
Essential Question:  What scientific evidence supports the theory of plate tectonics?

1.    How Fossils Help Us Learn About the History of the Earth (40 points)

Circle the word in ( ) that best completes each statement.

a.  Fossils can provide important (clues, colors) about the history of the Earth. For example, (fossils, hats) of ocean-
dwelling organisms can be found in rocks that are now far from any oceans, indicating that these areas were once 
under (water, investigation). Fossils also provide evidence that the Earth's tectonic (plates, popsicles) are 
moving.

b.  True or False:  Fossils provide examples about prehistoric life.

c.  True or False:  The Earth’s features have changed greatly over time.

d.  What are trilobites?  What happened to them?  How do we know about them?  Draw one.

e.  How do fossils provide evidence of continental drift?

2.    Topography (30 points)

Define topography -  

How do the physical features (topographic features) of the land influence what is sold there?  Give an example.

How does topography influence the economy of the culture?
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3.    LAB - Make a topographic map (100  points)

Build your own mountain and make a “topo” map of it!
A topographic map, or "topo map," is a way to show mountains and valleys on a flat piece of paper. Topo maps are 
handy and necessary for many uses, including building roads and hiking trails in the mountains. The map shows 
where the hills and valleys are and how steep they are.

                   !! ! ! ! ! !      ! !
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  LAB - Make a topographic map
What you need:
■ A lump of clay about the size of a coffee mug
■ Piece of cardboard or large tile on which to work the clay 
■ Piece of dental floss, about 2 feet (around 60 centimeters) long 
■ Ruler 
■ Piece of plain, white paper 
■ Long pencil 
■ 2 toothpicks 

What to do:

1.  Put the lump of clay on the cardboard and shape a mountain about 4 inches high. Making the map is more fun if 
you make your mountain a little lop-sided or oddly shaped. However, the mountain should be flat on the bottom.

2.  Use the long pencil to poke two holes straight down through the center of the mountain. Make sure your two holes 
go all the way through the mountain.

3.  With the ruler, measure down about 1 inch (2.5 centimeters) from the top of the mountain and make a little dent 
mark with the pencil. Make two more dent marks lower down on the mountain about 1 inch apart. Or, without using the 
ruler, just make three marks to divide your mountain into four slices all about the same thickness.
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4.  Stretch the dental floss until it is taut, wrapping the ends around your fingers so you have a good grip on it. Use the 
dental floss to cut through the mountain at top-most mark you made. Hold the floss as horizontal (level with the table 
or floor) as you can. 

5.  Remove this clay slice and place it on the paper. Use the pencil to carefully trace around it. Push the pencil through 
one of the holes in the clay and make a dot on the paper; do the same with the other hole. Put the slice aside, but 
don't squash it. You'll need it again later.

6.  Cut a second slice at your next mark down from the top. Lay the second slice over the tracing of the first one, being 
careful to place the holes in the second sick over the dots on the paper. To line up the holes, poke the two toothpicks 
through the holes in the slice and line them up with the two dots on the paper. Carefully trace around the second slice. 
Your tracing will form a circle outside the tracing of the first slice. (If you have "outcroppings" on your mountain, the the 
second circle could cross into the area of the first circle).

7.  Cut another slice at the next mark down. Line up the holes with the dots and trace it as you did before. Finally, 
place the bottom slice on the paper, line up the holes, and trace it.
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7.  Stack the slices back up in order on the cardboard. Be sure the holes line up.

8.  Admire your topo map!  

9.  Compare the topographic map you have just made to the model mountain. 

10. Why are some of the traced lines closer together than others? 

11. What kind of slope gives you lines that are close together? 

12. What kind gives lines that are far apart? 

13. On your topographic map, where are the steepest slopes? 

14. Looking at your map, where would be the best place to build a trail to climb to the top of the mountain?

       

______________________________________________________________________________________________    

        4.  Which of the following does not provide evidence that the continents were once joined together? (2 points)

A) Fossil of the same reptiles are found on different continents
B) Different continents have mountains and rocks that are the same age and type.
C) The coastlines of some continents seem to match up.

        D) Ancient maps left by early humans show only one large continent.

        5.  What is Pangaea? (2 points)

        A) the process by which tectonic plates move around the Earth
B) the name of the scientist who first discovered plate tectonics
C) the name of the ancient supercontinent
D) a type of thick, sticky lava

6.  Which phenomena is not evidence to support plate tectonics? (2 points)

A) The shapes of continents appear to match.
B) Some continents are larger than others.
C) Mid-ocean ridges are continually formed.
D) Rocks of all ages can be found on both sides of oceans.
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7.   “GPS Tracks Earth’s Shrugs” to fill in the blanks.  (100 points)

Sometime in the summer of __________, a major __________ hit __________ state—but no one noticed. Even 
though the quake measured __________ on the __________ scale, the only sign that the earthquake had occurred 
at all came from __________ positioning __________ (GPS) sensors at various locations across the state.
These __________ tap into a network of __________ global positioning system (GPS) __________ to narrow 
down positions on Earth to within a few __________. The satellites were __________ in the __________ by the 
__________ to provide a __________ method of __________ locations __________ on the planet.
The Washington receivers __________ the earthquake by __________ the __________ at which the earth was 
__________. Earth's surface consists of __________ plates that__________ on hot semi-liquid __________. 
These plates are __________, and very __________, moving—expanding in some places and __________ under 
other plates in other__________. Scientists monitor the movement of Earth's plates in an effort to better understand 
them.  The scientists who monitor the data from the GPS receivers in Washington __________ thought some of 
them were __________: the receivers were showing that the ground had actually __________ its normal 
direction. Eventually they realized that what they were seeing was a __________, slow-motion earthquake. Thirty or 
forty __________ down, parts of Earth had __________ 20 millimeters, or almost an inch. The surface receivers 
went backwards about 2 to 4 millimeters for a week or more, then resumed their regular northeastern motion.
The quake was centered off the __________ of Washington on a small, moving mass of __________ called the 
Juan de Fuca plate. Here, or anywhere these "tectonic" plates __________, tremendous stresses build up. At these 
spots, called __________ zones, the plates can do one of two things: __________ above or __________ below 
the other mass. Occasionally these plates jerk in or out of place to relieve stresses as they flex into their new positions. 
An abrupt switch in position can lead to an __________.  This happened in Washington on February 28, 
__________, when the state was shaken by a magnitude__________earthquake centered on the town of 
Nisqually, north of Olympia, the state capital. This kind of earthquake is known as an "________________" quake 
and is the most __________ type of quake in the region. __________ have occurred in the last 50 years.
Geologists have a __________ ways of measuring what occurs on the ground to __________ them 
__________earthquakes and volcanoes. These range from __________ technology to __________ and 
__________.
In the last decade __________ technology has allowed scientists to make __________ measurements of earth 
motions and __________. Geologists place either a __________ or a complete receiver station on __________ 
in the area they wish to study. A receiver station constantly __________ information, so scientists receive more 
__________-to-__________ data than they get from making a __________trip to a marker and taking 
measurements after they arrive.
A good GPS tracking-system receiver can calculate its position to within a millimeter. It does this by receiving 
__________from__________ in __________ that continuously__________ their __________ and 
the__________. With these two pieces of data coming from three or more satellites, the __________ can 
__________ its position.

Another satellite technology that has been developed in the last decade is __________ synthetic __________ 
radar (InSAR).  This method tracks__________ in the land's __________ over time with __________pictures 
from satellites. Scientists use computers to __________ images of the same __________ of ground taken months 
or years apart. If the land has __________, the resulting picture will show a __________ pattern. The best thing 
about InSAR is that it gives a __________ picture of changes in the ground. Technologies like __________ only 
give information on a__________ number of __________, making scientists sometimes worry that they may be 
missing the big picture.

__________ was first used by a group of European scientists to track ground shifts after the 1992 Landers 
earthquake in eastern California. Since then scientists have been using this method to examine other regions. One 
region that is undergoing a large uprising is the Three __________ range in the mountains of Oregon. There, a five- 
kilometer stretch has risen __________ centimeters between 1996 and 2000. The only __________ that 
geoscientists have been able to come up with is that __________ lava has__________ up about seven kilometers 
underneath the range, forcing it up.
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7.   “GPS Tracks Earth’s Shrugs” to fill in the blanks.  (continued)

The real __________ they want to answer is whether this means an __________ or volcanic __________ is 
imminent. It's an important question for residents of the town of Sisters, which sits in a valley 30 kilometers (20 miles) 
from The__________, as it is now known. The last large eruption in the range was __________ years ago, while 
smaller flows occurred about 1,200 to 1,500 years ago. Since the detection of The Bulge with InSAR, local researchers 
have installed GPS systems to keep a closer eye on changes in that area.
Both techniques are being used on the Big Island of __________in Hawaii Volcano National Park, a hotbed of 
volcanic activity. In January 1997, GPS receivers recorded a brief but large volcanic flow near Kilauea Volcano, which 
had been undergoing slow activity since 1983. Using this technique, scientists determined that although only 
__________cubic meters of lava came out of small fissures on the surface, a much larger amount bubbled up 
underneath. This lava stretched the earth by 36 centimeters (15 inches) in less than a day, as recorded by the GPS 
instruments. The instruments actually recorded the stretching eight __________ before the eruption started, which 
suggests to the scientists that the __________ took eight hours to __________  upwards and out onto the surface 
after it started moving.
The fluid rubs against the side of the chamber, sparking an electric signal in the machine. __________ are primarily 
used to measure the __________  of __________  under the surface of volcanoes and have been useful in 
predicting eruptions at Mount St. Helens in Washington state.
The final method currently in use is __________  distance __________ . Electronic distance meters use 
__________ to measure __________ between __________ . Two stations shine a __________  between them. 
When the__________ , which travels as a __________ , changes its __________ , scientists can tell how much 
the __________  between the stations has __________ . Typically, they can measure changes of five 
__________ (0.2 inches) over distances of 10 __________  (6 miles). Scientists have also begun using two 
different-__________  lasers at the same time to get accuracies of one millimeter. __________ -distance meters 
must of course be within __________  of each other.
What scientists want to glean from these measurements is an __________  way of __________ earthquakes or 
volcanic__________ . Being able to make such predictions would allow scientists to install early __________  
systems that would __________  people in danger, reducing or eliminating the __________  and __________ 
that often accompany these __________ disasters.

8.  In the passage above, highlight the different types of technology used to track earth’s movements.  (10 points)

9.  Now, list each type and summarize how it works below. (30 points)
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10.    Prove They Move (100 points)
In this Exploration you will categorize pieces of evidence as supporting continental drift or plate tectonics to discover 
why these theories are accepted.

1.  What is the theory of continental drift? How does it differ from the theory of plate tectonics?

2.  What evidence did Alfred Wegener find?

3.  Name two pieces of evidence supporting the theory of plate tectonics.

How to Use This Exploration
1. Read the Introduction and click the Continue button.
3. Read the outcome explanations as they appear and take notes.
2. Roll the mouse over each piece of evidence to reveal the hint. Drag each to the correct category.
4. Read the popup text and click on the Next button. Watch the video clip, replay as necessary, and take notes.

Evidence for Continental Drift Evidence for Plate Tectonics

Physical Evidence Fossil Evidence
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11.    LAB - Drifting Evidence (100 points)

In this activity, you will demonstrate the following Inquiry Skills:  Design Investigations  Make or use models that 
simulate a real thing that cannot easily be studied or manipulated  Allow the testing of a hypothesis with results that 
can be extrapolated to the real thing  Communication in Science Report results using:  Peer presentation  Written 
report

Materials: 
Clay
Paper 
Construction paper 
Tape 
Glue 
Toothpicks 
Markers
Pencils
Other materials as appropriate

1. Work with a partner.  
2. Choose to show one type of evidence for the theory of plate tectonics: fossil evidence, geological evidence, or 

seafloor evidence. 
3. Create a physical model that represents how your type of evidence contributes to the theory of tectonic plates. For 

example, for fossil evidence you might create three different sets of the same types of fossils, split a piece of paper 
into three puzzle-like pieces, and distribute your fossils over each of the three pieces. 

4. Include a written explanation of your model and how it reflects actual evidence for the theory of tectonic plates. 
5. When you are finished, you will present your model to the class. 
6. The class will then combine the models to create a class model that represents all of the types of evidence for 

tectonic plate theory, and discuss the ways in which this model does and does not actually represent the Earth’s 
tectonic plates.

 
For how fossil evidence supports the theory of plate tectonics, students should watch the following video segments:

1 Discovering Plate Tectonics: The Mystery of the Brachiosaurus
2 How Fossils Help Us Learn About the History of the Earth

 
For how the spreading of the sea floor supports the theory, students should watch the following video segments:

1 The Ocean Floor: Clues About Continental Drift on Earth
2 The Sea Floor is Spreading

 
For how geological (or physical) evidence supports the theory, students should watch the following video segments:

1 Discovering Plate Tectonics: Changes in the Earth's Surface
2 Plate Tectonics

12.  Essential Question:  What scientific evidence supports the theory of plate tectonics? (30 points)
1)

2)

3) 
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13. Circle the word in ( ) that best completes each statement.  (10 points)

The coastlines of North America and Africa and South America and Africa have similar (contours, eyes) 
because they were once all (together, cousins) as a large super (continent, salad) called             
(Pangaea, Panda Express). Over time, forces within the (mantle, family) of the (Earth, aliens) have 
caused two lithospheric (plates, writers) to (spread apart, write a book). The break up of the super 
(continent, family) caused South and North America to split apart from Africa. The coast line of North 
America looks like a (puzzle, pie) piece that fits together with the northern part of Africa. The eastern 
coastline of South America matches like a (puzzle, game) piece with the west coast of Africa. Satellite and 
topographic maps have provided more evidence to this theory of continental (drift, river) and plate 
(tectonics, technology) because these types of maps and images give pinpoint details to the contours of 
the coastlines. The analysis of topographic maps will show similar elevations on the coasts of each 
continent.

14.  Describe how the contours of the coastlines of North America, South America and Africa have similar 
characteristics and provide evidence as to why they are similar. (20 points)

 
15.  Describe how satellite images and topographic maps provide physical evidence for the theory of plate tectonics.
      (20 points)
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