_44 --> node_43          14             
1           
0.400      0 ==> 2

      node_43 --> Powichthys      9              
1            
0.500      0 ==> 1

      node_43 --> Porolepis        13             
1           
0.250      0 ==> 1

      node_48 --> Sigaspis           4              
1           
0.333      0 ==> 1

                                                   7              
1           
1.000      2 ==> 1

                                                  12             
1           
1.000      1 ==> 0

                                                  17             
1          
0.500      0 --> 1

