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Mr. Spenst’s face grew expressionless as he asked Johnny Schmidt, the new seventh grade student; to repeat what he thought he had just heard come from the young student’s lips.  
Johnny who seemed obviously anxious to share repeated himself, “My great-great-great-great grandpa Schmidt was standing in the middle of New Madrid when the earthquake hit and my grandpa still has diary that describes what he saw.  I read a few pages last night.”  
Johnny’s grandparents were in town for the week helping Johnny’s family settle into their new home and unknown to anyone Grandpa Schmidt intended on making this the occasion to pass on the treasured family heirloom to Johnny’s father, Jonathan Schmidt.    
Unknown to his students, Mr. Spenst had taken many courses in the Earth Sciences while at university and his keen interest in geology had remained with him through the first ten years of teaching at the Marked Tree Middle School.  Pulling up Google earth on the projection screen, Mr. Spenst then asked his students what was odd about the New Madrid earthquakes of 1811-1812.  
“Where is New Madrid?” Mr. Spenst asked.  

Johnny’s hand shot up.  
Not wanting to let his students off the hook, Mr Spenst asked another set of questions.  “What do we already know about the theories of the Pangea, continental drift, and plate tectonics?”  

Elizabeth raised her hand and responded, “It is thought that at one time all the continents were connected and have slowly drifted apart over hundreds of millions of years.” 

“Good” Mr. Spenst replied to his young female scientist.  “And what could we compare these continents to if we think back to our in-class demonstration last Friday?”
Brooks interrupted without raising his hand, “Plates, big ole’ dinner plates covered in mashed potatoes, smothered in gravy.  Steaks as big as…”

“Thanks Brooks,” Mr. Spenst responded.  He knew that if Brooks was connected to this discussion it must be an interesting one.   Mr. Spenst continued, “And based on these plates moving, sliding around where do we assume earthquake activity is most likely to take place?”

The bell rang signalling the break.  Mr. Spenst motioned the students to quiet down and listen to his last instructions.  “In today’s computer class we will take about two minutes to find New Madrid on Google Earth.  Tomorrow I will try to bring in a guest to share some very interesting information about the New Madrid earthquake.  Have a good break, you deserve it.”  

As each student filtered into the classroom the next morning they immediately spotted the old man sitting in the corner of the class.  Incredibly, Johnny’s grandpa was 96 years of age but his mind was as clear as it was when he taught at the University of Alberta in the science department.  Mr. Spenst couldn’t help but feel that he had really lucked out as he briefly went over some of the material with the elder Professor Schmidt.  The bell sounded and the class fell silent.
After a brief introduction of the old professor, Johnny’s grandpa rose to speak.

“Good Morning class, today I would like you to use your imagination,” the Professor started.  “Look straight up and imagine a bolt of lightning coming down and hitting the earth directly beside you.  Now imagine you are witnessing a tornado from just across the school yard.  Think of the energy involved, I understand that you have already covered the unit on energy in your textbooks.”  He continued, “Think of all the energy involved in a thunderstorm including the energy it takes to light up the horizon as you see it approach at night.  What about the energy of an atomic bomb or the energy of a hurricane and all of its destruction.  Mr. Spenst told me that you have seen the pictures of the trees laid flat by the volcanic eruption of Mt. St Helens as you discussed volcanoes.  Can you imagine the energy needed to cause that?  Today I’m going to read to you some pages from my great-great grandpa Schmidt’s diary.  While I read, try to imagine that it is you standing on the dirt street of New Madrid as more energy is released by the earth than any of the events that I just mentioned.”  He opened the diary and began to read.

“February 7, 1812.  I’ve managed to find my diary in the heap that previously was my house.  Good thing I was carrying my writing utensil when the quake struck or I’d have never found it.   I’ve never experienced anything like this before.  The buildings are all destroyed this time and I watched as they fell all around me.  Walls splintered like twigs, sharp cracks echoed for minutes, at times becoming deafening.   I walked to the river only to see that it now flows in the opposite direction.  The river has changed is course too, I’ve never seen anything like it in my 36 years.” 

“February 8, 1812.  Huge areas of land have sunk leaving large depressions from what I’ve been hearing from those that have been in the surrounding areas.  I can’t leave town just yet and don’t know where to take Mary and young Jacob.  We have some clothing and feel fortunate because we are hearing stories of death all around us.  Some drowned in the boats others fell dead from panic.  I can bear witness to the people just running in no particular direction and screaming.  And thinking back now to yesterday, the sounds coming from the livestock is really only hitting me now.  The animals made sounds unlike anything I had ever heard.” 

“February 8, 1812, mid-day.  I walked over to a nearby clearing to see for myself what all the fuss is about.  Sand and water has seemingly sprung up from the earth in places.  Where did it come from?  What’s happening?  No one can explain to me and I think its time to leave this place.  We should be ready to leave by mid-afternoon tomorrow.  The animals are still pretty restless and that’s making everyone restless.  How could this have happened here?  I thought this only happened on the coasts.” 
“February 12, 1812.  We settled in St. Louis and continue to hear about what has happened.  Chimneys and log houses toppled even here due to the earthquakes and tremors.  The ground has heaved in many locations and eruptions of sand, coal, and water have also been witnessed.  In southwest Kentucky the earth has lifted by 10 meters in places.  People from far away are coming to investigate this but I don’t understand any of it.  We are just happy to have escaped and feel good about leaving it behind us.” 
With that he closed the old diary and smiled at the students.  “Can you imagine seeing all these things and not being able to understand them?  Here are a few more facts:  This was the largest earthquake ever recorded in the connected United States and was estimated to have been felt over an area spanning one million square miles.  Church bells in Boston rang from the vibrations and scaffolding collapsed in Washington DC.   This was also the first time that the US government had been asked for disaster relief assistance.  Let’s attempt to solve the mystery.  How could these earthquakes occur in the middle of the continent?  Here is a bonus question: Where did the sand, coal, and water come from?”  With that Professor Schmidt turned the class back to Mr. Spenst.  
Mr. Spenst gave the following set of instructions, “I would like you to form into groups of six according to the rows you are sitting in.  Each row has been provided Play-Doh.  For the next five minutes I would like each group to use the Play-Doh to try and determine how earthquakes could form in the middle of a continent.  Observe the Play-Doh from underneath as you experiment with the Pangea and continental drift.  Here’s a hint: Start with the Pangea and work from there.  In five minutes we will turn the class back to professor Schmidt.  Get going.”
Materials needed:
Narrative of Discrepant Event
Play-Doh 

Prediction/Observation/Explanation worksheet

Safety or Ethical Considerations:
The experiment is a fairly safe one.  Students will be careful observed by teacher to make sure that Play-Doh is not miss-used or thrown about the room.  Students will be debriefed following the explanation to make sure that this may be just one of many possible theories as to why the mid-continent earthquake took place.

Specific Learning Outcomes:
7-4-12 continental drift (GLO’s A1 power and limitation of science, A2 knowledge based on evidence which can evolve, A4 contributions of men and women, D5 composition of earth)
7-4-13 evidence to support theory of plate tectonics, role of technology and the development of this theory (GLO’sA1, A2, A5, interaction of technology and science, D5)

7-4-14 explain geologic forces using the theory of plate tectonics (GLO’s A1, A2, D5, E3 interaction of natural and constructed world)

Full Lesson Plan commentary:
The students will already be familiar with plate tectonics theory as well as continental drift, the Pangea, earthquake zones, convergent and divergent boundaries and faults from earlier in the unit.  This activity will immediately follow the section on earthquake zones as it can add to further understanding the forces at play in plate tectonics (this one presenting an interesting anomaly to the content of the SciencePower 7 textbook).  This will also serve to reinforce the concept of fault lines as types of rock movements in the Earth’s crust.   Students will read or the teacher will read aloud the narrative and then have students break into groups to discuss the possibilities of having an earthquake occur in the middle of what they understand to be a plate.  After predicting possible theories as to how the earthquake could have been caused and observing the Play-Doh experimentation, students will write down their observations.  After the observations are complete the class will engage in a grand conversation with reports from each of the groups.  Finally an explanation will be given if one has not yet surfaced.  The lesson would provide an opportunity to introduce liquefaction as a geologic process as well (to start the next lesson as we move into mountain building and volcanoes). 
Explanation:

As the Pangea was slowly being separated due to continental drift, points in the middle of the continents were also stretched but refused to split apart.  These failed boundaries resulted in deep faults being formed in area where the Earth’s crust has been stretched and therefore thinned.  These areas provide points at which excellent opportunities are created for the Earth to release energy caused by stress (earthquakes), thin crust and fault-lines.   The students will see this firsthand as they manipulate the Play-Doh.
Bloom’s taxonomy:
1. Knowledge: Write out the theory of plate tectonics from your SciencePower 7 textbook or your class notes.  

2. Comprehension: Based on the theory of plate tectonics, how could we explain movement in the crust resulting in earthquakes?

3. Application: Because of our knowledge about the probability of earthquakes in certain areas, where would you prefer to live in order to avoid an earthquake?  What do you based your idea on?
4. Analysis: Using Play-Doh, how could you demonstrate to a friend the theory of plate tectonics at boundaries?  In the middle of the continent?

5. Synthesis: List two examples of earthquakes, one at a plate boundary and the other in the middle of a plate.

6. Evaluation: Using the theory of plate tectonics, predict where future earthquake activity will occur in North America.  What is the probability according to what you know?
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