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History
Chapter 2p

June 3rd, 2010

Birds ARE Reptiles.

• Specifically, they are DinosaursBirds “Reptiles” Mammals
Occipital Condyles 1 1 2
Middle Ear 1 Bone 1 Bone 3 Bones
Mandible Multiple Bones Multiple Bones 1 BoneMandible p p 1 Bone
Ankle in Tarsals? Yes Yes No
Scales? Yes Yes No
Eggs? Yes Many Mostly No
Heterogametic 
Female?

Yes Some No

Nucleated RBCs? Yes Yes No

Evidence.

• Archaeopteryx lithographica
– Jurassic Period

• ~150 mya

– 7 specimens7 specimens
– Fully ArƟculated →
– Real Feathers
– “Reptilian”

Evidence.

• Archaeopteryx lithographica
– Furcula

Evidence.

• Archaeopteryx lithographica
– Larger brain
– Better vision
Better hearing– Better hearing

– Compared to reptiles

Comparison.

• Archaeopteryx lithographica

↖
Uncinate Process
strengthen rib cage

← Pygostyle
uropygial gland

#5 Keel
muscle attachment



6/6/2010

2

Relevance.

• Archaeopteryx lithographica
– Links traditional reptiles with modern birds
– Intermediacy supported Darwin and Wallace

What Kind of Reptiles?.

What Kind of Reptiles?.

• Theropod Dinosaur Support
– Some may have been warm‐blooded
– Feathers, furcula, pygostyle, bill, one‐way 
respiration present in dinosaursrespiration present in dinosaurs

What Kind of Reptiles?.

• Theropod Dinosaur Problems
– Digit Reduction

Early Avian Evolution

Archaeopteryx

Early Avian Evolution

Pygostyle, perching foot (with hallux),
could raise wings high, better flight 
supporting wing structure

Became extinct before Tertiary
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Early Avian Evolution.

Survivors included species
related to modern chicken, 
waterfowl, and ratites

Evolution of Feathers.

• Feathers originated with theropod dinosaurs
– Similar to modern feathers

• Form and function diversified in birds

• Feathers originated for thermoregulation
• Not from scales

• Allowed flight to develop

Evolution of Flight

• Two Theories

– Arboreal
T d• Trees down

– Cursorial
• Ground up

Evolution of Flight.

• Two Theories

– Arboreal
T d• Trees down

– Cursorial
• Ground up

Theropod Dinosaurs that hunted
by leaping and jumping would
be aided by extra maneuverability  
and increased gliding distance

Evolution of Flight.

• Two Theories
– False dichotomy

Lift and thrust most important– Lift and thrust most important

Evolution of Flight

• Wing‐assisted Incline Running
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Evolution of Flight.

• Evolution of the Alula

Controls the path air takes as it 
flows over the wing

Found on a fossil bird from 115 mya

Modern Birds.

• Birds diversified in the Tertiary

Diatryma Teratorns

Modern Birds

• Birds diversified in the Tertiary

Early Avian Evolution

Rapid Evolution of flowering plants and insects

Modern Birds..

• Birds diversified in the Tertiary

• Continental locations and climate much 
diff f h f h idifferent for much of the Tertiary
– Warm world‐wide
– Break‐up of Pangaea

Systematics
Chapter 3p
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Taxonomy.

• Classifying  and naming organisms
– Standardizes names and facilitates communication

Taxon: a group of organisms (e g species family)– Taxon: a group of organisms (e.g., species, family)
• Plural is “taxa”

– Basic unit is scientific name
• Example: Bubo virginianus

Taxonomy

• Species then placed into larger groups

Class Aves
Order Strigiformes

Family Strigidae
Genus Bubo

Scientific Name Bubo virginianus

Taxonomy.

• Species then placed into larger groups

Class Aves
Order Strigiformes

Family Strigidae
Genus Surnia

Scientific Name Surnia ulula

What is a Species?

• Biological Species Concept  (Mayr, 1970):
“Species are groups of interbreeding natural 
populations that are reproductively isolated from 
other such groups”g p

Systematics.

• Taxonomy informed by evolutionary 
relationships

G l i h i h l• Goal is to have a naming system that accurately 
reflects how taxa are related to each other

• Monophyletic Groups

Systematics

Monophyletic
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Systematics.

Polyphyletic

Systematics

• Scrub Jay Distribution

Taxonomic Characters.

• What is relevant to relatedness?
– Need to evaluate when similar characters indicate 
common ancestry, versus convergence

– Some characters are conservativeSome characters are conservative

Taxonomic Characters

• What is relevant to relatedness?
– Need to evaluate when similar characters indicate 
common ancestry, versus convergence

– Some characters are conservativeSome characters are conservative

Taxonomic Characters

• What is relevant to relatedness?

Taxonomic Characters

• What is relevant to relatedness?
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Taxonomic Characters.

• Foot Structure
– More complex characters are less likely to be 
confounded by convergence

Cladistics.

• Study of Evolutionary Branching Sequences
– Determine relatedness through parsimony

• Less evolutionary change is probably more correct

Cladistics.

Biochemistry.

• Egg White Proteins
• Allozymes
• DNA

– DNA‐DNA Hybridization
• Discovered convergence of Australian Songbirds with 
Eurasian species

• Mitochondrial Genes
– Species level comparisons

Biochemistry

• DNA‐DNA Hybridization
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Biochemistry

• DNA‐DNA Hybridization

Phylogenies include 
Multiple Lines of 

Evidence

Surprises Surprises
© Ian Windle

Barbets Toucans

© Lou Hegedus

Original Taxonomy, all Barbets grouped together

Surprises
© Ian Windle

© Lou Hegedus

• Leads to new                                                      
questions


