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Tutorial One: Evolutionary dynamics and 
adaptation

Scenario 1:  
Of all the living great apes, humans are the only ones who are obligate 

bipeds, that is, we walk on two legs (unless disabled). Our closest 
relatives — chimpanzees and gorillas — most often walk 
quadrupedally, that is, on four limbs, using a technique called 
‘knuckle walking.’ The common ancestors of these species do 

not appear to be specialised for either bipedalism or 
quadrupedalism, but might have been able to do both. How can 
you explain why humans are bipedal?
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Scenario 2:  
Over the course of their evolution, humans’ body hair has become finer 
and finer until much of our skin is now visible, unlike other primates. 
How might a biologist explain the fact that humans, unlike other 
primates, appear to have lost much of their bodily hair through 
recent evolution? 

Model of evolution Explanation Symptoms or phrases

Teleology Species change because 
they need to change

‘in order to’; ‘needed to evolve’; ‘needed to adapt’; ‘if 
they didn’t adapt, they wouldn’t survive’; ‘they needed 
to be able to walk better because of hunting’

Lamarckianism Use and disuse lead to 
evolutionary change; 
acquired traits can be 
passed on

‘each generation got a little better’; ‘each generation 
lost a little more’; ‘they used their muscles, so they 
got bigger’; ‘they walked more upright so their bodies 
adapted’

Natural theology God has produced change; 
order and balance in the 
universe, intention

‘they were given more speed to catch prey’; ‘balance 
was maintained by a change’; ‘evolution teaches us’; 
‘nature wants…’
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Other terms to know: 
Pleiotropic 
Polygenetic 
Gene 
Gene expression (regulation) 
Speciation 
Exaptation 

Adaptation 
Equilibrium 
Trait 
DNA 
Conflict 
Cooperation 
Teleology

1. Given what you know about the five representative members of the species, who is the ‘most fit’ 
and would win the ‘survival of the fittest’? 

2. If the group went through a process of stabilising selection, who would you expect to survive 
and who would you expect to wind up extinct? 

3. The group undergoes directional selection: for example, they face extreme hunger isolated on an 
island or a new predator.  What would you expect to happen? 

4. The group undergoes diversifying selection: what would you expect to happen?  What sort of 
scenario might produce speciation through diversifying selection? 

5. A disease strikes the group against which they don’t have resistance; mortality is 60% and 
random. What sort of selection is this, and what would you expect to happen? 

6. A natural disaster (a flash flood) separates the group into two. What would you expect to happen 
to the two groups over time? 

7. What might a process of artificial selection look like in this population?  Who would be the fittest 
given a process of artificial selection?

Bruiser:  
A very strong member of the species, especially aggressive and tends to wind up dominant.  Bruiser is also 
exceptionally hungry and often can’t find a large enough tree branch to support his or her weight. 

Brainy:  
Not very large or small, Brainy is a problem solver.  Brainy is pretty good at finding mates, and at tool-making 
or improvising new behaviours. In most regards, Brainy is pretty average, except for cleverness. 

Bitey:  
Born with a strong set of jaws and large teeth, Bitey has been able to pack on the kilos.  Like Bruiser, Bitey 

can be a bit rough on small tree limbs and is slow, but there’s pretty much nothing Bitey can’t and won’t eat. 

Speedy:  
The tallest, Speedy is nervous, a good climber, and fast.  Well-equipped with a startle response and fast 
metabolism, Speedy is likely to be leading the pack, as long as it’s running away from any threat. 

Shorty:  
The most easily overlooked, Shorty, like Speedy, is an exceptional climber.  Except in stature, Shorty is pretty 
average for our primate group, not terribly smart, not terribly strong.


