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Supplementary Figures 
 

 
 
Figure S1. Geographic setting of Shestakovo 1 locality. 
 



 
 
Figure S2. Kiyacursor longipes, PIN 329/16, anterior or middle cervical neural arch, screenshots 
of segmented surface 3d model (a-d) and CT section (e). (a), Ventral view. (b) Posterior view. 
(c) Dorsal view. (d) Right lateral view. (e) Cross-section at the posterior end of neural spine. 
Anatomical abbreviations: di, diapophysis; epi, epipophysis; pf, pneumatic foramen; nc, meural 
canal; ns, neural spine; pir, posterior interspinous recess; pocdf, postzygapophyseal 
centrodiapophyseal fossa; poz, postzygapophysis; tpol, interpostzygapophyseal lamina. 
Characters: 96(1), extreme neural arch pneumaticity; 97(2) camellate internal structure; 108(0), 
gently sloping demarcation of dorsal surface of neural arch from diapophyseal surface; 116(0), 
low epipophyses. 
  



 

 
 
Figure S3. Kiyacursor longipes, KOKM 5542, holotype, posterior cervical vertebra, screenshots 
of segmented surface 3d model. (a) Anterior view. (b) Dorsal view. (c) Left lateral view. (d) 
Ventral view. (e) Posterior view. (f) Right lateral view. Anatomical abbreviations: di, 
diapophysis; epi, epipophysis; pf, pneumatic foramen; ns, neural spine; prz, prezygapophysis; 
poz, postzygapophysis. Characters: 104(2), anterior pleurocoel with pneumatic foramen; 105(2), 
posterior pleurocoel with pneumatic foramen; 106(0), centrum anterior articular surface concave; 
107(0), zygapophyses anteroposteriorly elongated; 109(1), anterior centrum articular surface 
width to height ratio more than 1.3 [1.53]; 110(0), neural spine on posterior half of centrum; 
112(0), anterior prongs of epipophyses absent; 113(0), pre- and postspinal fossae narrow; 115(1), 
zygapophyses laterally placed; 119(1), neural spine short; 121(1), accessory fossa on dorsal 
surface of diapophysis absent; 122(0), midcentrum constriction absent; 148(0), cervical ribs and 
vertebrae separate.. 
  



 

 
 
Figure S4. Kiyacursor longipes, KOKM 5542, holotype, posterior cervical vertebra, screenshots 
of segmented surface 3d model, showing pneumatic foramina in cprf and cpof (highlighted by 
blue). (a) Anteroventrolateral view. (b) Posteroventrolateral view. Anatomical abbreviations: 
cprf, centroprezygapophyseal fossa; cpof, centropostzygapophyseal fossa; di, diapophysis; pf, 
pneumatic foramen; ns, neural spine; prz, prezygapophysis; poz, postzygapophysis. 
  



 

 
 
Figure S5. Kiyacursor longipes, KOKM 5542, holotype, left scapulocoracoid, screenshots of 
photogrammetric model (a) and segmented surface 3d model (b-c). The part of coracoid from 
large block was not segmented and shown by yellow in (b) and (c). (a) and (b) Lateral view. (c) 
Ventral view. (d) Medial view. Anatomical abbreviations: cf, coracoid foramen; gl, glenoid; h, 
humerus; scs, scapula-coracoid suture; pvp, posteroventral process; sgf, supraglenoid fossa 
(highlighted by blue). Characters: 152(1), supraglenoid fossa present; 153(1), scapular blade not 
expanded distally; 154(0), scapular blade broad, more than twice glenoid depth; 156(1), 
posteroventral process pronounced; 157(1), space between glenoid lip and posteroventral process 
more than half of the length of the glenoid; 158(1), height to length coracoid ratio more than 1.8. 
 



 
 
Figure S6. Kiyacursor longipes, KOKM 5542, holotype, left humerus, screenshots of segmented 
surface 3d model. (a) Proximal view. (b) Medial view. (c) Anterior view. (d) Lateral view. (e) 
Posterior view. (f) Distal view. Anatomical abbreviations: h, head; dpc, deltopectoral crest; gt, 
greater tubercle. Characters: 159(2), head globular; 160(1), distal condyles flattened; 161(1), 
greater tubercle offset distally, separated from proximal articular surface; 162(0), posterolateral 
tubercle absent; 163(1), shaft straight; 164(0), shaft with a concave or straight lateral margin and 
a mildly concave medial margin; 165(0), longitudinal torsion of the shaft absent; 166(1), 
deltopectoral crest reduced. 
 



 
 
Figure S7. Kiyacursor longipes, KOKM 5542, holotype, right femur, screenshots of 
photogrammetric model (a) and segmented surface 3d model (b-g). (a) Anteromedial view. (b) 
Proximal view. (c) Anterior view. (d) Medial view. (e) Posterior view. (f) Lateral view. (g) 
Distal view. Anatomical abbreviations: h, head; ctf, crista tibiofibularis; ft, fourth trochanter; lt, 
lesser trochanter; mec, medial epicondylar crest; pag, proximal articular groove; plb, 
posterolateral bulge. Characters: 202(1), fourth trochanter reduced to a low ridge; 203(0), fourth 
trochanter orientation posterior; 204(1), distinct lesser trochanter and posterolateral bulge; 
205(2), medial epicondylar crest developed as a long flange; 206(1), crista tibiofibularis broad, 
oblique; 207(0), popliteal fossa smooth. 
 



 
 
Figure S8. Kiyacursor longipes, KOKM 5542, holotype, left tibia, fibula, and astragalus, 
screenshots of photogrammetric model (a) and segmented surface 3d model (b-g). (a) 
Anterolateral view. (b) Proximal view. (c) Lateral view. (d) Posterior view. (e) Medial view. (f) 
Anterior view. (g) Distal view. Anatomical abbreviations: as, astragalus; cc, cnemial crest; fc, 
fibular crest; fi, fibula; imc, crest for interosseous membrane; itf, iliofibularis tubercle; mf, 
medial fossa; ti, tibia. Characters: 208(1), cnemial crest distal end expanded dorsoventrally, 
cnemial crest almost rectangular in shape; 209(0), ratio tibial length/cnemial crest >6.5 [11.0]; 
214(1) iliofibularis tubercle large.  
  



 

 
 
Figure S9. Kiyacursor longipes, KOKM 5542, holotype, left tibia, fibula, astragalus, and 
tarsometatarsus, screenshots of photogrammetric model. (a) Anterior view. (b) Anterolateral 
view. (c) Lateral view. Anatomical abbreviations: as, astragalus; ap, ascending process; dtIV, 
distal tarsal IV; fi, fibula. Character: 215(1), fibula and ascending process of astragalus fused. 
Not to scale. 
  



 

 
 
Figure S10. Kiyacursor longipes, KOKM 5542, holotype, left tarsometatarsus, photograph (a) 
and screenshots of segmented surface 3d model (b-g). (a) and (b) Posterior view. (c) Medial 
view. (d) Proximal view. (e) Anterior view. (f) Lateral view. (g) Distal view. Anatomical 
abbreviation: dtIII, distal tarsal III. Roman numerals II-V denote metatarsals II-V. Characters: 
223(2), metatarsal II strongly reduced; 224(1), metatarsal II proximal articular surface two-thirds 
or less the width of metatarsals III or IV; 225(1), metatarsal III distal articular surface 
rectangular, much wider than tall; 227(1), metatarsal IV shaft lateromedially compressed with 
respect to the shaft of metatarsal III; 228(1), metatarsal IV distal end symmetrical, condyles 
subequal; 229(0), metatarsal IV distal end subequal to distal end of metatarsal III in width. 
Figures (a) and (g) are not to scale. 
 



 
 
Figure S11. Kiyacursor longipes, KOKM 5542, holotype, left tarsals, photograph. Proximal view 
of tarsometatarsus. Anatomical abbreviations: as, astragalus; dtIII, distal tarsal III; dtIV, distal 
tarsal IV; fi, fibula; mtIII-mtV, metatarsal III-V; ti, tibia. Character: 222(1), distal tarsal III 
partially or totally co-ossified with the metatarsal III. Not to scale. 
 

 
 
Figure S12. Kiyacursor longipes, KOKM 5542, holotype, identification of pedal phalanges, 
screenshot of photogrammetric model. Anatomical abbreviations: lph, left phalanx; rph, right 
phalanx. The Roman numerals II-IV denote digit number and Arab numerals denote phalanx 
number. 
 



 
 
Figure S13. Kiyacursor longipes, KOKM 5542, holotype, photograph showing single groove on 
the pedal ungual phalanges (pointed by arrow; character 230(0)). Anatomical abbreviations: lph, 
left phalanx; rph, right phalanx. The Roman numerals II-IV denote digit number and Arab 
numerals denote phalanx number. Not to scale. 
  



 

 
 
Figure S14. Kiyacursor longipes, KOKM 5542, right femur, histological sections under 
polarized light. Note the presence of ICL, LAGs (yellow arrows). Anatomical abbreviation: ICL, 
inner circumferential layer. 
 

 
 
Figure S15. Kiyacursor longipes, KOKM 5542, right tibia, histological sections under normal 
light. Note the presence of three LAGs (yellow arrows).  
 



 
 
Figure S16. Strict consensus tree of TNT analysis showing pruned taxa. 
 



 
 
Figure S17. Strict consensus tree of the TNT phylogenetic analysis with deleted unstable taxa. 
The figures above nodes denote Bremer support values. 
 



 
 
Figure S18. Morphospace of the hind limb proportions in Theropoda. The hind limb length 
(HLL) is the sum of femur length (FL), tibia length (TL), and third metatarsal length (Mt3L). 
The x-axis shows the ratio of tibia length (TL) to hind limb length (HLL). The y-axis shows the 
ratio of third metatarsal length (Mt3L) to hind limb length (HLL). 
  



Supplementary Table. Measurements of hind-limb elements in Theropoda. 
 

Clade Taxon Specimen 
Femur 
L Tibia L 

Metatarsa
l 3 L Reference 

Abelisauroidea 
Majungasaurus 
crenatissimus 

FMNH PR 
2278 568 455 250 Carrano, 2007 

Abelisauroidea 
Kiyacursor 
longipes KOKM 5542 257 294 182 This study 

Abelisauroidea 
Elaphrosaurus 
bambergi 

NHM GrS 
38-44 529 608 391 

Gatesy and 
Middleton, 1997 

Abelisauroidea 
Limusaurus 
inextricabilis 

IVPP 
V15923 208 249 155 Xu et al., 2009 

Allosauroidea 
Allosaurus 
fragilis UUVP 6000r 880 730 375 

Gatesy and 
Middleton, 1997 

Allosauroidea Sinraptor dongi IVPP 10600 876 769 410 
Gatesy and 
Middleton, 1997 

Carcharodonto
sauria 

Acrocanthosaurus 
atokensis MU 0-80-59 1153 865 416 

Gatesy and 
Middleton, 1997 

Carcharodonto
sauria 

Chilantaisaurus 
tashuikouensis 

IVPP 
V2884.7 1190 954 450 

Gatesy and 
Middleton, 1997 

Carcharodonto
sauria Neovenator salerii  730 680 340 White et al., 2013 
Carcharodonto
sauria 

Australovenator 
wintonensis  578 564 322 White et al., 2013 

Carcharodonto
sauria 

Fukuiraptor 
kitadaniensis  507 507 298 White et al., 2013 

Ceratosauridae 
Ceratosaurus 
nasicornis USNM 4735 620 555 254 

Gatesy and 
Middleton, 1997 

Coelophysoide
a Coelophysis bauri 

UCMP 
129618 245 255 150 

Gatesy and 
Middleton, 1997 

Coelophysoide
a 

Podokesaurus 
holyokensis  86 104 65 

Gatesy and 
Middleton, 1997 

Coelophysoide
a 

Procompsognathu
s triassicus 

SMNS 
12591 93 113 69 

Gatesy and 
Middleton, 1997 

Coelophysoide
a Segisaurus halli 

UCMP 
32101 145 160 99 

Gatesy and 
Middleton, 1997 

Coelophysoide
a 

Megapnosaurus 
rhodesiensis QG 1 208 223 132 

Gatesy and 
Middleton, 1997 

Compsognathi
dae 

Compsognathus 
longipes 

MNHN CNJ 
79 110 136 81 

Gatesy and 
Middleton, 1997 

Dilophosaurida
e 

Dilophosaurus 
wetherilli 

UCMP 
37302 557 580 300 

Gatesy and 
Middleton, 1997 

Dromaeosaurid
ae 

Deinonychus 
antirrhopus MCZ 4371 336 368 164 Brusatte et al., 2013 

Dromaeosaurid
ae 

Sinornithosaurus 
millenii 

IVPP 
V12811 148 175 94 White, 2009 

Dromaeosaurid
ae Microraptor gui 

IVPP 
V13352 98 126 65 White, 2009 

Dromaeosaurid
ae 

Velociraptor 
mongoliensis 

IGM 
100/986 238 255 99 Brusatte et al., 2013 

Dromaeosaurid
ae 

Saurornitholestes 
langstoni 

TMP 
88.121.39 230 300 115 Brusatte et al., 2013 

Dromaeosaurid
ae 

Linheraptor 
exquisitus 

IVPP 
V16923 220 252 128 Brusatte et al., 2013 

Dromaeosaurid
ae 

Bambiraptor 
feinbergorum 

AMNH 
FARB FR 
30556 119 171 82 Brusatte et al., 2013 

Dromaeosaurid
ae 

Adasaurus 
mongoliensis IGM 100/20 273 303 147 Brusatte et al., 2013 

Dromaeosaurid
ae 

Achillobator 
giganticus MNU FR-15 505 491 234 Brusatte et al., 2013 



Dromaeosaurid
ae 

Austroraptor 
cabazai MML-195 560 565 330 Brusatte et al., 2013 

Dromaeosaurid
ae 

Rahonavis 
ostromi UA 8656 87 120 48 Brusatte et al., 2013 

Dromaeosaurid
ae 

Microraptor 
zhaoianus 

CAGS 20-8-
001 74 94 49 Brusatte et al., 2013 

Dromaeosaurid
ae Shri devi 

IGM 
100/980 205 246 117 Turner et al., 2021 

Megalosauroid
ea 

Afrovenator 
abakensis UC OBA 1 760 687 321 

Gatesy and 
Middleton, 1997 

Megalosauroid
ea 

Eustreptospondyl
us oxoniensis 

OUM 
J13558 520 500 235 

Gatesy and 
Middleton, 1997 

Megalosauroid
ea 

Megalosaurus 
bucklandi 

BMNH 
31806.9 700 650 393 

Gatesy and 
Middleton, 1997 

Ornithomimos
auria 

Archaeornithomi
mus asiaticus AMNH 6565 314 401 286 

Gatesy and 
Middleton, 1997 

Ornithomimos
auria 

Dromiceiomimus 
brevitertius NMC 12228 468 578 397 

Gatesy and 
Middleton, 1997 

Ornithomimos
auria 

Gallimimus 
bullatus GI 100/11 665 740 530 

Gatesy and 
Middleton, 1997 

Ornithomimos
auria 

Ornithomimus 
edmontonicus ROM 851 435 475 310 

Gatesy and 
Middleton, 1997 

Ornithomimos
auria 

Struthiomimus 
altus AMNH 5257 513 560 385 

Gatesy and 
Middleton, 1997 

Ornithomimos
auria 

Garudimimus 
brevipes GIN 100/13 371 388 229 

Kobayashi and 
Barsbold, 2005 

Oviraptorosaur
ia Ingenia yanshini GI 100/30 228 281 125 

Gatesy and 
Middleton, 1997 

Troodontidae 
Saurornithoides 
mongoliensis AMNH 6516 198 243 139 

Gatesy and 
Middleton, 1997 

Troodontidae 
Sinornithoides 
youngi IVPP V9612 132 194 112 White, 2009 

Troodontidae 
Sinovenator 
changii 

IVPP 
V12615 118 154 86 White, 2009 

Tyrannosauroi
dea 

Gorgosaurus 
libratus NCM 2120 1040 1000 594 

Gatesy and 
Middleton, 1997 

Tyrannosauroi
dea 

Albertosaurus 
sarcophagus ROM 807 1020 1030 590 

Gatesy and 
Middleton, 1997 

Tyrannosauroi
dea 

Daspletosaurus 
torosus AMNH 5438 1000 870 490 

Gatesy and 
Middleton, 1997 

Tyrannosauroi
dea 

Dryptosaurus 
aquilinguis ANSP 9995 787 781 380 

Gatesy and 
Middleton, 1997 

Tyrannosauroi
dea 

Tarbosaurus 
bataar PIN 551/2 970 850 540 Maleev, 1974 

Tyrannosauroi
dea 

Tyrannosaurus 
rex TMP 81.12.1 1340 1180 698 

Gatesy and 
Middleton, 1997 

 

 
  



Supplementary matrix 
 
#NEXUS 
[written Sun Apr 07 09:30:59 MSK 2024 by Mesquite  version 3.61 (build 927) at AOA-Home/192.168.0.12] 
 
BEGIN TAXA; 
 TITLE Taxa; 
 DIMENSIONS NTAX=48; 
 TAXLABELS 
  Herrerasaurus Syntarsus Dilophosaurus Allosaurus Abelisaurus Aucasaurus Arcovenator 
Berberosaurus Carnotaurus CCG_20011 Ceratosaurus Dahalokely Ekrixinatosaurus Elaphrosaurus Eoabelisaurus 
Genusaurus Genyodectes Huinculsaurus Ilokelesia Indosaurus Kryptops Laevisuchus Limusaurus Majungasaurus 
Masiakasaurus Noasaurus Pycnonemosaurus Rahiolisaurus Rajasaurus Rugops Skorpiovenator MNN_tig6 
Spectrovenator Velocisaurus Vespersaurus Viavenator MPCN_PV_69 Afromimus Xenotarsosaurus Llukalkan 
Niebla Quilmesaurus Elemgasem Kurupi Thanos 'MPM_99' Kiyacursor Eumeralla_Formation  
 ; 
 
END; 
 
 
BEGIN CHARACTERS; 
 TITLE  Character_Matrix; 
 DIMENSIONS  NCHAR=246; 
 FORMAT DATATYPE = STANDARD RESPECTCASE GAP = - MISSING = ? SYMBOLS = "  0 1 2 3"; 
 MATRIX 
 Herrerasaurus        000000000001100000000000000000000100100(0 
1)0000000000000000?00000000000000000001000000000000000001000000000000000000(0 
1)0001000000000001?00000000?00000000001011000?000000000000010000000000000000000000000000000000
00000-000000000000?00000000000??000000?0 
 Syntarsus            
000001000010000000000000000000000100000000000000000000000000000000000000000100000000000000000
0001000000110000100010102110010??100000000010000010000(0 
1)0000000011000000000000001100001011101101000100011000100011100000001000100101000?00000000?000
00000? 
 Dilophosaurus        
00000000?000000??000??01000???00020000000000?00000??000??000?0000?0000??????0010000000?1001000?0
1?0000021100(0 1)000010101100010?0011000?000001000100(0 
2)0???00000001000000100000001000000?000?00010??0?0?11000?00000?00000100000001?00000000?00000??0
00000?0 
 Allosaurus           
00000100000000000000000010?000000200001000000000000001000000011101000011010100110000001000000
000100111020200100000121000001010000100000000000000000000100100000000001000000000-0000(0 
1)000000100010100110000001000000102001110110000000000010000000001000 
 Abelisaurus          
1111120?1?011??10111111210?1121101110?000101?11111?1001?111?10???11011??1???1??1?????????101?????
?????????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????? 
 Aucasaurus           
11?112??1?0?11???1??11?2??0??2?1????????????11????1????????????????0??????????????????10??0????121????
????11???1??121??10?1??0?1?1??11111?1021111?1???1??0110?211111111112110011?1??101?21???1121??1?1?
0??01?1121111?1?1111??11?11010111111???2111?312 
 Arcovenator          
?1????????????????0?1111110112?1121101101?0????????????11???11??111111??????????????????1????????????
??????????????????????????????????????0(1 
2)10????????????????????????????????????????????????????????0??????????1(1 
2)11?????????????????????????01??2?? 
 Berberosaurus        
????????????????????????????????????????????????????????????????????????????????????????????????1??????22
0?000??00???0?(0 1)1???????????(0 
1)1?????????????0???????????????????????011?????????????????????????0100(0 
1)1?????10110??????????????????????????????? 
 Carnotaurus          
111112111?0111101101111210011211101111011101110111111111110111???100111?111?111111111110?10100



012?111112211110111012101000111111111111111111211?1?10110110110021111011111211001111111011211
111121?111110?1?1111?????11????1????????????????10001110312 
 CCG_20011            
???????????????????????????????????????????????????????????????????????????????????????????????????????11
0?0111?0?1??211010???0?0000???????0?0???(0 
1)???????????????????????????????????????????????????????????????????????????????????????????????????? 
 Ceratosaurus         
00001200100000000100000000001110020100000000000000000000000111?110000111011100111101001000011
11121011112210000000(0 1)1210000010?0111100110?1?00001002000000100000011010100000011101(0 
1)011101??00000?111101110100(0 1)11111010110111110000100100?????00?00001100 
 Dahalokely           
???????????????????????????????????????????????????????????????????????????????????????????????1???????22
11110101012111000110111111(0 
1)???????????????????????????????????????????????????????????????????????????????????????????????????????
?001???0??? 
 Ekrixinatosaurus     
1??1?211?001110?????1110?111?2?1?0????1???11???????????1????1??????????????????????11??01?0????1?????
??222?11?001?1???11?????????1??(0 
1)???0?0???111??0??????????????????????????????1?????1????11?1??????1?0011?011111??01??1?0?0????????1
???????1(0 1)??211 
 Elaphrosaurus        
???????????????????????????????????????????????????????????????????????????????????????????????1(0 
1)??????1100011100110021101011011100011111?01101??1?1??01?01111111111010??1?01?0???1011011000011
2?0?00100?11101000012210100100020100?????????1?100?010? 
 Eoabelisaurus        
?0????????????????00010000000110020101001000?10?01??0??01?011?????00?1??????????????????00???0?1(1 
2)??????221?110?0101?101000100011111011111?1121100200??11100?0000??101(0 1)01010111111111101110(0 
1)00?121?-011???01(0 1)(0 1)11111111101111??10011000111?01?01000012?0 
 Genusaurus           
????????????????????????????????????????????????????????????????????????????????????????????????1???????2
??????0???????????0?????1???1????????????????????????????????????????????11?01??1111??2???????0?0?(0 
1)2002?0??11???????????????????????????????? 
 Genyodectes          
0???0?????????????????????????????????????????????????????????????????????????????000?(0 
1)?0001111??????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????? 
 Huinculsaurus        
???????????????????????????????????????????????????????????????????????????????????????????????1?????????
???????????????????01111010?11010??????????????????????????????????????????????????????????????????????
??????????????????????????????1???0??? 
 Ilokelesia           
?1?????????????????????????????11101111010?1???????????????????1???????????????????????????????1???????
222110010101210110???11?1111?????????2??112?011??????????????????????????????????????????????????????
?????????????????????????111?????????1???1 
 Indosaurus           
??????????????????11?1111?0112??????????????????????????????11????11???????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????? 
 Kryptops             
1????2011?011??????????????????????????????????????????????????????????????????????????01100???????????
?????????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????? 
 Laevisuchus          
???????????????????????????????????????????????????????????????????????????????????????????????1?????????
?01?1?0011?011?00???????(0 
1)?????????????????0?????????????????????????????????????????????????????????????????????????????????????
????????????? 
 Limusaurus           001?0?0???0?00000?00?00000?0?0000?01(0 
1)???00?0?0?0000??????00?????????????????1-?????0?0-
1???????1??0?000?2000?11???10?21??0????11????????????10?00?01001110111101??100101?1?100(0 
1)1110011100(0 1)100001?000?0?????1(1 2)?000????1??1?????20??0??1????????0??????? 
 Majungasaurus        
111112011001110101111111101112111011100100011110111101111111111111111111111211111110011011010



001211111122111101010121010001011111111(0 
1)111111021000210110010010021111111?112110011????101111(0 
1)10112?11???11?101???1??1011?111111?001101011111?11100000100 
 Masiakasaurus        
00?1?00?111?0?????00000000?????00001000100?0?0010?????????????11?1001???????10?1110000110011?0?12?
011112210111100111021000110111101(0 
1)10111100111001?011?1?01111111111010????????11011111?11010??21111011011012101??10111111111?211
00111101??1000(0 1)??0100 
 Noasaurus            
0??1?0010111000????????????????????????????????????????????0???????????????????????????10011??01(1 
2)?????????01?1?101110??00??????????????????????????000???????????????????????????0????????????????????
?0???????????????????????1?????????????????????? 
 Pycnonemosaurus      
?????????????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????121111?????????????????????????????????????????????????1????1???????2?
?11???????????????????????????(0 1)(0 1)??202 
 Rahiolisaurus        
1?????????????????????????????????????????????????????????????????????????????????????0??001??????11111
00(0 
1)01?0011?12?0?00???????????111???????????????0???011?????????????????????1??01121010?12?1???0?0?1??1
1?11?1211?1?11?0001??000??????0???????1?? 
 Rajasaurus           
11????????????????1??1111?0112????????????????????1?????????1111??11???????211????1?0110?101???12????
????????????????????011???111??110?11?1???????0??????????????????????????????0???0???110????1????11???
1110???1?11?1?????00????0?????????????????? 
 Rugops               
111112??1001110111010000110112??????????????11110011??????????????????????????????????101101?0?????
????????????????????????????????????????????????0????????????????????????????????????????????????????????
?????????????????????????????????????????? 
 Skorpiovenator       
11?112111?01111????????01?0??211111110111011011111??11???1??????????????????1??????111?01???0?0????
??????(0 
1)?1???010?21?11????11??????????????2?111?1?11?????????????????????????????11011?0110112???1??11?001
1?02111111?1??????11110101?1?1100?01110211 
 MNN_tig6             
???????????????????????????????????????????????????????????????????????????????????????????????11??????2
200101(0 
1)0010112011010??111100???111?????????000?????????????????????????????????????????????????????????????
??????????????????????????????????? 
 Spectrovenator       11???200??0110011101000011?000111(0 1)110000000001110(0 
1)1101111111??11010?1111111?1111?1?000?0100?0?0??1?????2??????10?????????01????1?1?????1???????11??
?11????????????????????????????11?011(1 2)110011?????1?10?0?1???11?10?10111111?10??(0 
1)?1111?????????????(0 1) 
 Velocisaurus         
?????????????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????0?111???11
?12?1?11111102110111??1?10??????????? 
 Vespersaurus         
????????????????????000000?????????????????????????????????????????????????????????????????????11?011?1
221011(0 
1)1001100210001???1110??101????????0?1?????1?0111?00111001?10???02??10??111???010??2?1?10?10??????
???????????????121??11111(0 1)110??????????? 
 Viavenator           
????????????????????111010011211101110011101???????????11???11110010???????????????????????????121??
???22111101110121010?0??01111111???????0211112?01101101?00???????????????????????????????????????1?
?????????????????????????????????????11211102?2 
 MPCN_PV_69           
????1?????????????????????????????????????????????????????????????????????????????????1??101????2???????
?????????????????????????1????1????1211???????????????2?11??????????????????????????????1???????????????
???????????????????1?1?1?11??????????? 
 Afromimus            
?????????????????????????????????????????????????????????????????????????????????????????????????????????



??????????????????????????????????????????????????????????????????????????????????????????????????????0??
101111??0?1????????1???????????????? 
 Xenotarsosaurus      
???????????????????????????????????????????????????????????????????????????????????????????????12??????2
2?????????????????11????11?????????????????????????????????????????????????????????????????????0?010111
11111(1 2)10111110???????????????0????????? 
 Llukalkan            
11?1?211??0?1??00?011110101112?1111111011111010101?100111??111?111?0?1?11111????????????110??????
?????????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????? 
 Niebla               
???????????????????111121?1?2???????????????????????????????1101110011??????????????????1???????2?????
???????????????????????????1????????????????????111?1?0?????????????????????????????????????????????????
???????????????????????????????????????? 
 Quilmesaurus         
?????????????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????0????111(1 
2)1012????????0????????????????????????? 
 Elemgasem            
?????????????????????????????????????????????????????????????????????????????????????????????????????????
??????1???2????????????????????????????????????????????????????????????????????????????????????????1??2?
???1???1111?11????1?1?1??1??????????? 
 Kurupi               
?????????????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????02111121???????????????????????????????1???1???????????????1?????????
???????????????????????????????10??211 
 Thanos               
???????????????????????????????????????????????????????????????????????????????????????????????1?????1???
?????????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????1?????????? 
 'MPM_99'             
???????????????????????????????????????????????????????????????????????????????????????????????12??????2
211?00??1?1??????011?????1?????????12111121???????????????????????????????????????????????????????????
??????????????????????????????00?(0 1)?1?110 
 Kiyacursor           
???????????????????????????????????????????????????????????????????????????????????????????????12??????2
200010?00?10??1?10?????????????????????????0?0?110?11121101001(0 
1)????????????????????????????????0?10121010????11?1001?12110110011?10??????????? 
 Eumeralla_Formation  
???????????????????????????????????????????????????????????????????????????????????????????????????????22
000?000001002101???????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????? 
 
; 
 
END; 
BEGIN ASSUMPTIONS; 
 TYPESET * UNTITLED   =  unord:  1- 246; 
 
END; 
 
BEGIN MESQUITECHARMODELS; 
 ProbModelSet * UNTITLED   =  'Mk1 (est.)':  1- 246; 
END; 
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