
  

 
  
Lab manual website : biolab1.uottawa.ca 
Science building third floor  
Get a combination lock  
No need for goggles  
These species are newly discovered 
Tapanuli 

Lives in small territory  
Threatening environment 

Snailfish 
Lives deep in the ocean  
Considered top predator in his habitat  

Flower 
No green- it doesn't do photosynthesis  
Feeds on organic material - feeds on fungus 

Shrimp 



  
  

 
  



 
  
Uncertainty is associated with science.  
Always find new ways to express the answers  
There is no truth in science 
Open for test and justification 
It is seen as a defect. The weak point is science gets close to the truth but never 
certain 
Skepticism is important - why science progresses  
2015 - new species of homo - was the oldest of the genes  

For many it was the beginning of the research 
  
Homo naledi 

Issues-  
The caves are difficult to access -  
First human species  
They took care of their dead - all of them found in the same place - funeral 
rights started 6000 years ago the bones were 2 million years old 



Bones were 300 thousand years old not 2 million 
Q: Why were the bones there? 
  

Point: Science doesn't stop with a discovery  
  

  

 
  
Last year, discovered female hominin result of crossbreed - male Denisovan - 
group of Asian specie. They were two different species - found that species 
crossbreed  
Fossil of a girl 90 thousand years old  
Instead of a line of evolution it's a tree- large diagram of species  
Question - are we dealing with one species or many species of humans? 

  



 
  
textbook 

He doesn't use the code but get the book 



 



 



 



 



 



 
  
They have a blind side and eyes on one side 
Larva has eyes on both side and the eye migrate to the other side  
They lie on their blind side  
  
My Q: As in every other evolution, what is the benefit of having both eyes on one 
side? How did this evolution occur? 
  
Q: What is the advantage of eye migration? 
Darwin struggled to answer this evolution 

Key is to find an intermediate bw symmetric fish and flatfish 
  
Fossil Amphistium is the intermediate between the two evolution 
 



 
  
Some of them can adapt-change colours- to the environment 
  
Q: What's happening in the cell to change pigments? 



 



 



 
  

1. Evolution 
2. Mechanics of Evolution 
3. History of Life 



 
  
Focus on concepts not details  



 
  
Fastest mammal  
Preys are also fast -  
Running preys increased their speed by survival evolution  
Cheetahs can do 0-70 in 2 seconds (element of surprise) - hunt takes less time 
than other hunts  
  
Focus on Morphology 

 



 
  
Scapula attached to the muscle but not to the vertebral column 
Q: Why don't they have the flexibility we have if scapula is not directly 
attached to the vertebral column? Wouldn't this make them more 
flexible? 
Q: Compare human scapula anatomy vs. Cheetah 
Q: What's the advantage of having scapula in line with the legs? 



 
words: fused – not directly attached 

Hindlegs (Back) 
Pelvis (hip) fused to vertebral column - this is what gives them speed 
Unique to most of the mammals  
Motor of the cheetah -pushing the animal forward 
 
Forelegs(Front) 
Bone seems to slighting on the ribcage  
They don't have the flexibility we have  
Limbs attached to Scapula(human have it back of the rip cage)  
Muscle allows the rib cage to stay stable - Head is allowed to stay stable so 
the animal can concentrate on the prey  
Scapula is in line with the leg (limbs)  
Rib cage is sitting and its stretching when the animal runs and keeps the head 
stable  
If everything would be fused the head would go up and down 
Legs are longer- longer strike 



To prevent too much movement internal organs 
Cheetahs can run for a short amount of time  
Behavioural evolutionary - will never defend their prey - never fights for the 
prey - they wont want to get injured  - important for reproductivity - eats 
their prey really fast - group eating their prey one of them watches for 
danger (another adaptation)  

Due to high success rate they leave the prey when needed 

 

 
  
Q: where does this evolution come from? 
Answer lies in Evolution of ancestor 
Q: Where do legs come from? 

Hindlimbs of mammals or any vertebrate comes from the fin of the fishes 
(for orientation) 
  

Their hips attached to vertebral column - fish do not have a support structure 
once they invaded land they needed to support their body  



  
Morphology is similar to ghazel   
First step of the process of evolution 

Fish don't need body support cause environment supports it  
Fins became support structure 

Oldest fossil is 440 myr for the limbs  

 

 
Word: fused 



 
  

Supral posture - elbow away from the body, make torsions of 
the torso in order to move forward 
Erect posture - elbow under the body, knees under the body - 
this shows Some part of evolution there was a rotation of the 
elbow and the knee  
Oldest fossil that shows this 220 myr 
Dinosaurs never had the rotation up the body elbows but had it 
under the body knees - they got large mainly because the 
rotation of the knee - they have kinda supral posture 
Birds are modified dinosaurs - interior limbs became wings 



 
Word: digitigrade 
 

 
 Word: retractable 

All cats have that 



Advantage - keeping the claws inside protects the claw 
Oldest fossil 25 myr 
 

 
 
  

 

  

  



  

 



 
Words: tetrapods, mammals, carnivores  

 
Presence of limbs good characteristics of vertebrates  
Tetrapods - 4 legged animal 
Front limb attached to cranium - one thing evolution - detached 
from the cranium - allowed the evolution of the neck - unique 
to tetrapods  
 



 
Words: cheetah, stride length, speed  

Spotted fur allows it (in savannah) to get close to the prey - 
surprise effect 
Among the most flexible spines of all the cats  - 1 jump - 7meter  
- due to the extension of vertebral column   
These are unique to cheetah 
 
  

 



  

 

Words:  history of its ancestors, humans 
Because its presence is linked with its ancestor - commona ncestor linked with first living being - what first 
living being has in common? DNA 

DNA is the characteristic that unites all the species  
Notion of articular speech - associated with only humans  
Point - only few features differentiate humans others are the same 

  

  

  

  

  

 

  



 
  

Word: mutation 
Diversity of cheetah - different pigmentation on their fur 
Answer came in a zoo when one of the kittens were royal cheetah   
Royal cheetah is not a specie it's mutated  
Changes the development of pigmentation 
  
Cheetah DNA - almost clones of one another  
You can take a skin and make a skin graph and the skin will take  

Why ? What's the impact? 
Population might go though population bottleneck probably the diverse ones died and the 
cheetahs that we have now survived  

Genetic variability is low   (important for conversation biology later on in the course) 



 Problem with this - Very little resiliency - disease that kills 1 will ill them all due to their genetic 
similarity 
 

 
  

Word: American 
99% of the species are now extinct - massive extinction of human impact right now   
  
Coevolution - as prey gets faster predator gets faster.  
Pronghorns are have high speed but their predator can run only up to 60 km/h  
Extinction of the American cheetah is unknown (fossil are important in order to understand the 
what's going in the current phana (fanah)) 



North American cheetah is more similar to a puma than African cheetah (morphology is the result 
of convergent evolution- species has evolved similar speed independently. No direct link. They all 
come from different species  

 
  
 
 
 

 
  
 
 


