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Developing a Molecular Clock Model 
Part A
If it takes 17.1 million for 0.76 base pair to mutate, how long will it take for 1 base pair to mutate? 
1/0.76 X 17.1
22.5 million years
Part B
[image: ]
Part C
	At the end of the 90-million-year-period, there have been complete mutations of four base pairs from that of the original ancestor. The four base pairs will mean changes in one or two amino acids. A switch in one or two amino acids changes the resultant protein completely. The new protein is, therefore, likely to have new physical and chemical properties. A switch of base pairs in the adjacent regions to those coding for the protein could interfere with the process of initiating transcription and translation hence inhibiting the synthesis of the protein. 
Part D
	The molecular clock hypothesis states that the rate of change in biochemical molecules remains constant. The hypothesis, however, has various controversies. One of my greatest concern is the issue of changing generation times. Mutations depend more on the number of generations than the duration hence a weakness of the theory. Additionally, the thought that species differ interferes with the usefulness of this theory. The other question I have relates to the changes in the function of the protein over the years; the association between these changes and the rate of mutation is a major controversy. 
Part E
	In creating a phylogenetic tree, one requires information with regards to morphological, biochemical, molecular or behavioral similarities between species. The type of information one needs for a phylogenetic tree differs from that required to create a molecular clock. Molecular clocks are majorly biochemical as they consider changes in nucleic acids and proteins majorly. The fact that the phylogenetic tree does not consider the time between the various characteristics of investigation is the other feature that differentiates it from a molecular clock. 
Part F
	Unfavorable mutations prevented the evolution of woolly mammoths. By diminishing the organisms’ sense of smell, these mutations decreased the ability of the animals to both reproduce and survive against predators hence a decline in their numbers. While competitors were not an important threat, the inability of the mammoths to protect themselves against the cold weather was central to their extinction. Their inability to utilize feeds due to genetically-determined digestive problems also led to their weakening and eventual extinction. 
	In determining these findings, fossil records and DNA evidence were key. Fossil records shade a picture of the different life on the planet millions of years ago hence allowing scientists to retrospectively determine the possible causes of mutation. DNA evidence can also help to give clues of the common ancestors of various species and to estimate the duration of time for the organisms to diverge. 
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