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Vertebrate phylogeny

Pteromyzontida

• Costal ventilation
• Amniote egg
• Keratinized skin
• Temporal fenestra in the skull

Amniota
(autapomorphies)

Actinopterygii

Chondrichthyes Sarcopterygii

Amphibia

Mammalia

Reptilia

!!
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Mixini
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Amniote egg

 Membranes
– Yolk sac

– Amnion

– Allantois

– Chorion

Dominic
Typewritten Text
synapsids

Dominic
Typewritten Text
diapsids

Dominic
Typewritten Text
Set of membranes. One surrounds embryo. 
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Amnion

Amnionic
cavity

Allantois

Allantoic
cavity

Chorion
Yolk

Amniote eggs

Albumin
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Keratinized skin
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Alpha-helix

Paired alpha-helecies

Protofilaments

Filaments (4 protofilaments)
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Temporal fenestra

 Anapsids
 Diapsids (Anapsids)

– Dinosaurs, pterosaurs, 
birds, snakes and lizards

– Turtles

 Synapsids
– Modern mammals

Dominic
Typewritten Text
Miniature ocean in which the embryo grows in. Egg has nutrients(yolk), membrane around yolk. Chorion is sac like structure which has albumin(protein)-a nutrintional reserve of amino acids, when it breaks down it generates metabolic water. Allantois is a membrane where N waste is built up so it doesn't poison embryo. N waste makes uric acid, all amniote eggs use Uric acid in the allantoic cavity. 

Dominic
Typewritten Text
Protein with alpha helicies that wind in pairs, that find again into protofilaments, then again into filaments(4 protos). Disulfide bond makes it nearly undigestible. Keratin gives waterproof surface, and can't be damaged by abrasion or rubbing. Creating a layer of dead cells filled with keratin, with oils in it. Gives scales. 

Dominic
Typewritten Text
Holes in the head. Two openings is diapsid. Turtles have no holes, fused bones together to create shells in which they live in, don't have teeth in jaws, have weak jaws. Turtles are derived diapsids. 
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Major diapsid groups

 Archosauria
– Pterosaurs (e) 

– Dinosaurs (e)

– Crocodiles and birds

 Lepidosauria
– Snakes, lizards, and 

turtles (?)
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Vertebrate phylogeny

Pteromyzontida

• Diapsid skull
• Faveolar lung
• Beta-keratinized scales, claws and 

feathers

Reptilia, Sauropsida, 
or Diapsida
(autapomorphies)

Actinopterygii

Chondrichthyes Sarcopterygii

Amphibia

Mammalia

Reptilia

!!

Mixini

!!
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Dominic
Typewritten Text
Archosaurs all have 4 chamber hearts, gizzard in digestive tract where they put stones and pebbles to break food down. 

Dominic
Typewritten Text
Lepidosauria recognized by the structure of the scales on their body. 

Dominic
Typewritten Text
Diapsid skull. Kertain is beta sheets. Lung is divided in walls(septa), when they breathe in, septa have holes, air is brought in and passed through the septa(thousands of little holes) and thats how we get this surface area for gas exchange. Air follows a directional path. 

Dominic
Typewritten Text
Scales and feathers are homologues. Feathers derived from scales. 
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Beta-keratinized scales, 
claws and feathers

Epidermis

Dermis

Scale
Cornified

layer

Chromatophores
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Growth of a feather
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Dominic
Typewritten Text
Scales are keratinzed mass of material that grows at its base, forms a disk like structure. Secreted pocket of keratinized material. 

Dominic
Typewritten Text
Feather has a ring of cells that produce keratinized sturcture put out as a tubular structure. In a simple form it is a bristle. 

Dominic
Typewritten Text
First one is cylindrical shaft of keratinized material, a bristle. Then the bristle became to branch at the base. Then they branched up the shaft. Then the bristles became to lock together to create a contour feather. Bristles common in dinosaurs. Now the feather has a thin side and thick side, useful for flight. 

Dominic
Typewritten Text
Overtime, become branching and insulating. 



Page 5

Diapsida

BIO2135 Animal Form and Function

Université d’Ottawa / University of Ottawa 08:58

BIO2135 Animal Form and Function
13

Feather structure

Shaft

Quill

Vane

Shaft

Barb

Hooklets

Barbule
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Feathers

 Bristles

 Down feathers

 Contour feathers

 Filoplumes

Université d’Ottawa / University of Ottawa

Moulting
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Dominic
Typewritten Text
Barb and barbules put the two together. Quil is the shaft that sticks in the skin. Dead tissue, have to keep it so it doesn't dry out and become brittle. Spend a lot of time grooming, constantly relinking the barb and barbules in the vanes of the wings. There is a uropygia gland that secretes the oils that they use to groom the feather. 

Dominic
Typewritten Text
Feather will become brittle and needs replacement. Birds replace feathers. Shedding in snakes. All diapsids moult their keratinized structure. 
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Origins of flight

 Insects

 Bats

 Pterosaur flight

 Bird flight 2 theories
– tree-down theory

– ground up theory

Université d’Ottawa / University of Ottawa

Pterosaur flight
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Video 6:00

Université d’Ottawa / University of Ottawa

Archaeopteryx (Transition fossil)
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Dominic
Typewritten Text
Quadropeds. 

Dominic
Typewritten Text
Use hind limbs independently of fore limbs involved for flight. Use feathers for wings. 
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Feathers

Radius

Ulna

Humerus
2nd Digit

3rd Digit

4th Digit
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Sternal keel

Humerus

Scapula

Tendon

Wing elevator muscle
(Supracoracoideus muscle)

Wing depressor muscle
(Pectoralis muscle)

Sternal keel
Aerodynamics of flight

Learning to fly

Université d’Ottawa / University of Ottawa 08:58
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Body temperatureBody temperature

Heat source

External Internal

R
eg

u
la

ti
o

n

N
o

Y
es

Ectothermic
heterotherm

Ectothermic
homeotherm

Endothermic
heterotherm

Endothermic
homeotherm

Dominic
Typewritten Text
Push against the air to push organism up. Adapting the animal to be light. 

Dominic
Typewritten Text
Concentration of the flight muscles in the center core of body. Requires a lot of metabolism(fueling muscle). 

Dominic
Typewritten Text
Regulation meaning a temperature that doesn't modify much. Enzymes speed up with heat.If you can set temperature at a fixed number there is a predictable amount of enzymatic activity. Internal heat, enthermy, is muscle movement including shivering response when cold. Getting heat from outside but not being able to regualte body temperature(cold blooded).

Dominic
Typewritten Text
warm-blooded. 

Dominic
Typewritten Text
Heterotherms can handle fluctuations in body temperature, camels typically overheat, not maintain a set point. 
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Environmental heat exchange

 Loss
– Respiratory evaporation
– Surface evaporation
– Conduction
– Long wave radiation
– Convection (wind)

 Gain
– Radiant 
– Metabolic
– Conduction

Université d’Ottawa / University of Ottawa 8:58 AM
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Walking and respiration
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Crocodiles
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Lung Liver Diaphragm muscle

Dominic
Typewritten Text
Growth is uniform over life(has homeothermic)

Dominic
Typewritten Text
Intercoastal muscles to breathe. Pelvic girdle interacts with rib cage, as leg moves forward, the rib cage is compressed on one side, the opposite happens on the other side. 

Dominic
Typewritten Text
Muscular diaphragm muscle attached to liver, which is attached to lung. Connection of internal organs. They can change the position of pelvic bones in a way that when its tiped back it pulls the muscle, the liver, the lungs and fills them with air. Another muscle shifts oppositely. Movement of hind limbs, a croc can airate its lungs. 
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Turtle skeleton
Carapace

Plastron

Fused vertebrae

Ribs
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Extinct Diapsids

Saurischian
dinosaurs

Pb pubis
Is Ischium
Il Ilium
Ac Acetabulum

Pb

Is

Il

Ac
Albertasauris, Tyrell

T rex, ROM

Dominic
Typewritten Text
Taken the bones of the body fused together to create the shell. 

Dominic
Typewritten Text
Turtles do as the crocodiles. 

Dominic
Typewritten Text
Leg attaching into the pelvic girdle. THe ischium points forward or down.  
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Extinct Diapsids

Saurischian dinosaurs
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Extinct diapsids

Ornithischian 
dinosaurs

Pb pubis
Is Ischium
Il Ilium
Ac Acetabulum

Pb
Is

Il

Ac

Lambeosaurus lambei, ROM
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Extinct diapsids

Ornithischian 
dinosaurs

Dominic
Typewritten Text
Points backwards. 

Dominic
Typewritten Text
Bird hip dinosaurs. 
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Skeletal organization

Sternal keel

Neck vertebrae
Fused trunk 
vertebrae

Reduced tail 
vertebrae

Université d’Ottawa / University of Ottawa

Perching
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Air sacs

Trachea

Posterior air sac

Lungs

Anterior air sac

Syrinx

Dominic
Typewritten Text
Neck vetebrae become flexible. Have an eye that cannot move, therefore must swivle its head. 

Dominic
Typewritten Text
Involves one of the toes pointing backwards. All birds have this set up. Hind limbs for walking and perching. 

Dominic
Typewritten Text
Walls or septa with tubes or tunnels through them. Don't use muscle to expand contract. They expand and contract a series of air sacs. Air is pumped unidirectionally. 
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Avian lungs

Université d’Ottawa / University of Ottawa

Bird songs – the syrinx
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1,3,5,7 and 9 cartilaginous tracheal rings
5 and 6 membrane
4 pessulus

Université d’Ottawa / University of Ottawa

Circulatory system

 3 chambered heart
– Most reptiles

 4-chambered heart
– Crocodiles and birds

08:58
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Dominic
Typewritten Text
Valves opening and closing. Pulling air from the posterior into the lungs into the anterior. Double pumping mechanism. 

Dominic
Typewritten Text
Set of membranes. As air goes by the bird controls how flappy the membranes are. Have 4 sounds producing organs, can produce 4 notes at the same time.
Gives communication and sociality. 

Dominic
Typewritten Text
incomplete septum in the ventricle. 
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To lungsTo lungs From lungsFrom lungs

To bodyTo bodyFrom bodyFrom body

Reptilian heart
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Circulatory system

1.
2.
3.
4.
5.
6.

Pulmonary artery

Pulmonary vein

Lung

Systemic arch

Dorsal aorta

Carotids
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Arterial circulation

Carotid

Subclavian

Iliac
Renal

Gonadal

Dorsal
aorta

Coelic

Anterior mesenteric

Pulmonary

4.4.
6.6.

Caudal

Posterior
mesenteric

Systemic

Dominic
Typewritten Text
Septum in the ventricle only becomes complete in the crocodile and birds. 

Dominic
Typewritten Text
Two systemic arches. 2 aortic arches. 
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Venous circulation

Iliac

Lateral abdominal

Renal portal

Hepatic portal

Internal
jugular

External
jugular

Posterior vena cavaSubclavian

Anterior 
vena cava

Kidney

Pulmonary

Hepatic

Femoral

Iliac
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Circulatory system

1.1.
2.2.
3.3.
4.4.
5.5.
6.6.

Pulmonary artery

Pulmonary vein

Lung

Systemic arch

Dorsal aorta

Carotids

Innominate
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Arterial circulation

Carotid

Subclavian

Internal iliac

Renal
(Gonadal)

Femoral (external iliac)

Dorsal
aorta

Coelic

Innominate

Anterior
mesenteric

Pulmonary

4.4.

6.6.

Caudal

Posterior
mesentericSystemic

Sciatic (external iliac)

Dominic
Typewritten Text
caudal

Dominic
Typewritten Text
One systemic arch, single blood root to deliver blood to everything. Heart makes one large branch that goes forward and one backwards and arches that come off it to supply. 
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Venous circulation

Femoral
Common iliac

Hepatic portal

Jugular

Posterior vena cava

Pulmonary

Anterior 
vena cava

Coccygeal
mesenteric

Hepatic

Caudal

Subclavian
Renal portal

Internal iliac
Renal
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Dominic
Typewritten Text
Tear apart food they're consuming. Don't preprocess food. Gulp their food. Gizzard is filled with stones and pebbles to pulvorize food mass because the food is not chewed before ingestion. 

Dominic
Typewritten Text
No appendages. Must immobilize their prey. Either be constrictors and wrap themselves around the prey to suffocate. Or use venom. 



Page 16

Diapsida

BIO2135 Animal Form and Function

Université d’Ottawa / University of Ottawa 08:58

BIO 2135 Animal Form and Function
46

Snake’s jaw

Université d’Ottawa / University of Ottawa

Bird beaks
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Intestine

Proventriculus

Gizzard

Esophagus

Crop

Cloaca

Liver

Pancreas

Digestive system

Dominic
Typewritten Text
Can open jaw extremely wide and swallow its prey whole. 

Dominic
Typewritten Text
Keratinized jaw and beak. Birds beak can be modified and shape change to match the type of food it feeds on. 
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Female Follicle with eggs

Ovum

Oviduct

Cloaca

Uterus &
Shell gland

Kidney

Ureter

Université d’Ottawa / University of Ottawa 8:58 AM
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Parental care

Dominic
Typewritten Text
Only one ovary. The ovary only grows and enlarges when its ready to mate. Another way to make themselves light. 




