SOUTH CAROLINA STUDIES


Unit 1; Day 4
THEME = SOUTH CAROLINA STATEWIDE OVERVIEW                        SOCIAL STUDIES

LESSON TITLE: Historic Earthquakes of South Carolina
OBJECTIVES: Students will be able to describe societal impacts of earthquakes using the Mercalli Scale.
PRIMARY STANDARDS ADDRESSED: Social Studies 8th – 8.2.1;  8.6.5 
PRIOR SKILLS REQUIRED: ability to determine impact of historical event through primary sources
TEACHER BACKGROUND INFO: SC MAPS Teaching Manual, page 9A-4;  South Carolina 

Geological Survey Bulletin #40 (Earthquakes in South Carolina 1698 – 1975).  National Earthquake 
Information Center website <http://earthquake.usgs.gov/4teachers/>    

LOGISTICS: 1 @ 50-minute class – large tables or other work area – students work in cooperative groups
MATERIALS:  6 @ South Carolina State Base map (SC MAPS Portfolio Set);  ‘wet-erase’ pens;   6 @ South Carolina Geological Survey Bulletin #40 (Earthquakes in South Carolina 1698 – 1975);   [optional] access to website with maps of earthquake locations in South Carolina 1698-1998 <http://scsn.seis.sc.edu/html/indexmap2.html>.
PROCEDURES:

   1. Ask students if they know anyone who has lived through an earthquake.  Ask students to imagine what it would be like to experience an earthquake and speculate about how it would affect them and their town.
   2. Divide students into six groups.  Give each group a copy of South Carolina Geological Survey Bulletin #40, a South Carolina State Base map, and several ‘wet-erase’ pens.  Have students read the article “Journal of Gertrude Thomas” (on Student Work Sheet) and compare the observed effects with the category descriptions associated with the Modified Mercalli Intensity Scale of 1931 (Appendix 2 in Geological Survey Bulletin #40).  Instruct students to decide which ‘Mercalli Number’ fits best.
   3. Refer the students to pages 12-16 of Geological Survey Bulletin #40, which list the ‘felt reports’ of the August 31, 1886 earthquake from all over South Carolina.  Assign each group a specified set of towns to locate on the state base map and circle with a ‘wet-erase’ pen.  Tell them also to write the Mercalli Number (in Roman Numeral form) indicated for each town next to its name on the map.
   4. Ask one student from each group to transfer their map data (circle the town and mark Mercalli Number) onto a ‘master state base map’.  While this is happening, continue on with instructions for the next part of the lesson.  Each group is to read through the ‘felt reports’ for the January 1, 1913 earthquake (page 28, Bulletin #40).  Instruct groups to assign a Mercalli Number to each town based on the described effects, erase any previous map markings, and mark the maps as before with a ‘wet-erase’ pen.
   5. Use the ‘master state base map’ marked with the 1886 Charleston data to start a class discussion on the geographic impacts of earthquakes.  Ask students to comment on the distribution of Mercalli Numbers and the resulting map patterns.  Draw lines (or use student volunteer) to separate regions with different Mercalli Numbers.  Compare this map with the isoseismal map on page 11 of Bulletin #40 (Figure 6).
   6. Have groups draw isoseismal lines on their map representing the distribution of damage during the 1913 earthquake.  Select one or more groups to explain and interpret their map patterns.  Compare student maps with the isoseismal map on page 29 of Bulletin #40 (figure 13).  Discuss any major differences.  
   7.  [optional]  Have one or more student groups access the website showing earthquake locations in South Carolina 1698-1998.  Infer how many of those earthquakes had the potential to cause major damage.
SAMPLE CULMINATING ASSESSMENT:   
   - Ask students a short answer question:  “Explain what the Mercalli Intensity Scale for Earthquakes represents and how the numbers should be interpreted in order to provide useful information”. 
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THEME = SOUTH CAROLINA STATEWIDE OVERVIEW                        SOCIAL STUDIES

STUDENT  WORK  SHEET

LESSON TITLE: Historic Earthquakes of South Carolina
EXCERPT FROM JOURNAL OF GERTRUDE THOMAS

Source: Virginia Ingraham Burr (ed.), The Secret Eye: The Journal of Ella Gertrude Clanton Thomas, 1848-1889 (Chapel Hill: University of North Carolina Press, 1990), p. 438.    <http://www.cviog.uga.edu/Projects/gainfo/tdgh-aug/aug31.htm>
1886 On this day, the great Charleston Earthquake shook a large area of Georgia. Near Augusta, Gertrude Thomas witnessed the event, as she vividly recorded in her journal ten days later:

". . . Just then a noise was heard right above my head as if a hundred rats might have been scampering.  'Look out for the ceiling' said Mr. Thomas, 'run here,' as he rushed into the bed room which is not plastered and exclaimed, 'It is an earthquake.'  As that one horrible word, so portent with evil was uttered, as I glanced in his face, as I took in the meaning of the word some impulse prompted me to rush out into the front piazzi where I met Turner [her son] just escaping from the parlour.  I do not think either of us uttered one word.  Together we stood while the house shook and reeled like a drunken man, and still that awful, rushing, roaring sound is heard.  I look, I see the piazzi sway to and fro (I seem to feel it now) and then as a man flies for his life I grasp Turner, and hand in hand we rush down the step and out into the front yard.  I feel the earth sway to and fro.  Oh God! the horror of the moment!  Just then I expect the earth to heave and swallow us up.  Has the day of judgement come?  And as I sway with that awful, horrible motion, far away from the distant coloured church is heard the most pathetic, mournful wail I ever listened to.  I looked up for one instant.  I expected the heavens to fall.  Just where that day the lovely clouds floated the stars now shone brightly.  The sight steadied me thank God. Turner and I had separated.  He looked toward the house expecting it to fall.  I had just time to glance towards the sky when another shock came.  I heard Mr. Thomas say 'support your mother Turner.'  I felt my husband's arms around me.  I was conscious that I was falling.  I was conscious of an intolerable pain in my back, and an awful nausea, and from that time through the successive shocks I was sick like unto death. . . ."

a.  Based on Thomas’ account, what is the most appropriate Mercalli Number to assign to her town?  _______
b.  Locate your assigned list of towns (from one of the group lists on the chart below) on the South Carolina State Base map and circle each town name with a ‘wet-erase’ pen.  Read the first-hand accounts of damage reports in each town from pages 12 – 16 of the Geological Survey Bulletin #40 and note the Mercalli Number, indicating damage intensity, that is listed next to each town report.  Refer to the Mercalli Intensity Scale in Appendix 2 of Bulletin #40.  Write down the Mercalli Numbers on this Work Sheet next to the appropriate towns.  On the map, next to each circled town name, write the Mercalli Number for that town with a ‘wet-erase’ pen. 
GROUP ONE           GROUP TWO      GROUP THREE    GROUP FOUR     GROUP FIVE        GROUP SIX
	Abbeville
	
	Belton
	
	Clinton
	
	Greenville
	
	Lowndesville
	
	Spartanburg
	

	Aiken
	
	Bennettsville
	
	Clio
	
	Greenwood
	
	Manning
	
	Steedman
	

	Allendale
	
	Bluffton
	
	Conway
	
	Greer
	
	Marion
	
	Sumter
	

	Anderson
	
	Brunson
	
	Darlington
	
	Guthriesville
	
	Newberry
	
	Union
	

	Antreville
	
	Bucksville
	
	Edgefield
	
	Hampton
	
	Orangeburg
	
	Varnville
	

	Barnwell
	
	Camden
	
	Gadsden
	
	Indiantown
	
	Pendleton
	
	Walhalla
	

	Batesburg
	
	Cartersville
	
	Gaffney
	
	Johnston
	
	Pickens
	
	Williamston
	

	Bath
	
	Cheraw
	
	Georgetown
	
	Lancaster
	
	Plantersville
	
	Williston
	

	Beaufort
	
	Chester
	
	Golden Grove
	
	Langley
	
	Port Royal
	
	Winnsboro
	

	Beech Island
	
	Chesterfield
	
	Graniteville
	
	Laurens
	
	Society Hill
	
	York
	


c.  Read the first-hand accounts of damage reports in each town listed for the 1913 earthquake (page 28 in Bulletin #40) and assign a Mercalli Number to each town report.  Fill out the chart below.  Refer to the Mercalli Intensity Scale in Appendix 2 of Bulletin #40.  Locate as many of the listed towns as possible on the South Carolina State Base map and circle each town name with a ‘wet-erase’ pen.  Be sure to erase any previous Mercalli Numbers on the map.  Also on the map, next to each circled town name, write the Mercalli Number for that town with a ‘wet-erase’ pen.  

	TOWN NAME
	COUNTY
	MERCALLI NUMBER

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


d.  [optional]  Access the website <http://scsn.seis.sc.edu/html/indexmap2.html> and select the “Index Map” that includes your own county.  On the main page, click on the word “here” in the sentence “Click here for a key”.  Study both the earthquake map and the map legend (key).
    -  Is there a ‘seismic station’ in your county?  ___________

    -  How many earthquakes (total number) have hit your county?   ___________

(Magnitude numbers here use Richter Scale which approximates Mercalli scale for small numbers)

    
- How many greater than magnitude 4?  _______

- How many between 2.0 and 2.99?  ______

- How many between 3.0 and 3.99?  ________

- How many between 1.0 and 1.99?  ______

    -  Describe the damage you would expect in your county if an ‘average’ magnitude earthquake hit.  Do you think you need to purchase ‘earthquake insurance’ for your school?
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TEACHER  ANSWER  KEY
LESSON TITLE: Historic Earthquakes of South Carolina
1. Ask students if they know of anyone in their family who has lived through an earthquake . . . .  
    Answers may vary.  If ‘yes’, then ask these students to describe the effects of the earthquake on those people.  If ‘no’, then ask students to imagine what it would be like to experience an earthquake and how it would affect them and their community.  Try to have students visualize a mental picture of the results of a big earthquake. 

2. Divide students into six groups.  . . . Instruct students to decide which ‘Mercalli Number’ fits best. . . . record this number on the Student Work Sheet.

    Answers may vary.  The best answer is probably VII, but VI and VIII should probably be acceptable also. 
3. . . . .  Assign each group a specified set of towns to locate on the state base map and . . . write the Mercalli Number (in Roman Numeral form) indicated for each town next to its name on the map
    In the list of towns in the Bulletin,  Mercalli numbers are indicated for each town right after the town name.  There are 139 towns listed in this record, but not all of them are actually named on the South Carolina State Base map.  We selected 60 towns from this list and assigned them alphabetically to six student groups.  Assign each group their specified set of towns to locate on the state base map and circle with a ‘wet-erase’ pen.
 GROUP ONE        GROUP TWO    GROUP THREE    GROUP FOUR       GROUP FIVE         GROUP SIX

	Abbeville
	VIII
	Belton
	VI
	Clinton
	VI
	Greenville
	VIII
	Lowndesv’l
	V
	Spartanburg
	VII

	Aiken
	VI
	Bennettsv
	VIII
	Clio
	VIII
	Greenw’d
	VII
	Manning
	VII
	Steedman
	V

	Allendale
	VIII
	Bluffton
	VI
	Conway
	VI
	Greer
	VII
	Marion
	VII
	Sumter
	VII

	Anderson
	VII
	Brunson
	VI
	Darlingtn
	VII
	Guthriesvl
	VII
	Newberry
	V
	Union
	V

	Antreville
	VI
	Bucksville
	VI
	Edgefield
	VIII
	Hampton
	V
	Orangeburg
	VII
	Varnville
	V

	Barnwell
	VII
	Camden
	VIII
	Gadsden
	VIII
	Indiant’n
	VII
	Pendleton
	V
	Walhalla
	VII

	Batesburg
	VIII
	Cartersville
	IX
	Gaffney
	V
	Johnston
	V
	Pickens
	VI
	Williamston
	VI

	Bath
	VII
	Cheraw
	VIII
	Georget’n
	VIII
	Lancaster
	VI
	Plantersv’le
	V
	Williston
	VIII

	Beaufort
	VIII
	Chester
	V
	Golden Gr
	VI
	Langley
	X
	Port Royal
	IX
	Winnsboro
	VI

	Beech Id
	V
	Chesterfld
	VII
	Granitev’l
	VIII
	Laurens
	VII
	Society Hill
	VII
	York
	V


4a. Ask one student from each group to . . . transfer their data . . . to a ‘master state base map’ located . . . .  

    One of the state base maps should be mounted on the front wall or somewhere else easily visible to the entire class.  [If there are no extra state base maps available, designate one group’s base map as a ‘master’ map and have students transfer data to it.] Once all the data has been plotted, the resulting points should look something like the map in Figure 6 on page 11 of Bulletin #40.
5. Use the ‘master state base map’ marked with the 1886 Charleston data to start a class discussion . . . ..  

    Students should notice a general decrease in Mercalli Number away from the earthquake epicenter.  But they should also note that the decrease is not regular or uniform – there are some areas (especially in the upstate) where regions of higher damage are surrounded by regions of lower damage.
    Draw lines (or use student volunteer) to separate regions with different Mercalli Numbers. . . .

    The lines do not have to be very accurate, the point to be made is that earthquake damage varies widely across the region once you get away from the epicenter.  The resulting map should look something like Figure 6 on page 11 of Bulletin #40, but don’t expect the maps to look identical.      

4b. Each group is to read through the ‘felt reports’ for the January 1, 1913 earthquake (page 28, Bulletin #40).  Instruct groups to assign a Mercalli Number to each town . . . and mark the maps as before.

    Mercalli Numbers are by definition subjective, and are the opinion of the observer.  One person’s IV might be another person’s V.  The Mercalli Numbers listed on the chart are considered the ‘best’ answers, but numbers one above or one below this value should also be accepted.
	TOWN NAME
	COUNTY
	MERCALLI NUMBER

	Union
	Union
	VIII

	Monarch
	Union
	VIII

	Colerain
	Union
	IX

	West Springs
	Union
	VII

	Cross Keys
	Union
	VII

	Spartanburg
	Spartanburg
	VII

	Enoree
	Spartanburg
	VII

	Pacolet
	Spartanburg
	VII

	Pauline
	Spartanburg
	VII

	Gaffney
	Cherokee
	VII

	Kings Mountain
	York
	VI

	Raleigh, North Carolina
	
	IV

	Danville, Virginia
	
	III

	Anderson
	Anderson
	III

	Blacksburg
	York
	VIII

	Campobello
	Spartanburg
	III

	Chester
	Chester
	IV

	Columbia
	Richland
	III

	Edgefield
	Edgefield
	III

	Greenville
	Greenville
	IV

	Inman
	Spartanburg
	III

	Landrum
	Spartanburg
	III

	Rock Hill
	York
	VI

	Summerville
	Dorchester
	IV

	Augusta Georgia
	
	II

	Charlotte, North Carolina
	
	IV

	Greensboro, North Carolina
	
	IV


6. . . . .  Compare student maps with the isoseismal map on page 29 . . . .  Discuss any major differences.
    Because of the limited number of data points, the student isoseismal lines will not exactly match the map in the ‘Bulletin’.  The general pattern should be the same, but a lot of the specific details will be missing because of lack of data.
7.  [optional]  . . . .  Infer how many of those earthquakes had the potential to cause major damage.

    Answers will vary depending on which county your school is part of.  In all cases, except near Charleston, the expected damage from an ‘average’ earthquake would be expected to be minimal.  Except for counties near Charleston, purchasing ‘earthquake insurance’ would be a major waste of money.
SAMPLE CULMINATING ASSESSMENT:   

   - Ask students a short answer question:  “Explain what the Mercalli Intensity Scale for Earthquakes represents and how the numbers should be interpreted in order to provide useful information”. 
    Answers will vary, but a correct answer should explain that the Mercalli Scale indicates the extent of damage reported at a particular location.  It does NOT give the magnitude of the earthquake at the epicenter.  An earthquake can have only one ‘magnitude’, but will generate many different Mercalli Numbers depending on the distance away from the epicenter (and other factors such as the type of rock in the area).  Numbers provide a record of the ‘effects’ of quake.
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