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Focus Questions 
¶ How do plate movements cause 

earthquakes?   

¶ Where are the plate boundaries of the 

world? 

 

Objectives  
Students will: 
¶ examine geographic patterns of shallow 

focus earthquakes by examining their 

epicenter distribution. 

¶ identify associations between earthquakes 

and seafloor features. 

¶ make inferences as to what the earthquake 

distribution means. 

 

Key Words  
¶ epicenter 

¶ focus  

¶ tectonic plate 

 

Materials 
For each pair of students: 

¶ photocopy of the “STUDENT PAGE” 

¶ overhead transparency of Figure 1. 

¶ black and white Physiographic map of the 

Ocean Floor, Figure 2 (Note that it is best 

to print the number of copies needed, 

rather than photocopy them.) 

¶ photocopy of the map of Earth’s tectonic 

plates (Figure 3) 

¶ 4-6 different color marker pens or 

highlighter 

¶ tape 

¶ color pencils – 8 to 12 colors 

 
Additional materials: 

¶ overhead transparency of Figure 3, seafloor 

map with the tectonic plate boundaries 

indicated 

 

Time Frame 
One 50-minute class period 

 

Suggested Learning Environment 
Students will work in collaborative learning 

groups of two. 

 

Relevant pages in Of Sand and Sea 
Chapter I, The Ocean Planet, pp. 7-16. 

 

Teacher Preparation 

The teacher may wish to prepare the activity in 

advance, by taping the overhead transparencies 

to copies of Figure 1.   
 

Students should not receive their copy of 

Figure 3 until the final step of the activity. 
 

Students will conduct the activity by following 

the steps listed in the STUDENT PAGES.  The 

procedure follows, and notes for the teacher 

are bulleted (diamond-shaped bullet), in blue 
italics.   
 

Assessment questions are included for students 

to answer in a science notebook or on separate 

pages to hand in.  Guidelines for evaluating 

student answers are included. 
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Teacher Background Information 
 

The teacher should review basic information about 

earthquakes:  

¶ An earthquake is the sudden release of a 

tremendous amount of energy from within the 

earth’s interior.  This release of energy is often 

from a location where tremendous friction has 

prevented rocks under stress from fracturing 

or moving.  When the stresses exceed the force 

of friction, the built-up energy is suddenly 

released.   

¶ Earthquake energy travels through the earth in 

the form of seismic waves. 

¶ The point of origin of an earthquake (i.e., where 

the energy is released) is called the earthquake 

focus.  The plural of “focus” is “foci.” 

¶ Earthquake foci occur at depths ranging from 

the earth’s surface to approximately 700 km 

below the surface.  Scientists group the foci 

into three broad groupings, based on the depth 

of the earthquake.  These groups and their 

approximate depth ranges are: 

o shallow focus (0-50 km),  

o intermediate focus (50-300 km)  

o deep focus (300-700 km) 

¶ The point plotted on a map directly above the 

earthquake focus is called the earthquake’s 

epicenter.  Therefore, on a map, different 

symbols will indicate the epicenter locations of 

shallow, intermediate, and deep focus 

earthquakes. 

¶ Figure 1 shows the distribution of the 

epicenters of shallow focus earthquakes. 
 

 

 

Procedure 
 

Students should follow the steps below, found on 
the STUDENT PAGES, while taking notes in their 
science notebook. Information for the teacher is 
provided in blue italics. 
 

1. As a class, review and discuss information about 

earthquakes.  In particular, discuss the 

difference between an earthquake focus and 

epicenter.  Also, discuss shallow focus verses 

deep focus earthquakes. 

× The teacher will need to be sure students 
understand these terms prior to conducting the 
activity. 
 

2. Tape the overhead transparency of shallow 

focus earthquake epicenters to the 

Physiographic Map of the Ocean Floor.  Use the 

longitude marks to align the transparency 

properly. 

 

3. Examine the Pacific Ocean.  Compare the 

epicenter concentrations with seafloor 

features.  When you observe a strong 

association between earthquakes and a certain 

type of seafloor feature, highlight that type of 

feature on the map with a color marker.  Every 

time that particular association occurs, use the 

same color to mark the feature.   

× Students may select their own color scheme, as 
each student will create a key or legend (see 
step 6). 

 

4. Next, identify other types of seafloor features 

that have a high concentration of earthquakes, 

mark them each in a distinctive color.   
 

a. What types of seafloor features are 

associated with a lot of shallow earthquake 

activity? 

× Trenches have the highest number of 
shallow focus earthquake epicenters.  Mid-
ocean ridges and fracture zones also have 
many, however, there is a higher 
concentration (or higher density) at 
trenches. 

 

5. Continue marking the map in other regions.  

Identify continental features with earthquakes 

and assign a color to them as well.  Remember 

that you should be marking on the map only 

those seafloor or continental features that are 

directly under the earthquake epicenters.  
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a. What types of continental features are 

associated with earthquakes? 

× Students may know the location of the San 
Andreas Fault.  there are also scattered 
earthquake epicenters along some mountain 
chains.  Mostly, though, the earthquakes are 
associate with the seafloor features. 

 

6. Make a key, or legend, to indicate the type of 

seafloor or continental feature represented by 

each color.   

× The teacher may wish the student to place the 
legend in a specific location and use a specific 
format for the legend. 

 

7. When you are done, remove the earthquake 

epicenter transparency.  Then, find the eastern 

end of the Aleutian Islands of Alaska.  Using a 

pencil, begin drawing a line that connects the 

different colored lines on your map.  Head west 

first and see how far you can travel (in any 

direction) before you run out of colored lines.  

Do the same operation wherever you see 

connected chains of colored lines. 

× This step is similar to part of the “Introduction 
to the Seafloor” activity.  It reinforces the idea 
that the seafloor features are connected. 
 

8. Compare your map to a map of the earth’s 

tectonic plates.  Your teacher will supply you 

with a map.  Label and color the major plates on 

your map.   

 

Summarize your observations and discoveries 
by answering the questions that follow. 

 

Questions (Assessment) 
 

Use your observations of the earthquake epicenter distributions and seafloor features to answer the 

following questions.  Your teacher will provide information of how to format your answers. 

 

Use the students’ completed maps to assess their understanding of the relationship between plates and the 
locations of earthquakes.   
¶ Were the earthquakes and seafloor features marked correctly?   
¶ Did the student’s transparency match a map of the earth’s lithospheric plates?   
¶ Did the students create a correct key for their drawing? 
 
Also, examine the student responses to questions 1-5.  Key points to look for are shown in blue italics: 

 

1) What are the associations among earthquakes, mid-ocean ridges, trenches, and fracture zones? 

× Shallow focus earthquakes occur along mid-ocean ridges, trenches and fracture zones.   
 

2) As compared to mid-ocean ridges, how do shallow focus earthquake occurrences differ at trenches?  

× They are most dense (i.e., have highest concentrations) at trench locations. 
 

3) How do you think scientists decided the locations of plate boundaries?  

× The string of shallow focus earthquakes, which coincides with the locations of numerous seafloor 
features lead scientists to believe the earth is fractured into pieces (called tectonic plates). 

 
4) What do earthquakes indicate is occurring at plate boundaries? 
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× Earthquakes are an enormous release of energy, which indicates that movement has occurred in the 
earth.  Shallow focus earthquakes indicate the occurrence of fracturing in the upper portion of the 
lithosphere (the crust).  

 

5) Why do you think there are so few earthquakes within a plate? 

× As one plate moves in a different direction relative to another, there is a great deal of friction along 
the plate edges.  More earthquakes occur at plate boundaries as a result of this friction. 

 
 
 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Dr. Leslie Sautter, Project Oceanica, Dept. of Geology and Environmental Geosciences, College of Charleston, SC. 
website: http://oceanica.cofc.edu     email: oceanica@cofc.edu    phone: 843-953-5586 

Funding for the COASTeam Program was provided by the South Carolina Sea Grant Consortium. http://oceanica.cofc.edu/coasteam/ 

http://oceanica.cofc.edu/
mailto:oceanica@cofc.edu
http://oceanica.cofc.edu/coasteam/
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Figure 1 ð Distribution of shallow focus earthquake epicenters.  

(printed with permission from TASA Graphic Arts, Inc. for use by educators and students) 
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Figure 2 ð Physiographic map of the seafloor. 

(printed with permission from TASA Graphic Arts, Inc. for use by educators and students) 
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Figure 3 ð Tectonic Plates of the World 

 
 

 
 

Figure 3.  The major lithospheric plates of the earth.   

The earth is broken into many plates.  The boundaries of these plates are well-defined 

and can be identified by examining the locations of shallow focus earthquakes.  Many 

seafloor features are formed at these plate boundaries, such as trenches and mid-ocean 

ridges.  There are at least 14 major plates on the earth, as well as many smaller plates 

(micro-plates). 

Plates are numbered: (1) North American Plate; (2) Philippine Plate; (3) Pacific Plate;  

(4) Cocos Plate; (5) Nazca Plate; (6) Caribbean Plate; (7) South American Plate;  

(8) African Plate; (9) Arabian Plate; (10) Eurasian Plate; (11) Antarctic Plate;  

(12) India-Australian Plate; (13) Scotia Plate; (14) Juan de Fuca Plate. 

(Figure revised from Of Sand and Sea, by P. Keener-Chavis and L. Sautter, p. 9) 
 
 
 
 
 
 
 
 
 

 


