Phylogeny &
the Origin of Dinosaurs
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Stratophenic phylogeny
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Stratophenic phylogeny

Problems:
fossil record is not complete!

—> important species might not
be preserved at all

—> fossil record (the stratigraphic
range) of certain species
might be incompletely know




Cladistic phylogeny

" Makes fewer assumptions non-dinosaurian
about the completness of reptiles
the fossil record

= A method to analyze the
relationship of organisms
by comparing their
character traits with a
distantly related group

y cladogram

amphibians




Cladistics

= homologue characters
(common origin)— lead to
monophyletic groups

= ahalogue characters

(convergence) — lead to
polyphyletic groups



= Monophyletic (“a branch”): all groups
with @ common ancestor




Millions of years ago
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= Paraphyletic (“"almost a branch”):
Certain, but not all groups descending
from a common ancestor




Monkeys or apes would be a paraphyletic group
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“Fish” would be a paraphyletic group

Fingers and toes

Choanata
Choanae
Osleichthyes
Bony ribs and shoulder girdie
Gnathostomata
Jaws

Jerlebrala
Vertebrae




Reptiles would be a paraphyletic group

Mammal-like
reptiles

Amphibians

Reptilia

@

Amniotes

@ Tetrapods
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= Polyphyletic ("several branches"):
groups not sharing a close common
ancestor

1)




Warm-blooded animals =
polyphyletic

Archosauria
Diapsida
Reptilia Sauropsida
Amniota
Tetrapoda

Vertebrata




Dinosaur anatomy

[handout]




Dinosaur anatomy
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Vertebrates

= segmented internal
skeleton (endoskeleton)
with a dorsal backbone

= skeleton consists of bones
(calcium phosphate) &
cartilage (brosk)

= head (cranium) bears
brain - Craniata




Skeleton
(connective tissue-cartilage-bone)

m Exoskeleton — is
dermally derived:

scales (keratin) and
osteoderms (scutes)

,,,./\’?737;//// 7 VAN

- '\\ Q@égiggdgdda J(agua,,\o\r\.\:\\\"ag..
end leton

Osteoderms of a crocodile




Skeleton
(connective tissue-cartilage-bone)

 Parts of the endoskeleton
(e.g., r1b cage) are made
of cartilage

* Why calcium phosphate?
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teeth of a crocodile
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= Posture

sprawling
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Vertebrates, terrestrial life and the
origin of dinosaurs
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Sarcopterygians

(lungfishes + coelacanths)

= bony fish with paired lobed fins, which are
joined to the body by a single bone (= legs)
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Tetrapodomorpha

(late Devonian)

Late Devaonian lobe- finned fish and amphibious tetrapods}.

Ichthyirostega
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Life on land

Eryops (amphibian)

- Problems




Problems with life on land

air breathing

weight and structural
support

locomotion
new ways of feeding

sensing prey and
predators

water balance
reproduction




So why go on land?

= One theory: escape of droughts
> a way to move from pool to pool
> going on land was a way to stay in the water
However, no evidence for droughts

= Second theory: New food supplies
> plants and terrestrial invertebrates diversified
> “Fish” were following the food




Solutions to life on land

= air breathing

> lungs (probably already developed when still in water; lungs
similar to modern lungfish)

> lungs are homologue to swim bladders of fish

Swim Blodder Anus

Pneumatic duct .
Stomach

swim bladder /simple air sac) - subdivision of sac into many small sacs = proper lungs

“fish” - lungdfish, tetrapodomorphs - tetrapods




Solutions to life on land

= weight and structural support
- Development of shoulder and hip girdle

= locomotion
- new bones (phalanges -> weight support)
- more defined joints (elbow, wrist)

- lengthening of humerus




Hip and shoulder girdle
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Solutions to life on land

new ways of feeding
- skull became stiffer; lower jaw hinges at one point

sensing prey and predators
- lateral line system does not work on land
- eyes became larger

water balance (risk of desiccation as water evaporates)

- stay close to water

- development of semipermeable skin coverings
(=scales)

reproduction
—> like ancestors and modern amphibians
- amniotic egg and internal fertilization




Amniota

= Eggs with amnion

= membranes that allowed _
oxygen exchange but Amnion
prevented dessication

Chorion
~N

Allantois

Yolk sac

Vitelline
membrane




Amniota vs. “fish” and Amphibia




First tetrapods

many late Devonian
localities

Scotland
(Elginerpeton) N~
Latvia (Vantastega)

China (Sinerpeton)
North America
(Hynerpeton)
Greenland

(Acanthostega,
Ichthyostega)

Canada ( Tiktaalik)




First amphibians (Devonian)

Ichthyostega (Upper Devonian) Acanthostega (Upper Devonian)
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Hylonomus

The first “reptiles”
= first amniots

e since Carboniferous
 small, lizard-like
* Insect eaters




