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Purpose:


The purpose of this lab is to help you understand how geologic histories are constructed.

Laboratory Objective:

To create a geologic history for 2 geologic cross sections.

Write up:


Your write up should include this handout and your responses to parts 1 and 2.

Background:


A geologic history is a chronological description of the natural processes that shape landscapes.  One of the primary difficulties of assembling such a history is that we must infer past events from present-day clues since eyewitness accounts don’t exist for most of the events that shaped our planet.  Because of this, assembling a geologic history involves three primary activities.

1. Determining what rocks, landscapes, and geologic structures appear in an area.

2. Relating these to natural processes and geologic environments that currently exist to determine what happened in that area.

3. Determining the order in which these events took place.

What follows is a more detailed description of these activities.

1. Identifying rocks and features - When doing this step it is important to not only identify the type of rocks that you find in an area but also the structures they appear in.  Here are some general rules for doing this. 

•  Rocks customarily appear in layers or irregular bodies.

•  Sedimentary and pyroclastic igneous rock form layers called beds, which are generally horizontal when left undisturbed.  

•  Extrusive igneous rock also occur in flat layers in the form of lava flows.  

• When beds and lava flows are subjected to movements of the crust, they can be tilted, bent, or even fractured.  Consequently, folds and faults are also important to note when piecing together the geologic history of an area.  

•  Sedimentary rocks can also appear as irregular bodies called lens.

•  Intrusive igneous rocks are frequently found in large irregular masses or intrusions.  An important exception to this is dikes and sills, which have a definite geometry.

•  Metamorphic rocks generally appear in layers or other bodies which have been folded or highly fractured.

2. Determining events and environments - The next important step in sleuthing out a geologic history is to ascertain the origins of the rock units and other features, which you find.  This can be a rather complex task, however, for the purpose of this lab here are a few more general rules, which should help you in working out natural histories.

• Sedimentary and pyroclastic beds, and lava flows form on the surface of the earth.  Sedimentary beds generally form underwater, though landslides and glaciers can also create these beds.  Pyroclastic beds and lava flows generally form on a land surface, however these can sometimes form in lake or on the sea floor.

• Lens (small irregular bodies) of sedimentary rock indicates a stream channel, which has been filled and buried.

•  Faults, folds, dipping layers, and metamorphic and intrusive rocks indicate periods of mountain building (Orogenesis.) taking place on land.  

•  A gap in a sequence of rock layers (unconformity) represents a period of erosion taking place on land.

3.  Constructing a timetable of events - This step involve determining the relationship that rocks layers and other features have to each other.  To do this geologists use a set of principles, which are summed up as follows.

	• Principle of original horizontality - Sedimentary rock layers are deposited as relatively horizontal sheets of sediment.  Movements of the earth’s crust must have displaced a stratum that is no longer horizontal.  Though this principle was written with sedimentary rocks in mind, it can also be applied to pyroclastic beds and lava flows.
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	• Principle of superposition - In any undisturbed sequence of rock layers, the oldest layer is at the bottom of the sequence, and the youngest is at the top.
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	• Principle of unconformity - Any gap in a sequence of rocks represents a period of erosion.
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	• Principle of cross cutting - Any feature (e.g. fracture, fault, dike) that cuts across a body of sediment or rock is younger than the material through which it cuts.
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Method (What to do):

Part 1. Recording the formation a geologic sequence.

Use the computer program "Relative Dating” to create a geologic history of the rock sequence shown in the program.  Refer to the lab video for instructions on how to do this. For each frame indicate the frame number, the feature that is being formed in that frame (e.g. a layer of mud) and the event that is taking place to form it (e.g. deposition of sediment in quiet water such as a lake or deep ocean).  Record your observations in table 1.

Table 1

	Frame number
	The feature being formed in this frame
	The event that is forming this features

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	11
	
	

	12
	
	

	13
	
	

	14
	
	

	15
	
	

	16
	
	

	17
	
	

	18
	
	

	19
	
	

	20
	
	


Part 2.  Constructing a geologic history for figure 1

•  For figure 1 list the rock layers and other features (faults, intrusions, or erosional surfaces) in the order in which they formed.  Also identify the type of rocks found in each layer or intrusion.   Refer to Table 1 on the following page for assistance.

•  Construct a timetable of the events, which formed the outcrop shown in figure 1.  In order to do this list the event, which formed each individual layer or feature of each outcrop in the order in which it probably, occurred (e.g. basalt  - volcanic eruption).  Also include in your timetable the environment in which this event could have taken place  (basalt - volcanic eruption - oceanic and continental)

Legend:         Rock types indicated on figure 1     

Symbol         
 Rock type         
Origins                                                                                          
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	Granite

Formed when felsic magma cools within a magma chamber.  These chambers 



appear  below continental volcanoes.

Gabbro

Formed when mafic magma cools with in a magma chamber.  These chambers



appear below mid-ocean ridges, shield volcanoes, and hotspot volcanic islands.

Basalt 

Formed when mafic lava cools.  These lavas are erupted by both oceanic and         

                             continental  volcanoes.

Conglomerate
Formed by the lithification of gravel / sand / silt mixtures deposited in          

                             streams, alluvial fans, and beaches.

Sandstone
Formed by the lithification of sand deposited on beaches, in river valleys, in 



deserts, or on continental shelves.

Shale
               Formed by  the lithification of silts and clays deposited in stream valleys, tidal 

                              flats, lagoons, continental shelves, or on deep sea  floors.

Limestone
Formed by the lithification of shells and carbonate sediments deposited by 

                             reefs on continental shelves or on deep sea floors in warm climates.

Quartzite
Formed by the metamorphism of sandstone which takes place within the core 

                             of folded mountain chains.

Schist

Formed by the metamorphism of shale which takes place within the core of

                             folded mountain chains.


	Figure 1
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