Natural Selection Computer Lab


Name: _____________________________







Period: ______

Date: _______

Complete the sections below on the data sheet and use the information to answer the questions on the back of this sheet.
Data Sheet

The following simulation model depicts natural selection in various environmental settings.   A small population of 100 ants will be placed in three different ecosystems.  The progress of each population will be traced through five generations.  Record the changes in each population. 

 
The ant population is has three different phenotypes (yellow, green and gray).   The genotypes indicate incomplete dominance.  



Genotype: AA

Phenotype: yellow



Genotype: Aa

Phenotype: green



Genotype: aa

Phenotype: gray

  Experimental  #1: Rocky Environment
Beginning Allele Frequency:
Allele A   0.50

Allele a   0.50
Genotypes
  Gen 1

  Gen 2

  Gen 3

  Gen 4

  Gen 5


B
A
B
A
B
A
B
A
B
A

AA

25
5 
11
__
4 
__
2
__
1 
__

Aa

50
__
45
27
__
20
__
__
__
9 
aa

25
25
__
44
__
__
__
75
__
__

· B- before Natural Selection
A- after Natural Selection
Ending Allele Frequency: 
Allele A    0.08

Allele a     0.92
Questions for Experiment #1

1. How many ants were grey at the start (before) in Generation 1?  ________

2. How many ants were yellow at the start (before) in Generation 1?  _______
3. After Natural Selection in the third generation how many yellow ants remained (after)? ______
4. Did the population of green ants grow or decline from the first generation to the fifth generation? ___________________
5. Which genotype of ant was most easily eaten by predators?  _________ 

6. Which genotype was least often eaten by predators? _________

7. Which genotype was the most reproductively successful? _________

8. Which phenotype ant has the most reproductive success? ___________________

  Experimental  #2:  Grassland Environment
Beginning Allele Frequency:
Allele A   0.60

Allele a   0.40
Genotypes
  Gen 1

  Gen 2

  Gen 3

  Gen 4

  Gen 5


B
A
B
A
B
A
B
A
B
A

AA

36
7 
28
__
26
__
25
__
25 
__

Aa

48
__
50
50
__
50
__
__
__
50
aa

16
3 
__
4 
__
__
__
5 
__
__

· B- before Natural Selection
A- after Natural Selection

Ending Allele Frequency: 
Allele A    0.50

Allele a     0.50
Questions for Experiment #2
9. How many ants were grey at the start (before) in Generation 1?  ________

10. How many ants were yellow at the start (before) in Generation 1?  _______

11. After Natural Selection in the third generation how many yellow ants remained (after)? ______

12. Did the population of green ants grow or decline from the first generation to the fifth generation? ___________________

13. Which genotype of ant was most easily eaten by predators?  _________ 

14. Which genotype was least often eaten by predators? _________

15. Which genotype was the most reproductively successful? _________

16. Which phenotype ant has the most reproductive success? ___________________

  Experimental  #3: Desert Environment
Beginning Allele Frequency:
Allele A   0.50

Allele a   0.50
Genotypes
  Gen 1

  Gen 2

  Gen 3

  Gen 4

  Gen 5


B
A
B
A
B
A
B
A
B
A

AA

25
25
44
__
62
__
75
__
85
__

Aa

50
__
45
27
__
20
__
__
__
9 
aa

25
5 
__
2 
__
__
__
0 
__
__

· B- before Natural Selection
A- after Natural Selection

Ending Allele Frequency: 
Allele A    0.92

Allele a      ___ 
Questions for Experiment #3
17. How many ants were grey at the start (before) in Generation 1?  ________

18. How many ants were yellow at the start (before) in Generation 1?  _______

19. After Natural selection in the third generation how many yellow ants remained (after)? ______

20. Did the population of green ants grow or decline from the first generation to the fifth generation? ___________________

21. Which genotype of ant was most easily eaten by predators?  _________ 

22. Which genotype was least often eaten by predators? _________

23. Which genotype was the most reproductively successful? _________

24. Which phenotype ant has the most reproductive success? ___________________

Which phenotype of ant had the best camouflage in the Rocky Environment? ___________________

Which genotype of ant had the best camouflage in the Desert Environment? _________________

In which environment is the ant population at the Hardy Weinberg equilibrium? ________________________________________
Hardy-Weinburg Equilibrium

p+ q= 1

p2 + 2pq + q2 = 1         N= total population
Frequency= Number of individuals/N
Using the beginning ant population in the online computer simulation for Natural Selection determine the allele frequency for AA.

N= total population  


Frequency = “specific population”/N

Frequency Genotype AA =p2          
Frequency  Genotype Aa= 2(pq)   
Frequency Genotype aa= q2
Practice Problem #1:

In the Ant population in the online computer simulation for Natural Selection the beginning subgroup genotypes (specific population) had the following number of individuals.


Genotype AA
25


Genotype Aa
50

Genotype aa
25

N= ______

Calculate the allele frequencies for the population above (solve for p and q).

P2 = 25/N   ___________

P = the square root of p2 _______________

q = 1- p
 ____________________

Practice problem #2
For In experiment #2 from the online simulation for Natural Selection the initial allele frequencies were


A = 0.60
a = 0.40

If the initial population of ants was 200, how many ants would you predict would have a grey phenotype?   How many would have a green phenotype?
P = ________

q = _________

p = q = 1

P2 = ________

q2= ________

2pq = _________

Expected number of grey ants (q2 X N) ____
Expected number of green ants (2pq X N) _____
Hardy-Weinburg Equilibrium

p+ q= 1

p2 + 2pq + q2 = 1         N= total population
Frequency= Number of individuals/N

Using the beginning ant population in the online computer simulation for Natural Selection determine the allele frequency for AA.

N= total population  


Frequency = “specific population”/N


Frequency Genotype AA =p2          
Frequency  Genotype Aa= 2(pq)   

Frequency Genotype aa= q2

Practice Problem #1:

In the Ant population in the online computer simulation for Natural Selection the beginning subgroup genotypes (specific population) had the following number of individuals.


Genotype AA
25


Genotype Aa
50


Genotype aa
25

N= ______ 100
Calculate the allele frequencies for the population above (solve for p and q).

P2 = 25/N   ___________  0.25
P = the square root of p2 _______________ 0.5
q = 1- p
 ____________________ 0.5
Practice problem #2

For In experiment #2 from the online simulation for Natural Selection the initial allele frequencies were


A = 0.60
a = 0.40

If the initial population of ants was 200, how many ants would you predict would have a grey phenotype?   How many would have a green phenotype?

P = ________
0.60
q = _________  0.40

p = q = 1

P2 = ________ 0.36

q2= ________ 0.16

2pq = _________  0.48
Expected number of grey ants (q2 X N) 32  Expected number of green ants (2pq X N) 96
Problem # 3
In northern Europe a small population of rabbits inhabit a meadow surrounded by mountains.  These mountains separate this population from other rabbits population in Europe.  The total population of rabbits in is 460.  A Naturalist who studies these rabbits has observed two phenotype (black and brown fur) and she determined that the allele for brown fur is a dominant trait.  She has also estimated that 188 rabbits have black fur (bb).  Using the Hardy-Weinburg equations, calculate the expected number of rabbits that have homozygous brown fur. 
Show all your work.
Problem # 4

A florists grew a large number roses in a large planter.  They grew in two varieties red (RR, Rr) and white (rr).  He had 500 total roses and 320 were white.  He wanted to know how many of the red flowers were heterozygous so he asked for your help (because he knows you take Honors Biology from Dr. Pensak).  Help him out by determining the number of red flowers you predict are heterozygous.  Red  is a dominant trait. 
Show all your work.
Problem # 3
In northern Europe a small population of rabbits inhabit a meadow surrounded by mountains.  These mountains separate this population from other rabbits population in Europe.  The total population of rabbits in is 460.  A Naturalist who studies these rabbits has observed two phenotype (black and brown fur) and she determined that the allele for brown fur is a dominant trait.  She has also estimated that 188 rabbits have black fur (bb).  Using the Hardy-Weinburg equations, calculate the expected number of rabbits that have homozygous brown fur. 
Show all your work.

B=p
b=q

N = 460

q2 = 188/460     0.4087
 q = the square root of q2    0.639

p = 1- q   0.361 

p2 =  0.130  

The expected number of homozygous brown rabbits is (p2 X N) 0.130 X 460 = 60
Check for correct answer:  2pq X N = heterozygous brown rabbits 2 (0.361)(0.639) X 460 = 212
Homozygous brown 60

Heterozygous brown 212

Homozygous black 188

total rabbits = 460
Problem # 4

A florists grew a large number roses in a large planter.  They grew in two varieties red (Rr, RR)and white (rr).  He had 500 total roses and 320 were white.  He wanted to know how many of the red flowers were heterozygous so he asked for your help (because he knows you take Honors Biology from Dr. Pensak).  Help him out by determining the number of red flowers you predict are heterozygous.  
Show all your work.

R = p

r = q

N = 500

q2 = 320/500
0.64
q = the square root of q2  0.8

p= 1-q    0.2
The frequency of Heterozygous red flowers  is 2pq   0.32
The expected number of heterozygous red flowers is 2pq X N 160
Check for correct answer:  p2 = 0.04 (the frequency of homozygous red flowers)  X N =  20 

Homozygous red flowers 20

Homozygous white flowers  320

Heterozygous red flowers 160


total flowers 500
