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	Context:
	This activity is part of a lab on fossil corals for an upper-level undergraduate paleontology course.  Before beginning the activity, students should be able to read a scientific paper in order to extract the key conclusions and evidence supporting those conclusions, interpret a graph, and calculate a mean.  They should also have some introduction to natural selection and competition and to how colonial corals live and feed.

	
	

	Goals:
	In this activity, students will learn about:

· Niche partitioning

· The concept of a morphospace

· Aspects of colonial coral morphology

They will also gain experience in:

· Analyzing student-generated data

· Critically evaluating a research article, including considering alternative explanations for data presented

· Working in groups

· Making careful measurements of fossil anatomy

	
	

	Description:
	After viewing various fossil corals and answering questions about them, students divide into teams of 2-3.  They first read a short paper by Rodney Watkins, who used measurements of corallite diameter and density to argue for the evolution of niche partitioning in Silurian tabulate reef corals from Wisconsin and Illinois. (Watkins, 2000, Lethaia 33: 55-63.)  Then they make the same measurements on a tabulate coral head from the Lower Silurian Brassfield Formation of southwestern Ohio (a rock unit they will have seen about a week before on a fieldtrip).  Students will find that the coral falls nicely into Watkins’ morphospace, even though this coral pre-dates the formation of large reefs in the area, and therefore presumably any selective pressure for niche partitioning.  Students have to report their measurement data, briefly explain Watkins’ interpretation, and then write a paragraph on the implications of their results, including alternative explanations for the pattern Watkins found.

	
	

	Evaluation:
	The exercise is evaluated on three components:

· Clarity and correctness of the students’ explanation (in their own words, as a group) of the basis of Watkin’s conclusion

· Accuracy of the students’ measurements (as compared to the instructor’s measurements of the same coral head)

· Thoughtfulness of the students’ interpretation of their own result, and its implications for Watkins’ study


Niche Partitioning in Silurian Tabulate Corals
Tabulates were important reef-builders in the Silurian Period.  Many reefs grew around the Michigan Basin, including areas across northwest Ohio, and over into Illinois and Wisconsin.  The paleoecology of these reefs has been studied quite a lot.  One such study was published in the spring of 2000 in the journal Lethaia.  This work by Rodney Watkins of the Milwaukee Public Museum looked for anatomical evidence of niche partitioning in tabulate reef corals.  Niche partitioning occurs when species living in the same place use different resources to avoid direct competition with each other.

a) In groups of two or three people, quickly skim through Watkins’ paper.  What evidence does he have that tabulate corals niche-partitioned their food resources?  (Be specific – not “the morphology of the corals”, but “a plot of character 1 versus character 2 shows…”)

b) Watkins focused on Silurian tabulates of Wenlock age.  On our fieldtrip, we saw slightly older rocks from the Llandoverian stage – the Brassfield Formation.  Look at the tabulate coral head from the Brassfield.  As a group, make the same measurements as Watkins did.  That is:

i. Measure the maximum diameter of 20 corallites in millimeters.  Use the digital calipers.  Calculate an average diameter.

ii. Use the index card with a one cm2 hole in it to count the number of corallites in a one cm2 area (count any corallite present by more than one-half).  Do this count five times, and then calculate an average number of corallites per cm2.

Record all your measurements on the provided data sheet.

c) Where would this specimen plot on Watkins’ Figure 3?  Based on this, what kind of tabulate is this specimen?

d) This tabulate coral did not live in an extensive reef, and lived before the corals Watkins measured.  Given this, is niche partitioning the only explanation for the pattern Watkins sees in his graphs?  What else might explain this pattern?  (Hint:  Need the separation of morphospace have arisen in a crowded reef environment?)
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Datasheet for Measuring the Brassfield Tabulate Coral Colony
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