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[Note to teachers and students: This Gizmo was designed as a follow-up to the Hardy-Weinberg Equilibrium Gizmo. We recommend that you use that Gizmo before starting this one.] 

When all individuals in a population have an equal chance of surviving and reproducing, populations tend to stay in balance. Allele frequencies do not change much over time, and after a couple generations, genotype frequencies remain fairly constant as well. This constant state is known as the Hardy-Weinberg Equilibrium. 

This leads to the natural question: What happens when there is selective pressure? If some types of organisms are more likely to survive than others, will the disadvantaged types go extinct? How quickly will this happen? The answer may be more complicated than you think! 

Observing Microevolution

Microevolution is the study of changes in gene frequencies over time. In this activity, you will see how genotype percentages change over time as a result of predation. 

1. Observe the parrots on the SIMULATION pane. Parrots have a gene, represented by the alleles D and d, that controls the darkness of their feathers. 

a. What is the color of a DD parrot? 
b. What is the color of a dd parrot? 

c. What is the color of a Dd parrot? 
d. Notice that the recessive allele (d) is not completely masked in the heterozygous genotype (Dd). This pattern is known as incomplete dominance. 

2. On the DESCRIPTION pane, practice manipulating the DD and dd sliders. If the percentages of DD and dd parrots do not sum to 100%, then the remaining parrots are Dd. Set the DD and dd percentages to 34%. (To set a slider to a particular value, type the value in the field to the right of the slider and hit Enter.) What is the percentage of Dd parrots? 

3. In evolutionary biology, the term fitness refers to the likelihood that an organism will survive and reproduce, passing on its alleles to the next generation. In this case, fitness is determined by the color of leaves on the trees where the parrots live. On the DESCRIPTION pane, slowly increase the Fitness of DD slider to 100%. 

a. What changes on the SIMULATION pane? 
b. Explain why this gives DD parrots maximum fitness. 

c. Observe the tree colors when the Fitness of DD and Fitness of dd are both 100%, and the Fitness of Dd is 60%. What type of parrots will be hidden by the tree on the left? 
d. What type of parrots will be hidden by the tree on the right? 
e. What parrots are not well hidden by either tree? 

f. Set the fitness of all three genotypes to 60%. How does this affect the tree color? 
g. How well hidden are each of the three parrot genotypes now? 

4. Check that the percentages of DD and dd are still 34%, and the Fitness of all three genotypes is 60%. Click Begin, and then click Predator. Watch the SIMULATION pane. 

a. What kind of animal was the predator? 

b. Look at the population numbers displayed on the SIMULATION pane. Calculate the percentages of each genotype that survived predation. How do these survival percentages compare to the fitness levels? 

c. Click Breed, and then Hatch. In this simulation, the number of offspring is adjusted so that the total population after each breeding cycle is 500 parrots. Which genotype is most common in the offspring? 

d. Click Continue, and then Predator. Select the GENOTYPE GRAPH tab. How have the genotype percentages changed since the previous generation? Which genotype percentage changed the most? 

e. Run 3 more generations of the simulation, for a total of 5. Select the ALLELE GRAPH tab. How much are the allele percentages changing? 

f. Click the camera icon in the upper right corner of the graph to take a screenshot of the ALLELE GRAPH. Paste the screenshot into a blank document. Then, take a screenshot of the GENOTYPE GRAPH and paste it into the same document. Label the two graphs "Experiment 1: All 3 fitness levels = 60%." 

5. On the DESCRIPTION pane, click Reset. Set the Fitness of dd to 100%. (Leave the other fitness values at 60%.) Check that the starting genotype percentages for DD and dd are still 34%. This simulates a situation where a dominant allele (D) significantly decreases survival. An allele that decreases survival chances is called deleterious. Run a 5-generation simulation with these initial conditions. 

a. Which genotype percentage decreased the most through the simulation? Increased the most? 

b. How did the allele percentages change through the simulation? 

c. Take screenshots of the ALLELE GRAPH and GENOTYPE GRAPH, and paste them into your document. Label these graphs "Experiment 2: Fitness of dd = 100%, fitness of others = 60%." How do these graphs compare to the "Experiment 1" graphs? 

d. In any population, it is rare to find dominant alleles that significantly reduce survival. Why do you think this is? 

e. If you have time, continue the simulation until there are no more DD or Dd parrots. How many generations did it take for the D allele to go extinct? 

