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Part	1:	Predictive	Sketch		

Some local geologists are trying to understand the composition of the rock in the Grand Canyon. After hours in 
the library collecting information that others have shared and talking to the locals, they have made some 
predictions about the rock compositions, but they need to verify that their predictions are correct. 

Our geologists determine their first step is to make a cross section based on the map, so they can create a 
hypothesis that reflects their predictions. Remember, a cross section is a vertical slice through the Earth that 
shows the types of rocks and the order of the rock layers as you drill deeper into the Earth. This includes 
geologic layers, topographic lines (or contour lines), and A-A' which is a more specific area to look. The two 
stars reflect where they plan to collect core samples.

In the space provided at the top of the next page, use colored pencils to sketch what you think the cross-
section of the whole line A-A’ looks like underneath the surface on both sides of the Colorado River. 
Remember, cross sections are created by taking a slice out of the earth, to see the layers we can see well from 
the surface, as if it were a layer cake. Try to match the colors to the key on the left side of the map as closely 
as possible and provide a key for your colors next to this key. 

Key 

Color	 Rock	Type 

Kaibab	Formation	

Toroweap	
Formation	

Coconino	
Sandstone	

Hermit	
Formation	

Esplanade	
Sandstone	

Supai	Group	

Redwall	
Limestone	

Temple	Butte	
Formation	 

Mauv	Limestone	
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Mark the highest point on the cross section and the map, along the cross-section line A-A’. 

How did you decide where to put the layers? 

Compare your cross section to Raheem, Hank and Bev’s cross sections. How is it similar to Raheem’s cross 
section? And Hanks? What about Bev’s? How is it different from theirs? 

Earth’s	Surface	

Colorado	River	

Mark the lowest point on the cross section and the map, along the cross-section line A-A’. 
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The core samples are shown below: the layers of rock under the surface at these specific locations marked on 
the map. Core Sample 1 (left) is represented by a blue star in the map on the first page, the location of Core 
Sample 2 (right) along the cross-section is represented by a red star in the map on the first page. The depth and 
layer thickness data are shown in the table next to each core sample 

Core	Sample	1	(blue	star)		 Core	Sample	2	(red	star)	

Part	2:	Core	Sample	Data	

The geologists' second step is to drill and collect core samples to see if their hypotheses are correct. Geologists 
drill vertical holes into the ground, bring up a cylinder (or core) of rock to examine. Remember, core samples 
provide us with the exact order of the rock layers below the surface. Raheem and Bev stay late in the lab to get 
the results, and they use the core sample data to revise their models. However, Hank went home so he wasn't 
able to revise his. Like Raheem and Bev, revise your cross section using the new core sample data.

Jennifer Radoff
Rectangle

Jennifer Radoff
Rectangle
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How did this new data make you change your sketch? 

Does your cross section look like Raheem and Bev’s new cross sections? If not, what is different? 

Often, to get a better idea of how the layers look over a large space, our geologists draw in the layers they do 
not see. With a pen or pencil connect the lines across the empty canyon in the cross-section space above to 
more clearly see where the layers used to be. Color this space to represent the rocks that are now eroded away. 

Does this change how you would draw your sketch? If so, what would you change? 

Now label your cross section with the approximate depths from the core sample. Is the scale of your layers 
accurate? 
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Part 3: Uplift and River Dynamics 

Look at the image of both sides of the Grand Canyon below. 

1) What do you notice about the image? How do they compare to your sketches? What is similar? 
What is different?  

2) The Law of Original Horizontality states that the rock layers we see today were originally deposited 
horizontally and any deformation must have occurred at a later point in the rock forming process. How 
does the Law of Original Horizontality apply to the cross sections you have drawn? 

5) Explain how this uplift could aid in the relatively rapid erosion of the rock by the Colorado River to 
create such an immense canyon.

4) The sediments that make up the sedimentary rocks found in the Grand Canyon were deposited at or 
below sea level and then buried beneath the surface. The South Rim of the Grand Canyon now sits at 
approximately 7,000ft above sea level. Explain how these layers of sedimentary rocks could have been 
uplifted to this elevation.

3) How can this be used to explain the pattern you’re seeing in the Grand Canyon? 




