Name:  __________________________

LAB 9: Stalked Echinoderms, Graptolites, Conodonts, and Trace Fossils:
I. Stalked Echinoderms
1)	A) Classify this specimen and give your justification? Sketch both lateral and oral views, labeling the major morphological features, including major plates, ambulacral grooves, mouth, and spiracles. What was the function of the ambulacral grooves and the spiracles?
B) Give the geologic range of this class? Sketch a reconstruction of the living animal, showing 	direction of food transport. Why is the articulated skeleton not normally preserved intact?
2) Classify this specimen and give a justification? How did this stalked echinoderm respire, what evidence do you have in this specimen?
3. Classify this specimen and give a justification? Sketch and label all major morphological features. Also include a sketch of the probable living orientation of this form with respect to prevailing currents.


4. Sketch and label the various crinoid structures shown here?

	A)
	B)
	C)
5. Look at these two hand-samples and identify structures present in each sample,

	A)
	B)
II. Graptolites
6. Examine these graptolites under the microscope. To what phylum, class, and order do these graptolites belong? What is their geologic range? Sketch and label major morphological features exhibited. What was their mode of existence?
7. Classify this specimen to order level? What was its mode of existence?





III. Conodonts.
8. Examine these conodont elements under the microscope. Sketch and label examples of the 3 different types of Conodont elements?
9. Note the color of these Conodonts. Using the conodont color alteration index (CAI), what can you tell about the thermo-history of these specimens?
IV. Trace Fossils:

A. Borings
10. These cylindrical boreholes in this sandstone were made by pholad bivalves. Sketch the morphology of a typical borehole. How do these clams erode the rock? Why do they bore (i.e., what is their behavioral classification)?
11. This is a piece of wood that has been extensively riddled with borings of the "shipworm" bivalve Teredo. Sketch several typical boreholes and comment on the reason that these animals bore into this particular substrate (behavioral classification).


12. What is the origin of these boreholes? Why are these bivalves all bored in approximately the same location?




13. The branched galleries of these borings were produced by endolithic sponges, probably of the genus Cliona The surface expression of clionid borings is typically only represented by a series of small, linearly aligned pores which interconnect beneath the shell exterior in the branched arrangement you see here. In this case, surf zone processes have abraded away outer shell layers. What type of behavioral boring trace is this?

14. Examine this Conus sp. and determine what type organism caused it death by boring through its shell?


15. Examine this scleractinian coral and determine which group of organisms is responsible for boring the holes in it?



IV B. Tracks, Trails, and Burrows.
16. What activity is indicated by these traces? What does this type of trace indicate about the sediment type and current energy in the depositional environment?



17. Identify and sketch the two kinds of trace fossils on this slab of sandstone from Mill Hall, PA? Compare and indicate the types of organism behavior that formed each of these structures?
18. Identify this type of trace fossil? What is its behavioral classification?
19. Identify this trace fossil? What can we learn from these traces?
