
 Ornithischia 



Saurischia 





What are saurischian dinosaurs? 

  have a saurischian hip (keep ancestral configuration) 
  Special articulations between dorsal vertebrae  
     (called hyposphene-hypantrum articulations) 
  Complex chambers in vertebrae  
  Elongate necks with posterior cervicals longer than anterior ones 
  Manus with an enlarged digit I ungual (thumb claw)  
  Manual digit II is the longest in the hand  





Saurischia: group 1 



Sauropodomorpha 
  plant eaters  tall, leaf-shaped teeth 
  decreased skull size 
  elongated neck 
  include the largest land animal of all time (35 m, 100 t) 
  since the Late Triassic (world-wide distribution, except Antarctica))  
  evolution starts with the so called prosauropods 

Plateosaurus 



Sauropodomorpha 



Sauropoda 



Sauropodomorpha 





Diplodocus 
Marsh, 1887 

pencil-shaped teeth and long sloping skull 

the whip tail 



Apatosaurus Marsh, 1877 (= Brontosaurus Marsh, 1879) 

Marsh’s reconstruction with wrong skull 

Forelimbs much shorter than hindlimbs 



Brachiosaurus 

forelimbs longer than hindlimbs 

nares move dorsally  
onto the forehead 



Brachiosaurs – the giraffes among the dinosaurs?  



Armor in sauropods 

Ampelosaurus 



Sauropod lifestyle 
•  herbivorous 
•  50 kg of vegetation every day 
•  no grinding teeth 
  gastroliths (in addition to  
     bacterial and chemical breakdown) 

no! 

maybe! 



Gastroliths 



but! 



now what? 



Evolutionary patterns within the sauropodomorpha 



Theropoda  

 ("beast-feet“ –"skräckfot“) 

Saurischia: group 2 







Theropoda or Neotheropoda 



Intramandibular joint 



The furcula T. rex 

Suchomimus (a spinosaur) chicken 



T. rex 



T. rex 



Manual digit V lost  

•  digit V lost and tendency to reduce       
digit IV 

•  could grip things (except if only 
two digits left) 



Five or more sacrals 



Pedal digits I and V reduced  

I 

V 

II III 
IV 



Pedal digits I and V reduced  



hadrosaur 

theropod 



imprint of digit III and IV 

III 

IV 

Utahraptor 



Sauronitholestes (Late Creataceous, Alberta) 



Plateosaurus 
primitive sauropod! 



Other characters of typical theropods 



Major groups of theropods 



Ceratosauria 



Rajasaurus (Late Cretaceosu, India) 



Rajasaurus (Late Cretaceosu, India) 



Carnotaurus (Late Cretaceous, South America) 







Tetanurae 

Carnotaurus, ceratosaur 





Carnosauria 



Allosaurus 



Allosaurus 



Gigantosaur 





Coelurosauria 





Coelurosauria – differences to other theropods 



Long slender tridactyl manus 

Deinonychus  

Gallimimus 



Enlarged brain 





”Boat” shaped chevrons 

Diplodocus Tyrannosaurus 



Long narrow metatarsals 

T. rex 

Struthiomimus (Late Cretaceous, USA) 



Struthiomimus (Late Cretaceous, USA) 



Protofeathers 

basal tyrannosaurid (Dilong) 





Sinosauropteryx (Early Cretaceous, China) 

Most primitive feathered dinosaur? 

or structural fibers, probably collagen? 



Archeopteryx (Upper Jurassic, Germany) 



Relatively long arms 
Struthiomimus (Late Cretaceous, USA) 



Dromaeosaurus  (Eumaniraptora) (Late Cretaceous, Canada) 



Long arms ???? 

Tyrannosaurus 











Caudipteryx (Early Cretaceous, China)  
Oviraptor from the Jehol-fauna 



Velociraptor 

Upper Cretaceous 
Mongolia 

presence of  
quill knobs 



Deinonychus (Middle Cretaceous, USA) 

most likely to be feathered 



  Deinonychus 
(Cretaceous) 



Microraptor 
Early Cretaceous 
China 



More feathers… 

ORNITHODIRA 

ARCHOSAURIA 

DINOSAURIA 

pterosaurs 

crocodiles 

Marginocephalia Ornithopoda 

Thyreophora 

ORNITISCHIA SAURISCHIA 

sauropods coelurosaurs (incl. birds) 

Psittacosaurus 

Sciurumimus 

pterosaurs 



Sciurumimus albersdoerferi , Late Jurassic, Germany 



Implications? 

If … 
…pycnofibres of pterosaurs,  
…tail bristles of psittacosaurs, 
…protofeathers of megalosaurs and tyrannosaurs  
…and feathers of coelurosaurs are homologue … 

then… 
…”feathers” could be an ancestral character of all Ornithodira 
…which in turn would/could mean they are all warm-blooded. 




