Title: Fossil and modern phylogeny of moles

Author: Samantha Hopkins

Affiliation: University of Oregon

shopkins@uoregon.edu
GEOL 434/534: Vertebrate Paleontology
Term Project
Learning objectives:

1. To understand how we study the evolutionary histories of vertebrates

2. To gain some hands-on experience with paleontological research

3. To learn how skeletal morphology is described, and to understand how it varies between different mammals

Topic: We’ll be conducting a phylogenetic analysis of moles (Talpoidea).  Several past authors (Motokawa 2004, Sanchez-Villagra et al. 2004, 2006) have generated extensive lists of phylogenetically important morphological characters for moles.  However, in the past, these characters have been used primarily on living species of moles.  We’ll be using these characters to analyze the evolutionary relationships of some fossil moles.
Data collection: Undergraduate students will work in groups of 3; graduate students will work individually.  Each group of students will be assigned a set of characters.  As a group, you need first to learn to recognize the different character states (from the living species for which we already have characters coded) and second to code the characters for the fossil species you’re given.  Some of these fossil moles will be available as actual specimens; some will be available only in images from the published literature.  You should be VERY CAREFUL in coding these characters, and it is recommended that you check one another’s work, as getting even one of them wrong could give you entirely the wrong answer.  You’ll have to collect data on your own time.  The images will be available to you any time; the modern skeletons and actual fossils will only be available by appointment in Dr. Hopkins’ lab.  You’ll need to schedule time to sit down and study the fossils, as they cannot be removed from the lab.  Some are loaned from other institutions, and are extremely valuable (not monetarily, but intellectually).
Character sets:

Humerus – Characters 89 through 109 in Sanchez-Villagra et al. 2006
Upper dentition – Characters 2, 4, 6, 8-21, 27-29, and 30-38 in Sanchez-Villagra et al. 2006
Lower dentition – Characters 1, 3, 5, 7, 22-29, and 39-47 in Sanchez-Villagra et al. 2006
Skull and jaw – Characters 48 through 73 in Sanchez-Villagra et al. 2006

Other skeletal elements – Characters 110 through 154 in Sanchez-Villagra et al. 2006
Analysis: Once you have your data, you’ll be adding it to the data for living species from Sanchez-Villagra (2007) and running a phylogenetic analysis in TNT.  We’ll give you more instruction on that later in the term.  You’ll also be running the analysis with all of the other students’ data included, in order to see whether your characters yield a different result than the entire dataset.  These differences will be the subject of the discussion in your paper.
Assignment:  When your analysis is complete, you’ll be writing up your results in the form of a scientific paper.  Each student should write up their work INDIVIDUALLY.  The other parts of the project are group work, but each student must write their own paper.  Describe your methods, explain your results, and explain what we can understand about the evolution of moles from your study.  Compare the results of your set of characters with the results for the complete dataset.  What is the same?  What is different?  Can you get most of the information you need from a smaller set of characters, or not?  We’ll explain more and post a few example papers (published ones, not term papers) for you on Blackboard so you can see the format, the approach to explanation, and the organization expected from such a paper.  

Writeup: Your description of the mole phylogeny project should be written in the style of a scientific report, with an introduction, sections detailing your methods and results, and a discussion.  DO NOT just answer the questions posed under the headings below; they are meant to give you an idea of the sorts of things you should be thinking about.  When in doubt, the paper by Sanchez-Villagra et al. that you all have been using makes a good guide for the format.
Introduction - Provide a general background to the topic of mole phylogenies.  What previous work has been done on the subject?  What does your analysis have to add that has not been addressed before?

Methods - Describe what you used and what you did.  Which specimens did you include?  Which characters did you look at?  How did you construct your cladograms?  If you methods differed from those of Sanchez-Villagra, what did you change and why did you change it?

Results - This section should focus primarily on the cladograms created by your group and by the class as a whole.  Do phylogenies based on different sets of characters vary?  How does the inclusion of fossil taxa affect the topology of the tree based solely on extant moles?
Discussion - This is the part of the paper in which you should describe why you the results you did.  What accounts for the differences between the phylogeny you created and those of the other groups?  Why did your results alter the topology of the Sanchez-Villagra phylogeny?  What are the advantages and disadvantages of using fossil data?  Having gotten the results you did, how might you alter your methods if you were to run this experiment again?

Due: Friday, June 5th, 5pm, a paper copy in person, to either John Orcutt or Samantha Hopkins.

