


KEY Processes that Change Earth’s Surface

Tectonic plate movement: Plate movement at convergent, divergent, and transform boundaries.                                                                                                      
Climate: Climate is the average weather conditions in a specific place over a long period of time.
Weathering/Erosion: The breaking down of rocks into bits and pieces and movement to another location.
     
	Formation
	Rocky Mountains

	Process
(Circle 1)
	Tectonic Plate Movement                  Climate               Weathering / Erosion
What evidence do you have?
The video states that the oceanic plate collides with a continental plate.

	Questions
	How long are the Rocky Mountains? 4800 km
How wide are the Rocky Mountains? 650 km
When did the uplift that forms the Rocky Mountains begin? 70 mya


	Duration of Event
Time Scale
(Circle 1)
	<1 day     <1 month    <1 year     >1 million years     >10 million years     >50 million years      
What evidence do you have?
The video mentions the mountains 70 mya.

	Size of the Area Affected
Spatial Scale
	What is the size of the Rocky Mountains in square kilometers?
4800 km * 650 km = 3,120,000 km2  


            
	Formation
	 Exit Glacier

	Process
(Circle 1)
	Tectonic Plate Movement                  Climate               Weathering / Erosion
What evidence do you have?
Climate: The glacier is melting as the climate warms.

	Questions
	When were Glaciers formed (what time period or epoch)? Pleistocene Epoch (ice age) 
How many years ago did Glaciers Form? 1,800,000 years ago (1.8 mya)
How much has the Exit Glacier retracted in the Last 200 years? 2.5 km


	Time to Form
Time Scale 
(Circle 1)
	<1 day      <1 month    <1 year     >1 million years     >10 million years     >50 million years      
What evidence do you have?
Glaciers formed about 1.8 million years ago.


	Size of the Area Affected 
Spatial Scale
	How big is the Exit glacier (l x w)? 10 km * 11 km = 110 km2








	Event
	Anchorage Alaska Earthquake

	Process
(Circle 1)
	Tectonic Plate Movement                  Climate               Weathering / Erosion
What evidence do you have?
Earthquakes are caused by sliding at plate boundaries. There is a boundary by Alaska.

	Questions
	How strong was the earthquake? 9.2 Magnitude


	Duration of Event
Time Scale
(Circle 1)
	<1 day     <1 month   <1 year     >1 million years     >10 million years     >50 million years      
What evidence do you have?
Earthquake shaking lasted about 5 minutes

	Size of the Area Affected
Spatial Scale
	How large of an area in Alaska did the Earthquake affect (l x w)? 130,000 km2
The text gives the amount of 130,000 km2



	Event
	Cedar City Flood

	Process
(Circle 1)
	Tectonic Plate Movement                  Climate               Weathering / Erosion
What evidence do you have?
Pictures show areas where there had been erosion around the sidewalks.

	Questions
	When did the flooding start? 2:30 pm.

When did the flood waters drain/recede? 5:00 pm


	Duration of Event
Time Scale
(Circle 1)
	<1 day      <1 month   <1 year     >1 million years     >10 million years     >50 million years      
What evidence do you have?
Flooding happened from 2:30-5:00 pm on the same day.

	Size of the Area Affected
Spatial Scale
	How large was the area affected by the flood in Cedar City? (l x w) 25km * 10km
250 km2



	Formation
	Monument Valley

	Process
(Circle 1)
	Tectonic Plate Movement                  Climate               Weathering / Erosion
What evidence do you have?
Erosion formed Monument Valley AFTER the uplift.

	Questions
	List at least three processes that formed Monument Valley. Erosion, deposition, uplift, cross-bedding, jointing, fracturing
If some buttes rise above the floor 330m and layers erode about 6.6 m per million years, how long have the buttes been around? 330m/6.6m = 50 million years

	Duration of Event
Time Scale
(Circle 1)
	<1 day     <1 month    <1 year     >1 million years     >10 million years     >50 million years      
What evidence do you have?
50 million years is how long it took to erode the buttes.

	Size of the Area Affected
Spatial Scale
	What is the size of Monument Valley in square kilometers?
2850 km2





	Event
	 Hunga Tonga-Hunga Ha'apai Volcano

	Process
(Circle 1)
	Tectonic Plate Movement                  Climate               Weathering / Erosion
What evidence do you have?
It was formed at a convergent boundary where the older oceanic crust subducts under the newer oceanic crust.

	Questions
	1. Identify which type of plate boundary the volcano is on. convergent
2. What date did the volcano start? Dec. 19th, 2021
3. What is the date of the eruption? Jan. 15th 2022
4. What is the radius in km of the affected area? 50km

	Duration of Event
Time Scale
(Circle 1)
	<1 day      <1 month   <1 year     >1 million years     >10 million years     >50 million years      
What evidence do you have?
The dates of start Dec 19th to Jan 15th (SLIDE 36)

	Size of the Area Affected
Spatial Scale
	After the volcano erupted, how large of an area was affected by the debris? Use the formula A=r2   radius is 50 km
 = 3.14; r = 50; A = 3.14 (50 x 50) = 7,850 km2




	Formation
	Himalayan Mountains

	Process
(Circle 1)
	Tectonic Plate Movement                  Climate               Weathering / Erosion
What evidence do you have?
The mountain range is growing steadily because of plate movement.

	Questions
	How did the Himalayan Mountains form?
The Himalayan Mountains formed by a convergent plate boundary
How fast was the Indian plate moving before it collided with Asia?
It was moving 9 meters a century! (9m per 100 yrs).

	Duration of Event
Time Scale
(Circle 1)
	<1 day      <1 week     <1 year     >1 million years     >10 million years     >50 million years      
What evidence do you have?
(8,800,000mm/0.22mm) 40 million years ago

	Size of the Area Affected
Spatial Scale
	How big are the Himalayas? (l x w)
(2900 km * 250 km) 725,000 km2 








Scales:
Rank the 6 events according to the varying time that the events occurred. (Shortest time to Longest time). Then, rank the 6 events according to the varying area that they affected. (Smallest area to Largest area).


(If students choose to talk about just the island of the volcano for the change in Earth’s surface, then the area will change.)

Shortest		       →		           →		       →		             →		 Longest
	Earthquake
(4-5 min.)
	Cedar City Storm 
(2.5 hours)
	Volcano
(1 month)
	Exit glacier
(1,800,000 years ago)
	Himalayas (40,000,000)
	Monument Valley 
(50,000,000 years ago)
	Rocky Mountain
(70,000,000 years ago)



Justify your answer with evidence:
	Evidence needs to come from the investigation that students observed.






Smallest		       →		           →		       →		             →		 Largest
	Exit Glacier
(110 km2)
	Cedar City Storm 
(250 km2)
	Monument Valley 
(2,850 km2)
	Volcano OCEAN FLOOR
(5,024 km2)
	Earthquake
(130,000 km2)
	Himalayas
(725,000 km2)
	Rocky Mountain
(3,120,000 km2)



Justify your answer with evidence:
	Evidence needs to come from the investigation that students observed.








Assessment of Processes that Change Earth’s Surface               
Construct an explanation by comparing and contrasting two of the events/formations based on their time and spatial scales. 



Rubric:
	
	Above Proficient
	Proficient
	Approaching proficient
	Below proficient: 

	Correctly compared two events/ formations on a time scale based on evidence. 
	Cite multiple pieces of evidence from the text and scientific reasoning.

From the information that I was able to obtain from the packet, I was able to learn that the Himalayas took 225 million years to form and the Rocky Mountains took 70 million years to change Earth’s surface because the tectonic plate process for the Himalayas created an uplift while the two tectonic plates converging created a volcanic mountain range.
	Used evidence from the text and scientific reasoning

Because of the plate tectonic processes, the Himalayas took 225 million years to form, and the Rocky Mountains took 70 million years to change Earth’s surface.
	Used some reasoning, but failed to use clear evidence.

The Himalayas took 225 million years, and the Rocky Mountains took 70 million years to form.
	Did not use any evidence in their explanation.

The Himalayas took longer to form than the Rocky Mountains.

	Correctly compared two events/ formations on a time scale based on evidence. 
	Cite multiple pieces of evidence from the text and scientific reasoning.

The information I researched showed a map showing the Earth’s surface space of the Rocky Mountains and the Himalayas. From the maps, I can see that the Rocky Mountains are larger. The exact area that the Rocky Mountains vs the Himalayas changed Earth’s surface was 3.12 billion km squared (Rocky Mountains) vs. 725,000 km squared (Himalayas.)  This is caused by the plate tectonic processes.
	Used evidence from the text and scientific reasoning.

The Rocky Mountains changed Earth’s surface by 3.12 billion square kilometers, while the Himalayas changed Earth’s surface by 725,000 square kilometers because of the movement of plate tectonics.
	Used some reasoning, but failed to use clear evidence.

The Rocky Mountains take up 3.12 billion square kilometers, while the Himalayas take up 725,000 square kilometers on the Earth’s surface.
	Did not use any evidence in their explanation. 

The Himalayas are smaller than the Rocky mountains.




Student Self Evaluations:

Students can use the rubric to evaluate their answers.
Rubric:
	 
	Above Proficient 
	Proficient 
	Approaching proficient 
	Below proficient:  

	Correctly compared two events/ formations on a time scale based on evidence. 
	Cited multiple pieces of evidence from the text and scientific reasoning. 
	Used evidence from the text and scientific reasoning. 
	Used some reasoning but failed to use clear evidence 
	Did not use any evidence in their explanation. 

	Correctly compared two events/ formations on a spatial scale based on evidence. 
	Cited multiple pieces of evidence from the text and scientific reasoning. 
	Used evidence from the text and scientific reasoning. 
	Used some reasoning but failed to use clear evidence. 
	Did not use any evidence in their explanation. 
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