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Population Genetics 

Gene Pools 
 Evolution is the change in gene frequencies in a population over 

time 
 gene pool- ____________________________________________ 
 evolution occurs if the gene frequencies in a gene pool change over 

time (_________________________________) 

Causes of Genetic Variation 
 1)  _________________:  raw source of new genetic material 

 mostly harmful, but now and then a benefit may come around 
 In bacteria, mutations more important since bacteria reproduce 

mainly asexually 

 2)  ________________:  sexual reproduction increase variety 
through the random reshuffling of genes 

Natural Selection on Single-Gene Traits 
 In this case, you generally have ___________possible phenotypes 
 If natural selection favors one phenotype over another, then one of 

the two alleles may be eliminated from the population (especially if 
it’s a dominant allele) 

Natural Selection on Polygenic Traits 
 Traits that are polygenic- ______________________________- tend to give 

a range of phenotypes, with most of the individuals falling in the middle (see 
fig. 17-5, p486) 

 

Stabilizing Selection (Fig 17-7, p489) 
 stabilizing selection- type of natural selection which ______________________, 

and “weeds out” extreme genotypes 
 promotes conformity in a population, thus, is antievolutionary 
 Note:  Natural selection does not create “super individuals”, it only weeds out 

unfit organisms for their environment! 

Directional Selection (Fig 17-7, p489) 
 directional selection- type of natural selection which ___________________ 

___________________________________________ 



 ex:  Peppered moths in England 

 

Disruptive Selection (Fig 17-7, p489) 
 disruptive selection- type of natural selection in which __________________ 

______________________________________________________________ 

 usually the median phenotype is selected against  

 

Genetic Drift:  Overview 
 genetic drift- the changes in gene frequency ___________ 

_____________________________________(usually by chance) 
 usually occurs in _____________ populations (ex:  predator may 

kill an individual that contains the only set of a particular gene) 
 offspring will possess only the genes present in the parent 

individuals, not the original gene pool! 

Genetic Drift:  The Bottleneck Effect 
 Occurs when some sort of ____________________, reducing it to a 

few individuals 
 The population that results from this event will have different gene 

frequencies than the original population 
 examples:  ________________________, cheetahs in South 

Africa, northern elephant seals 

Genetic Drift:  Founder Effect 
 Occurs when a few individuals of a population ________________ 

_________________________ (deserted island, for example) 
 The resulting offspring and subsequent population will have gene 

frequencies similar to the “founders” of the population 
 ex:  Darwin’s finches, Hawaiian honeycreepers, human colonies 

(Tristan da Cuhna) 

Gene Flow 
 As individuals migrate to or from a population, the gene frequencies 

change 
 Leads to _______________________ between populations, and 

both populations become more similar 
 Human migrations cause racial differences to blend together  

 



The Hardy-Weinberg Law 
 is true if evolution is not occuring 
 if the population is not evolving, the frequency of dominant and recessive 

alleles in a population remains the same 
 mathematically, the Hardy-Weinberg Law states: 

 
 

 

• p = frequency of dominant allele 
• q = frequency of recessive allele 

 it can be shown mathematically that if you compare p and q from one 
generation to the next, the frequencies in the next generation will not change, 
if the population is not evolving! 

Necessary Conditions for Hardy-Weinberg Theorem 
 Hardy-Weinberg Law is only valid if the following conditions are present: 

 _______________________- individuals must have an equal chance of mating, 
regardless of genotype 

 ________________________- no mutations are present 
 

 _______________________- the population must be large enough so that the 
laws of probability hold true 

 

 _______________________- the population may not exchange genes with 
another population 

 

 _______________________- there may not be any selective pressure on any 
genotype 

Using Hardy-Weinberg Law 
 the Hardy-Weinberg law can be used to see if evolution is occurring, 

if the frequencies of genotypes are different than the H.W. law 
predicts, evolution is occurring 

 This kind of evolution is called microevolution:  evolution on a 
small scale 


