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General: This classroom activity is intended as a formative assessment that explores the degree to which students can apply relative time principles and sythesize that information with concepts related to the rock cycle.
Target Audience: Introductory earth science course for non-majors.  Students work in groups to complete these activities.
Required Prior Knowledge: The students must understand the rock cycle; including end-member igneous, sedimentary and metamorphic rocks and the processes that form them. They should be learning how to apply principles of relative time.  

Setting: This class-long exercise is integrated with a lesson on principles of relative time.  Rock cycle and rock classification must be taught before this lesson. Students apply principles of relative time to determine the sequence of events and integrate concepts from the rock cycle.  Determining the sequence of events is application/analysis level.  Selecting proper descriptions of the types of rocks forming the various layers is analysis.  Student drawing of their own diagram is synthesis level.  
Students are expected to complete readings related to relative time principles prior to class (most don't do it).  This activity allows them to apply the rules and extend their knowledge by drawing their own diagram.
Student work is checked (letters in correct order) by instructor/TA walking through room.  Sketches are graded on a 1-2-3 scale where 1 is poor, 2 mostly correct, 3 correct.
Worksheet is attached.  Solution to exercise follows.
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Problem 1: a) Place the model events shown on the screen in order (Checkpoint 8.3).

b) Select the best rock unit description.
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2. Construct a diagram that illustrates a cross section of rock units that would account for the features listed below (not in order). Draw a relative time diagram that illustrates the correct order for these features. Clearly label your units.  Remember – these events are not in order – you must determine the order of events based on the descriptions.
  A: Rhyolite crosscuts and covers all units except sandstone.

  B: Dark, fine-grained igneous rock crosscuts and covers conglomerate and older units.

  C: Oldest rocks are made of black, biochemical layers that were later tilted.

  D: Course-grained clastic rock is deposited immediately over coal.

  E: Opaque chemical sedimentary rock deposited directly over basalt.

  F: River cuts partially into limestone.

  G: Medium-grained clastic rock deposited over small-grained, high silica extrusive rock.


a) Place the rock units in their order of formation, oldest to youngest.
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b)  Examine the rock types identified by the symbols in the diagram, and determine which rock units best match the following descriptions.

	Letter
	Characteristics

	F
	Interbedded layers of rocks that indicate alternating shallow marine environments and freshwater swamps in tropical conditions

	D
	Coarse-grained clastic sedimentary rocks overlying an erosional surface (unconformity surface)

	A, I
	Granite

	H
	A rock containing a foliation

	E
	The most recently deposited sedimentary rock

	G
	Sedimentary bed that has undergone contact metamorphism on its uppermost surface

	C
	Basalt


2. Each diagram will be sketched differently, but order should be C (coal), D (conglomerate), B (basalt), E (limestone), F (river cut), A (rhyolite), G (sandstone).  Crosscutting occurs with units B and A.
1: Interbedded layers of rock indicating alternating shallow marine environments and coastal swamps in tropical conditions


2: Course-grained clastic sedimentary rocks overlying and erosional surface


3: Course grain, high silica rock


4: A rock with a foliation


5: The most recently deposited sedimentary rock


6: Sedimentary bed that has undergone contact metamorphism on its upper-most surface


7: Basalt
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