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Paleoecology: an evolutionary arms race?
INTRODUCTION

This week in class we’ll explore the concept of escalation-- the evolutionary arms race thought to develop between predators and their prey in the fossil record. This concept was first proposed by Geerat Vermeij in 1977. He observed that as molluscan predators (such as marine reptiles, fish, crustaceans, starfish, and gastropods) diversified in the Mesozoic, their prey developed a number of defenses (including thicker shells, burrowing ability, smaller apertures, defensive spines, and swimming ability).  As prey defenses escalated, predator offenses responded, resulting in an arms race. One of the most exciting aspects of escalation is the number of testable hypotheses that it generates. In this activity, you’ll divide into groups of 4-5, fine-tune a hypothesis relating to escalation, collect data to test this hypothesis using mollusks from local Yorktown deposits (Pliocene), analyze these data, and write-up your results.

------------------------------------------------------------------------------------------------------------------------------ 

Part I: Fine-tuning escalation hypotheses

Group A: Drilled taxa will have thinner shells than undrilled taxa.

Group B: Shallow burrowing taxa will be more frequently drilled than deeper burrowing taxa.

Group C: Taxa with less ornament will be more frequently drilled than taxa with more ornament.

Group D: Size of predator will be correlated with size of prey.

Group E: Swimming taxa will be less frequently drilled than non-swimming taxa.

1. Consider your group’s hypothesis carefully. Discuss it as a group and decide whether you’d like to make any changes or develop it more fully. Are you changing or developing your hypothesis? If so, how?

2. What data do you need to collect to test this hypothesis? 

3. How will you measure these data (i.e., shell thickness, ornamentation, drillhole size, prey size)?

4. How will you choose which specimens to use for this analysis? Will your data collection be limited to drilled specimens? Both drilled and undrilled specimens? A specific species? Bear in mind that you do not need to collect data on more than 100 specimens.

------------------------------------------------------------------------------------------------------------------------------ Part II: Collecting data. Before you begin collecting data, ask Rowan for feedback on your suggested variables and specimens.

1. Use the specimens sorted by the class to collect your data. Please be aware that your classmates need to use these specimens too, so be sure to share them.
2. Type your data into SPSS and be sure to print out or save a copy to turn in with your write-up.

------------------------------------------------------------------------------------------------------------------------------ 

Part III: Data analyses

1. Consider how you’ll test your hypothesis statistically. Can you use a regression to analyze your data? If not, what test will you use? Be sure to discuss your data analysis with Rowan before proceeding.

2. Use the graphical functions in SPSS to graph your data. Use the statistical functions to statistically test your data. Do the statistics support or reject your hypothesis? Why? Be sure to print out or save a copy of your graphs and statistics to turn in with your write-up.

------------------------------------------------------------------------------------------------------------------------------ Part IV: Writing up your results (1-2 pages)

Spend some time writing/typing up your results. Be sure to summarize your hypothesis, the data you collected, how you analyzed it, your results, your interpretation, and your suggestions for future work. 


