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GLY3603C: Geobiology                      
        

Exercise #5: Cladistic Analysis of Bivalve Mollusk Phylogeny
Part II: Phylogeny of Bivalve Mollusks

Part II of this exercise can be completed once you’ve generated an intuition-based taxonomy for the bivalve species you were given and after you’ve generated a character matrix for these taxa.

Reconstructing phylogenetic relationships and assigning species to higher taxa on the basis of those relationships is one of the primary goals of a paleontologist.  This exercise is designed to give you practice in the use of cladistics for analyzing taxonomic and phylogenetic relationships.  Your immediate goal is to construct a cladogram for the bivalve species distributed last class (20+ species of the common bivalve species found in Southwest Florida’s waters).  


In order to establish character polarity, we’ll assume that Nucula is the outgroup for all species.  Species belonging to the family Nuculidae have a deep temporal record and are the first bivalve mollusks to appear in stratigraphically.  Consequently, it is appropriate to view them as the most primitive family of bivalves.  The character states that Nucula possesses, therefore, define the primitive states.

Beginning with the foregoing information, you are to construct a cladogram showing the sister-group relationships of the bivalves.  Your first step should be to construct a data matrix.  You need to identify morphologic characters and their respective character states.  The figures provided last class plus the actual specimens should provide the data you need.  Second, you must enter your character matrix into MacClade.  Once entered you should recreate the hand-generated cladogram based on your taxonomy within MacClade.  Obtain the “treelength” (a measure of the number of character transitions that occur within the cladogram; the "shorter the tree", the simpler the relationships) for this hand-generated tree.  Finally, use the tools MacClade has to offer to find the most parsimonious cladogram given your data matrix, and note its treelength.  (There may be multiple cladograms with comparable treelengths.)  More than likely, your hand-derived cladogram will be significantly longer than MacClade's best solution.  During the class meeting I will show you how to operate MacClade (e.g., entering your data, finding the most parsimonious cladogram, and reconstructing your hand-derived cladogram topology to get its tree length).


The following items should be turned in on the due date: your data matrix, your hand-derived cladogram and its treelength obtained from MacClade, and the most-parsimonious cladogram produced by MacClade.  In addition, in no more than 2 pages of text discuss your findings.  In that discussion, consider the following questions: (1) How do the topologies of your hand-derived and MacClade-derived cladograms compare?  (2) Why is the most parsimonious cladogram produced by MacClade shorter in length than the hand-derived cladogram?  (Consider how many homoplasious characters exist in each.  You can do this by using "character tracing" on MacClade.)  (3) Are there any characters that are homoplasious even on MacClade's most parsimonious cladogram?  Are these characters more likely to convergently evolve than others?  (4) Is the most parsimonious solution using MacClade unique or are there multiple, equally parsimonious cladograms?


