Name: __________________________  Teacher: _______________  Class Period: ______           1
Name: __________________________  Teacher: _______________  Class Period: ______           25

What is scientific evidence?

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

What is scientific evidence useful for?

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

What counts as good scientific evidence? List at least 3 things that would make scientific evidence good evidence.

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

What counts as bad scientific evidence? List at least 3 things that would make scientific evidence bad evidence.

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Your teacher will help you make a class list of what is good scientific evidence. Write down your class list here.

1. __________________________________________________________________________________

2. __________________________________________________________________________________

3. __________________________________________________________________________________

4.__________________________________________________________________________________

5.__________________________________________________________________________________

Your teacher will help you make a class list of what counts as bad scientific evidence. Write down your class list here.
1. __________________________________________________________________________________

2. __________________________________________________________________________________

3. __________________________________________________________________________________

4.__________________________________________________________________________________

5.__________________________________________________________________________________

Evidence-Based Reasoning
Below are some examples of students using evidence to support a claim about the ball and ring experiment. Give each student a score, by circling a box, for how well they make a claim, provide evidence, and connect the evidence to the claim.

[image: image21.png]



For each student explain why you gave them the score that you gave them.

Tomas: ____________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Gowri: ____________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Carlos: ____________________________________________________________________________

___________________________________________________________________________________

____________________________________________________________________________________
Lisa: _______________________________________________________________________________
____________________________________________________________________________________

____________________________________________________________________________________
Exploring the Earth’s Surface

The Earth’s surface contains both continents and oceans. Do the continents and oceans change shape, size and/or location over time? Explain your reasoning.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

___________________________________________________________________________________

In the box below, draw a clearly labeled picture that best describes what you think about the continents and oceans from the question above.

	


Write a detailed explanation of your drawing.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________

Shrinking Earth Model
[image: image1.png]Tomas:
‘When we did the experiment in class, the ball didn't fit through

the ring

Gowri:
The ball doesn't fit. It doesn't fit because it was heated up and
heating it up causes it to not fit because it won't it through the
ring. Observing the ring | could tell that the ball wouldn't it
through. It didn't fit through even though the teacher really

° ' : pushed on it and that shows that it really can't go through it
Cam o cam enton cam Descrbe cam
Evdence | Noevdence. | Wenton Evidence | Describe evidence. o p A
Connecton | No comecton | Wenton Connection | Descries comnecton o o enton cam eserte oo
Evdence | Noevdence. | MentonEvidence | Descroe vidence
Connecton | No comecton | Menton Comnecton | Descrives connecton
Carlos: Lisa:

I think that when metal gets hot it expands. At first both the
ball and the ring were at the same temperature. We checked
this with a thermometer. But then the ball was heated up. We
checked the temperature again and it was much hotter. The
heated ball did not go through the ring so the metal must
expand when it gets hot.

o 1 2
Claim No claim Mention claim Describe claim
Evidence | No evidence. Mention Evidence | Describe evidence
Connection | No connectin | Mention Connection | Describes connection

The ball does not fit through the ring when it is heated.
Because the ball got hot it got bigger and the ring didn't.
When the ball was hot it didn't fit

o 1 2
clim No claim Mention claim Describe cim
Evidence Noevidence. | Mention Evidence | Describe evidence
Comnection | No connection | Mention Connection | Describes connection
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[image: image11.jpg]Blog: Earth Thoughts — A blog about important
things!

As you all know I post once a week on my blog about
things that matter for our Earth. That is, when1 get
abreak from managing my small business selling
pools and hot tubs! We have been installing in
ground pools for more than 10 years so as always
check out our business website!

This week I have an interesting one!

T had heard this from one of my clients (who was
putting in a new inground swimming pool) that he
had read a book about geology and that some people
thought that the earth might be shrinking.

He said that both mountains (high spots) and cracks

in the ground (low spots) were caused by the earth
shrinking.

T wentoutside and this is a picture of my sidewalk.
He might be right that the crack in myside is caused
by the earth shrinking.

Blogger: Stacy Johnson
June 10%, 2019
Ownerof Summertime Pools and Hot Tubes

Thisis a picture of
my cracked
sidewalk
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[image: image20.png]Figure 2. Three-dimensional reconstruction of the skeleton of a young adult Mesosaurus tenuidens performed by Pablo Nifez. Anatomical advice from Graciela Pifieiro
and Melitta Meneghel













Continental Drift Model

Scientist Alfred Wegener looked at maps of the Earth, similar to Image 3, and noticed that if you move the continents around they fit together. For example, South America and Africa fit like pieces of a puzzle. Dr. Wegener thought that the moon’s gravity is what moved the continents. He predicted that all the continents fit together in the distant past (Image 1), but the moon’s gravity pulled on the continents causing them to break apart (Image 2) and that the moon’s gravity continues to pull them today (Image 3). To move around the planet, the continents would need to plow through the planet’s crust similar to a farmer’s plow through a field. This plowing would cause shallow earthquakes that are at the Earth’s surface. Dr. Wegener believed that the ocean floor was mostly flat so continents could plow through it.
Model Quiz 1

The two models predict two different locations of mountains. Which of the following best describes a prediction from the two models?

A. According to the Shrinking Earth Model, mountains would be randomly located around the Earth’s surface

B. According to the Continental Drift Model, mountains would be randomly located around the Earth’s surface

C. According to the Shrinking Earth Model, mountains would be located at the edges of the continents
D. None of the above are correct

Evidence 1 – Grace Satellites 

Introduction

Since 2002, scientists have been closely monitoring the Earth with the GRACE satellites.

Method

The satellites take very precise measurements of the Earth’s shape, size, and density. The satellites fly as a pair (there are two satellites). When the first satellite slows down that means it has gone over an area with less mass and gravity. When the first satellite speeds up compared to the second satellite that means that it has gone over a part of the Earth with more mass and more gravity.

Results and Conclusion
During the past 17 years the satellites, which can detect changes in the Earth’s shape, mass, and gravity,  have not detected any significant changes in the overall size of the Earth.

Explain the evidence quality rating (Circle a number between 0 which is bad and 5 which is good) then explain your thinking.

Evidence Quality Circle One: Bad    0    1    2    3    4    5    Good






Evidence 2 - Mountain Range Diagram

Introduction

Scientists were interested in finding out where all of the mountains in North and South America are located.


Method

Scientists used remote sensing (i.e. using images taken by satellites orbiting the Earth) to provide precise locations for many of the largest mountains in North and South America.

Results

Based on the remote sensing images the scientists made a map of the location of many of the major mountains in North and South America.

Evidence 2 follow up

Each model makes a prediction about where mountains should occur. The Shrinking Earth model says that mountains should be randomly placed over the earth's surface. Continental Drift predicts that mountains would occur as long mountain ranges at the edges of continents.

Circle the connection between Evidence 2 and each model:

Shrinking Earth Model:    Support     Irrelevant 
Contradict
Explain why you circled that connection:







Continental Drift Model:   Support     Irrelevant 
Contradict
Explain why you circled that connection:







Evidence 3 - Radioactive Heating

Introduction 

Professor Boltwood (on the right) had spent many years studying the radioactive decay of some elements. A radioactive element breaks down from a larger element into two smaller particles. This often causes the radioactive element to become a new element. This breakdown process can be fast or slow. It depends on the element.

Method 

Professor Boltwood used reliable methods to analyze a sample of a mineral that contains uranium. The actual sample is shown in the jar (picture on the right).


Results 

Professor Boltwood found that uranium (a larger atom) converted into lead (a little bit smaller atom) and gave off heat in the process. The longer a piece of uranium sits the more of it turns from uranium into lead. He realized that this is similar to a clock. If only a little of the uranium had turned to lead then the uranium couldn’t be very old. If a lot of the uranium had turned to lead then it would be very old. Professor Boltwood put his data in Table VI. On the left it shows the place where the mineral sample came from. On the right it shows the age as calculated by Professor Boltwood.


Conclusion
Some scientists had said that the Earth had been cooling and shrinking for 20 million to 100 million years. Professor Boltwood concluded that the earth must be much older based on his data.

Explain the evidence quality rating (Circle a number between 0 which is bad and 5 which is good) then explain your thinking.

Evidence Quality Circle One: Bad    0    1    2    3    4    5    Good







Evidence 4 – Summertime Pools

Explain the evidence quality rating (Circle a number between 0 which is really bad and 5 which is excellent) then explain your thinking.

Evidence Quality Circle One: Bad    0    1    2    3    4    5    Good







Model Evidence Connections 1

For each evidence rate its quality on a scale of (0, 1, 2, 3, 4, 5) where 0 is very low quality evidence and 5 is very high quality evidence. Then circle the word that describes the connection between the evidence and the model.

Connecting Words:

Support: The evidence provides some grounds for thinking the model is accurate.

Irrelevant: The evidence provides no grounds for thinking the model is accurate or inaccurate.

Contradict: The evidence provides some grounds for thinking the model is inaccurate.

	Evidence Goodness Rating
	Shrinking Earth
	Continental Drift

	1. GRACE Satellites
Evidence Quality

Bad    0    1    2    3    4    5    Good
	Support  /  Irrelevant /  Contradict
	Support  /  Irrelevant /  Contradict

	2. Mountain Ranges

Evidence Quality

Bad    0    1    2    3    4    5    Good
	Support  /  Irrelevant /  Contradict
	Support  /  Irrelevant /  Contradict 

	3. Radioactive Heating 

Evidence Quality

Bad    0    1    2    3    4    5    Good
	Support  /  Irrelevant /  Contradict
	Support  /  Irrelevant /  Contradict

	4. Earth Thoughts Blog

Evidence Quality

Bad    0    1    2    3    4    5    Good
	Support  /  Irrelevant /  Contradict
	Support  /  Irrelevant /  Contradict


Circle which model you think is more correct: 
Shrinking Earth

Continental Drift

Write an evidence-based argument in support of the model you think is correct. Also make sure to include in your argument an explanation for why the other model is not as well supported by the evidence.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________
Continental Drift Model


Scientist Alfred Wegener looked at maps of the Earth, similar to Image 3, and noticed that if you move the continents around they fit together. For example, South America and Africa fit like pieces of a puzzle. Dr. Wegener thought that the moon’s gravity is what moved the continents. He predicted that all the continents fit together in distant past (Image 1), but the moon’s gravity pulled on the continents causing them to break apart (Image 2) and that the moon’s gravity continues to pull them today (Image 3). To move around the planet the continents would need to plow through the planet’s crust similar to a farmer’s plow through a field. This plowing would cause shallow earthquakes that are at the Earth’s surface. Dr. Wegener believed that the ocean floor was mostly flat so continents could plow through it.
Plate Tectonics Model

[image: image2.jpg]mid-oceanic ridge
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Plate tectonics is the idea that the Earth’s surface is made up of large chunks of rock called plates. Some plates are underwater. So the seafloor is one kind of plate. Other plates are above sea level and these are the continents. The rock under the Earth’s surface is hot and the rocks very slowly move in pattern like boiling water in a pot. Hot rock called magma rises. If it finds a crack in the Earth’s surface it pushes it’s way to the surface as a volcano. If cannot break through then it gets pushed to the side, cools off, sinks down, heats up and rises again as a circular current. Plate tectonics also asserts that the continents all used to be joined together, just like continental drift, as one but brock apart due to spreading zones like the one pictured above and then the continents keep moving. They keep moving because when a thick continent plate and a think oceanic plate collide the ocean plate gets pushed under the continent and then gravity pulls it back down into the Earth’s mantle.
Evidence 5 - Comparison of South American and African Rocks
Introduction 

Scientists at the University of Sao Paulo and the Massachusetts Institute of Technology (MIT) worked together to analyze rock samples from the continents of South America and Africa. Scientists decided to compare rocks by looking at the elements that make them up. These elements were analyzed to help determine the age of the rocks. 

Research 

All rock samples were collected and tested for the same elements, providing information about their similarities. Tests were carried out in Sao Paulo and at MIT. Rock samples were collected, tested, and plotted on a map in order to determine the age and location compared to other samples collected. Regions of each continent were picked because they would be directly across from each other if the continents were to fit together. Rocks that were found in these spots were tested and found to have similar ages and chemical composition. 

Data Collection

The image on the right shows what it would look like if South America and Africa were next to one another. Geologists mapped the rocks based on their ages. Fill in the data table to indicate which continent each rock type is found in. Use a check mark to show if the rock type is present.
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Conclusion

Through data collection it is evident that the same aged rocks appear to be identical on both continents and in locations that would match up if the continents were together. This evidence supports the idea that the two continents used to be connected. 

Continental Drift Model:    Support     Irrelevant 
Contradict

Explain why you circled that connection:





Plate Tectonics:   Support     Irrelevant 
Contradict

Explain why you circled that connection:





Evidence 6 – Studies of the Moon’s Gravity

Introduction

Dr. Harold Jeffreys, a mathematician who worked on astronomy and geology, was interested in continental drift and wanted to know if the moon’s gravity was actually strong enough to pull the continents across the planet. Astronomers, like Dr. Jeffreys, spend many years training to use math to make calculations about how different planets’, moons’, and asteroids’ gravity impact each other. Continental drift claims that the moon’s gravity is strong enough to cause the continents to plow through Earth’s rocky crust. He wanted to find out if the moon’s gravity is strong enough, and the rocks weak enough, for the continents to plow through them as suggested by continental drift. 
Method

Dr. Jeffreys analyzed data about the amount of gravity from the moon. He also examined data about the strength of the rocks on earth. 

Results

His calculations showed two things. First, in order for the moon’s gravity to pull the continents through rock, the rocks would need to be extremely weak. Dr. Jeffreys showed that if continental drift was right, then the rocks would have to be so weak that there could be no mountains on earth because as the rocks pile up they would crumble under their own weight. Second, he found that the moon’s gravity is far too weak to pull the continents with a lot of force.

Conclusion

Dr. Jeffreys found that the moon’s gravity is too weak and the earth’s rocks are too strong for continental drift to be correct.
Continental Drift Model:    Support     Irrelevant 
Contradict

Explain why you circled that connection:





Plate Tectonics Model:   Support     Irrelevant 
Contradict

Explain why you circled that connection:





Evidence 7 - Deep Earthquakes

Introduction 

Dr. Spence is a geologist who has worked on earthquakes for many years. He is interested in exactly how chunks of the Earth’s crust move around. He knows that mountains in the oceans sometimes have a small amount of lava that come out the top but he doesn’t believe that this could be a strong enough force to push entire chunks of the seafloor, or continents, around.

He knows that crust on the bottom of the ocean is very thin, but very dense and heavy. He also knows that the crust that makes up the continents is thicker and not as dense. He thinks that maybe the thin and dense ocean crust gets pushed under the thicker continental crust. When this happens the ocean crust changes its angle and begins to point down into the earth. This causes the ocean crust to slowly be pulled by the force of gravity down into the mantle of the earth. So he decided to test out his ideas.

Method 

Dr. Spence used seismometers to measure earthquakes along the coast of Indonesia. Seismometers are a very reliable technology that geologists have used for many years to measure earthquakes all over the planet.
Results 

He found that there are some shallow earthquakes. He also found that many of the earthquakes are very deep, many times deeper than even the deepest part of the continental crust.

Conclusion 

Dr. Spence believes that the deep earthquakes are caused by the ocean crust sinking into the mantle as the ocean crust runs into, and gets pushed under, the thicker and lighter continental crust. He believes that the earthquakes mark the edges of the old oceanic crust that is sinking into the Earth’s hot mantle. 

Explain the evidence quality rating (Circle a number between 0 which is really bad and 5 which is excellent) then explain your thinking.

Evidence Quality Circle One: Bad    0    1    2    3    4    5    Good










Evidence 8 - Pearlized Hand Soap Demo
Where is the liquid rising in the beaker?_________________________________________________
Where is the liquid falling in the beaker?________________________________________________

Your teacher will place a drop of food coloring into the beaker where the liquid is falling. Draw a picture to show the path of the food coloring in the beaker below. 

How does this relate to both models?

Plate Tectonics Model:    Support     Irrelevant 
Contradict

Explain why you circled that connection:





Continental Drift Model:   Support     Irrelevant 
Contradict

Explain why you circled that connection:





Evidence Quality Circle One: Bad    0    1    2    3    4    5    Good







Model Evidence Connections 2

For each evidence rate its quality on a scale of (0, 1, 2, 3, 4, 5) where 0 is very low quality evidence and 5 is very high quality evidence. Then circle the word that describes the connection between the evidence and the model.

Connecting words:

Support: The evidence provides some grounds for thinking the model is accurate.

Irrelevant: The evidence provides no grounds for thinking the model is accurate or inaccurate.

Contradict: The evidence provides some grounds for thinking the model is inaccurate.

	Evidence Goodness Rating
	Continental Drift
	Plate Tectonics

	5 Comparison of South American and African Rocks

Evidence Quality

Bad    0    1    2    3    4    5    Good
	Support  /  Irrelevant /  Contradict
	Support  /  Irrelevant /  Contradict

	6 Moon’s Gravity 

Evidence Quality

Bad    0    1    2    3    4    5    Good
	Support  /  Irrelevant /  Contradict
	Support  /  Irrelevant /  Contradict

	7 Deep Earthquakes
Evidence Quality

Bad    0    1    2    3    4    5    Good
	Support  /  Irrelevant /  Contradict
	Support  /  Irrelevant /  Contradict

	8 Pearlized Hand Soap Demo/Lab
Evidence Quality

Bad    0    1    2    3    4    5    Good
	Support  /  Irrelevant /  Contradict
	Support  /  Irrelevant /  Contradict


Individually, answer this question:  What is the best model? Circle your answer.

Continental Drift Model


Plate Tectonics





Write an argument to support the model you chose.  Write to someone who may not agree with you.

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Evidence 9 - Plant Fossils

Introduction

Glossopterids were a common type of plant millions of years ago. Now they are extinct. Their fossils are present in South America, Africa, Madagascar, India, Antarctica, and Australia. Scientists have been interested in determining why there are the same kind of plant fossils in different parts of the world.

Method

Scientists have carefully collected and examined many examples of this fossil. To collect the fossils they carefully cut away the rock around them and brought them back to a laboratory for examination.
Results

Scientists know that the plant could not survive in salty ocean water and that seeds exposed to salt water would not have sprouted. The colored areas on the map show where Glossopterid plant fossils have been found.
Conclusion

Part of learning science is learning to develop a conclusion based on the methods and the results.

What conclusion can you draw? How can the same plant fossil show up in six different places around the world that are separated by oceans?







Do you think this evidence supports continental drift, plate tectonics, or both? Why?




Evidence 10 - Seafloor Magnetism

Introduction: Professor Vine, a geologist, studied magnetism and rocks. The Earth has a magnetic north pole. This means that certain metals, like iron, can be magnetized so that they point to the north (like in a compass). When iron is extremely hot it loses its magnetism; but when it cools tiny crystals in it line up and point to the north. 

When scientists began studying the seafloor they realized that there are entire mountain ranges under the ocean. Professor Vine was curious about the magnetic properties of the rocks from these undersea mountains.

Method: To study the magnetism of rocks on the ocean floor scientists put a magnetometer in the ocean water and pulled it behind their boat. The magnetometer can make detailed measurements of the direction of the magnetic crystals in the rocks.

[image: image4.png]Magnetometer
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Results: Professor Vine made this diagram of which way the crystals point in the mountains. The center of the mountains is the mark “0”. The magnetometer measured an area of 100 km to the left of the mountain peak and 100 km to the right of the mountain peak. The areas that are striped have crystals that point north. Areas that are white have crystals that point south.
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Conclusion: Professor Vine realized that these results were unusual. He thought that all of the crystals would point north. Instead he realized that sometimes they point south too. He made two new connections. First, new rocks must form at the top of the mountains like an erupting volcano. Second, when those new rocks cool they will point in whichever direction has the strongest magnetic field. He concluded that the magnetic pole of the Earth must sometimes flip from north to south and then from south back to north.

He also concluded that the rocks closest to the top of the mountain (shown as a “0”) must be the youngest and the rocks at “100” must be the oldest. He realized new lava must be coming out of the Earth; this would cause the old rocks to be pushed a little bit further away from the mountain top. Even though the rocks only move a few centimeters a year (about as fast as your fingernails grow), over millions of years these rocks could move great distances.

Circle the answers you think are best

1. Magnetometers can detect patterns on the seafloor.
       True       False

2. The strips on the seafloor show that sometimes magnetic pole is north and sometimes south.     True      False

Explain the evidence quality rating (Circle a number between 0 which is really bad and 5 which is excellent) then explain your thinking.
Evidence Quality Circle One: Bad    0    1    2    3    4    5    Good








Evidence 11 - Swimming Speed Estimates for the Mesosaurus 

Introduction

The Mesosaurus is the oldest known fully aquatic reptile. Fossils of this animal can be seen in the image below. They have long skulls, long and slender teeth, paddle-like limbs, and a very thick abdomen. Research has recorded information about their swimming habits, how the species reproduced, and what they ate. However, little is known about how fast they swam. 


Method

Since the Mesosaurus is extinct scientists can’t observe it swim in the wild. Instead they examined the skeletons very closely and created computer models of the Mesosaurus swimming. In order to calculate the speed of this extinct animal, some completed Mesosaurus fossils were used. These fossils were so well preserved that even some of the soft tissue, like muscle and skin could be seen. Using these fossils, along with the weight and dimensions of other fossils found in South America, a fairly accurate computer model could be generated. Once this model was created, complex math formulas were used to determine how fast the Mesosaurus could move.

Results and Conclusion
The computer models showed that the Mesosaurus could swim short distances at 1.5 - 1.86 meters per second. Compared to other extinct reptiles, the Mesosaurus was a relatively slow swimmer.

Evidence Evaluation: Explain the evidence quality rating (Circle a number between 0 which is really bad and 5 which is excellent) then explain your thinking.

Evidence Quality Circle One: Bad    0    1    2    3    4    5    Good





Maria thinks that this evidence supports both continental drift and plate tectonics because both models predict that South America and Africa were once joined but later split apart. Maria says that she would therefore expect fossils in both locations so this evidence doesn’t really show that one is more correct than the other. What do you think?   Circle one and explain:

I agree with Maria



I disagree with Maria








Evidence 12 – Tharp’s National Geographic Map

Introduction

Geologist Marie Tharp and her colleague Bruce Heezen spent decades mapping the sea floor in the Atlantic Ocean. They wanted to know more about the geology of the seafloor. Some people used to think the seafloor was very flat but Tharp and Heezen thought perhaps it wasn’t as flat as others thought. To find out if it was flat or not they collected soundings from ships crossing the Atlantic. It should be noted at this time (1950s and 1960s) that geologist Marie Tharp, because she was a woman, was not allowed to go on oceanic cruises to collect data. Now women have opportunities to be Earth scientists.
Method

They spent many years gathering soundings (measurements of the seafloor) from different ships crossing the Atlantic. Soundings determine how far down the ocean floor is. If all of the readings are about the same depth then the ocean floor is very flat in that spot. If the readings change a lot, either increasing or decreasing or both, then the area is not flat.
Results

After many years of very careful work they analyzed a lot of data from many soundings and created the map you see to the right. The map was published by the magazine National Geographic in 1968 and sold to readers of the magazine. The map shows that a lot of the ocean floor is not flat.
Conclusion

Tharp and Heezen arrived at the conclusion that a very long mountain chain, with a spreading center in the very center of the mountain chain, stretched the entire length of the seafloor. The seafloor spreading center is the same kind of spreading center that scientists had been examining with magnetometers as shown in Evidence #10; the seafloor magnetism evidence.
Evidence Evaluation: Explain the evidence quality rating (Circle a number between 0 which is really bad and 5 which is excellent) then explain your thinking.

Evidence Quality Circle One: Bad    0    1    2    3    4    5    Good





Do you think this evidence supports continental drift, plate tectonics, or both? Why?




Model Evidence Connections 3

For each evidence rate its quality on a scale of (0, 1, 2, 3, 4, 5) where 0 is very low quality evidence and 5 is very high quality evidence. Then write the word that correctly describes the connection between the evidence and the model.

Connections:

Support: The evidence provides some grounds for thinking the model is accurate.

Irrelevant: The evidence provides no grounds for thinking the model is accurate or inaccurate.

Contradict: The evidence provides some grounds for thinking the model is inaccurate.

	Evidence Goodness Rating
	Continental Drift
	Plate Tectonics

	9 Plant Fossils

Evidence Quality

Bad    0    1    2    3    4    5    Good
	Support  /  Irrelevant /  Contradict
	Support  /  Irrelevant /  Contradict

	10 Seafloor Magnetism

Evidence Quality

Bad    0    1    2    3    4    5    Good
	Support  /  Irrelevant /  Contradict
	Support  /  Irrelevant /  Contradict

	11 Swimming Mesosaurus 

Evidence Quality

Bad    0    1    2    3    4    5    Good

	Support  /  Irrelevant /  Contradict
	Support  /  Irrelevant /  Contradict

	12 Tharp’s National Geographic Map
Evidence Quality

Bad    0    1    2    3    4    5    Good

	Support  /  Irrelevant /  Contradict
	Support  /  Irrelevant /  Contradict


Individually, answer this question:  What is the best model? Circle your answer.

Continental Drift Model


Plate Tectonics





Write an argument to support the model you chose.  Write to someone who may not agree with you.

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________
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Small Asteroid





Small Asteroid





Larger Asteroid





Planet Earth





 





Small Asteroid





Small Asteroid





Collisions continue until the asteroid is large enough to be a planet. Each collision adds more heat to the Earth.








The new asteroid collides with another smaller one and creates an even larger asteroid.





Two asteroids collide and create high pressure and heat. They also produce a new larger asteroid.





Step 4








Step 5








Step 6








Planet Earth





Planet Earth





Planet Earth





As the Earth continues to cools, it shrinks even more and more mountains form randomly around the surface.





Now the Earth is rarely hit by asteroids, it begins to cool off. As it cools it shrinks causing mountains to be formed. 





Over millions of years, the total number of asteroid collisions slows down and almost stops. The Earth is still very hot from all of the collisions.





Image 1: Scientists noticed that the edges of the continents seem to fit together





Image 2: They inferred that they must have been together in the past





Image 3: Present day continent locations





An artist’s drawing of the two grace satellites flying over the earth





North America





South


 America 





Mountains located in North and South America





Image 3: Present day continent locations





Image 2: They inferred that they must have been together in the past





Image 1: Scientists noticed that the edges of the continents seem to fit together








