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Patterns of Natural Selection 
• Directional Selection 

• Stabilizing Selection 

• Disruptive Selection 

Sexual Selection 



Recall:  

Genetic variability exists in populations 

and can arise through mutations and 

recombination.  

Natural selection acts upon these genetic 

variations. The environment favours 

certain traits over others. 

 



Both biotic and abiotic factors (e.g. 

disease, climate, availability of 

resources)can affect a population by 

acting as selective pressures. 

Selective pressures can result in different 

patterns of natural selection.  

 



Favours individuals 

with an extreme 

variation of a trait, 

higher or lower than 

the average 

 

Results in a shift away 

from the average, 

towards one extreme 

 



Example: 
• A population of humming birds 

has a variation in bill length, with 

the majority having bills of 

average length 

• This population of humming 

birds moves to a new 

environment with longer flowers 

• In the new habitat, longer bills 

are favoured, resulting in 

directional selection 



Favours individuals 
with the population 
average of a trait 
 

 Individuals with traits 
that deviate from the 
average are selected 
against 
 

Results in a shift 
towards the average, 
away from the 
extremes 
 



Example: 
• A population of humming birds has 

a variation in bill length, with the 

majority having bills of average 

length 

• The population lives in an 

environment with an unchanging 

supply of medium sized flowers 

• Longer bills take more energy to 

produce and maintain while shorter 

bills cannot get as much food, 

resulting in stabilizing selection 



Favours individuals at 
two extremes of a trait 
variation 
 

Can result from an 
environment that 
favours more than one 
phenotype 
 

Results in a shift away 
from the average, 
towards both extremes 
 
 



Example: 
• A population of humming birds has 

a variation in bill length, with the 

majority having bills of average 

length 

• The main food source of average 

sized flowers decreases and birds 

must move to new food sources that 

are either long or short flowers 

• This new environment favours birds 

of either longer or shorter bills, 

resulting in disruptive selection 



Favours individuals with traits that 

enhance reproductive success 

These traits may be disadvantageous to 

survival 

Results in sexual dimorphism, and 

mating and courtship rituals 

 

http://www.youtube.com/watch?v=4Ezc3

aO4RSk 

http://www.youtube.com/watch?v=4Ezc3aO4RSk
http://www.youtube.com/watch?v=4Ezc3aO4RSk


Examples: 
• Attraction: Colourful 

male birds which use 
their plumage to attract 
females 
 http://www.youtube.com/

watch?v=gqsMTZQ-pmE 

 

• Competition: Horns in 
male sheep, used in 
competition with other 
males to attract females 

http://www.youtube.com/watch?v=gqsMTZQ-pmE
http://www.youtube.com/watch?v=gqsMTZQ-pmE
http://www.youtube.com/watch?v=gqsMTZQ-pmE
http://www.youtube.com/watch?v=gqsMTZQ-pmE


Read together textbook pg. 329 



Evolution can also be the result of 

factors which are unrelated to 

natural selection. 
• Genetic Drift 

• Bottlenecks 

• Founder effect 



When individuals mate, the alleles they 

pass on are chosen by chance 

This chance selection of alleles can result 

changes in the allele frequency of a 

population 

Genetic drift is more prevalent in small 

populations 

 



An extreme reduction in the size of a 

population that results in genetic drift 

and a decrease in genetic diversity 
 The new smaller 

population might 

not contain the 

same diversity or 

frequency of 

alleles as the 

original 

population 



Example: 
• Cheetahs have little 

genetic variability in 

their populations due to 

a genetic bottleneck 

• As a result, they are 

vulnerable to disease, 

have low reproductive 

success, and have high 

juvenile mortality rates 



A small group of individuals separates 
from the original population 

Results in genetic drift and a decrease in 
genetic diversity 

The new smaller  
population might not  
contain the same  
diversity or frequency 
of alleles as the  
original population 





Example: 
• Darwin’s finches on the Galapagos islands are 

thought to have migrated from South America 

 

• By chance, the new founding population can 

have a different proportion of allele variations 

 

• For example, a rare allele on the mainland could 

have been in a higher proportion in the founding 

population  



 Evolution is the change in the genetic makeup 
(or gene pool) of a population over time 
 

  A gene pool can be thought of as the frequency 
of alleles within a population 
 

 Any factor that causes changes in allele 
frequencies can lead to evolution 
 

 The Hardy-Weinberg Principle: In large 
populations in which only random chance is at 
work, allele frequencies are expected to remain 
constant from generation to generation 



The following factors can affect allele 
frequencies and can disrupt Hardy-
Weinberg equilibrium 
• natural selection: favours the passing on of some 

alleles over others 
• small population size: increases the likelihood of 

genetic drift 
• mutation: introduces new alleles to a population 
• immigration or emigration: introduces or removes 

alleles in a population (gene flow) 
• horizontal gene transfer: the gaining of new alleles 

from a different species 






