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Supplementary Dataset. 

For ease of analysis, the phylogenetic matrix of Cau et al. (2015) modified by Cau et al. (2017) is 

provided below as it was entered into TNT for the analysis performed in this study.  
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Dromaeosaurus_albertensis 
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Deinonychus_antirrhopus 

?0010????1???????1??0000?0111000111000111111100?1??00001110100000?0100111?1000?0100101000? 
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Velociraptor_mongoliensis 
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Tsaagan_mangas 

?00100100100001201120000101010001?1000121111100010110000100??000000100?11110001010010100001100?? 
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1??1???????0???00?1??1???????01?1?11011110?0?????0000?00?201?01?112023?2?111022?2?1???1????????? 

110001?1100?0?00010001??0000???01101111002000000111100?00?00???000???20000?000?????0??000???? 

0????00000??1000??00?00?0?????0?0??0???????00?0?[12]0000???0?000100?00?0??010?0?? 

00????????????????????0000??0000?0000??0?0?00?????000??0?0000?00?0???0111?11000????????01?? 

10000111?1100?1000000?010100000000?0000000?0?00000001000200???0??0??1??00?0????000000000000??00? 
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Microraptor_zhaoianus 

0??????????????????100?????????????????????????????????????????0??010?0?1????0?01000000?????001? 
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00 

Buitreraptor_gonzalozorum 
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120???11?0??0??1?011?0?1110000?????0??1????????1101000110011000???0??????0000??0?00?10200?00? 
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Adasaurus_mongoliensis 

?0010?????0????2??????????????0?????0?1??11?1?0?101??001??0?????0????0?1???0?????????????01100? 
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0????????????????????????????????????????????0?0?????????????????????????????????00????110100??2? 

01100?0?1?01000101000000???0??0?????????????????????????????????????????????????????000?? 
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Byronosaurus_jaffei 
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Mononykus_olecranus 

??????00???????112???????????????????????????????????100????????????????????????2????00???????1? 
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Shuvuuia_deserti 
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00?????????????????010100000?0001?00??0?????????????????01?????0?10??00??1??00?2?0000????????100? 
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Ornithomimus_edmonticus 

?00010?1101101?101021000?0101010110000000000000001000000??????00000000010?1001?1???????0?001? 

1011000011100010100000000100100??????01120012000000? 
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Archaeornithomimus_asiati 



??????????????????????????????????????????????????????????????????????????????????????????00? 
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01100011010110000010201000001100??000?0000020??0000?10??10??1?1??00??0? 
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Struthiomimus_altus 



?00010?110??0??1010210002011101?1100000000000000010??0001?01??0001000001020001?1?????????001? 
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000000000????????????00??00?00001000011?????000000000200?110101?10100100?01011? 
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00111011000011100010100000000100100??????0112001200000?? 
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1?0????00????0000?0?10???0?0??????????0?0?????????????????????00???0?10??????0??????????????0??0? 

0?0???0???????????????????????????????????1??00000??00000?????????????????????????????????????? 

0??000???????????1?????0?00???????????001?00??00010??0?0000?00?000000000000??00???0??0?01??01?00? 
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00????????????1??0100???0000000?00000??0?2?????00??0??00??00?0???0100000000????????000?10??? 

000?????????0000?01???0000??1??1????0?1?0?00??0??????0?????????????????????????00?? 

0???????????????????????????????????0?????????????????????????????????????????02?00??? 

0?????????????????000100???????0?0??0010??????0??00111?0???110?000??00000??0?0???0??0???0??0?00? 

0???0?000?00?11100???0000?00?0?0?001000?0?0?0??????010????1100???0000???0?000?00000??000??????? 

0000100?????100?????????????000???0000?0? 

Compsognathus_longipes 

?00?0???????????????00101?1??00???00000????000????000???????0?00000100?1?001000010010101000?01?? 

1010???1?0?0???000?0120002010?????0?000000?10????0?000000??????0?01002010000012?0??????????00? 

0001000000000001100?00????0?0???00?0?0010001100000001?00000000?0?000??020000?0000??0?0??0?????? 

0???0000????01?0??0000000010000[01]0?0????????00?0?20000?0?0?0?010100????0?1000???0??? 

00??????????????010????0?0??00??0?000?00??????00??0?0000?00000?00100000000????????00???? 



000000????????00000?001?001000?1?0100?0001000000000000??0???0??0?000?00?0????0000000?00?0??01? 

12????????000???????11?000?????????????????????????0??????????????????02000?00000020000?0??????? 

1?0000???????000??0000?0????0???????01???1????00????0??0?0?0???0??????0??0000?0???0?000000? 

101000??00?0??0?000?0010???0?0????0????10????1100??0000????0???0?00??????00???????0000100? 

0010100??1?0????????001???00?0?0? 

Juravenator_starki 

0000???????????????00010??11000?1???00000?0000?0?????00?????0?0000010???0????000100101??00??0??? 

1???????0???????00??100002010????000000000000????0000000000?01100???????????????????0????? 

00??????0?0??000000?10?000?0??0??0??00?0??????010000000?1?00?0?000??0000???20000? 

000??????????????0????????????0??????000?00???00??0?0????????[01]00002???0???????0101000?0? 

0010000??000?000?000???0?0????100???0000?0???00?000??2??00??????000??0?0000?00100000000???????? 

00???00?0?00???00??0?0000?011000?00?01?0100?00?1?00000000000?00???0??0?00??00?0????0000000??000?? 

01?10????000??00???????11?000??00?0????????00?????????0??????????????????02000???0?????0??? 

0???????0?010??????????????????????????0000??00??1?0?000??????0????????0??????0?????0?0???00000? 

0??101?00??00?0??0?0???0????0?0?0??0?0?????0????0?0?????000???0?000?0???????0??????????00100? 

0?????00?1??????0???00????00?0?0? 

Sinocalliopteryx 

0000???????????????0001??0???000???00?000?000??0??????????0?0?000001???????1?00010010101000?01?? 

10?????1?0??????00??1000020?0?????0000000??00??0000000003?0?0??000110201?000012?0?????????00??? 

0??000??0000?011??000?1??0000??00????010?01?000000???00?0000???00000??20000?0000?00?????0???? 

00?????0????????????00000001000?[01]0?0????????00?0?20000?0?000?010100??????10?0????0?? 

00???????????1??010????0000000?0000000002??00?0????00?0??00?00??0100000000????????00??10?00000??? 

00??00?000?01???0?010?0?0000?000??0000000000???0???0??0?00?????0????0????00?00?0??0???2????? 

00???????????11?0????0????????????0?????????0???????????????????2?00??00?00????????0?????1??? 



0000??0??000?00010??????0??000010????1?0?000??00000??0?0???0??????0??0??0?0???0?000?00?100000?? 

01?0?00?0?0?0010?0?0?0????0?0???0??0?0?00??0??0???00?000?0000????00????????000101?????10??? 

1??????????000???00?0?0? 

Mirischia 

????????????????????????????????????????????????????????????????????????????????????????????????? 

????????0??0?0???????????????????????????????????????0????????0001?02000???012100100010110???? 

0?????????????1????????????????????? 

0010??????????????????????????????????????????????????????????????????????????????0?1? 

0??????????????????????????????????????????????????????????????????????????????????0???00?0? 

000?????????????????????????????????????????????????????????????????????????????????????????????? 

????????????????????????????????????????????????????????????????????????????????????????????????? 

??????????????????????????????????????????????????????????????????0???000?????????????????????? 

1??????0?0?00?000?1??0?0??????????????????????0??????0??0????0????0??????????? 

1????????????????????????????000?0????00??00??????????????????0??????????0????1??????0?? 

Ornitholestes_hermanni 

?0002???0?0?00?1???0?010?01110001?100101?0??1000001?01011????0000001000?0?000010?00101001????? 

011?0101210000??000?0010??1???????????????01?00?????????00001??1?0?0100101000001??0?1??????? 

0????????00?00????00000?0010?00?0?0000?0?0000?01000000001?01?00001000002?112000000010?0??000000? 

0?00???0000?0?0000???0000000010000[01]0?????????????????????????????????0?0?0010000? 

000000000000??0??0????1000??0000000?000?00000?0000?????????0000?000?001??00?0????????00??0??? 

0001?0?????????00??00?1?0000000000000000?000000000??00??0???0000?000?00?0????0000000?0000??01? 

0000?00?0000100??00001?000?0001100?00000?01000?????000000000000???0???02000000000020000?00000? 

00000000???????0001000002?10?00?0??????10010?01??000000000???0100????000????0?00?0000? 

0000???????????001??1010?0000???0???0????0?00??001000000?00???000000???000000??000?????????0? 



1000?1001?0001????0??0?1010?01??????? 

Coelurus_fragilis 

?????????????????????????????????????????????????????????????????????????????????????????0?? 

010010000121000?????0?0002????????????0?0??0?10001????0??????????????????????????01100?000001?0? 

0000110?0?0????0?00??00???0??????????0?0????0?????????????????????????? 

11200?????????????????????????????????????????????001000??????????????????2?????????????01000?0? 

0010000?000000000000010000???0????????0000?????????002000000000000??000???????????0000??????????? 

0??????0??????????? 

0???????????????????????????????????????????????????????????????????????????????????????????????? 

???????????????????????????????????????????????????????????????????????????????????0??????? 

0000100002?????0?000?0??100100????????????0?0001?000000000?0000?????0????????????1??00?????????? 

0000??000???0??00?0100????????110000000000?00?????????00000??00000001?????????0?1?0? 

11221111????????????? 

Tanycolagreus 

?000????????????????00?0??????0???00110????????0?00???????????????????????10?00?????? 

1?????????????0011?000?????0????0?0??0???????000000000011?1000000???????????????????????? 

110010000011000000010000000000000??00???0??000?????0?0???00??????????????????1???1????[01]2000??? 

0???????????????????00??0?0??????????0?00001000??0?0?????????????20000?0000000101000?0?0010000? 

0000000000000100000??01000??00000??????????002000000000000000000000?00100?00000????????0? 

0?????????????????00000?????001000???????????????????0??????021000000?000?0?????????????????0?? 

0??00???????0?0?000??00??????????????????????????????????????????????????????????????????????? 

0??????????????????????00001????????0011001001000000??????????00???000000000000000000?000????? 

00100000000??0??0?0?100?1000000000000101000?????????????0000000000?????????0?0000000000010????? 

0??0?100101221011???1??0??1??? 



Tugulusaurus 

????????????????????????????????????????????????????????????????????????????????????????????????? 

???????????????0??????????????????????????????????0?0?????????????????????????????000?0?100?? 

00110?0?1????0????? 

0???????????????????????????????????????????????????????????????????????????????????????????????? 

????????????????????????????????????????????????????????????????????????????????????????????????? 

?????2000000000000???????????????????????????????????????????????????? 

01??????????????????????????????????????????????????????????????????????????????????????????????? 

????????????????????????????????????????????????????????????????????????????????????????????????? 

??????????????????????00?????????????????000000000000?0???????0????????? 

0???????????????????????????000001???1????????????????????????????????????0????? 

00??????????????????0001??1????1??0?????? 

Zuolong 

?0000??????????????0000010111?0???000?0000001100000?????1000?????????????????00010?101??1? 

010001000????1???000000?0000??????????????????000?0??????0?????00?0100????????????? 

01100110000110?00?0???00010?0?00?????0?0100??????00???0???0011000000??0???00??1???0??0002000?? 

0000?????????????00??0000000??????????010?0?10??0?0????????????????????????????????0??????10000? 

000000000000010000???????????????00?0?0?00?0020000?????????0000?000?0?1???0??????????????0??? 

000100????????0??00?????0000000000000?00000001000???????1???0??00?0000??????????????????0????? 

0000?00000?0?000??10??0010?0001101?00000???????????????????????????????????????????????? 

0??????????100???????00000??0???000???0??????00000?????0?00000?0?0?0??0000000000????000?000?00?? 

0????0?????000??00?0???0???????????000011?????0?0??0000?0?00000??00???0?0???0000000????00??0????? 

1?0?10??000??01?0?01????????? 

Bicentenaria 



???????????00?1??????0?0??????00??00?????????????00????????????????????????0? 

000000001????????????100?????????0?????????????????????0?00???????????0?1????0?? 

10????????????????0???00000?10???0?110???????0??????????1????0?????????????????00??0??? 

0???????????????1???0??????????00????????0??????00???????????0???0010????0???????????????2???0??? 

0???0?????0?0?001??????00000000?0??????????????????????0??0???0????2000?00000000????????????? 

0?????????????????????0????????????????00????????0???????????0???00?? 

0???????????????????????????????0?0000000???????????????00000000? 

1?????????????????????????????????????????????????????????????1?2?00??000??0?????? 

0???????????????????????1?00??0????00????????0??0?????????0000?02???00?0???????00????????0????? 

00??????0???00???0???????00???00?????0??????00??00?0??????0??0?????00?????00???????????0?????0? 

0??0?1?0???????????? 

Kileskus 

???????????????????0?01120111????????????????????????????????????????????????00000? 

101?????????????????????????????????????????????????????????????????????????????????????????????? 

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

001?????????????????????????????????????????????????????????????????????????????????????????????? 

????????????????????????????????????????????????????????????????????????????????????????????????? 

???????????????????1011201???000?0000?0000? 

0???????????????????????????????????????????????????????????????????????????????????????????????? 

?????????????????????????????100010????????????? 

00???????????????????????????????????????????????????????????????????????00?????00??????????????? 

1??????0????????????????????????????0?????????????????????????????????????????? 

1?????????????????????0???????????? 

Guanlong 



?00020?000000?010[01]100011201112000?001100000010000000000?10????00000010?00??200000001010?100? 

000000000111000000000000?0???00???????000000100000? 

0000000003000010000100200000001110010000011000?0011000010000000000000000000000000?0? 

0010001100000001100?00?11101102?1120000?0010????0000?000?00??0000000??0?0????000000010000? 

0???????????????20000?0?????0101?00?0?0010000?000000000000010000???01000??0000000? 

0000000002000000000000000000000?00100?0000020?20?000?00??0001000???????000000000000112010?1000? 

00?1000001010000?003??0000??0??00?10001000001100010??01?1000?00000000000000?1000011?000000? 

00000?????????????020?01000100000000000????0?000000010???????010100???????000010000210000?0? 

0000010001000000000000001000000?0110000000100000?0000000?0001100000100?010010? 

1000100000000000010000000000?00100100000000000000000??0000000000000010100???1?0011?1001?? 

1000001??00?0?0? 

Sinotyrannus 

???????????????????0?01???101?????????????????????????????????00??0?1????????0? 

0000101??????????????0??????????????????????????????????????????????0??00??0?0? 

000????????????????????????????????????????????????????0??0?????00?????????1?0000?0??100??0????? 

11????????00?001????????????????????????????? 

0???????????????????????????????????????????????????????????????????????????????????????????????? 

00?000?0?0???????????????????????????????????????????????????????0???????????00??????01?2?1?? 

10???0??1?00???? 

1???????????????????????????????????????????????????????????????????????????????????????????????? 

?????????????????????0??????????????????????????0?????????????????????????????????????????????? 

0001?????????????????????????????0?0??????0?????????????0?1???????????????????????????? 

0??????????????????????????????????????????????????????????????00??????????? 

Proceratosaurus_bradleyi 



?00?2??????????????00011?01112000?00??????????00?00???????000?00000010?00? 

120000000101011?????????????????????????????????????????????????????????????????????????????????? 

????????????????????????????????????00??0????0?0??0???????????110000?0?1100?00?11?0?1?2?????? 

00000100000?????????00???0??00??10?0???? 

00??????????????????????????????????????????????????????????????????????????????????????????????? 

???????????????????????????????????????????????0???????0??????????????????00?0010112?10?1000?00? 

1?0000101???0????????????????0?1000100000110001???????0???0???00000000??0?0????????????0000?? 

000?????0??0?0??????00100?????0001???10?00000001000????? 

11000???????????????????????????????????????????????????????????????????????????????0? 

00????????????1????0?0????????????????????????0??0010????????????????????????????????????????1?0? 

1?????????????????000?????????? 

Dilong_paradoxus 

?0002??000000???0?100011??1112000?00110?000010000000100???????00000000?00??200000001010?1?0000? 

0001?0??1000?????0??0?0?0??0???????0000001100?????0000000?00??1??00110201?0?0001?00?000?0??00?? 

00010000100?0000?00000?0?00000?000?0?0010001000000001100?001111?110201?20?000000????00000???0? 

0???0000010110000???000??00??00????0?????????????20000?0?0?0?0101000?0?0010000?0000000000000?0?? 

0????1000??0000000???0?00000200000000000000000??00?0?1000?0000?0?20?00???010000100???????? 

000000000010002?11?1000100?0?000000000000103??0100?00??00010111100001100010??00?1100?? 

000000000010????00000?000100???????????????????020?010?010?0????01001??10?10002?00?11????? 

01110000000100000100001???????00000110001????10000?0001??000???011000000000000??010000000?? 

11000????1?01?01001?????00??00???00???00000?00100?00?0000010?0?000000????00??0?000?0001?100???1?? 

10112????0??0000?????????? 

Eotyrannus_lengi 

????????????????????000120??12??0???110???????????0?????????0?000?0?0??1???20000000101012?00????? 



01?0??1??????????????????????????000000010????????0?0????????????????????????????????????????? 

0???00000?0?00???00?0????00?0?????0?????0?1?000?00??10??0121???111?0?211?0000?0???????????????0?? 

00?00100???00??0???0?0010?0??0???????????????200?0?0?000?0?0?0?0?0?0010000?0000000? 

0000???????????00???????????????0??????????????????????????????0???????????????????????? 

1???????????0?00?????1?00101???????00?0?01????01000?1010??1??0?00?00???????????????? 

0?????????????????????01?1??0??????????????????001??????0?00????????????????????000? 

1002110100??????????2??00???00???00????0??????????00??011011?000???????????????????????????01?? 

00?00100?000?0???0??????1?0??0?00????1000??????0?00????????0000?00???0000100?00??0?????????? 

0000???0?1????0??????011??????1???0?1?10??0??? 

Juratyrant 

??????????????????????????????????????????????????????????????????????????????????????????0?00? 

0000001?10??00000??0???????????????????????????????????00?00?01000011010110000011?01???0??10???? 

0?????????????????????1????????00???0010???????????????????????2???? 

11??????????????????????????????????????????????0?00100?0? 

0??????????????????????????????????????????????????????????????????????????????00?000000000?0?00? 

000??00????????????1?????????????????????????1? 

0???????????????????????????????????????????????????????????????????????????????????????????????? 

????????????????????????????????????????????????????????????????????????????????????????????? 

0????????00?100011?00100?0????????????????100000011001000?????1100001????????????????????0??01?? 

1??1?????000????????????0?????????????0000?0??????????000000??000??0000?????????????1??1?????? 

11??0????1????????? 

Xiongguanlong 

?0002???00000?????1?000220???0000?001101000?21000000?0001??000???????????????00000?101?? 

2000000000000111000????????????????????????????????????????????0?12?01000??????????????????? 



0000110??????????????????0??????0?00?????000?????????1?000000???00?0?1121?2102011???0??0000?00? 

000??????00???0??000???????????00? 

00100??????????????????????????????????????????????????????????????????????????????????00? 

0000000??20000???????0???????????????????????????0???????000100?????????????0010?10001????1?00? 

01?0?01?0000100??0010?0100??0??0??0?????0???01000?0???0?0100???001?111110010????100?1?11??00? 

100????????????001001000010?1???????????????????????????????2?000?? 

000000011000011????????????????????????111??001???????0111012???????????????00??0???????????1??1? 

010?10?????????????00??????000?0??00001???????????000000?????000000???????10????1?????????1???0? 

0?01????????? 

Dryptosaurus 

????????????????????????20??????????????????????????????????????0?0?0??2???????0000101? 

1????????????????????????0???00???????????????????10???????40?0????????????[01]?0?0?2???????101? 

01000100010001000??2???0??????????0?0????????0?0???????????????00????????????????11???? 

0???????????????????????????????????0?????????????0?????????????????????????????????0?0?0010000? 

00????????????????????????????????0????????002000000000000??000?? 

0?????????????????????????????????????????00?01???????????????????????? 

0???????????????????????????????????????????????????????????????????????????????????????????????? 

??????????????????????????????????212?1?1?????????????????????????????????????????????? 

10?????????????????????1?0???012?1?0111?????1????0??????0?????????????0???????????????? 

000000????????????????00?1???00?????????00??0000?00001????01??????????0?1??00?0?0?????0??? 

Appalachiosaurus 

????????????????????0?0?201110??????120?????????????????????00000?000?0????????00001010? 

2???????????????????????0?0?00???????????????????????????????????????????000010120?10???10?? 

01000100010001000002?0?00??????0????0????????0?00100?11000000?1???1?021??????????????000??0?????? 



000?????0???????????0000???0???????????? 

0??????????????????????????????????????????????????????????????????????????????00???????? 

002000000000000?0000?000?00?????????????????????????????????????00?????1????????000?000?01? 

010111?101??1?0020?01?10??0?0??????????????????????????????????????????????????????????? 

000000010100010?00?????????????????11?110??1?????????0??1?????2?0????????????????????????? 

0??????????????????????????????1?01110???111111111021?0000????????????0?????0?0???00??????????? 

0000000???00??0?????0???????????????????00?0??00000001???0???????01?????1??00000??1??????? 

Bistahieversor 

?1102?????????10?2200002?01110000?001201000?21100000??????????00000000?20??2?000000101012?? 

0???????????????????????????????????????????????????????????????????????????????????????????? 

0??????????????2???????10??00??00?0??0???????????1200000011?00?00213?0?112??????0000000????????? 

10??0????00001???0?0????00??????????????????????????????????????? 

00??????????????????????????????????????????????????????????????????????????????????????????????? 

??11??????????0???????????????????0?1011001000?1010101?01011101010101002010001001???10000?? 

00000020000211000010000??1111111?1?1001011001211111?01000?010011111??????11?111101?10111111100? 

11212101100112?10??2?00????111?????????????????0111?1???????????????????????????011?????01101111? 

120010000????????????1??1?0?0???????????????????????????0?? 

0????????????????????????????????????????11001??????1??????????000?11??????? 

Albertosaurus_sacrophagus 

?1102??000000?10022000022011100000001201000021100000?00010000000000000020??200000001010120????0? 

10?001?100?0????000??0????0???????000000010000???041001031200110000001012001000110??0?00?1000?? 

00100000200000001000000000000?000?0?0010?01200000011000?0021310111210201100000000???00000100?00?? 

0000010010000??0000000010000?0?0????????0000020000?00000?0001001?0?0010000?000000000000010?? 

0?????000???00??00?0000000002000000000000000000?00??0100000??020100?000??0??001100?0110? 



000000101110110010000[01]1001[01]100101110102011100211[01]1[01]1101? 

001000000100010201002001100100011111011111111101011001111111000[01]000111[01] 

[01]1111000010110111111110111111100111212111100?12?10?121011???????1????????????????? 

1111102011111?1021111110211101??1??1???111111111122010000000??00000101?011010?100010?000??00? 

000000100?000000??0?00??110??00000000??0000?0000000001011001111010111????0100000011??????? 

Gorgosaurus_libratus 

?11020?00000011002200002201110000000120100002110000010001000000000000002001200000001010120? 

0000010000101000000?000000000000? 

00001000000001000000004100103120011000000101200100011010010001000? 

0001000002000000010000000000000000?0? 

00100012000000110001002131011121020110000000000000000100000??0000010?10000??0000000010000[01]0? 

0????????0000020000?00000?0001001?0?0010000?00000000000001000010??1000??0000000? 

0000000002000000000000000000000?0010000000020100?000100??00110000110? 

000000101110110010000[01]1001010010111010201120021101[02]1? 

010001000000100010201002001100100011111011111111101011001111111000100011111111?? 

00110110111111110111111100111212111100112?10?121011???????1????1101????1?0? 

0111110201011111021111010211101?011?1?2?111111111?2201000000010000001011011010?100010? 

000010000000001000000000000?0000110?000000000??0000?000000000101100111101011110??0?0000001100? 

000? 

Alioramus 

?01020?00000011002200?0?20111000000012010000211000001000100000000000000200?20??000010101? 

000000010000111000000?00?00?0??000??????????????????????????????120011000[01]001012?010?????? 

001000100??0?01000?02??000??10??000000?0?0000????010??11000000110001?0213101?12102????000? 

00000000000100000??00000100?0000??00000?00100?0? 



0??????????????????????????????????????????????????????????????????????????????00?0???000?? 

2000000000000000000?0??0?1?0????0020110?00???0??0011000???????0????00111?2????001110111110? 

0111010100120121001021110101110001000010200001000000101101112011111111001011001111111? 

101110011011101000110110111101101110111100111212111110??10000???000001000011110? 

101221011111?????????????????1111010??????1?1111121??00?111?12?0100000??????0???0?1?1?010?? 

000???????????0????01?0000?000000?0????????????0000??0??00???0?000?1??1101111?1?1??1011??0?000? 

11??????? 

Teratophoneus 

?1?0???0???????0??2??????0111?00????1201???????0000???????????00??000??????????000010101?? 

1????????????????????????????????????????????????????????????0???????????????????????????????? 

0??????????????????????????0????0????????????????1?0000?01?????????3?????????0???000???????????? 

10??0???00?001???0?????0??????????????????????????????????????????????? 

1???????????????????????????????????????????????????????????????????????????????????????????? 

100????????????????????????????????????????0????0?01??????????????2?021?0001??10??????????0???01? 

1??????0???01??1?1??21?111?100111101211?????????????????????????011?1?120?1????1??1100? 

11?????????11????????10???????????1?????????????????1?01???1????????????????????011?1? 

1???????????????000??????????????????0?0???????????????????????????0?? 

0????????????????????????????????????????????1??????1??????????00??1???????? 

Daspletosaurus 

?11020?000000? 

1002200002201010000000120100002110000010001000000000000002001200000001010120100000100001?100? 

0????000??0????0???????000000010000???141001031200110000001012001000110??0100?1000?? 

001000002000000010000000000000000?0?0010?0020000001100010121310111210201100000000???00000100? 



00???000010010000??0000000010000?0?0????????0000020000?00000?0001001?0?0010000?000000000000010?? 

0????1000??000??00?0000000002000000000000000000?00??01000000?020110?000??0??00110000110? 

000000101110120011020110021110211110102101201210101[12]111111111111101101020000211001011[01]11211 

212111111100?111012211111110111001101111[01]100111110111101111111111100111222111101112? 

10012101100011101111021111???????111111?211?111?112111??1??111?1??1????2?11????11?12???00000?? 

11000????1??1?010?1000???000?1000?0??????0?000000000???0011000?0???????????????????????? 

111011110??1??????????000?11??????? 

Tyrannosaurus_rex 

?12020? 

0110001100220000220101000000012010000211000001000100000000000000200120000000101012010000010000101 

0000001000000000000?0????0000000010000??? 

1410010312001100000010120010001101001000100010001000002000000010000000000000000?0? 

00100002000000210001012131012121020110000000000000000100000??0000010010000??0000000010000[01]0? 

0????????0000020000?0000000001001?0?0010000?000000000000010000????1000??000??00? 

0000000002000000000000000000000?0010000000020100?000?00??00110000110? 

00000011111112001102101[01]0[13]01102111101021112010?? 

10121011111011[01]1101111021010211001011111211[12]12111111100111121230111111111110110111111111111 

1011020111111111111121122212110111211111211211111101111102111121111111111110211011111121111110211 

11111122112111111111112211000000010000001011011010?1000100000??0000000001100000000000100001100? 

10000000??000000000000001011101111010111101101000000110010000 

Tarbosaurus_baatar 

??2020?011000? 

10022000022010100000001201000021100000100010000000000000020012000000010101201000001000010100000? 

1000000000000???????000000010000? 



001410010312001100000010120010001101001000100010001000002000000010000000000000000?0? 

00100002000000210001012131012121020110000000000000000100000??0000010010000??0000000010000?0? 

0?????????????20000?00000?0001001?0?0010000?000000000000010000????1000??0000000?0000000002000000? 

00000000000000?0010000000020100?000?00??00110000?????? 

00001111111200110210111301102111101021012010?? 

1012111111101111101111021010211001011111211212111111100011121230111111111110110111111111111101102 

0111111111111121122212?101112111112112111111?111?1021112??1??1?11111102110111? 

112111111021111111122112111111111112211000000010000001011011010?1000? 

0000001000000000110000000000010000110??10000000??0000000000000010111011110101111011??00000011???? 

0?? 

Halszkaraptor_escuilliei  

?0010?????0????????000?0??110?11??002?12100101??0?1??10???????00??0100?[01]0??0?000210??1?00001? 

0??0?001??000?[12]110?01?010?1? 1???0???????????0??0?????000??0?2?11???1??????????????????0??? 

100?0???0?????1101300010???000??00?0?????????????0?0?0?00001?00?0??? 00?00?[01]?1020020?00? 

0??????????0??00???????0?????????0?000000?000?0?????????????????????????????????0?????????  

0???????????????????????00???????00??????0?0?1?????1??????????0??00?00?010??001000???????? 

01??????1?0?????????00?00100010?000???? 10????0?0?0100?????0????????????0??0???0???????0000? 

0????????00?????????00??1?0????0000??00?0?0???????????????????0?0??????????0??? 00000?? 

0001???????0???????0??000????????00???????1????100??????1???1?????00?????0???????0???????0?????0? 

0???000?0?1???00?01?? 00????110?0??0?????000?0????????0?2?010010?000?0???????01? 

0?????????????????001000?00?00010??????????1000???00?0?0?  

Mahakala_omnogovae  

???????????????101??????????????????????1?00???????0? 

0011??????????????????????02????1???00??0?11?011?211??1? 100011012210????????????????00??1110000? 



100?211101?2??????????????????0111100????0?011001101?00000??00??11?0?????0000????? 00???????? 

0????????????0????1[01]2?0??????0?????????????????0??1?00??????????? 

0000010000[01]0????????????????????????????10??[01]0??? 0?0000???0?????????????100????0??0??? 

000000??0??001??0??1000000000?00000000?001??00?000????1???0??????011?0????????  

000000???????????????????0???0??????????????????????????????????????????????????????????????????? 

0?????000?00????????0??????????????? 00010?????????????????????0????????????????????0000?????0? 

01?000???????000??????????00????00100000???????0100000?0?000?100?0?000? 0????0?0?0???0????1?10??? 

00???????????0????010?20????0?0??0???????000000000??0??0100000000010?0????1?000???10????01????0?? 

00???0 

Graciliraptor_lujiatunensis 

???????????????????????????????????????????????????????????????????????????????020??? 

1??????????????????????????0???11?12????????????????01011? 

1000001?????????????????????????????????????0??0?010?[01]11?1??0??0??00????????????? 

0???????????????????00??????????????? 

200??????????????????????????????????????????????????????????????????????????????????????0?????? 

10?0???000??0???????????10?0000??00?000?????????????????????????????????????????? 

10???????????????????????????????? 

000?????????????????????????????????????????????????????????????????????????????????????????????? 

????????????????????????????????????????????????????????????????????????????????? 

0????????????????????????????????1????00?00????????????????????????????0000????00??????100??0?? 

0???????0?????????00?0?00?????01??????????????????0???00????????????????0?000?10????????0? 

0???????????????????????? 

Shanag_ashile 

???????????????????1??1010110?????????????????????????????????00??011?????????? 



01001011????????????????????????????????????????????????????????????????????????????????????????? 

???????????????????????????????????0????0????????????????21100001???00???????????????????00?? 

0???????????????????????????????????????????????????????????????????????????????????????????????? 

????????????????????????????????????????????????????????????????????????????????????????????????? 

????????????????????????1?10???00?0? 

000000??????????????????????????????????????????????????????????????????????????????????????????? 

????????????????????????0??00??00???????????????????? 

10???????????????????????????????????????????????????????????????????????????????0? 

0????????????????????0?????????????????????????????00???????????????????????????????????????????? 

1?????????????????00??????????? 

Epidendrosaurus 

??????????????????????????????????????????0??1????????????????10??????????01?????0???????0?????? 

1??????????????????????????????????001??1??0??????001?????????????????????????????????????? 

0????????0000030?0?0???0?????1???????????????1????????????????????????????3? 

0??????????????????????????????????????????0???????0???????????????????0??0?0??????1???0????????? 

0???0???0????????????????0??????000??????????????????????????100?00000??0?0??0?010???????? 

00??????1???????????0?? 

00??????????????????????????????????????????????????????????????????????????????????????????????? 

???0???? 

0???????????????????????????????????????????????????????????????????????????????????????????????? 

??0011??????0????????????????????????????0?????0?0???00?????????0?00?? 

0???????????????????????????????0?????????????0????????0????????????????????0010?????????? 

0?????????????????00?0?1? 


