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The Plate Game with Web GIS 
 

Welcome to the Plate Game. In this learning activity, you will travel across the ocean in a 
simulated environment to gather authentic tectonics data by making ship tracks and assessing that data 
to identify ridges and transforms. To gather such data, ships must travel across the ocean carrying 
several instruments to measure heat flow, bathymetry, and magnetic anomalies. In reality, scientists are 
limited by the costs of gathering data and only have the ability to gather data at certain depths and in 
certain locations. In this learning activity, you will use Web GIS to mark modern plate boundaries by 
identifying ridges and transforms, drawing ages of the ocean floor, and reconstructing the ancient ocean 
floor. Specifically, you will: 

1. Mark modern plate boundaries through the identification of ridges and transforms. 
2. Draw lines to delineate the age of the ocean floor. 
3. Reconstruct the ancient ocean floor at 40, 60, and 80 million years ago, and explain your 

reasoning with supplementary screenshots. Text and image explanations should not exceed two 
pages. 

 

  Step 1: Log In. 
 
 
1. Open your Web browser. Go to https://gisweb.cc.lehigh.edu/ees223/ 

 
2. Click on your e-mail username. 
 
3. Enter your Lehigh e-mail and password. 
 

a. Only enter the numbers and letters before the @ 
b. For example, username: abc215 
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  Step 2: Observe Topography 
 

Your Web browser will open to a shaded relief map of a simulated portion of the world. Already, 
this map contains geological clues of what happened in the past. The Web GIS map includes 
volcanoes, old and young mountains, and coastline shapes across the ocean that seem to fit 
together.  

 
 
 
 

1. To turn the shaded relief map off and 
view the geologic base layers on the 
Web GIS, first click on Layers to the 
left of the screen. 

2. Check the Basemap layer box to 
add the base map layers to the Web 
GIS. Uncheck the Shaded Relief 
box to turn the shaded relief off in 
order to view the base layers.  

3. Click the Legend tab to interpret the 
different geologic features. 

4. Use the scroll wheel on the mouse to 
zoom in and out to see details of the 
topography.  
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  Step 3: Access Marine Data 
 
 
1. You will create ship tracks to access 

marine data. To create a ship track, first 
click on the Explore Ocean Basin tab. 
Next, click Add Ship Track. 

2. Decide where you would like to draw a 
ship track. Click anywhere in the ocean 
to start drawing.  

3. Move your cursor to where you would 
like the ship track to end, then double 
click to complete the track.  

4. A dialogue box called Ship Track 
Profiles is displayed on the screen.  

a. You can display both the ship 
track line and the Profile Box by 
clicking and dragging the Profile 
Box to move it to a different 
location on the Web GIS. 

 
Ship tracks tell the ship where to go to 
collect data. The Profile Box contains the 
data pertaining to the ship track that you 
just drew. Keep in mind where you are 
leading your ship and how many tracks 
you need to use to gather data. 
 
Ship track locations should be a 
thoughtful choice. Inspect coasts to 
predict which way the oceans opened. 
Notice how different ship tracks look 
away from ridges, when drawn 
perpendicular to the ridge. 
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5. To access a drill core sample, click on a 

graph displayed in the Ship Track 
Profile. A corresponding drill core 
sample, obtained at that specific location 
is displayed in the Ship Track Profile. 

6. Clicking on a profile graph also leaves a 
corresponding colored dot on the map. 
a. A blue dot is displayed for 

bathymetry, a red dot is displayed for 
heat flow, and a black dot is 
displayed for magnetic anomalies. 
Click the graphs to place these 
dots in points of interest.  

b. Clear all the tracks and dots by 
clicking “Clear Ship Tracks”. 

c. Important: Any ship tracks you 
create will not stay on the Web 
GIS after this work session. They 
cannot be accessed later. 

 

5.  

6a.   

6b.  
 
7. No drilling is permitted in a coastal 

marine sanctuary. If you attempted to drill 
in a marine sanctuary, the message on 
the right will be displayed.  

 
 

 
Helpful Hints: 

• Diagonal ship tracks may be misleading or hard to follow.  
• Very long ship tracks are good indicators of general trends, but they make it difficult to discover 

specific details in the track.  
• When hunting for ridges, try using shorter horizontal tracks.  
• To find transforms, try using longer vertical tracks. Transforms are perpendicular to ridges 
• Remember that younger ocean floor is hotter and more buoyant than older ocean floor that has 

sunk and cooled.  
• Sediment thickness, age of ocean, and bathymetry all co-vary; think about what patterns you 

might expect to see. 
• You are encouraged to make hypotheses and then confirm or modify them through data 

collection and analysis. 
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Earthquakes  

Confirm marine data from ship tracks with focal mechanisms. An earthquake focal mechanism reveals 
both how a plate is moving and the kind of margin it is located at. On the map, each black point is a 
shallow earthquake, and each gray point with crosshairs is a deep earthquake. 
 
 
8. Return to the Explore Ocean Basin tab 

and click Query Earthquakes. 
 

 

 
 
9. Click on an earthquake point to access 

its focal mechanism. 
 

 

 
 
10. Click Query Earthquakes each time you would like to access another focal mechanism. 
 
 

 
Sediment Cores 

Sediment core samples can be taken at points along any of the bathymetry, heat flow, or magnetic 
anomaly graphs. Sediment cores reveal the age of the basement rock and the type of environment that 
has occurred at that location. Continental sediment shows exposure to continental crust. Sediment 
accumulation rates are a function of proximity to land and ocean age. Older ocean will be more covered 
in sediment than younger ocean. 
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11. Click in a chart to bring up the sediment 

core sample.  
a. The core sample will appear in the 

Ship Track Profile to the right of 
the initial three charts. 

b. Click a second time in a chart to 
display a second core sample. You 
must scroll down in the Core 
Samples box to access the second 
core. 

c.  Add two more core samples and 
scroll down in the Core Samples 
box to view them. 

 
 

 
 
 

 
 

 

  Deliverable 1: Modern Plate Boundaries, due at the end of lab session on 4/6/15 
 
You will use the Web GIS to gather authentic tectonics data by making ship tracks and assessing that 
data to identify ridges and transforms to mark modern plate boundaries. You will connect your identified 
ridges and transforms to mark your plate boundaries. It is recommended that you start working in a 
specific map section, instead of taking on the entire map at once. Be sure to utilize all of your data sets. 
 
12. In the Editor tab, click the green Start 

Editing button.  
13. Scroll down in the tab to get to the 

section marked Plate Boundary. 
14. Click to select the boundary that you 

would like to draw. 
a. Choose from Ridge, Transform, 

or Subduction. 
15. Click on the map to begin drawing. 
16. Double click to complete the line. 
 

 
 

12.   

13.  
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17. Continue marking the map in the section 

of ocean between the two continents. 
You should draw at least 4 transforms 
and 5 ridges on the Web GIS. 

18. After you have completed marking the 
modern plate boundaries, click on the 
Print tab to print the map to a PDF file 
format and submit the file to your 
instructor.  

19. Label your file “lastname_boundary.pdf”. 
Use your own lastname. 

20. You may also submit a screenshot. 
a. On Windows, click the print screen 

button to copy the screen to your 
clipboard, or use the snipping tool 
to highlight and select only the 
map.  

b. On Mac, use Command-Shift-4 to 
highlight the map and take a 
screenshot.  
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  Deliverable 2: Age of the Ocean Floor, due Friday 4/17 by 12 pm 
 
Use the ridges and transforms as guidelines to draw in lines to delineate the age of the ocean floor. Age 
values are located on the sediment core samples, and correlated to patterns in the magnetic anomaly 
charts. Use points of symmetry in the data sets to find distinctions in the age of the ocean floor. Compare 
parallel ship tracks to determine the vertical length of the age lines you will draw. Again, it is 
recommended to complete this deliverable using segments of the ocean floor, as opposed to using the 
entire map at once. Only mark the section of ocean between the two continents, disregarding the gulf in 
the lower right-hand corner. See Step 30 below for clarification.  
 
21. In the Layers tab, check the Age of 

Ocean Floor box to turn on the age 
layer. There are no age indicators 
currently displayed. You will be drawing 
them into the Web GIS.  

22. In the Editor tab, click the green Start 
Editing button.  

23. Scroll down in the tab to the section 
marked Age of Ocean Floor. 

24. Click to select the age that you would like 
to draw. 

25. Click on the map to begin drawing. 
26. Double click to finish drawing the line at 

the desired length.  
 

 
 

20.   

22.  
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27. Edit a line by first selecting it. 
28. In the small box that appears, click delete 

to delete an unwanted line. 
29. To change the age the line shows, select 

the new age from the drop-down menu. 
 

 
 
 

 
 
 
 

30. You do not have to mark the ages of the 
gulf; see figure on right. 

31. After you have completed marking the 
age of the rest of the ocean, click on the 
Print tab to print the map to a PDF file 
format and submit the file to your 
instructor.  

32. Label your file “lastname_floor.pdf”. Use 
your own lastname. 

33. You may also submit a screenshot. 
a. On Windows, click the print screen 

button to copy the screen to your 
clipboard, or use the snipping tool 
to highlight and select only the 
map.  

b. On Mac, use Command-Shift-4 to 
highlight the map and take a 
screenshot.  
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  Deliverable 3: Reconstructing Paleogeography, due Friday 4/17 before 12 pm. 
 
Use your completed Plate Boundary and Age of Ocean layers to reconstruct the ancient geography of 
the landmasses. You will determine where the continents were located during 40 ma, 60 ma, and 80 ma, 
and will then move the continents to those positions. You will submit three maps. The first map will 
contain the location of the continents at 40 ma, the second at 60 ma, and the third at 80 ma.   
 
34. In the Layers tab, check the Age of 

Ocean Floor box, check the Plate 
Boundary box, and check the 
Continents box to turn on all of these 
layers. The continents are in their 
modern position.  

35. Go the Editor tab, click the green Start 
Editing button.  

 

 
 

 
 

36. Click a continent to highlight it in blue. 
 
37. Click and drag a continent to move it 

around the map. Adjust the continents 
according to the age lines that you drew. 

 
38. To adjust the orientation of a continent, 

click and hold the outermost white 
square at the top and then tilt the 
continent clockwise or counterclockwise 
with your mouse. Let go to keep this 
orientation.  

 
The other white boxes will adjust the size of 
the continents, something that we do not 
need to do.  
 
39. After the continents are where you would 

like them, click on the Print tab to print 
the map to a PDF file format and submit 
the file to your instructor.  

40. Label your file “lastname_40ma.pdf”. Use 
your own lastname. 
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41. Repeat this process for the 60 Ma and 

80 Ma maps. 
42. Compose a document explaining your 

reasoning in reconstructing the ancient 
maps. Be sure to include helpful 
screenshots to support your continent 
placements. The text and figures should 
not exceed two pages. 
 

43. Label your files “lastname_60ma.pdf” 
and “lastname_80ma.pdf”.  Use your own 
lastname. 

44. You may also submit a screenshot. 
a. On Windows, click the print screen 

button to copy the screen to your 
clipboard, or use the snipping tool 
to highlight and select only the 
map.  

b. On Mac, use Command-Shift-4 to 
highlight the map and take a 
screenshot.  

 

 
 
 


