Introduction to BIO1130
· Cheetah fastest land mammal 110 km/h 
· Often can go up to 120 km/h cannot maintain it
· When it cruises to prey it runs for 90 km/h 
· Gets close enough to prey and has a burst of speed 
· 0-70 km/h in just 2 seconds
· Strength run for 200 m-300m 
· 50% success rate
An example of evolution: the cheetah
· Legs are attached to hips, attached to vertebral column 
· Everything associated with legs is associated with speed
· Legs are very thin and very light
· Minimize weight for speed
· Front limbs are not attached to 
· Paws and claws are small for speed
· Scapula is associated with the length of leg
· Increases the length of leg
· Slides on the ribcage
· Ribcage is inserted in a sling of muscle
· Sling gives to the ribcage shock absorber
· Limbs are moving on the sides of ribcage and ribcage does not move and stays stable when this occurs
· Sling prevents it from moving
· Head straight
· Movement of limbs on the side of the ribcage and sling of muscle, in which the ribcage is 
· Is built in such a fashion that there is minimal movement in the inner part of the body except for the limbs
· Front limbs are very muscular
· They react to an movement of the prey
· Orientation is very important
· No contact with vertebral column
· System by which is advantageous
· Head straight
· Scapula that slides on ribcage
· Back is fused
· Tail counterbalances any movement of the body in order to prevent any slippage
· Scapula aligned with leg makes longer stride
· Legs are fairly thin
· Cheetahs are known for their surprise effect
· Very fast but very fragile 
· When they catch a prey, they will kill it
· Main problem  never defend its prey if there is any risk of injury
· Revolutionary compromise 
· Having great speed but at the same time having speed, if your gonna fight for prey you cannot be injured, if youre injure  lose your advantage hunting process, lose speed
· Possibility of survival and reproduction is low
· Very fast but will not defend prey
· Revolutionary stand point  jeopardize survival or productive output, by fighting and losing a battle and getting injured and not being able to catch your prey
· All other cats will defend their prey
Where does feature of cheetah come from?
Morphology is a result of our history

Where did the limbs come from?
· Found in all tetrapod’s
· Paired fins are the ancestor of limbs
· Biology of fins  fins are ancestor
· Some fishes have the equivalent of our arms, humereus, forearm, and even bones of our wrist
· These features evolved in fish
· When they evolved in fish, they evolved for a different function for us or a cheetah, they evolved in order to maintain the animal in a fairly dense environment and to stabilize the body and orientation is done well
· no body support
· These were recycled
· When they lived a more terriestrial life, and the only new thing that was added to the limbs in preamtive amphibian were digits
· All the other features were present in fish
· Fins are the ancestor of limbs, so we want to see the origin, find a common ancestor  440 million years old (oldest fossil of fins)
· Limbs are not new things, and they evolved in fish
· We share a common ancestor


An example of evolution: the cheetah
· Limbs attached to hips, attached to the vertebral column 
· We have the same thing and any tetrapod will have the same feature
· Pelvic fin is free in the flesh, not linked with vertebral column 
· The moment we have a terrestrial animal  sling of the pelvic fin, the pelvic bone attached to the vertebral column
· To provide for support
· The feature is 385 million years old
· Features in kegs are very old, did not evolve in humans/cheetahs
· Darwin: all species share a common ancestor
· Where did limbs come from 
·  paired fins
· Modified greatly to form limbs of cheetahs itself or our own limbs
· Limbs of tetrapod formed from fishes
· Ulna, radius, humereus all appeared in fish for reasons other than walking
· Vertebrates invaded land: difference between fish and amphibian?
·  Digits
· Limbs are very old structure
· 440 million years old
· Have not evolved in cheetahs and not in us
· Fusion of hips to the vertebral column
· Cheetah has legs attached to the pelvic bone
·  Equivalent of pelvic fin
· Fish free in the flesh, in all land vertebrates its attached to the vertebral column
Functional Reasoning
· Environment are moving in air and not very dense compared to water
· Body support is important
· Limbs are good way to move around on land 
· Fishes need fins to stabilize themselves in the environment and a bit of orientation
· Feature is 385 million years old 

Amphibians/reptiles have a sprawl position: humereus and femur parallel to the ground, move by tortion of the body, while in mammal, rotation in the elbow under the body to form columns under the body
· hind legs, knee rotated under the body to form columns under the body
· Neat feature cheetah has and we have
· 220 million years old
· Only fossil that has an erect posture compared to the sprawl posture that alligators, salamanders, or lizards
· We established that this provided mammals we lifted the possibility with a large body size which was not possible with a crocodile or anything of the sort

· Cheetahs don’t walk on the palm of their foot
· They walk on their digits: finger
· Hindlegs meaning the paw is up from the ground  adaptations for speed in sense that walk on tip of toe legs become longer  high heels makes you longer
· More speed  longer stride
· Walk on finger is called digitgrade
· We, and squirrels are plantigrade
· Deer walk on their fingers/hooves/nails  antilgrade
· Well adapted to run very fast
· They have very light limbs 
· Do a great deal of distance
· Big cats are digitgrade
· Gazelle and cheetah have the same morphology 
·  hips attached to vertebral column, sling muscle for front leg
· Except they adapt for different things
· Deer limbs are to move around and escape from predators
· Cats  long thin legs  walk on their claws and attack and capture prey, different type of legs  very efficient
· Cheetah compared to lion: Leg is very thing, not very muscle near ankles, muscle is in the thigh and all of this is built to minimize weight at the end of the leg at the distal end  improves speed
·  we want our shoes to be as light as possible to not carry that weight because it will make us lose energy
· Digitgrades are 65 millon years old

Cheetahs/ cats can retract their claws
· When cats are relax their nails are inside and when they are excited they retract
· Characteristic is 25 million years old

· Claws are sticking out 
· Their claws are semi-retractable which means they cant pull their claws totally inside their paw, it’s semi retractable
· Helps them to get good grip on the ground, when they are running after prey and they have to do a swift turn
· 5.5 million years old
· Characteristic that is proper to the cheetah is semi-retractable to the cheetah
· Hindlegs of cheetah is a result of 440 million years of history and as such the evolution of the leg is a very old structure
· Very fast as they are and very thin
· Conclusion is vertebrates share a common ancestor
·  evolved once in the ancestor of all vertebrates, in the ancestor that have these legs about 440 million years old  we inherited these characteristics
·  linked to Darwin’s approach, that all species share a common ancestor
· All vertebrates share a common ancestor
· We are all linked together
· Pectoral fins in fish is attached to the cranium

· Pectoral fin in fish is attached to cranium
· Look at pectoral girdle in cats are detached from cranium
· Limb detached from cranium  allows them to evolve a neck  evolve rotation in the head
· Unique to the terrestrial tetrapod
· Fur pigmentation: skin
· Long and thin limbs especially in distal end: no stucture in it, very little structure, very light, look at paws all bones are fused together 
· Don’t need ligaments or muscle
·  than you are light
· Very thin limbs especially in distal ends
· Very light weight slender
· Muscles in thigh and in shoulder
· Very little in the end of the leg to keep them light
· Flexibility in the spine
· Cheetah is a mammal is characterized from a few derived traits; distinguishes it from other feline species, species that result from 3500 myr of evolution
· Even if we go to the first, we share a characteristic that are found in the ancestor wall of species
·  We share DNA
· Cheetah is a mammal is characterized from a few derived traits; distinguishes it from other feline species, species that result from 3500 myr of evolution
· Even if we go to the first, we share a characteristic that are found in the ancestor wall of species
·  We share DNA
· Main characteristics that units us together is that we share DNA
· That’s the ultimate end of the notion of common ancestory
· All species are related and we all share something with other species
· We are not unique but we are somewhat unique 
· Most of our bodies are a result of millions and billons of years of evolution
· Most of these species are extinct
· If we look our unque features, it is very little
· In comparison to other living human species: differences we have different bones in the cranium in comparison to neanderthal and one other difference is we can speak articurticately and consciousness
·  not completely sure about conscienousness in comparsion to other living human species
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