Taphonomy – Bad news for fossils

Name _________________


When animals die, their remains may go through a whole series of processes before they become preserved as fossils.  We will explore many of these processes in subsequent labs.  These processes have quite an effect on the kinds of information we can retrieve from fossils once we collect them, perhaps hundreds of millions of years after the animal or plant lived and died.  This semester, we will perform a long term experiment to see what effects transportation of shell material has in terms of information we can gather from the shells once they are buried.  It’s all down hill!  




To understand how information about the shape (morphology) of the shells changes with continued transportation, we will place some modern shells in a double barreled rock tumbler: one barrel containing quartz sand and water and the other barrel containing carbonate sand and water, and we will tumble the material for measured periods of time over the coming semester.  This tumbling exercise simulates the action of shells and sediment in a river under the action of water currents or the action of waves in the ocean washing shells back and forth.  During the first week, you will have the opportunity to observe the morphology of the shells and make notes or drawings to illustrate and record the original condition of each specimen. Each week, we will tumble the specimens and remove the shells prior to lab so that you can record the changes that have taken place during the week.  

Unlike other experiments that we will conduct this semester, this one will be turned in near the end of the semester after sequential observations have been made.  Each week, it will be necessary to make observations and record them on the data sheet provided.

WEEK 1 of Tumbling Experiment


During the first week, answer the following questions and frame an hypothesis regarding what will happen to each of the five specimens.

Part 1.  To be completed during the First Week.
1. During the first observation period, prepare a brief statement describing the physical features of each of the five shell samples.    Be as detailed as you can.  Feel free to work together in making your observations, but be certain that your answers are in your own words.  Make drawings of the shells; this will be helpful.
Shell 1.

Shell 2.

Shell 3.

Shell 4.

Shell 5.
A.  State an hypothesis, based upon the shell shape and size only, about which one will be most likely to be affected by the tumbling and which one will be least likely to be affected by the tumbling.
2.  The five shells will be tumbled in two different kinds of sediment.  Sediment 1 is quartz sand.  Quartz is the hardest common mineral at Earth’s surface, with a hardness of 7 on Moh’s Scale of Hardness (diamonds are a 10).  It is the type of sand that is commonly encountered at Lake Erie beaches and along the western coast of Florida, in the Carolinas, and in California.  Sediment 2 is composed of calcium carbonate, or calcite.  Calcite is a much softer mineral, scoring a 3 on Moh’s Scale of Hardness.  It is the mineral the composes clam and snail shells and coral reefs.
Examine the samples of each sediment provided for you.  Frame an hypothesis regarding how each shell will react to weeks of tumbling in each sediment.

	Sediment 1
	Sediment 2

	Shell 1


	Shell 1

	Shell 2


	Shell 2

	Shell 3


	Shell 3

	Shell 4


	Shell 4

	Shell 5
	Shell 5




Keep this.  You will need it for the Laboratory Final examination!

Part 2: Weekly Observations
3. Observe each shell from each sediment each week and record the changes you observe in the Basic Data Sheets. Each week, make observations regarding the changes to the shape of the shell and the changes to the ornamentation of the shell (spines, ridges).  Hand in the sheet and the instructor will hold them for you until the next week. 

4. Identify each shell as best you can using the field guides in the lab. This can be done any time during the experiment. 

Shell 1 __________________________
Shell 2 __________________________
Shell 3 __________________________
Shell 4 __________________________
Shell 5 __________________________
Names of team members _______________________________________________

Basic Data Sheet: Sediment 1: Quartz sand
	Week
	Shell 1
	Shell 2
	Shell 3
	Shell 4
	Shell 5
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Basic Data Sheet: Sediment 2: Carbonate Sand
	Week
	Shell 1
	Shell 2
	Shell 3
	Shell 4
	Shell 5
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Part 3.  Synthesis and Take Home Final

Working as a lab group and with help from your lab instructor, answer the following questions about the results of this several week experiment.
1. Describe the overall appearance of the shells, noting what changes took place, tumbled in Sediment 1: Quartz sand.  Consult your Basic Data Sheet.
2.  1. Describe the overall appearance of the shells, noting what changes took place, tumbled in Sediment 1: carbonate sand.  Consult your Basic Data Sheet.

3.  What are the differences between the shells tumbled between the two sediments, if any?  What accounts for these differences?
4. Which of the shells displayed the most weathering?
5.  Which of the shells displayed the least weathering?

6.  What accounts for the differences in numbers 4 and 5 above?

9. Review your initial hypotheses about each shell and its reaction to the tumbling experiment.  Do you now accept or reject your hypotheses? Why?
10.  You will prepare, INDIVIDUALLY, a written laboratory take home final about this experiment.  Address the following questions and sections in this take home.  It will be due on the last day of lab (in one week).
A.  Write an introduction including a brief description of the experiment we did in lab.

B.  Describe and name each shell and describe its overall reaction to the tumbling experiment in terms of its appearance before and after the experiment.

C.  Based upon your observations, what properties of shells (and by extension, bone, wood, and other fossilizable material) make them more or less likely to be affected by taphonomic processes?
D.  Which types of animals do you hypothesize are most likely to be eliminated from the fossil record by taphonomic processes?  Why?

E.  What do you hypothesize would happen if we ran the experiment with quartz grains with a diameter of 2 mm?  Why?

F.  What do you hypothesize would happen if we tripled the rate of the carbonate sand barrel?  Why?
G.  Would bone material react to the tumbling in the same way as shells?  Why?
H.  Would water temperature matter in this experiment?  Why?
I.  Based upon your observations, do we have an unbiased, complete record of life on Earth from the fossil record?  Why?

