
Mechanisms of 
Evolution



Genetic Variation
• In order for natural selection to occur, a population must have a variety of 

traits.

• Traits are determined by genes.

• Large populations have more of a variety.

• All of the genes of the members of a population together form the gene pool.

• Allele frequency: the percent of an allele in a population                               
(how frequent an allele is, blonde hair occurs 60% of the time)



When does evolution occur?

Evolution occurs when there is movement of alleles into or out of the 
population, changing your gene pool.

• Mutations also change gene pools by creating new alleles, sometimes these mutations 
make an animal more “fit” for the environment, and they will go on to reproduce.

What if there is no movement into or out of the population??

• Genetic Equilibrium—When the allele frequency remains the same over 
generations (no evolution)



Hardy-Weinberg Principle

The Hardy-Weinberg Principle states: If no mechanisms of evolution are 
occurring, evolution will not take place (genetic equilibrium will take over)

5 conditions can disturb genetic equilibrium:

1. Nonrandom mating

2. Small population size

3. Immigration or emigration

4. Mutations

5. Natural selection



Which population would  most likely evolve?

• Small population or large?

• Many mutations or few?

A small population with many mutations is most likely to 
evolve (more changes, less population numbers to affect)



What this means…
• Small populations with a wide gene pools (variety of traits)  and more 

mutations are more likely to evolve.

• Original gene pool 
• Mutation shows up 

• Makes some more « fit » for the environment

• Natural selection might favor them and evolution will occur.



Natural Selection on Polygenic Traits

• When a certain trait is controlled by multiple genes, the affect can 
give you a wide range of phenotypes  (polygenic genes)
(creating a curve instead of 3 distinct colors like brown, red, and black)

• These changes can cause 3 types of natural selection to occur:

•Directional selection
• Stabilizing selection
•Disruptive selection



Directional Selection
• When the range of phenotypes shift, due to some individuals being more 

successful.
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feeding,  average beak size will increase over time.



Stabilizing Selection
• When selective pressures selects against the two extremes of the population 

and favors the average.
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Disruptive Selection

• When nature selects in favor of the extremes, or when the average population 
disappears.
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• Genetic drift: Changes in the allele frequency of a population due to chance
events.

• In small populations, individuals that carry a certain gene may reproduce more 
than others, just by chance! 

Over time, this causes genes to become more or less common.

• Happens more in small populations

Genetic Drift: “Evolution by Chance”

By chance more green 

beetles were squished then 

brown, so the population 

now has less green alleles 

in its gene pool



Intro to Genetic Drift



Forming New 
Species

Speciation:  formation of a new species.



Founder Effect
Founder effect: 
New species occurs when a small part of a population migrates 
to a new environment.

Different Ways:

1. Reproductive Isolation

-Behavioral

-Geographic

2. Adaptive Radiation

3. Temporal Isolation   



New Species by Reproductive Isolation

• Reproductive Isolation: New species can form when members of a 
species stop reproducing with other members of that species.



Types of Reproductive Isolation

Behavioral isolation: 
isolation due to different 
courtship rituals or 
reproductive strategies 

Geographic isolation:
isolation of populations 
due to geographic 
barriers



Temporal isolation
isolation due to population 

groups reproducing at 

different times



Practice

1. Two closely related species of tulips live in the same area. They do not reproduce 
because one releases pollen in February and the other in March.

2. In the Midwest, there are two species of field cricket. One species chirps in a 
“heart-beat pattern” to attract its mate. The other species chirps in a consistent 
“drum beat pattern” to attract a mate.

3. A group of bears were separated when the landmass they were living on split up. 
One group eventually became black bears, and the other, polar bears.

Temporal Isolation

Behavioral Isolation

Geographic Isolation



Adaptive Radiation
• Adaptive Radiation: When one ancestral species spreads out geographically, and many new 

species form over time.

***This term can be applied to a lot of the mechanisms we talked about today. 

• One species radiates outward and each subgroup adapts to its own unique environment

• Type of divergent evolution


