Name ________________________________________  Per # ______
Biological Classification – Shell Taxonomy and Phylogenetic Trees
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Objective:  to sort shells according to their morphological  characteristics; then construct an evolutionary cladogram based on these characteristics. 
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Procedure:  
1.  Group your 14 shells into groups.  Look carefully at all aspects of the shell  - not size or coloration!  How many groups did you form? ___________
2.  Identify the shell that differs the most from the others. ________  Why is it different?

3.  For each group of shells, list at least 4 characteristics that all members of each group share.  Fill in the table below.
	Group #1
	Group #2
	Group #3
	Group #4
	Group #5

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 



4.  Based on the characteristics you listed above which group would be considered our “outgroup” or most distant relative? _______________
5.  Are there groups that seem to share similar characteristics? These are called sister groups. Explain.




A cladogram is a pictorial representation of groups of organisms based on their characteristics.  It can easily show evolutionary relationships and lineage.  How to read the tree:  B is more closely related to E than to A.  This is because the last common ancestor of B and A (node 1) is an ancestor of node 2, the last common ancestor of B and E.  The arrows indicate the direction of descent from the root.
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Your outgroup would be placed like this.  The letters would represent the related organisms, or “sister groups”.:
C
D
E

B
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6.  Next, determine the second outgroup.  What is the next group that seems to be most distantly related to the others?  Hint:  It is not the “cowrie group”.  Although they don’t appear to have a spiral shape externally, they really do.  See the picture below.   ___________________
[image: http://www.hhmi.org/biointeractive/activities/shells/online/images/cowry-cut.jpg]
7.  Fill in the cladogram on the next page based on the morphological characteristics you determined in the table above.  Remember similar shells should be grouped together and next to each other on the cladogram.  Questions #8- 11  will guide you as to how to fill it out. 

#11










8.  Look at the group you considered the next outgroup from #6 above.  Are there any members that look very different from the others?  Explain.


9.  Any member that is very different will be a line off of the original major group line.  See the example below.  Label any “oddball of the family” with its own line in the cladogram in #7.  Keep doing this until all members of your group are identified. 

#57






10.  Next, consider which of the remaining groups would be closest related to your group from #6.  They should have many common morphological characteristics.  Which group did you choose and why?




11.  Repeat the procedure from #9 for this group and the other remaining groups until all shells have been identified.


[bookmark: _GoBack]12.  Devise a dichotomous key for these shells.  Every node on the cladogram begins a new # on the key.   Each new branch represents either choice a or b. Finish identifying each member of a group before you go on the next group.   Here is how you could start it.
	1
	a   Flat, has 2 shells
	#11

	
	b    has only 1 shell
	go to 2

	2
	a
	 

	
	b
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