AMNIOTA
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Thrinaxodon

Enlarged ITF;
Incisors, canines
& cheek teeth; —
Forelimbs more
developed than
hind Dimetrodon

Synapsida

Mesosaurus

Infratemporal —f— Parareptilia

fenestra
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Placoiontla Euparkeria
Sauropterygia
Pee Archosauriformes
Antorbital and
@( mandibular
fenestrae; air
Ichthyosauria .
sac system?;
__I Belly-breathing?
Euryapsida
Archosauromorpha
Lepidosauria
Sauria
Diapsida

—1_ Infra- and Supratemporal fenestrae;
Hindlimbs more powerful than forelimbs

AMNIOTA

Lissamphibia

Tetrapoda

Sauropsida (Reptilia)
Aglandular skin; Water-conserving kidneys;

enhanced color vision; suborbital foramen/fenestra

— Amniotic egg; Claws; Live on land for entire life cycle

Limbs with digits; Necks; Live on land as adults



Dinosauria

) Elongate pubes
Marasuchus & ischia

Crocodylomorpha

Rauisuchidae

Dinosauriformes

Lagerpetidae

Loricata ORG I "’o '?
s
- f \ '." Dinosauromorpha
Poposaurdidea Parasagittal stance?;
-l Hinge-like ankle joint
Ornithodira
Paracrocodylomorpha %"
. //\\5 v 'o, ?
Suchia Ornithosuchidae Avemetatarsalia
Phytosauria __1 _Elongate tibiae & metatarsi;
| loss of bony armor
Pseudosuchia
Enlarged calcaneal tuber ("heel”);
two rows of dorsal osteoderms
ARCHOSAURIA
VSN I ‘ 1 Nests with vegetation; Parental care of young;
Euparkeria Extensive vocal communication; Parasagittal
| stance?; Flow-through lung?

Archosauriformes

Antorbital & mandibular fenestrae; Dorsal osteoderms;
Air sac system?; Belly-breathing?



DINOSAURIA

RS R,
‘ééé\ Lilil Jﬁ!".’!!!mn

\

Theropoda
. . Saurischia
Marginocephalia o @‘JL&\//%@%‘JJ
| i
TN t‘ L \‘\
Thyreophora
Ornithischia

DINOSAURIA
Elongate Deltopectoral Crest on Humerus; Se-
—— miopposable Manual Digit |; Reduced Manual
‘ Digits IV & V; Open (perforate) Acetabulum;
potential for fuzzy integument

Silesauridae
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Marginocephalia Ornithopoda

Neornithischia
Asymmetrical J—
enamel on teeth;
Gap between pre- |
maxillary & maxil-
lary teeth

Genasauria

W)

Hands reduced in size and _}__ i Eocursor
reduced grasping ability |

ORNITHISCHIA

Deep powerful skulls; Pre-
maxillary tooth row ventral to
—1— maxillary tooth row; Jaw joint
ventral to dentary tooth row

Backwards-pointing Pubis;
Epaxial ossified tendons ~ |

ORNITHISCHIA
Broad Phyllodont (leaf-shaped) Teeth with Large Denticles;

Saurischia

Predentary Bone; 5 or more sacrals; Inset tooth row (for

cheeks?)

Dinosauria



Edmontonia
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THYREOPHORA

A '.Q,;Ti i

Euoplocephalus

Ankylosaurinae

..t s ing
s z \!

—_ Short triangular skull;

IS : A/etoplt Triangular hornlets on
A Gastonia | skull: Tail club
Stegosaurinae I .

. Ankylosauridae
| Nodosauridae Complex internal nasal passage
Ankylosauria
Stego;auridae
Stretched Neural 1 — . N Osteoderms fused to skull; Rings of osteoderms
uayangosaurus .
Arches on neck and shoulder; Extensive osteoderms
over body; Body mediolaterally wide
Stegosauria y y y
Paired Plates & e
Spikes; Thagomizer . )
Eurypoda /“)‘ -
Metatarsals only contact at proximal end, Scelidosaurus
spread out distally |
Thyreophoroidea
Larger body size; More extensive armor; _}
Obligate quadrupedality I
THYREOPHORA 7
Keeled osteoderms —3— Neornltrluschla




NEORNITHISCHIA

Camptosaurus gl &

Greatly enlarged

nares; Much larger

size; Spike thumb; More
Metacarpals II-IV complex

hoof-like; Metacar- chewing
pal V opposable jointPryemorpha |

Ankylopollexia

Rhabdodontomorpha

Iguanodontia )

Larger size; Premaxilla toothless; Diamond-shaped Hypsilophodon
tooth crowns; Enlarged naris; 6 or more sacrals |

ORNITHOPODA 7
Cheek teeth wider than tall

Orodrominae

Ceratopoda Parksosauridae
Enamel on only one side of each cheek tooth

NEORNITHISCHIA ‘



STYRACOSTERNA
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Edmoniosaurus Gryposiurus Corythosaurus Parurolhus
Hadrosaurinae Lambeosaurinae :
(Saurlophinae) Hollow nasal chamber forming
P 1 crest on top of head
Extremely enlarged
nares; Greatly Euhadrosauria

flared snout N ¢ _ =8

Tethyshadros

Hadrosauridae Protohadros
End of premaxillae flared outward ("duckbill”);
Increased number of tooth positions; Dental I
battery; Manual digit | lost; Metacarpals II-IV Hadrosauria
greatly elongated lguaiodon

I Iguanodontidae

STYRACOSTERNA
Greatly enlarged nares; Much larger size; Spike thumb; Metacarpals __|

lI-IV hoof-like; Metacarpal V opposable

Camptosaurus

Ankylopollexia



MARGINOCEPHALIA P T
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Zuniceratops Ceratopsidae
I _I_Even larger size;
Nasal horn; Shear-
TN Ceratopsoidea "9 dental battery
Pachycephalosaurus Stegoceras Larger size: Postorbital
I I horns
Pachycephalosauria
Thickened skull
dome; Small ossi- i = Coronosauria
At —_— 2 VS, :
flcgtlons along " « (\ i —}Enlarged frill; Enlarged skull;
ridge of skull R | Obligate quadrupedality

Quadrupedality

Neoceratopsia

—— Frill; Jugal “horns” well posterior of the orbit

Ceratopsia
—1— Rostral bone; Jugals form pointed “horns”

MARGINOCEPHALIA
Shelf of bone extending back over occipital region of skull

Ornithopoda

| Cerapoda



CERATOPSIDAE

Nasal horn enlarged,;
postorbital horns ——
reduced

Anchiceratops

Albertaceratops Kosmoceratops

Centrosaurinae

Short, deep snout; Pair of
spike-like epoccipitals projecting —
from back of frill

T,

PR (\\\\mm.
S,

Zuniceratops

Chasmosaurinae
(Ceratopsinae)

. Longer, shallower snouts;
Elongated rostral; Long frill

CERATOPSIDAE

Even larger size; Nasal horn; Shearing dental battery;
Double-rooted teeth; Increase in number of tooth posi-
— [ tions; Epoccipital bones along frill; Anterior cervicals

fused into syncervical

Ceratopsoidea



SAURISCHIA
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—1— Premaxilla-maxilla kink

Herrerasauria

Theropoda
Blade-like serrated teeth; Promaxillary fenestra;

Intramandibular joint; Enlarged hands with
SAURISCHIA increased grasping ability

S ) Special Articulations (hyposphene-hypantrum) in dorsal vertebrae;
Ornithischia 1 Elongated Neck; Hollow air sac chambers in cervicals; Metacarpal |
| reduced; Enlarged thumb claw; Manual Digit Il longest in the manus

Dinosauria



Neosauropoda
Teeth at
front of VAR
snout; Nares I | Shunosaurus
dorsally 1

placed

SAUROPODOMORPHA

“core prosauropods”

Eusauropoda
Further size increase; Rounded snout; tooth-to-tooth
occlusion; wide gape (loss of cheeks?);12 or more
cervicals; Modified manus and pedes

Sauropoda
Shortened snout; Obligate quadrupealitys—

Metatarsal V weight-bearing

Anchisauria
Further size increase; some quadrupeality

Massospondylidae

Massopoda I
“basal

Plateosauria
.~ sauropodomorphs” --.__

X ‘ Riojaauridae '
e, —— Quadrupeality
( \% S Increased body size; even longer neck;
P s d shortened distal hindlimb
’ gﬂg——k\ Eoraptor i
Paﬁpha;ia I Cheeks? —I— R \\iﬁ‘jj‘ﬁ?‘(%\% —
I | T S\
SAUROPODOMORPHA Decreased skull size; tall leaf-shaped teeth; long neck; Theropda
possible small beak on dentary |
| Saurischia




NEOSAUROPODA

Eutitanosauria
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~ Diplodocidae

| Pencil-shaped
teeth Loss of
manual phalanges

Dicraeosauridae Extremely
Extremely tall _ | elongate

sp!|t neural necks and tails
spines

Lithostrotia
Osteoderms ‘ Flagellicaudata
_ Titanosauria Nares joined together
Extre_l-W|de pelves; More Forelimbs _l above orbit; Long
flexible dorsals; Robust —g— _} longer than skulls; Short forelimbs;
radii & ulnae hindlimbs: Whip tail
L 30 Elongate s ]
Astrodon necks i
I I Rebbachisauridae
Gnawing
Titanosauriformes N
dental batter
Expanded snout; Nares on top of skull —§— Y
: S Diplodocoidea
Camarasauridae
| __| Pencil-shaped teeth only along
Macronaria front of snout; Squared-off snout
Nares as large or larger than orbits; P
Elongated metacarpals
NEOSAUROPODA

Teeth concentrated at front of jaws; Tooth-to-tooth occlusion; —4—
Nares even more dorsally placed Jobaria
J

Eusauropoda |



N EOTHEROPODA

Abelisauridae

Short round-
ed snout;
Squat thick- / \
ened teeth;__ Noasauridae
Highly
reduced fore-
arms

\\\\\
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Splnosaurldae
Conical teeth; 2R

Tall neural_

Megaraptora smmmmms ?

I Carcharodontosauria

~ spines

= D)
Megalosauridae

Megalosauroidea
—1__ Elongate skulls;

Powerful arms

Elaphrosaurinae

Carnosauria

Avetheropoda
Maxillary fenestra;
Extremely complex
chambers in verte-

I Noasauridae

Abelisauroidea
Special prongs

on vertebrae;—4—

Flange on femur

Monolophosaurus

= )
Ceratosauridae I

phalanges; 7 or more sacrals

m}s&%\w/" Dlophourus

Orionides

. Tetanurae

Averostra

Coelopﬁysoidea

brae; Manual digit IV
lost

|_Maxillary fenestra; Teeth restricted to front of jaws;
Larger hands; Interlocking caudal vertebrae

Asymmetrical premaxillary teeth; Loss of premaxilla-maxilla kink;
— Reduced number of maxillary teeth; Lacrimal fenestra; Expanded
anterior part of ilium

—I— Reduced number of maxillary teeth; Maxillary teeth all anterior to orbit

NEOTHEROPODA

Pedal digits | & V reduced

I Theropoda

| Furcula; Manual digit V lost; 5 or more sacrals; Enlarged hip muscles;



COELUROSAURIA
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Therizinosauroidea

AR ggassssaazeeees; 22

Ry

Enlarged manual claws;__

Caenagnathoidea Caudipteridae

' \ Backwards-pointing pubis; ‘% I | ~g -
Tyrannosauridae Four-toed foot zia”“ Oviraptorosauria AN
MUCH larger size; Enlarged — 1 Small Short boxy skulls; Some s/ il E_d
head; Thickened teeth; Reduced skulls;  toothless; Some with arc—E0 T
arms; Manual digit 1l lost; Elon- | Elongated o~ tometatarsus
gate hindlimbs; Arctometatarsus neck © AN -
¥ AR o _ %S\Small but
yranus )\gk Therizinpsauria Alvarez‘sauridaépowemcul arm,
" ) TN
I I Proceratosauridae i ii\?]?]cafiigits I
Tyrannosauroidea ) _I_Al\rac?:rrtlel’tatar- Pennaraptora
Fused nasals; Ornithomimidae : Laterally-direct-
U-shaped susin ed shoulder
premaxillary | Haploc:elrus advanced — [ Jjoint; Well-de-
teeth; Slender | Arctometatarsus forms . velo’ped semilu-
meta’carpal 1 5 Enlar_g.ei Alvarezsauna nate carpal
Deinacheiridae manual digit | Pennaceous tail
. feathers; Brood-
I ing

- Toothless
Pelecanimimus beak

Ornithomimosauria

Small skull; Long

Maniraptora

Enlarged forelimb; Large bony
[ sternum; ?Backwards-pointing

neck; Metacarpals pubis
all the same Maniraptoriformes o
length Numerous leaf-shaped teeth; Increased brain size;
Carnosauria

Decreased skull size; pennaceous arm feathers

COELUROSAURIA
Enlarged brain; Long narrow hand; Kayak-shaped chevrons;

Long narrow foot

T

I Avetheropoda




EUMANIRAPTORA

5

A

-~ KX D Ichthyornis  Hesperornithes Aves
Enantiornithes Toothless
p beak;
Jeholornis Tibiotarsus
IOrnithurae
Carinatae
—4— Manual unguals lost;
Keeled sternum;
Troodontidae Synsacrum
Increase in number Euornithes
of teeth: Jail fan; Short pygostyle;
1 Leaf-shaped teeth in Confuciusornithidae ormithoth Loss of long leg feathers
. rnithothoraces
:?r;ns’gs:;gteedlegs _] Toothless | _C.arpometacarpus; Alula; Increased sternum
Most’have ’ beak size; Ta.rs.ometata.rsus; Backwards-facmg
forwards-pointing pedal digit |; ?Active powered flight?
. Pygostylia
pubis —I— audal count greatly reduced; Pygostyle

g
J ]

Y,
Dromaeosauridae
Enlarged prongs in

—]__caudal vertebrae; Avialae _
Enlarged sickle claw Scapula fused to coracoid; Humerus longer than

Oviraptoroéauria CUMANIRAPTORA scazulla; Ulna longer than femur; 25 or fewer
caudals

VERY long arms & hands, tail very mobile near base; sickle claw on

retractable pedal digit Il; distally-placed backwards-facing pedal digit

I; backwards-facing pubis; long leg feathers; ?Limited flight?

I Pennaraptora
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