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O B J E C T I V E S

1. Understand the mechanisms of evolutionary change

2. Apply the Hardy-Weinberg Principle

3. Analyze patterns of genetic variation



H O W  D O  YO U D E F I NE  

S P E C I E S  A ND  

P O P UL AT I O N?



T E RM I N O L O G I E S

• Species

Organisms of the same type that may not be living at the same place

• Population

A group of individuals that belong to the same species and live in the 

same area (and are reproducing together)

• Gene pool

The combined genetic information of all the members of a population



H O W  M A N Y  S P E C I E S ,  P O P U L A T I O N  A N D  

G E N E  P O O L  I S  T H E RE  I N  T H E  

F O L L O W I N G :

1. Human are usually identified based on geographical locations as 

Europeans, Americans, Africans and Asians. 

2. Species of dogs usually depends on their environment. Huskies are 

found in large numbers in Alaska or very cold countries while Beagles 

may easily survive in tropical countries like the Philippines. 

3. Narra, Mahogany, Gmelina and Acacia trees abound the forests of 

Southeast Asian countries such as the Philippines, Malaysia, Indonesia 

and Thailand. 



S O U RC E S  O F  VA RI A T I O N

1. Mutations – ultimate source of all variation on earth (can change at the 
level of populations or entire species)

2. Natural selection – is the process by which alleles that confer a survival 
or reproductive advantage increase in frequency in a population over 
generations

3. Genetic drift – is the random change in allele frequencies in a 
population from one generation to the next, due to chance events rather 
than natural selection

4. Gene flow – describes movement of genetic information in population

5. Recombination – mixing of genetic information through sexual  
reproduction; variation in individuals (mixing of genetic information)



M E C H A N I S M S  O F  VA RI A T I O N



G E N E T I C  D E F I N I T I O N  O F  E V O L U T I O N

• Evolution is any change in the relative frequencies of alleles in a 

population’s gene pool

• Things to be reminded of:

1. Evolution occurs in populations, not in individuals.

2. Variation occurs in genotypes, but natural selection acts on phenotypes. 

3. Variation is random. Selection is not random. 





H O W  T O  D E T E R M I N E  T H E  A L L E L E  

F R E Q U E N C I E S



S A M P L E  P RO B L E M S :  

1. A certain plant population has 289 individuals, some bearing white flowers, other red 

flowers. The red allele is dominant  over the white allele. Of the 289 plants, 246 have 

red flowers. Assuming the population is in equilibrium

a. What is the frequency of the white allele?

b. How many of the red plants are expected to be heterozygous? 

2. A healthy 27-year-old female presents to the physician for genetic counseling with 

her husband. They would like to become pregnant in the near future, but have 

concerns that their offspring may develop cystic fibrosis. The wife’s sister has cystic 

fibrosis, an autosomal recessive disorder with an incidence of approximately 1/90,000 

in this particular population. The husband’s history is non-contributory. What is the 

probability of the husband being a carrier?



M E C H A N I S M S  O F  C H A N G E / E V O L U T I O N



T H E  WA L L A C E - DA RW I N  C O N C E P T  O F  

N AT U R A L  S E L E C T I O N



T Y P E S  O F  

S E L E C T I O N







G E N E T I C  D RI F T

1. Genetic drift – refers to the random changes in allele frequency (not 

natural selection) due to chance 

a. Genetic bottleneck – occurs when population size is sharply reduced 

results in genetic diversity loss

b. Founder effect – small group of individuals colonizes a new habitat 



G E N E T I C  D RI F T:  F O U N D E R E F F E C T



G E N E T I C  D RI F T:  B O T T L E N E C K  



F A C T O RS  F AVO RI NG  

S TA B I L I T Y

1. Random mating 

2. Large population

3. No migration 

4. No mutations

5. No natural selection

F A C T O RS  F AVO RI NG  C H A NG E  

1. Sexual selection

2. Small populations

3. Migration (gene flow)

4. Mutations

5. Selection 

G E N E T I C  E Q U I L I B RI U M



W H Y I S  G E NE T I C  

D I VE RS I T Y I MP O RTA NT ?



RA T E  O F  E V O L U T I O N

• Evolution = (variation + natural selection) / Time

Where;

• Variation depends on: generation time and reproduction rate 

• Selection depends on: rate and extent of environmental change and 

selection strength



E V I D E N C E S  O F  E V O L U T I O N :  

A N A T O M Y

Anatomy



E V I D E N C E :  M O L E C U L A R B I O L O G Y





E V I D E N C E :  B I O G E O G RA P H Y



E V I D E N C E :  

F O S S I L  

RE C O RD S



E V I D E N C E :  D I RE C T  O B S E RVA T I O N








