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Bio Inquiry Questions

1. Traits do exhibit a continuous form.  However, they can be attributed to genes if there are enough genes for the traits.  If the genes are polygenic, there will be enough genes to attribute the various different traits.  This can be seen in human height or colors in wheat kernels.

2. Polygenic traits are traits that have two or more genes coding for the single trait.  They have two or more genes at different loci that code for the same trait.  A monogenic trait is a trait that is determined by a single gene at one locus.

3. A gene locus is a fixed position on a chromosome that contains one allele for the gene.  An allele is one variation of the gene.  Every locus holds one allele.  Loci are specific points on chromosomes.

4. A gene pool consists of all the alleles found in one population.  Populations are groups of individuals, but gene pools are groups of alleles.
5. The letters p and q are allele frequencies.  The p stands for the dominant allele and q stands for the other, recessive allele.  The number of p is the frequency at which the dominant phenotype of the trait coded for in p will be observed.  The number of q is the frequency at which the recessive phenotype of the trait coded for in q will be observed.  The p2 represents the frequency at which dominant homozygous genetic expression of the allele p will occur.  The q2 represents the frequency at which recessive homozygous genetic expression of the allele q will occur.  The 2pq represents the frequency at which the heterozygous expression of both p and q will occur.

6. Population equilibrium exists when the values for p and q do not change.  It is when the same frequency of traits can be observed in a population at all times.  
7. Hardy and Weinberg had to make certain assumptions.  First, populations must be large because small populations will see a drastic change in allele frequencies.  Secondly, individuals mate at random.  If individuals choose their mates, then they are selectively choosing traits, which would change the frequencies at which the traits will occur.  Third, populations cannot gain or lose individuals due to emigration or immigration.  If individuals leave or come into the set population, they will change the allele frequency.  Fourth, natural selection is not occurring.  If it did, it would change traits which would change alleles and their frequencies.  Lastly, mutations cannot influence genetic variation and, thus, they cannot influence allele frequency.

8. So, 0.16 are wooly.  

w = (.16)1/2 = .4

So, 0.4 are w.
 1 - .4 = .6
So, 0.6 are W.
2 x .4 x .6 = .48
So, 0.48 is the frequency of heterozygous caterpillars in the population.
9. Heterozygous advantage is when the heterozygous individuals of a trait are at an advantage.  Natural selection favors the heterozygous individuals.  For example, individuals who are heterozygous to sickle cell anemia are also resistant to malaria.  These individuals are more likely to survive than those who are normal (who are not resistant to malaria) or those who have sickle cell anemia (who have the fatal disease).  Thus, these individuals have a heterozygous advantage.
10. Microevolution is the evolution that concerns itself with allelic frequencies within a population.  Macroevolution is the evolution that concerns itself with the creation and extinction of species.  Microevolution results in macroevolution over time.
11. Industrial melanism is directional selection.  It is not stabilizing selection, since the intermediate trait or a grayish moth was not selected for.  It is not disruptive selection since both white and black moths were not simultaneously selected for.  It was directional selection because first only white moths were selected for, but, after industrialization, only black moths were selected for.  Only the extremes were selected for at different times.

12. Genetic drift occurs in small populations because small populations have a lesser chance of nullifying a mutation.  If one individual in a small population of 10 organisms has a mutation, then inbreeding occurs and the mutation will be passed down to most of the future generations in a matter of several years.  However, if the one individual existed in a population of 1000 organisms, it will take centuries for the same trait to be passed to all individuals in a future generation at the same conditions as that of the colony of ten organisms. 

13. Founder effect is when a small selection of individuals move from a larger population to found a smaller population.  This group of people usually has certain gene frequencies different from that of their parent population.  So, the gene frequencies of their population are not the same as that of the larger population they moved from and this founder population may have more susceptibility to certain genetic diseases.  Genetic bottlenecks are slightly different.  They occur when a population is severely decimated and only allows a small number of the species to still exist. Since only very few exist, they interbreed and chances of new mutations are very likely.  New mutations give rise to new traits and result in genetic drift.
14. Gene flow is the introduction of new alleles to a population by the means of immigration or emigration.  Certain alleles can leave as individuals leave (immigration) or new alleles can be introduced as individuals enter the population (emigration).  It is more likely to occur between two species that overlap in time and space.  Emigration and immigration will occur in greater frequencies. 
15. The Hardy-Weinberg principle can be used for populations that are not at genetic equilibrium.  It helps uncover why the populations are not at equilibrium since it uncovers which of the assumptions are not met and factors that contribute to it.  Such information helps the further science.
