Phylogenetics Activity 1: Cladistic Classification of shells

1. Come up with a list of at least 7 characters you can use to describe the shell—These should be binomial characters, such that each shell could be characterized by “presence/absence” or “yes/no”. However, the more the better! Be observant!

2. Determine the ancestral state by using the “outgroup” or hypothesized shell representing the most ancestral traits. Ancestral traits will be coded “0” and derived “1.”

3. Fill in the species/character matrix with 0s and 1s.

4. Add up the numbers for each species—this is the Evolutionary Divergence Distance between it and the ancestor, e.g., number of steps away from ancestor.

5. Tree construction—we will base this try on PARSIMONY—the relatedness of each species is based on the number of traits that diverge between them:

a. Find the species with the smallest divergence distance from the original ancestor and connect it to the ancestor with a straight vertical line.

b. Find the species with the next smallest divergence distance from the original ancestor and connect it as a branch of the first line.

c. Note that placing the second species automatically creates a new ancestor whose characters must be taken into account. Indicate the character state changes between the original and the new ancestor with hatch marks

d. Find the species with the next smallest divergence distance. If more than one species has the same distance, deal with them one at a time. Place it on the tree so that it is adjacent to the species with which it shares the greatest number of derived characters.

