Notes to instructor are in Arial font.  Students will have read about the principles of stratigraphy and relative dating prior to coming to class, and will have taken a short quiz on-line, also prior to class.  In class, I do this activity BEFORE going into any detail in class about principles of relative dating.  Most of them are intuitive anyway, and the activity gives them the opportunity to work with the ideas without direct instruction and to discover where their understanding breaks down.  
Relative Dating Activities
Activity 1:  What happened here?  

Groups of 3-5.  Discussion leader:  Person with the shortest commute today.  
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1.  On an index card, please write your full name and student #, then…

…individually, write down…  
Instructor:  I usually have students do this part individually, then join in groups to pool observations for question 2 below.  
(a) a FEATURE you see on this cross-section, matched with…

(b) one of the PRINCIPLES related to that feature that might help you reconstruct the history and sequence of events here.

(c) what you think (a) and (b) mean about the RELATIVE ORDER OF EVENTS.  
EXAMPLE:  

(a) The layers of rock at the bottom of the cross-section are folded.  

(b) The principle of original horizontality says that these rocks must have been originally laid down flat, not folded, therefore…

(c) The folding event must have happened AFTER the rock layers were formed.  

Repeat (a), (b), and (c) for 1-4 more features.  You might have to write small or use another card.  

Here are the principles:
	Uniformitarianism
	Superposition

	Cross-cutting relationships
	Faunal succession

	Original horizontality
	Original continuity

	Inclusions
	Baked contacts


2.  Now, put together all your observations in order to write a geologic history of this section, putting it all in order from start to finish.  

Instructor:  After most groups have completed their history, I ask for first, second, third etc. events and write them on an overhead, letting the students correct each other as we go, if mistakes are made.  
Activity 2:  What about on another planet?  

On another index card…WHAT HAPPENED HERE?  First, second, third…?
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Uranius Tholus volcano, Mars http://volcano.und.edu/vwdocs/planet_volcano/mars/Cones/uranius.html (Viking Orbiter image 516A23)
Instructor:  this one’s all about cross-cutting relationships.  The craters cross cut the volcano, the lava flows into one of the craters, the faults/cracks cross cut some of the lava and each other.  Again, after groups have developed their history, we discuss it and write it on an overhead.  This one’s fairly quick after they’ve completed the more complex first activity.  
Extension of relative dating activities:

Combine radiometric dating and biostratigraphy
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Given the information available (ran out of money before radiometrically dating the pluton itself), what is the possible range of ages for the granite pluton?  Explain your reasoning.  

Instructor:  this is tricky for introductory students.  First, the layer with both fossil types in it has to be younger than the 20 My volcanic ash (superposition).  And, for both fossils to be present in the same layer, the time of deposition of that layer had to be within their overlapping ranges, 15-19 My.  The granite pluton cuts the layer that both fossils are in, so must be younger than that layer.  Thus the oldest it could be is 19 My.
The youngest the top layer could be is 12 My.  The top layer is not cut by the fault, but the dike is, so the pluton must have intruded prior to 12 My.  

Age range: 12-19 My.
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