Genetic Traits and Heredity Answer Sheet
Possible Answers are in Bold.
Parents
Choose 4 traits of the creatures that will be passed to the offspring, and decide what the dominant and recessive expressions of those traits are (dominant expression is what the trait will look like if the organism expresses the dominant version of the trait).  Your organism cannot be a person, but it can be ANYTHING else!
Example Trait: Skin Temperature

Example Trait Dominant Expression: Cold Skin

Example Trait Recessive Expression: Warm Skin

Example Trait Dominant Genotype: Cc or CC

Example Trait Recessive Genotype: cc

Trait 1:Color
Trait 1 Dominant Expression: Green
Trait 1 Recessive Expression: Purple
Trait 1 Dominant Genotype: Gg or GG
Trait 1 Recessive Genotype: gg
Trait 2: Shape
Trait 2 Dominant Expression: Square
Trait 2 Recessive Expression: Circle
Trait 2 Dominant Genotype: Ss or SS
Trait 2 Recessive Genotype: ss
Trait 3: Eye Color
Trait 3 Dominant Expression: Black
Trait 3 Recessive Expression: White
Trait 3 Dominant Genotype: Bb or BB
Trait 3 Recessive Genotype: bb
Trait 4: Facial Expression
Trait 4 Dominant Expression: Frown
Trait 4 Recessive Expression: Smile
Trait 4 Dominant Genotype: Ff or FF
Trait 4 Recessive Genotype: ff
Draw a male and a female version of your organism.  Identify the traits that you chose above in your drawings and label whether the traits are the dominant or the recessive expression of the trait in the organisms have drawn.






       Male





   Female
1. What is the genotype of your female organism with regards to Trait 1?  What is her phenotype?  The phenotype is determined by your drawing.  You get to choose the genotype.
Phenotype: Green
Genotype: Gg
2. What is the genotype of your male organism with regards to Trait 1?  What is his phenotype?  The phenotype is determined by your drawing.  You get to choose the genotype.

Phenotype: Green
Genotype:Gg
3. What is the genotype of your female organism with regards to Trait 2?  What is her phenotype?  The phenotype is determined by your drawing.  You get to choose the genotype.

Phenotype: circle
Genotype: ss
4. What is the genotype of your male organism with regards to Trait 2?  What is his phenotype?  The phenotype is determined by your drawing.  You get to choose the genotype.

Phenotype: square

Genotype: SS
5. What is the genotype of your female organism with regards to Trait 3?  What is her phenotype?  The phenotype is determined by your drawing.  You get to choose the genotype.
Phenotype: black eyes
Genotype: Bb
6. What is the genotype of your male organism with regards to Trait 3?  What is his phenotype?  The phenotype is determined by your drawing.  You get to choose the genotype.
Phenotype: white eyes
Genotype: bb
7. What is the genotype of your female organism with regards to Trait 4?  What is her phenotype?  The phenotype is determined by your drawing.  You get to choose the genotype.
Phenotype: frown
Genotype: Ff
8. What is the genotype of your male organism with regards to Trait 4?  What is his phenotype?  The phenotype is determined by your drawing.  You get to choose the genotype.
Phenotype: smile
Genotype: ff
9. Where would your organisms live?  What adaptations do they have for living in that environment?  
They would live on a sheet of green paper because they are green and flat so on the paper they would be camouflaged from their predators.
Offspring
10. There should be two slips of paper associated with the father’s chromosomes and two slips of paper associated with the mother’s chromosomes (4 total).  Put the two father’s chromosome choices face down on the lab bench, mix them around, and choose one.  Do the same for the mother’s chromosomes.  This will give you the genotype and phenotype with regards to Trait 1.  Repeat the steps of writing the parent’s chromosomes on slips of paper and picking one from the father and one from the mother for Traits 2, 3, and 4.
Trait 1 genotype: GG
Trait 1 phenotype: green
Trait 2 genotype: square
Trait 2 phenotype: Ss
Trait 3 genotype: White eye
Trait 3 phenotype: bb
Trait 4 genotype: frown
Trait 4 phenotype: Ff
11. Draw your first offspring.
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12. Compare and contrast the first offspring to the father.  What traits do the offspring and the father have that are the same and what traits are different?
Same color (green), same shape (square), same eyes (white), different mouth (father is smiling, offspring is frowning)
13. Compare and contrast the first offspring to the mother.  What traits do the offspring and the mother have that are the same and what traits are different?
Same color (green), same face (frown), different eyes (mom is black offspring is white), different shape (mom is circle, offspring is square)

14. Repeat steps 10 and 11 for your second offspring.

Trait 1 Genotype of Offspring 2: gg
Trait 1 Phenotype of Offspring 2: Purple
Trait 2 Genotype of Offspring 2: Ss
Trait 2 Phenotype of Offspring 2: Square
Trait 3 Genotype of Offspring 2: Bb
Trait 3 Phenotype of Offspring 2: black eyes
Trait 4 Genotype of Offspring 2: ff
Trait 4 Phenotype of Offspring 2: smile
16.
Draw offspring 2.

15. What traits does offspring 2 have that are the same as the father?  What traits are different?
Same shape (square), same face (smile), different eyes and color
16. What traits does offspring 2 have that are the same as the mother?  What traits are different?

Same eyes, different color, shape and face
17. What traits does offspring 2 have that are the same as offspring 1?  What traits are different?

Same shape, different color, eyes, and face
18. Repeat steps 10 and 11 for your third offspring.

Trait 1 Genotype of Offspring 3: gg
Trait 1 Phenotype of Offspring 3: purple
Trait 2 Genotype of Offspring 3: Ss
Trait 2 Phenotype of Offspring 3: square
Trait 3 Genotype of Offspring 3: bb
Trait 3 Phenotype of Offspring 3: white
Trait 4 Genotype of Offspring 3: ff
Trait 4 Phenotype of Offspring 3: smile
20.
Draw offspring 3.


21. What traits does offspring 3 have that are the same as the father?  What traits are different?

Same shape (square), same eyes (white), same mouth (smile), different color (dad is green, offspring is 3)
22. What traits does offspring 3 have that are the same as the mother?  What traits are different?

No similar characteristics.  Different color (mom is green offspring is purple) different shape (mom is circle, offspring is square), different eyes (mom has black, offspring has white), different mouth (mom is frown, offspring is smile).
23. What traits does offspring 3 have that are the same as offspring 1?  What traits are different?

Same shape (square), same eyes (white).  Different color (3 is purple, 1 is green), different mouth (3 is smiling, 1 is frowing)
24. What traits does offspring 3 have that are the same as offspring 2?  What traits are different?

Same color (purple), same shape (square), same mouth (smile).  Different eyes (3 has white eyes, 2 has black eyes).
25. Are all of the offspring the same?  Explain why or why not.

The offspring are different because they are the result of sexual reproduction.  Their parents had two different copies of genes for each trait, and the parents randomly pass these traits along to their offspring.  Because the traits are passed randomly, variation is produced in the offspring.
26. Why might it be a good strategy for organisms to have more than one offspring?

Multiple offspring produces variety.  The variety will allow the genes to pass on and allow the organisms to persist even if the environment changes.
27. If your creatures had 100 offspring, what do you think that the offspring would look like (how would all of them be similar, would there be a lot of instances of recessive phenotypes for Trait 1 and very few instances of recessive phenotypes for Trait 3, etc.)?

All of the offspring would be square.  25% would be purple, 75% would be green. 50% would have black eyes and 50% would have white eyes.  50% would be smiling and 50% would be frowning.
28. If the environment changed, would your organisms still be able to survive?  Would the offspring be better able to survive than the parents?  Would some of the offspring be better able to survive than other offspring? Explain why you think that you would see these patterns.

If the environment changed from green paper to purple paper, some of the offspring would be able to survive.  If the environment changed to another color (white) none of the offspring would be able to camouflage themselves.
