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Exercise 8-1 Geologic Maps


By Pranoti M. Asher

Name:  ________________________

This laboratory exercise will consist of a set of hypothetical geologic examples to familiarize you with the thought process you'll need to use in interpreting simple problems.  Then we'll look at some real geologic maps so you can see how it works in the real world.

A.  Below is a small section from a hypothetical geologic map.  Use the information given on the map itself to produce a geological structure section that shows what the rocks are doing along the line B-B'.  Then answer the questions using the map and geologic cross-section.
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1. Obviously, this is a fold.  What kind is it?  ___________________________________

2.  Draw the axial plane on your cross-section.

3.  Is this fold plunging or non-plunging?  ___________________________________

4.  Is this a symmetric or asymmetric fold?  ___________________________________

5.  Is the shale exposed in this area older or younger than the conglomerate?

___________________________________

6. What is the main rock type (lithology) that underlies this particular area?

___________________________________

7.  Draw the axis on the map.

8.  The youngest rock exposed in this area is ___________________________________.

B. The map below is slightly more complicated situation in an area of different rock types, but still similar to those you've just seen in the previous example.  Construct a structure section across line A-A' and then answer the questions.
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1.  What is the oldest rock unit here?  ___________________________________

2.  What is the youngest rock unit here?  ___________________________________

3.  What two types of folds can you identify in the section?

a. _________________________________ b. _________________________________

4.  Identify each by placing the appropriate lower-case letter (a or b) on the appropriate fold in your structure section.  Label the fold axis using symbols in Fig. 8-1.

5.  Assuming north is at the top of the map, in which direction do these folds plunge?

___________________________________

C.  And now for a look at some real maps.  

GOLDEN quadrangle, COLORADO

1. What is the scale and contour interval of this map?

Scale: _____________________   Contour Interval: _________________

2. What kind of unconformity exists between the Idaho Springs Formation and the Fountain Formation?

___________________________________

3. What kind of unconformity exists between the Lykins Formation and the Ralston Creek Formation?

___________________________________

4. What is the age of the oldest rocks in this region? _______________________________

5. What is the age of the youngest rocks in this region? _____________________________

6. Describe the geologic activity or process that was responsible for the disappearance of the Permian, Triassic, and Jurassic rocks in the southwestern corner of this map.

7. Of the three units Tv1, Tv2, Tv3, exposed on North Table Mountain, which is the oldest?

_______________________________

8. North and South Table Mountains are the most prominent topographic features on this map sheet.  Why are they higher than the surrounding landscape?

9. What is the thickness of Tv2? _______________________________

10. In the SW corner of the map, Hwy 6 crosses the Golden Fault. What change occurs across the fault? Explain this observed change using the past movement of the fault and the law of superposition.

11. What is the relative age of the fault on South Table Mountain? 

Bright Angel Quadrangle, ARIZONA

1.  What features of the topography indicate that most of the strata in this area are not folded but approximately horizontal?

2. Is the Zoroaster Granite older or younger than the Paleozoic sediments? How can you tell?

3.  What is the thickness of the Paleozoic strata in the area? Explain how you arrived at your answer.

4. List the unconformities (at least one example of all three types) that are shown on this map.  Between what units are they located? (Hint:  see the legend)

5. On the map notice the relationship of rock type to cliff and slope topography. Which rock types develop cliffs and which develop slopes?

6. What geologic feature runs along Bring Angel Canyon? Is this the only canyon with this feature? How did this feature influence the formation of Bright Angel Canyon?

7. Why is the exposure of the Redwall Limestone larger at Bradley Point than at a point 600 ft. east of the peak of Isis Temple?

8. What is the scale and contour interval of this map?

Scale: _____________________   Contour Interval: _________________

BULL LAKE WEST quadrangle, WYOMING

1.  What is the scale and contour interval of this map?  

Scale: _____________________   Contour Interval: _________________

2.  What is the oldest lithologic unit exposed in this area?  ____________________

3.  What is its age?  ____________________

4.  What specific type of unconformity exists between the Cody Shale and the Wind River Formation? 

____________________________________________________________

5.  What specific type of unconformity exists between the Bighorn Dolomite and the Darby Formation?

____________________________________________________________

6.  What type of fault is present in this area? ____________________

7.  What is the approximate dip angle and dip direction of these beds?

Dip angle: ____________________  Dip direction: ____________________

8.  Looking at the structure section at the bottom of the map sheet, the geology appears relatively simple.  Why then, does the map appear quite complicated?
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