SOUTH CAROLINA STUDIES

       Unit 5; Day 4
THEME = RESOURCES OF THE COASTAL PLAIN                                        SCIENCE

LESSON TITLE: Using Quarry Information to Infer Rock Structure
OBJECTIVES: Students will be able to use quarry data to infer rock structure and predict new mining sites.
PRIMARY STANDARDS ADDRESSED: Science 8th - III.B.2.d; III.B.2.a; III.B.2.c 
PRIOR SKILLS REQUIRED: ability to read and interpret contour lines on topographic maps
TEACHER BACKGROUND INFO: SC MAPS Teaching Manual, page 4B-4 

LOGISTICS: 1 @ 50-minute class – large tables or other work area – students work in cooperative groups
MATERIALS:  6 @ Graniteville Topographic Maps (SC MAPS); wet-erase pens; Student Work Sheet 
PROCEDURES:

   1. Ask students how they think they could determine whether a particular rock layer deep underneath their school was horizontal, vertical, or tilted.  Have the class discuss each suggestion and decide if the method is practical (physically and financially).  List all ‘practical’ methods on the blackboard (or use overhead projector).  Tell students they will be trying out one of these methods today using information from rock quarries near Graniteville, SC.
   2. Divide students into groups and hand out the Graniteville Topographic Map and wet-erase markers.  Have students locate, and then use the wet-erase pen to outline the four claypits or strip mines whose locations are described on the Student Work Sheet.  These mines and claypits are all extracting kaolin clay from the same rock formation.  Tell students to use contour line information to determine the elevation of each mining area. Also tell them that since the contour lines in the areas of the mines and pits represent surface elevations before any mining operations began, they must extrapolate elevation numbers based on contour information from the surrounding area.  These numbers then represent the estimated elevations of the kaolin deposits and should be reported as a range for each mine or pit, and recorded in the student table.  Make sure students know how to use the elevation information to determine the orientation of the rock structures in this area (tilted, vertical, horizontal, or folded.)  
   3.  Stress to students that, as noted above, the claypit symbols have been placed on top of existing contour lines.  Discuss with the students the fact that as the mining operations continue, the land surface is continually being altered, as dirt is being dug out, the clay removed, and the land reclaimed (by law.)  
   4.  Finally, have students use the topographic map to locate two additional locations where a kaolin mining operation might be successful.  Ask them to circle their two areas and describe their locations by using a nearby map feature and also a map quadrant.  Be sure they record the elevation range of the locations.   
SAMPLE CULMINATING ASSESSMENT:   
· Write a proposal based on the following scenario.

As a mining company executive based in Graniteville it is your job to convince a local landowning family to let your company lease their land for a kaolin mining operation.  You must give the landowners a written proposal.  Why does your company think this location will be profitable?  Be sure to include reasons why this lease would be advantageous to the family.  How long will you run the mining operation?  In what condition will the land be when you return it to the landowner?  What will you do to protect the water quality of any streams running near the land?
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STUDENT  WORK  SHEET

LESSON TITLE: Using Quarry Information to Infer Rock Structure
a.  Use contour line information on the Graniteville topographic map to determine the approximate elevation of each kaolin mining area.  Complete the table.
	Mining Operation (location description)
	Map Quadrant
	Approximate Elevation

	1.  Large strip mine near Langley Pond. 
	NW
	

	2.  Small claypit near I-20 interchange.
	NW
	

	3.  Claypit northwest of Richardsons Lake.
	SE
	

	4.  Small claypit near 3 unnamed lakes.
	NE
	


b.  Based on the information in the table, the basic rock structure of the kaolin-bearing layer is most likely (circle one)         TILTED,     VERTICAL,       HORIZONTAL,       FOLDED.  

     Why have you reached this conclusion?  Explain your reasoning.   
c.  Why is it not practical for the map maker to accurately show contour lines for mine working or open pits?  
d.  After active mining ceases and the land is reclaimed,  how do you think the contour lines of a newly made map of the area will compare with today’s map?
e.  Finally, use the topographic map to locate two additional locations where you believe a kaolin mining operation might be successful.  Circle these two areas with a wet-erase pen and describe their locations by using a nearby map feature and also a map quadrant designation.  Record the estimated elevation range of each locations.

	New Mining Operation (location description)
	Map Quadrant
	Approximate Elevation

	1.  
	
	

	2.  
	
	


f.  Briefly describe how you determined that these two locations would contain kaolin deposits.
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TEACHER  ANSWER  KEY
LESSON TITLE: Using Quarry Information to Infer Rock Structure
1.  Ask students how they think they could determine whether a particular rock layer . . . 
    Answers may vary.  Hopefully, at least some of the answers should refer to digging down into the earth - in several different places - to find out if the rock layer is continuous and how deep the rock layer is beneath the surface at each site.  If these depths are similar at each site, the rock layer is probably horizontal; if depths differ in a regular trend, then the rock layer is likely tilted at a certain angle.  If a rock layer is vertical, it should be found at only one digging site and not encountered at any other.
2.  a. Use contour line information . . . to determine the approximate elevation . . . .  Complete the table.

  Answers may vary.  Since the mines and clay pits are lower than the surrounding landscape, elevations must always be somewhat less than the surrounding elevations .

	Mining Operation (location description)
	Map Quadrant
	Approximate Elevation

	1.  Large strip mine near Langley Pond. 
	NW
	400-480 ft.

	2.  Small claypit near I-20 interchange.
	NW
	380-410 ft.

	3.  Claypit northwest of Richardsons Lake.
	SE
	370-480 ft.

	4.  Small claypit near 3 unnamed lakes.
	NE
	330-400 ft.


    b. Based on the information in the table, the basic rock structure of the kaolin-bearing layer is most likely (circle one)         TILTED,     VERTICAL,       HORIZONTAL,       FOLDED.  

        Why have you reached this conclusion?  Explain your reasoning.   

 Based on this information the basic rock structure is horizontal.  All of the mining operations overlap at an elevation of    380-400 ft. and vary from this elevation by relatively small amounts.  
    c.  Why is it not possible for the map maker to . . . 

    The area is continually changing.  An accurate map could be made for a specific date and time, but it would not be accurate as soon as the next change in the mining operation occurred.  
    d.  After active mining ceases and the land is reclaimed, . . .  
    The contours in the area after reclamation will be similar but not exactly like the contours before mining operations began.  

3.  Stress to students that . . . the claypit symbols have been placed on top of existing contour lines.
      Mapmakers have a variety of symbols they can use to represent mining areas or quarries.  But in most cases they do NOT use contour lines because as soon as they draw these lines, they will be outdated the next time digging commences.
4.  e. Finally, have students use the topographic map to locate two additional locations where a kaolin mining   
	New Mining Operation (location description)
	Map Quadrant
	Approximate Elevation

	1.  Answers will vary, but must list a nearby map feature.
	Must list
	Should be between 330-480 ft.


    f. The new locations should have the same approximate elevations as the previous mine locations.   
CULMINATING ASSESSMENT:   
Answers will vary.  However, the company thinks this location will be profitable based on the average land elevations of between 330-480 ft.  Nearby operations in areas of these elevations have been profitable to the company and the landowner.  Advantages might include a hefty signing bonus and steady income for the duration of the lease.  The time frame for running the operation should be at least five years. The land will be returned in a reclaimed condition with gently rolling contours.  It will make great pasture land.  You company will minimize erosion and control runoff to insure good local water quality.  
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