Phanerozoic – Cenozoic
Little reptilian form Birds and little insulated mammals living in burrows are waiting to take over from the Dinosaurs 
Develop homoeothermy to keep them warm and were hunting at night 
K/T Boundary 66Ma
Middle Eocene 50.2 Ma/ Middle Miocene 14 Ma/ Modern World
· Continents are going to migrate mostly to the positions were they are today
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· It is important to note that birds do not come from the same lineage at tradactals they come from a separate tree
· When the dinosaurs disappear their environment becomes available 
A. Movement: Flight 
· Reptile begins to fly  
· Is going to use beta-keratin for water proofing and is going to turn those into feathers
· Feathers we now know we all the way through many reptile groups
· Two theories to how flight evolved but not without the insects:
1. Ground up: going around collecting insects by flapping feathers on the ground and eating them and then a predatory comes along and gets some lift because it is trying to escape predation
2. Tree down:  Start in a tree gliding down and collecting insects with on the way down and gain flight
a) Feather Structure
· Structure we can increase the surface area of the organism without using body tissue for the forces of lift to raise the organism in the air for flight
· It is going to help keep the organism warm and it is probable that the first feathers evolved for  insulating so that these animals could move around at night
· The quill or Shaft sits inside the follicle both mammals and birds for their keratin structure
· On the Shaft there are a  series of Barbs are hooked together by interlocking Barbules what these do is they take each shaft and lock it to each other 
· It is a light weight structure because it is made out of keratin and is porous  but small enough that you can wave that through the air and generate lift
· Birds are going maintain their feathers with a simple gland in the tail so they are always taking that gland and oiling their feathers, Preening 
b) Adaptive Skeleton
· Massive reduction in bone and muscles so we don’t have all the digits on the wing but large amounts of feather on the wing to generate flight
· And the muscles that drive this need to get them below the center of gravity to create lift so the muscles come down from underneath 
· This is why you have a Keeled Sternum with all the muscles attached the one on the inside is lifting and the one on the outside is lowering
· To decrease the weight even further the bone is porous and this is called Pneumatised 
· Other thing they have done is no teeth in the jaw they use Keratin 
B. Reproduction: Parental Care
· Birds lay eggs
· Happens in the birds that does not happen in the reptiles is parental care 
· Individuals have a small amount of young and taking care of them for a period of time

Vertebrate Phylogeny
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· Diapsid Skull
· Glandular Skin with Alpha- Keratin
· Lactation
· Heterodont deciduous dentition 

1. Water Proofing of the Body: Integument
· Glandular skin is important to maintain the integrity of their hair on bodies
· Mammals use glands all over body and it will become a cooling system if they become too hot,
· The hair forms from a follicle and to keep the hair from becoming brittle there is a Sebaceous Gland  that are constantly brought to the surface because the hair is an insulating covering
· Hair can be raised or lowered depending on how much insulation is needed by Erector Muscle
· There are two types sweat glands Eccrine that pour water onto the surface and Apocrine that pour a different type of fluid to where the hairs are
· The every first organisms in the group are going to use bristles on their noses to be able to feel around their burrows and at night and that is the origin of the hair but then distributes all over the body
· But because they are also moving around at night they will use these glands to produce a smell to identify them as the same pack of animals or as defensive secretions from chemical communication. Ex skunk
2. Feeding:  Jaws
· Associated with that Skull we get a very unique set of teeth
· The only other group that can manipulate food before swallowing
· We have dentition mammals are the only ones that are modified teeth depending on food
· Herbivores has nipping teeth big grinding molars for grinding
· Carnivores canine for piercing teeth to be able to kill organisms 
· Omnivores a mix of teeth
· The teeth are Heterodonte  meaning not all the same
·  They also two sets and lose a set of teeth when the mammal grows so does the jaw so we discard the old teeth grow we get a new set so that we don’t have holes 
· And we have cheek we are processing the food before it enters the digestive system to tap into the high surface volume ratio for our food to get the best nutrients out of it ONLY other group that did this was the insects
3. Reproductive
A. Oviparous 
Egg laid by the female and the embryo develops outside of the female body
a) Monotremes
- Ex Platypuse  
- Some of those glands are going to become important in feeding their young
- She does not have any mammary gland she has to hold them up against her
-Some has a pouch to keep egg warm
B. Viviparous
Fertilized eggs undergoes development inside the female body and receives additional nutrients from parents
a) Marsupials
- Ex Kangaroo
-  going to get embryo is going to get ejected from the uterus because it is seen as a foreign object and it will crawl up into the pouch of the mother to continue growth
- Some of those glands are going to become important in feeding their young and in the pouch will be teats for the embryo to feed on
b) Eutherians (Placental Mammals)
- solve it all
-  Embryo creates a blood barrier between it and the mother and will not pass anything between them
- The developing fetus will not seem like a foreign object and can continue growth with the Placenta providing the protection to the female
- They are then born in different stages of development
C. Parental Care
· It varies on the length of parental care from animal to animal

COMBINE all together and you have mammals which is very different than anything else

Macroevolution
· Evolution above the level of species
· Includes:
-Adaptive radiations of taxa groups
-Biodiversity changes over time (paleontology)
- Where do Extinctions
-Speciation when do they come about
-Origins of novel structures which we have called Autapomorphies 
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