
Amniotes
Readings: Text Ch. 9 pp. 211-218



General features of Amniotes
Amniotic egg
Impermeable skin

Skin permeability varies, but in general the amniotes have 
thicker skin than amphibians and keratinized epidermis.
Amniotes have skin elaborations: scales, hair, feathers–
all of which are formed from keratin.
Amphibians use skin in respiration, maybe this is why 
amphibian skin is not so variable.

Costal ventilation (rib ventilation)
Movements of ribs to expand and contract lungs



More on costal ventilation: Links between 
systems result in the integrated whole organism.

Amniotes rely on lungs, and this also frees up skin for 
becoming thicker and with more elaborate structures.
Costal ventilation carries consequences:

Allows a long neck, because rib ventilation can force air in and out of 
a long trachea.
Longer neck allows for more development of nerves supplying 
forelimbs (brachial plexus).

More innervation allows for more potential to evolve more control of 
limbs, ability to manipulate objects.

Pough: “Who would suspect that our distant ancestors’ using 
their ribs to ventilate the lungs could be linked to our ability
to use our hands for [taking scratch-off exams].”



Amniotic Egg
Turtles, Crocodilians, Lepidosaurs (lizards, 
snakes, and tuatara), birds, monotremes (egg-
laying mammals). 
Embryonic membranes in placenta of therian 
mammals are homologous to amniotic egg 
membranes.



Amniotic egg structure

Objective: understand Fig. 9-12 and know how 
amniotic egg works.
Terms:

Chorion
Amnion
Allantois
Yolk sac



Amniotic egg structure
Objective: understand Fig. 9-12 and know how amniotic egg 
works.
Terms:

Albumin
Provides embryo with protection, water, protein

Yolk sac
Yolk is energy supply for the embryo.
Embryo starts as a few cells on the yolk. 
As embryo grows, endodermal and mesodermal tissues surround the 
yolk and make the yolk sac. 

Chorion
Surrounds entire contents of egg



Amniotic egg structure
Objective: understand Fig. 9-12 and know how amniotic egg 
works.
Terms:

Amnion
Inner membrane surrounds only the embryo

Allantois
Grows out from hindgut posterior to yolk sac and is inside chorion. 
Storage of nitrogenous waste
Urinary bladder grows out from base of allantois.
Allantois serves in respiration because it is vascularized and transports 
oxygen from egg surface to embryo and carbon dioxide from embryo to 
egg surface. 



Why amniotic eggs?
Many amphibians, some fish, many invertebrates 
have eggs that develop on dry land.
Amniotic eggs also need moist conditions or they 
will dry out.
One idea: Bigger hatchlings generally do better.

Extraembryonic membranes and shell improve respiration 
for the embryo and shell provides mechanical support. 
This allows much larger eggs and larger hatchlings.  



Temporal fenestration
Temporal fenestrae are openings through which muscles pass 
to insert on the mandible.
Anapsid: primitive amniotes and turtles*
Synapsid:  mammals and their ancestors
Diapsid: reptiles, including birds.  (*Note: some researchers 
believe turtles are diapsids and the anapsid condition they 
exhibit is secondarily derived.)



Pough. Fig 9-13



Large flat non-amniote skulls did not permit change in 
musculature from basic fish condition.

A muscle from the skull wouldn’t let the jaw open wide.

With Costal Ventilation, skulls could be smaller and more 
dome-shaped.

Sets potential for adaptations for chomping, grinding, crushing, and 
applying pressure with the mouth closed.  

Synapsid versus Diapsids? Diapsids may have derived from 
lineage that was foraging a certain way and using muscle 
groups differently.
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