G230
Interpreting and constructing Geologic Maps

Spring, 2009 - Hendrix

This week’s lab will address the interpretation of geologic maps and serve as an introduction to the construction of geologic cross-sections.  Each of the three maps you will be asked to examine will be on the back table in room 304 of the CHCB over the following two weeks.  Please complete the exercises below and answer each of the questions posed.

This lab is due at the end of class time on Tuesday, February 24, 2009 (two weeks after today.  This lab usually takes a significant amount of time,  so plan accordingly.

Total points allocated for this exercise = 131

Geologic map of the southern half of Somerset County, PA.

Take a few minutes to examine this map.  In particular, note the stratigraphic section present on the right hand side of the map.  Next, please address the following:

1) (4pts.) Find the oldest and youngest rock units that are shown on this map.  What are the ages and lithologies (rock types) of these units?

2) (2 pts.) What is the general strike direction of major structures on this map?  In other words, if you could measure the strike of beds outcropping at the surface, approximately what direction would you expect (N-S, E-W, NW-SE, etc.)
3) (3 pts.) Find the thin black line that runs from the southeastern corner of the map to just below the northwestern corner of the map.  Notice that this line crosses right across the general trend of major structures on the map.  From southeast to northwest, what kinds of folds does the line cross?

4) (4 pts.) Which way are the folds plunging?  What is your evidence?

5) (4 pts.) Most contacts on this map are not straight, but rather curve around a bit.  In your own words, explain why this might be.  (Hint: Think about the differences between the structural relief in this area and the topographic relief and how a relatively flat contact might be expressed relative to a steep contact in regions with significant topography.)
Geologic map of the Grand Canyon and vicinity, Arizona

Take a few minutes to examine this map and get oriented.  

Find the base of the Tapeats sandstone.  The legend says that the contact at the base of the Tapeats is an unconformity.  Examine this contact all along the length of the map to see what the Tapeats rests on in various places.  Answer each of the following questions:

5) (3 pts.) Do you agree that the basal contact of the Tapeats sandstone is an unconformity?   Why or why not?

6) (3 pts.) What sort of unconformity is it (disconformity, angular unconformity, nonconformity, more than one of these)?  What is your evidence?

7) (3 pts.) Now examine the basal contact of the Bright Angel Shale.  What sort of a contact is this?  What is your evidence?  Please be specific when citing your evidence.

8) (4 pts.) Examine the structural cross-section along A-A’.   What kind of faults are shown on this cross-section?  What is your evidence?

9) (10 pts.) Find the thin black line that runs from C-C’.  Along this line, draw a cross section of the topography shown on this map.  Feel free to use a contour interval of 250 feet, rather than 50 feet in constructing your cross section.  

10) (10 pts.) On your topographic profile, superimpose the surface geology that’s shown on the map.  To do this, you will have to make some educated guesses about the dip of the beds. (Hint, consider the published cross-section line along A-A’.)

11) (7 pts.) Neatly color your cross section, include a key for each of the units represented, orient your cross-section, and add a title. 
Geologic map of the Stable Interior of the United States

This is a small scale map of much of the mid continent.  Note that this map shows only bedrock geologic.  Much of this area is actually covered by glacial deposits which aren’t shown on this map.

There are several whole or partial “bull’s eye” patterns on this map that reflect large scale geologic structures in this part of the country.

Please answer the following questions after examining this map:

12) (3 pts.) Find the word “ILLINOIS” on the map.  Note that most of the word is in a big blue area of Conemaugh Formation and that the Conemaugh is in the center of one of these bull’s eye patterns.  What sort of structure forms this bull’s eye pattern?  To answer this, figure out what rocks are in the core of the structure and what rocks are flanking the structure.

13) (3 pts.) Follow the lower contact of the Pottsville Group around this bull’s eye pattern.  What sort of contact is this and how do you know?  (What is your evidence?  Please be specific.)

14) (3 pts.) Find Frankfort, Kentucky on the map and note that it too is the center of a bull’s eye pattern.  What sort of structure is this and what is your evidence?

15) (20 pts.) Construct geologic cross-sections for profiles A-A’ and B-B’.  Assume the ground surface is flat.  (In other words, don’t worry about the topographic relief.  What is the basic structure in each of the two cross-sections?

Geologic map of Devil’s Fence Quadrangle, Montana

15) (30 pts.) As you did for the Grand Canyon map, construct a topographic profile along cross-section B-B’.  To this cross-section, add the geology and project it to depth of sea level. Be sure to add a legend, title, and orientation to your cross-section.

Geologic map of Southeastern Utah

This geologic map features one of the classic, basement-cored “Laramide-style” uplifts common in the Rocky Mountains.  In the southeastern part of the map, you’ll find an area in light blue labeled “San Rafael Reef” and, to the left of it in green, an area labeled “San Rafael Swell”.  Examining these areas along with the rest of the map and legend, answer the following questions:

16) (3 pts.) What is the basic fold structure associated with the San Rafael Swell?

17) (4 pts.) Is this geologic structure symmetric or asymmetric along an east-west cross-section?  What is your evidence?

18) (4 pts.) Approximately how much topographic relief is associated with the San Rafael Reef?

19) (5 pts.) Is the structural relief of the stratigraphic units in the San Rafael reef greater or less than the topographic relief?  What is your evidence?

Hand in your answers to each of the above questions or exercises by Tuesday, February 24, 2009  
