Ms. Manhas’ Science 8 page
Topic:  Earth Science

Big Idea:  How does the movement of Earth’s tectonic plates cause observable changes and effects?

How forces within our Earth drive the creation of mountains, volcanoes and earthquakes.  


This learning does require you to use the internet and web searches to complete.  There are several youtube videos for you to watch.

Activities:
1.  Graphing activity, and I have included graph paper for you to use.  Also, an example of what your graph should look like.
2. Plate Movement activity (Science Flix website
3. Watch additional videos on Earth quakes and volcanoes to support your 1.3 Notes 

I will send you guidelines as to how far you should have completed each week.  You will be asked to send me a copy of your learning via email or office 365 for feedback.

[bookmark: _GoBack]Of course, some students will find this topic fascinating and may wish to demonstrate their learning of this content in a variety of other ways.  You have the freedom to do a project demonstrating the 3 main ideas of this unit, or a design a hands-on project or even a “sway” project from office 365… (more information on inquiry projects will come at the end of this unit)

Some students may find this work challenging and I will support the core learning with alternative learning methods for this Earth Science unit.
 

Assessment will be based on your ability to participate as demonstrated in the details learned/given in the learning process, the depth of your understanding of Earth’s crust, Continental Drift and Plate Movement.  Our EA’s and LA resource teachers are available to support our learning endeavors. This unit can be completed in 8-12 hours (2-3 hours per week per class is the suggested time frame under Covid-19 pandemic conditions)…







1.1 Continental Drift:  https://youtu.be/_5q8hzF9VVE
While watching this video on continental drift, complete the following notes.  
[image: Continental%20Drift%20Handout.pdf]
Send me a copy of this learning through office 365 or email please.  This will be your first check in with me.  This is a part of your learning assessment and it is important for you to share your learning with me.  Also, please give any comments that you have regarding this topic, or your challenges with the material. 


1.2 Understanding the EARTH’s Crust

A. Reflection and Refraction of Seismic Waves 
Use the on-line simulations on the following website: 
http://aspire.cosmic-ray.org/Labs/SeismicWaves/ 


1. Read the information about Seismic Waves on the above website. This simulation allows us to see how the Earth’s crust moves when under pressure.

See simulation directions below.Using the Mighty Wave Maker simulator, show the 
movement of both S waves (transverse waves - up and down) and P Waves 
(longitudinal waves - forward and back).  YOU can only do this activity if your technology device is set up for it…

2. Students answer the following questions during the simulation manipulation: (answer on this paper as well)

P Waves 

1) P waves (pressure or primary waves) travel as a region of compression. How would this 
appear? Using the simulation make the green dots move left and right. Observe what 
happens to the distance between the dots. During compression, the dots move: 

A) closer together  			B) further apart. 

2) This wave is similar to the way _______________________ travel through air. 

       A) sound 				B) light waves 


3) As a P wave travels, the green dots vibrate back and forth __________ to the direction of 
wave travel. 

A) parallel 				 B) perpendicular 

P waves are the fastest kind of seismic wave. A longitudinal P wave has the ability to move 
through solid rock and fluid rock, like water or the semi-liquid layers of the earth. It pushes and pulls the rock it moves through in the same way sound waves push and pull the air. 
Have you ever heard a big clap of thunder and heard the windows rattle at the same time? The windows rattle because sound waves push and pull on the glass much like P 
waves push and pull on rock. Sometimes animals can hear the P waves of an earthquake, but usually humans only feel the "bump" of these waves. 


S Waves 

4) S waves (shear waves) travel like vibrations in a bowl of Jello. How would this appear? Using 
the diagram above, make the green dots move up and down. 

A) Does the distance between the green dots change		OR

B) Is the rectangular shape between the dots distorted? 


5) The movement of the green dots is ______________ to the direction of the wave travel. As an 
S wave travels, the material is distorted but the green dots do not compress (the space 
between them pretty much stays the same.) 

A) parallel 				 B) perpendicular 


S waves are the second wave you feel in an earthquake. An S wave is slower than a P wave and only moves through solid rock. This wave moves rock up and down, or side-to-side. 
Because P waves are compression waves, they can move through a liquid. However, S waves 
cannot move through a liquid. This is because a liquid is not rigid enough to transmit an S 
wave. S waves travel more slowly than P waves and, again, S waves cannot travel through a liquid. 
So how can scientists use this information about wave travel to determine the internal structure 
of planet Earth? P and S waves, which are usually generated by earthquakes, volcanoes, or 
large objects like meteors hitting the earth, can also be produced by man using explosives or other large machinery. Scientists have used this method to gather evidence about the Earth's 
internal structure. 


Summary of P waves and S waves chart.  You’ve watched a simulation, and you’ve answered guided questions from the simulation.  Try to summarize at least 4 key ideas for each type of wave into the table below.  Send me a copy of your learning by office 365, Make sure your name is on it


	P waves
	S waves

	
	

	
	

	
	

	
	





(this is a quick check to see how it’s going and how far you are in the package)





 1.2 b) Explore Seismic Waves - Online Simulation 

http://aspire.cosmic-ray.org/Labs/SeismicWaves/  (may not work on your device..... Consider watching the following video tutorial from Khan Academy for background information related to using S and P waves to understand the composition of the Earth. http://www.khanacademy.org/science/cosmology-and-astronomy/earth- history-topic/plate-techtonics/v/how-we-know-about-the-earth-s-core 


Define P waves: __________________________________________________________________________ 


Define S waves: __________________________________________________________________________ 


1. What type of wave travels the farthest? 	A. P wave 	B. S wave 


2. What type of wave is bent (refracted)? ____________________ 


3. Guessing from the behavior of the waves shown here, how many layers of the Earth's 
interior are there? What observations lead you to your choice? 
A. 1 
B. 2 	
C. 3 
D. 4 or more 

__________________________________________________________________ 
__________________________________________________________________ __________________________________________________________________ 

4. Label the following layers of the earth on the diagram to the right: [image: Screen%20Shot%202020-04-02%20at%2011.03.34%20AM.png]
Inner Core Liquid Core 
Mantle 
Crust 

 
5. Observe the simulation (video). What type of wave goes through the earth's center (core)? 
____________________________________ 

6. P waves do not go through solids. P waves do not go through the earth's core. This 
indicated the earth's core is a ________________. 

7. Do you think that density would increase or decrease the closer a molecule or particle 
gets to the center of the earth? 
A. Increase 			B. Decrease 



8. Do you think that pressure would increase or decrease the closer a molecule or particle 
gets to the center of earth? 
A. Increase 			B. Decrease 

9. Do you think the temperature would increase or decrease the closer a molecule or 
particle gets to the center of the earth? 
A. Increase 			B. Decrease
 

10. Mantle: Would you expect the density of the mantle to be greater or less than the density 
of the core? Explain your answer using S and P waves. 
______________________________________________________________________________________
_____________________________________________________________________________________ 



11. Would you suspect the density of the mantle to be greater or less than the crust? Why? 
______________________________________________________________________________________ 
___________________________________________________________________________________ 


12. Do P waves travel through the mantle? ____ 	Do S waves travel through the mantle? ____ 




13. Do you think the mantle is a solid or a liquid? Explain your thoughts. 
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 



14. Would you expect the crust to be less dense or have a greater density than the mantle? 



A. Crust is less dense than mantle 	B. Crust has a greater density than mantle 



Draw me a picture, or share in a 8 sentences, demonstrating what you have learned from this video (Khan Academy) and send me a copy via office 365 or email.

Mapping Earth's Interior - TEACHER Notes for student supports
• Consider watching the following video tutorial from Khan Academy for background 
information related to using S and P waves to understand the composition of the 
Earth. http://www.khanacademy.org/science/cosmology-and-astronomy/earth- 
history-topic/plate-techtonics/v/how-we-know-about-the-earth-s-core 
Background Information: 

Seismic reflection: Seismic waves bounce (reflect) off rock boundaries of different rock type, 
and their travel times are recorded on a seismogram. The seismogram records the time it 
took for the waves to travel to the boundary, reflect off of it and return to the surface. Seismologists can measure the time this takes and calculate the depth to the boundary. 
Seismic waves reflect off of a rock boundary in the earth and return to a seismograph station 
on the surface. 


Seismic refraction: Waves change velocity and direction (refract) when they enter a 
medium of different density than the one they just passed through. 
Seismic Waves will travel at different speeds depending on the medium or materials through 
which the wave is traveling. Examples: 
Low-velocity layer: Seismic wave travels slow. Example: Granite High-velocity layer: Seismic wave travels fast. Example: Gabbro 


Research from seismic reflection and refraction has led to important discoveries such as: 
1. There are four main layers of the Earth: The crust, mantle, outer core, and inner core. 

2. The continental crust is thicker than oceanic crust and seismic waves travel slower in the 
continental crust meaning that they are made up of different kinds of rock (granite/basalt). 

3. There is a distinct boundary between the crust and the mantle called the Mohorovicic 
discontinuity, or, simply, the Moho. At this boundary, seismic waves are refracted. This is 
supported through seismic data in which wave speed changes at the boundaries between layers. 

4. There is a layer within the mantle up to 70 km thick beneath the ocean and up to 250 km 
thick beneath the continents where waves travel slower than in more shallow layers. This 
layer is called the low-velocity zone, and scientists have concluded that this zone is at 
least partially liquid. In plate-tectonic theory, it is called the asthenosphere, which is the 
semi-molten region of the earths' interior just below the earth's rigid crust that allows for tectonic plate movement. 
 
5. P-waves can pass through the outer core but S-waves cannot since S-waves only travel 
through solids. The outer core is a molten liquid. 
S-waves cannot travel through liquids because they are shear waves, which attempt to change the shape of what they pass through. Simply put, a liquid "doesnt care" 
what shape it's in—for example, you can empty a bottle of water into an empty box, and it will change shape with
the shape of container. Liquids cannot support shear stresses, so shearing has no effect on them.
Therefore, a liquid will not propagate shears waves. 

6. Both P- and S-waves slow down when they reach the asthenosphere. Because of this, 
scientists know that the asthenosphere is partially liquid.

7. Changes in velocity (km/s) of P- and S-waves allow seismologists to identify the locations of boundaries within the earth such as the Mohorovicic boundary near the earth's surface and the boundary between the mantle and outer core


See the two diagrams below:  Students will be graphing P-wave and S-wave curve and should be able to compare with the graph below

INFORMATION PAGE TO HELP YOUR LEARING CYCLE
[image: ]
Graphing Assignment:  Fellow Seismologists (that’s you!!) 

We have just received data from the field. It is your job to analyze the data and determine the depth of the layers of the Earth. Also, there have been claims made by other seismologists. We need you to provide evidence that 
supports these claims. Good Luck! 

Directions: 
1. Based on the given data, create a double line graph showing the relationship between 
P-wave speed/S-wave speed and depth within the Earth, (this is a speed (y-axis) vs depth (x-axis) graph
I have labelled the x-axis for you, you must label the y-axis as speed (km/s)


2. Determine the depth range for each layer of earth (in Km)




3. Analyze data and provide evidence that supports the claims of other seismologists. 




STUDENT GRAPHING ACTIVITY: Seismic Wave Data to graph
[image: Screen%20Shot%202020-04-02%20at%2011.34.54%20AM.png]
	
[image: Screen%20Shot%202020-04-02%20at%2011.40.55%20AM.png]
    					Depth (km)					(x-axis)
[image: graph%20paper.pdf]
(extra if needed)

Mapping Earth's Interior – Analyzing your graph for important clues:

We know that seismic waves move at various speeds depending on the material 
through which the wave is traveling. Therefore, we can determine where there may be a change in material (layer) based on the data and your graph. 

1. Develop a way to label your graph to show the depth boundaries of each of 
Earth's layers.  This information is available on your graph from looking at the straight lines and where they stop and begin again.

2. What is the crust's approximate depth range (km)? 
From ______________km to ______________km 

What is the mantle's approximate depth range (km)? 
From ______________km to ______________km 

What is the Outer Core's approximate depth range (km)? 
From ______________km to ______________km 

What is the Inner Core's approximate depth range (km)? 
From ______________km to ______________km 


Based on your graphs, answer the following questions: 

3. As it relates to wave speed, what are the similarities between the S and P waves 
based on your graph? 
__________________________________________________________________________ 
__________________________________________________________________________ __________________________________________________________________________ 


4. As it relates to wave speed, what are the differences between the S and P 
waves based on your graph? 
__________________________________________________________________________ 
__________________________________________________________________________ __________________________________________________________________________ 






Please send me your graph of speed vs depth and your answers to these analyses questions, via office 365, or email.  What aspects of this section did you find easy to do, what areas did you find challenging?   How did you overcome these challenges?   If you are frustrated at any time, in this learning package, please send me an email or message through the school app and I will reach out to support you.

1.3:  Plate tectonics	https://youtu.be/1-HwPR_4mP4	by Isaac James
					https://youtu.be/zbtAXW-2nz0	by Cary Graham

Explore: Three Primary Types of Plate Boundaries 
Directions: 

1) In Box 1, List the various types of crust movements for each type of boundary. 
2) In Box 2, describe what type of movement is occurring in each type of plate boundary. 
3) List the major geological events that result from each type of plate boundary movement. 
[image: Screen%20Shot%202020-04-02%20at%201.56.55%20PM.png]
Please send this completed package to me through office 365 or email.

ASSESSMENT PRACTICES: PARTICPATION in these key learning competencies and your feedback of learning will be used to determine your grade for June 2020

Curricular competencies of questioning and predicting, (by making a hypothesis and observations about how plates move activity).  Students will formulate questions around experimentation, leading to solving problems through scientific inquiry.  During the planning and conducting phases, students will analyze the data by looking at patterns in tables, observations and line graphs.  Students will learn how to recognize anomalies in data points, and how to identify possible sources of error in experimental designs.  This process has been demonstrated through the analysis questions, allowing students to communicate learning in a clear, logical format, as prescribed by the scientific method.


Students are able to estimate reasonably and demonstrate fluent, flexible, and strategic thinking about scientific concepts.

Students are able to think creatively and with curiosity and wonder when exploring science problems.

Students are able to visualize the connection of scientific inquiry in the real world. (To understand why we experience Earth quakes, Volcanoes and how mountain ranges are created).

Students are able to solve problems with persistence and a positive disposition
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