SOUTH CAROLINA STUDIES


Unit 1; Day 5
THEME = SOUTH CAROLINA STATEWIDE OVERVIEW                               SCIENCE

LESSON TITLE: How do Major Mineral Resources Correlate with Landform Regions?
OBJECTIVES: Students will be able to list and explain the occurrence of major resources in each region.
PRIMARY STANDARDS ADDRESSED: Science 8th - III.B.3.l;  III.B.3.m 
PRIOR SKILLS REQUIRED: ability to use legend to interpret map symbols and colors
TEACHER BACKGROUND INFO: SC MAPS Teaching Manual, pages 1-7 to 1-11;  Mining 

Association of South Carolina website <http://www.scmines.com>   

LOGISTICS: 1 @ 50-minute class – large tables or other work area – students work in cooperative groups
MATERIALS:  6 @ Desktop South Carolina Base Map;  6 @ Geologic and Mineral Resource Map (SC MAPS Portfolio Set);  ‘wet-erase’ pens
PROCEDURES:

   1. Ask students what they have learned so far about the distribution of geological resources in their local area and throughout all of South Carolina.  Write a list of responses on the blackboard (or use overhead projector).  Use class consensus to group the items on the list into their proper geologic region.  Briefly discuss the connections between plate tectonics theory, rock structures, and mineral resources.
   2. Divide students into groups and hand out Desktop State Base Maps, Mineral Resource Maps, ‘wet-erase’ pens, and copies of the Student Work Sheet to each group.  Instruct groups to follow the instructions and fill in the chart and answer the questions on the Student Work Sheet. 
   3. Ask groups to share their results as you go over the answers to the questions on the Student Work Sheet.  Make sure students understand the differences in the map legend between ‘mine sites’, ‘occurrences’, and ‘industrial plants’ Also, be sure students understand why, geologically, the listed minerals and hazards occur where they do.  Relate the occurrence of mineral resources back to rock distributions and geologic history.
   4. Ask groups to transfer the approximate path of one of the large rivers in South Carolina (Savannah, Santee, Pee Dee) onto the Mineral Resource Map.  You may wish to have all groups trace the river closest to your school, or different groups can choose different rivers.  List all of the geological resources you are likely to encounter (in order) traveling down this river from mountains to sea.
   5. Ask groups to summarize their trip down the river in oral presentations to the rest of the class.

   6. [optional] If there is a mine site located near your school, contact the company to request additional information or arrange for a spokesperson to come speak to the class about the company. 

SAMPLE CULMINATING ASSESSMENT:   
   - Give a matching question on a unit test.
   Match each resource list with the most likely landform region category in which it might occur.
**ANSWERS CAN BE USED MORE THAN ONCE; OR NOT AT ALL**
   
______
1.  granite, vermiculite, talc

     A.  Blue Ridge/Piedmont Regions

______
2.  limestone, fuller’s earth, phosphate
     B.  Sandhills/Midlands Region

______
3.  aluminum, diamonds, coal

     C.  Coastal Plain/Coastal Zone Regions

______
4.  kaolin, silica sand, sand

     D.  Found in all the above landform regions

______
5.  gold, mica, marble


     E.  Found in none of the above landform regions
SOUTH CAROLINA STUDIES


Unit 1; Day 5
THEME = SOUTH CAROLINA STATEWIDE OVERVIEW                               SCIENCE

STUDENT  WORK  SHEET

LESSON TITLE: How do Major Mineral Resources Correlate with Landform Regions?
A.  Trace the approximate boundaries of the five major landform regions of South Carolina onto the Mineral Resource Map with a ‘wet-erase’ marker.  Refer to the Desktop Base Map to help determine the locations of the region boundary lines.  Study the Mineral Resource Map to determine which geologic resources occur in which landform regions.  Match map symbols with information on the map legend and fill out the chart below.  Discuss in your group some reasons why different resources are found in different landform regions.  Be prepared to present your reasoning in a class discussion.
	LANDFORM REGION
	MINERAL RESOURCE AREAS
	MINE SITES
	OCCURRENCES
	INDUSTRIAL PLANTS

	BLUE RIDGE

	
	
	
	

	PIEDMONT

	
	
	
	

	SANDHILLS

	
	
	
	

	COASTAL PLAIN

	
	
	
	

	COASTAL ZONE

	
	
	
	


B.  Trace the route of your assigned river onto the Mineral Resources Map.  On the back of this paper, list all of the geological resources you would encounter (in the correct order) if you followed that river all the way across the state of South Carolina.  Write the name of river here ___________________________.
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TEACHER  ANSWER  KEY
LESSON TITLE: How do Major Mineral Resources Correlate with Landform Regions?
1. . . . .  Use class consensus to group the items on the list into their proper geologic region.  Briefly discuss the connections between plate tectonics theory and mineral resources.
    The number and selection of minerals on the list may vary.  In grouping the items, be sure to separate resources generated from igneous and metamorphic processes (volcanic activity, intrusions, recrystallization, etc.) and resources generated through depositional or chemical (sedimentary) processes.  The igneous and metamorphic regions of the state contain resources that are associated with active tectonic activity (volcanism, mountain building, continental collisions, etc.) while the sedimentary regions of the state are characteristic of passive tectonic margins without any major upheaval.

Some igneous/metamorphic resources:  granite, marble, gold, slate, barite, corundum, kyanite, mica, talc, vermiculite


Some sedimentary resources:  kaolin, limestone, fuller’s earth, coquina, peat, sand, gravel, clay, glass sand, phosphate

2. . . . .  Instruct groups to . . .fill in the chart and answer the questions on the Student Work Sheet.

    A.  Trace the approximate boundaries of the five major landform regions . . .onto the Mineral Resource Map
   Before students begin, you may wish to have the entire class look at the legend on the Mineral Resource Map and verify that they understand the four categories of mineral resource symbols that are used by the mapmakers and can recognize the symbols and colors.  When student groups trace the approximate landform region boundaries onto this map, make sure they realize that ‘approximate’ is OK.  The Mineral Resource Map does not show counties, so it will be very difficult to get the lines in exactly the right place.  Don’t let them spend too much time agonizing over the placement of lines.  Notice that the Sandhills/Piedmont boundary (Fall Line) is already drawn on the map (the squiggly purple line).  The boundaries between landform regions are shown on the small blue inset map on the Desktop Base Map.  

      Study the Mineral Resource Map to determine which geologic resources occur . . . fill out the chart below.  
	LANDFORM REGION
	MINERAL RESOURCE AREAS
	MINE SITES
	OCCURRENCES
	INDUSTRIAL PLANTS

	BLUE RIDGE


	
	Fuller’s Earth; crushed stone-granite; mica
	Talc; Marble
	

	PIEDMONT


	Vermiculite; gold; granite rock
	Common clay; sand dredging; weathered slate; gold prospect; dimension stone; quartz; crushed stone-granite; sericite schist
	Marble; marble/inactive Cu+; barite; kyanite, topaz or pyrophyllite
	Vermiculite processing; brick

	SANDHILLS


	Dune sand; kaolin; sand and gravel
	Sand & gravel; sand; kaolin; weathered slate; silica sand; crushed stone -granite; dimension stone
	
	Kaolin; brick;

	COASTAL PLAIN


	Limestone; phosphate; fuller’s earth; sand and gravel; coquina
	Silica sand;common clay; agricultural lime; sand; coquina; kaolin; sand and gravel; fuller’s earth
	Fuller’s earth;
	Cement plant w/quarry; brick plant;

	COASTAL ZONE
	Phosphate; coquina
	Sand; common clay; peat; coquina
	
	Brick plant


3. Ask groups to share their results . . . be sure students understand why, geologically, the listed minerals occur where they do.  Relate the occurrence of mineral resources back to rock distributions and geologic history.

    Direct the discussion to the fact that landform regions are the way they are because of the underlying geologic framework, which means resources associated with certain geologic processes occur in landform regions formed by those same processes.  During geologic history, certain tectonic events occurred which impacted the rocks and helped form mineral resources.  Those processes can be inferred by interpreting the structures and mineral content of different landform regions.
4. Ask groups to transfer the approximate path of one of the large rivers in South Carolina (Savannah, Santee, Pee Dee) onto the Mineral Resource Map.  You may wish to have all groups trace the river closest to your school, or different groups can choose different rivers.  List all of the geological resources you are likely to encounter (in order) traveling down this river from mountains to sea.

    Here again, it will be very difficult to trace the exact path of the river onto the Mineral map because county lines are not shown.  Be sure students know when drawing this path that ‘approximate’ is OK.  The river path should be located first on the Desktop Base Map and then sketched onto the Mineral map.
5. Ask groups to summarize their trip down the river in oral presentations to the rest of the class.

     Answers may vary depending on which river system is chosen.  For example, the Pee Dee River system might produce the following report:

   The Pee Dee River enters South Carolina at the Fall Line Zone (boundary of the Piedmont and Sandhills/Coastal Plain).  Major resources here are sand and gravel, and common clay (used for brick).  The major geologic hazard is flooding of the area when the river overflows its banks.  Later, the river passes through a cement plant with a quarry, so limestone must underlie this area.  Collapse features such as sinkholes are always potential hazards in limestone areas.  Closer to the ocean, the river passes through the end portion of a zone of coquina rock and several deposits of sand.

6. [optional] If there is a mine site located near your school, contact the company to request additional information or arrange for a spokesperson to come speak to the class about the company.

    It may also be possible to take a class field trip to a local mine.  Some companies are more willing than others to allow this to happen.  If you have a student in your school whose parent or guardian works at one of these businesses, use that connection to contact the appropriate administrator to arrange speakers or field trips.  Nearly all mining operators will be glad to send you rock samples from the mine site.
SAMPLE CULMINATING ASSESSMENT:   

   - Give a matching question on a unit test.

Answers in BOLD
   Match each resource list with the most likely landform region category in which it might occur.

**ANSWERS CAN BE USED MORE THAN ONCE; OR NOT AT ALL**

   
___ A___
1.  granite, vermiculite, talc

     A.  Blue Ridge/Piedmont Regions


___ C ___
2.  limestone, fuller’s earth, phosphate
     B.  Sandhills/Midlands Region


___ E ___
3.  aluminum, diamonds, coal

     C.  Coastal Plain/Coastal Zone Regions


___ B ___
4.  kaolin, silica sand, sand

     D.  Found in all the above landform regions


___ A ___
5.  gold, mica, marble


     E.  Found in none of the above landform regions
copyright: Clemson University, 2005                                                                               Unit 1; Day 5; draft 8/05

