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ARCHOSAURIA -
in front of eye;

in jow

SAURIA - behind & above eye;
behind & below eye

REPTILIA - under eye
SYNAPSIDA

AMNIOTA - amniotic egg

TETRAPODA - 4 limbs; 5 fingers & toes

VERTEBRATA - vertebral column




Firsts of the
Cambrian - Ordovician - Silurian - Devonian - Carboniferous - Permian
chordates land plants  _tijaginous  tetrapods ~ Amphibians Seed plants
vertebrates jawed fish  osteichthys  amphibians Amniota
RIS Synapsids
““B™ Sauropsids
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Firsts of the

Triassic Jurassic Cretaceous - Paleogene - Neogene
Turtles JAVISIS Dinosaur diversity Rise of mammals

Crocodiles Angiosperms
Lepidosaurs

Marine reptiles

Dinosaurs
Pterosaurs
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Bone Growth

Without Without
mineral collagen

Tetrapod skeletons = hydroxyapatite & collagen
* Mineralized = Hydroxyapatite Cas(PO,)s(OH),

e Calcium & Phosphorous = 5t & 6t most abundan
body elements (>90% in bone)

* Ca-phosphate skeletons = stable endoskeletons
* Bones: cortical vs. trabecular/cancellous

Normal Bone Osteopenia Osteoporosis Severe Osteoporosis

cancellous bone

* Endocrine & metabolic processes + muscles &
stress causes bone turnover (you: 100% in ~10yrs)
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Pseudosuchia

Low - medium metabolic
rate, ectothermic

Diapsida, Archosauria e a5 e

Crocodyliformes

(termed Crocodylia
Crocodylomorpha DY Steel 1973)
(closest to Crocodilia
of 20th century use)

Th

Pseudosuchia

Crocodylia

codylomorph crown-group)
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Pterosaurs Vi R
*Likely high metabolic rate,
endotherms (filaments

*Bones: pneumatic, air sacs
*Super long 4t finger
*Oldest 228Ma

*Quetzacoatalus 72Ma

o— Nemicolopterus

66.0 Ma =
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i (a) Known from large head
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2 beaks
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Dinosauria

Triassic period

Jurassic period \ -
(206 to 144 million years ago) %

Brachiosaurus <

Cretaceous period —
(1441065 million years ago)

* Medium-high metabolic rate

(248 10 206 million years ago) Apatosaurus

e ,» . u:( .
i,

Iguanodon

A

Shantungosaurus
Lombeosaurus

o

Tyrannosaurus rex

higher caloric intake

Ploteosaurus
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https://www.youtube.com/watch?v=fH6MSNwu5Jc

Avian Dinosaurs = Aves = Birds

* Highest metabolic rate, endotherms, bipeds

* Dinosauria, Theropoda, Coelurosauria
(feathers), Maniraptora, Pygostylia

* Medullary bone

*Oldest: ~164Ma Epidexipteryx hui
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——— Transitional
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Time (million years ago)
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Rapaxavis (9)
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Longipteryx (&), (f)
Boluochia  (d)
" —D Largirostrornis
Pygoslyii _D Cuspirostrisornis (c)
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Enanti-
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AVES\ AES Other Cathayomithiformes
—D—« Other Enantiornithes

v
' .

F-- :—D Sapeornithidae (b) *, Key:
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-~ :—l Zhongjianornis ==~ . # I] Complete dentition

'
|- __I Zhongornis -
2
u D.
'J (a) . Edentulism
—D Archaeopterygidae
E_ _____________ E. - ﬂ More or less isolated avian teeth indet.

TRENDS In Ecology & Evolution

D Partial reduction of dentition

Avian Dominance

Lepidosour]d ......................
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Crocodylomorpha ===-sssx=-sxx=-

PterosquriQr=s==s===sssasassanausauaas
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Basal Theropoda

Tyrannosauroideq ======

ArChOS:OLf”O % Non-avian Maniraptoriformes ==« ak—\ s@
Omithodira = Palaeognathae =ss-sssssssseses % %

Basal Neognathae
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Aves Telluraves ==rsssrmremmmammnmananananan.
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Loss of teeth & surviving the extinction B

Endocasts & big brains
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Synapsida
’ Therapsida

Cynodonta

Synapsida 2 Mammalia | |
~315Ma earliest synapsid Asaphestera Y _ Y . s

~ T o ) Diverse pelycosaur  pelycosaurs® (mid-Permianto  Diverse cynodont  Trimeledontids!  Early mammalian (egg-iaying (pouched (placental
5 5 IVI a D I I Cto O n Cy n 0 O nt 0 g te et groups* (Permian) (Permian) mid-Jurassic) groupst (Triassic)  (Triassic) groups? (lade Triassic)  mammals) mammals) mammais)

Cix rtoc

plac ong

~195Ma Hadrocodium (Mammaliaformes)

~160Ma placentals & marsupials diverge
(jaws, teeth, & skulls)

~160Ma Juramaia (earliest placental)

~66Ma Didelphodon (marsupial)B

The fossils examined in this study were discovered in the
Hell Creek Formation in Montana and North Dakota ...

https://www.youtube.com/watch?v=T- https://www.youtube.com/watch?v=Q8ceQX_j-

TIDyvm3Bo&ab_channel=WildDestinations = Vo&t=10s&ab_channel=UW%28UniversityofWashington%29




Millions of years ago
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-
LJ 5 &
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Very small hind legs .
g . 'a C
Nasal opening shifted further back 0 A Placentalia
|
Echolocation for hunting o ‘Stem |
. - metatherians’
Complete loss of hind legs
Nasal opening reaches position - ) - Eutherians-placentals
of blowhdle in living whales O
. -
Baleen for filtering food O
Metatherians-marsupials
I = . Marsupialia




©Udo M. Savalli

Lumbar Vertebra Th
3 o,

Metatarsals

Mandible
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Humerus
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Primate Ancestral Traits

~50Ma Notharctus = earliest
primate, nails instead of claws, Rhesus
! hand like ours, divergent thumb monkey

*Grip with hands
*Eyes face forward

*Bipedalism = back problem:s,
freed hands
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Hominins

*Homo (humans) & Pan (chimps & bonobos)

*Bipedal locomotion (lumbar curve), broad ilium, larger brain case, smaller teeth
~4.4Ma Ardi climbed in the trees: grasping foot that could walk + grasping hands

@ +«——— Smaller jaw (V-shaped)

‘ Barrel-shaped chest

Longer femoral neck

Longer toes P St
KNM-WT 15000 KSD-VP-1/1 A.L. 288-1 DIK-1-1 Stw 431 Sts 14 Stw 573 MH2 MH1 LES1 “Neo” (big loge splayed) i
“Turkana Boy” “Kadanuumuu” “Lucy” “Selam” Au. africanus Au. africanus “Little Foot” Au. sediba Au. sediba H. naledi Australopithecine Homo sapiens
(facultative biped) (obligate biped)
Hormo sapie

Homo erectus 300k years ago - Present

1.9 - .1 million years ago Q Oé
(=3 L &
Australopithecus boisei g ) Q 3
Australopithecus afarensis 2.3 - 1.2 million years ago 5 < v % \
39-2.9 million years ago 3 £ =7 Ca i - ) ff N \.&
& 1S g § 1 =1 \ B »
». B / N " N o y N /
> - & A N\ l\” \ |
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Homo Sapiens Range of Motion

* Human Range of Motion (ROM) =
* Every vertebrate has a unigue range of motion

* Human skeletal issues: lordosis & kyphosis

Cervical

. Thoracic
* Barrel shaped rib cage Cambar
o { Cranium
* Sl Joint - 4 () Sacral
* Posture Coceyx
Stemum 3= = ‘E_
* Sitting w_  HSE e TOTAL
FAN o
* Text neck - T =
* Osteoporosis —— Caen  4E
'r‘ Carpals %2
. . Femur e Metacarpals \Ef
Gravity is rude but s e
your skeleton helps ral E: .
you defy gravity Y — .
eve ry day ) Phal?n?lmsals

TN

# Vertebrae

Curvature
Extension
Rotation

Lordotic ~ 75°  40° 50° 35°
Kyphotic ~ 25°  45° 35° 20°
Lordotic ~ 35° 60° 5° 20°
Kyphotic X X ~3-5° X
Usually kyphotic - “does not move”

145° ~90° 75°

X 135°

3 £
2 i2
e 3
9g
~e
{3z
bt
ey
2233290022002

N s
23333

=0
2
=5
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Rectaton Life on Earth

Our skeletons are alive, they evolve with us

lizards

individually and as a species, genus, family, order, etc.
Your skeleton is a reflection of your ancestors, your

tuatara
turtles

frogs

: - — posture, your diet, & your endocrine system.

amniotes caecilian
Ancestral
amphibians| celacant and

h breathing fish

o o o
gl Sign up for the Appreciating Earth newsletter!
s sturgeon
Common ome X
cordate i) Ir:;nx;?rrﬁy ang Echinoderms
aNteCeSOr | cambrian Ordovician Silurian Devonian Carboniferous Permian| Trisssic  Jurassic Cretaceous| Tertiary Quaternary
225 millons years 65 millons years
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