
APPENDIX 2: Character matrix for phylogenetic analysis. 
 
            1          2          3          4          5          6          7 

Taxon   1234567890 1234567890 1234567890 1234567890 1234567890 1234567890 1234567890 

_____________________________________________________________________________________________ 

Millerettidae   0??0000000 0000?00000 0000000000 0000000000 D000??0000 00?00000?0 00000?0000  

Owenetta        0?0000??10 0001000000 0000001001 11?0000000 2000?000?0 00?00000?0 1?10000000  

Ba. bashkyricus 1????0??20 0000?110?1 000?1010?1 100??01010 0100?????0 00???000?? ??????????  

‘Ba.’ mesensis  1???????2? 0000?110?1 000?101011 000??01010 0100?????0 00?0?0000? ??????????  

Rhipaeosaurus   ?????????? 0000?????? ?00??????? ?????????? ???????0?? ?00?1?00?0 ???????0?0  

Nycteroleter    1???????2? 0000?11001 000?101011 100000101? 0100?00??0 00000000?? ??????????  

Emeroleter      1??1????2? 0000?110?1 000?101011 000??01010 0100??0??0 0000000000 ?110???11?  

Macroleter      101110002? 0000?110?1 0000101011 1002101010 1100000000 00?0000000 011????000  

B. baini        1112111111 0001021111 2111000010 ???2101210 0111012111 0101100111 ?020101110  

‘B.’_seeleyi    11?2111111 000102?111 2111000010 1102101110 01110121?0 0101100111 0020101110  

Nochelesaurus   11??111111 000102?1?1 2111000010 1????01220 01110121?0 01011??11? ???????110  

Embrithosaurus  111?111111 000102?1?1 2111000010 1102101210 0111012110 0102200111 0020111110  

Deltavjatia     1??2101111 1001121111 1111000010 1202101221 0111012110 0113301102 ?020?11111  

Shansisaurus    ?????????? ?????????? ?????????? ?????????? ????????1? ?11?410??? ???????121  

Shihtienfenia   ?????????? ?????????? ?????????? ?????????? ?????????? ?????????? ?03????121  

P. peringueyi   11?210??11 1001121111 1111000010 1202111221 0111012110 1113410102 ?021???121  

P. nasicornis   11?210??11 1001121111 1111000010 1202111221 0111012111 111341010? ??2????1??  

Pareiasaurus    11?210??11 11?11211?1 1111010110 1?02111221 0111012110 11134??10? 002????111  

Scutosaurus     1112101111 1111121111 1111010110 1202111221 0111012110 1113411102 ?0?1111111  

Sanchuansaurus  ?????????? ?????????? ??1?01???? ?????????? ?????????0 11134?1??? ??????????  

Parasaurus      ?????????? ?????????? 11???????0 1??2??12?0 01???????? ?113?01??? ?02????11?  

Elginia         11??10??1? ?????21?1? 111101?1?0 1212111231 01111????0 1113????0? ?0???1?1?1  

Provelosaurus   ????10??1? ?????????? ???1000010 ???2111221 01110????0 1113?????? ?02??1?11?  

Anthodon        1???????11 10?1121111 0111000010 1??2111221 0111011110 12144?0102 ?03??1?111  

Pumiliopareia   1???????11 10?112?1?1 01110000?0 1??2111221 0111011??0 121440??0? ?0????????  

Nanoparia       1???????11 10?11211?1 0111000010 1202111??? 01110????0 11????010? ??????????  

Bunostegos      ????11???? 0????21??? 11??0???10 02?210???? 01110????? ?????????? ??????????  

Arganaceras     ???2?0111? ?11112?1?1 ???10?0110 1212111231 01111???10 1113??1??? ??????????  

Obirkovia       ?????????? ?????????? ?????????? ????????31 ?????????? ?????????? ??????????  

 



                                  1          1          1     1 

            8          9          0          1          2     2 

   1234567890 1234567890 1234567890 1234567890 1234567890 12345 

_____________________________________________________________________________ 

Millerettidae  0000000000 0000000?00 0000000000 00000????0 0A000000A 0000?0 

Owenetta   000012?00? ?000000110 ?0??100??0 ??000????0 ?01000010 001100 

Ba. bashkyricus ?????????? ?????????? ?????????? ?????????? ?00001??? ?11110 

‘Ba.’ mesensis ?????????? ?????????? ?????????? ?????????? ?00001A00 ?00111 

Rhipaeosaurus ?010?00?00 ?0??000100 0?0?100001 0000?????? ????????? ??0??? 

Nycteroleter ?????????? ?????????? ?????????? ?????????? ?00001001 101010 

Emeroleter   0??0?0???? ?100?0???? ????10??11 0000?????? 00?001001 100011 

Macroleter  00?1?00000 0?00?01??? 0???1???01 0?110????0 110101100 100000 

‘Br.’ baini  0?11000000 00?0101111 0011112?01 ??12100000 101111111 001000 

Br. seeleyi  0011000000 0010101111 0000112001 1112100000 101111111 001000 

Nochelesaurus  0111000000 00???????? ????11200? ????100000 101111111 00?000 

Embrithosaurus  0111000000 0010101011 0111121101 1112110000 ?01111111 00?000 

Deltavjatia  11110000?0 0010?11111 ????122001 1012110000 101101111 001000 

Shansisaurus  1111?00??? ?0???????? ????1?1??? ?????????? ????????? ?????? 

Shihtienfenia  1111?10010 0??0?11211 0????????? ?????????? ????????? ?????? 

P. peringueyi  1101110110 00?1121211 111122110? ??12212111 101101111 001000 

P. nasicornis ?10?1??1?0 0011121211 11112?1101 ??12212111 101101111 001000 

Pareiasaurus  1111000010 0010111211 0111121101 ????212111 ?01101111 00?000 

Scutosaurus  1111000010 0010111211 0111121101 ??12222111 101111111 001000 

Sanchuansaurus ?????????? ?????????? ?????????? ?????????? ????????? ?????? 

Parasaurus  ?????????? ???0?11?11 1?1?12??01 ??11?????? 10??01??? ?0??0? 

Elginia   1??1?0001? ????111211 ????1?110? ??12222111 10?101111 00??00 

Provelosaurus  120??01??1 10?0?0011? ????1?1?0? ????21111? ?0?111111 00?000 

Anthodon   1201001011 11?0100111 011102011? ????21112? 101101111 00?000 

Pumiliopareia ?????????? ?????????? ?????????? ????21112? 101100111 00?000 

Nanoparia  ?????????? ?????????? ?????????? ?????????? ?01101111 001000 

Bunostegos  ?????????? ?????????? ?????????? ?????????? ?01101?11 00??00 

Arganaceras ?????????? ?????????? ?????????? ?????????? ?01101111 00?000 

Obirkovia  ?????????? ?????????? ?????????? ?????????? ????01??? ?????? 

 

 

Note: polymorphism is indicated by letters, such that A = 0 & 1; B = 1 & 2; C = 0 & 2; D=0 & 1 & 2; E = 0/1; F = 1/2. 
 


