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Lab # _____ - Ocean Bottom Topography
Background Information:


Ocean depth varies markedly from one location to another.  Over large areas water depth is less than 200m (650 ft); in other areas the water depth is as great as 11,000 m (36,000 ft).  The average ocean depth is 3796 m (12,454 or 2.4 miles).  This investigation examines the ocean bottom in vertical cross-sectional profile, including the continental margin and ocean basin.


In places the ocean bottom is almost flat and featureless whereas in other places the ocean bottom consists of lofty ridges and volcanoes.  Three distinct ocean-bottom zones are evident.  The zone closest to the shore features a very gentle slope extending seaward to thee depth of about 200 m (655 ft).  From there to a depth of about 3000 m (9800 ft), the water depth increases much more rapidly with distance.  Then a relatively narrow zone is transitional from the steep slope of the previous zone to the more-or-less flat ocean basin (similar to terrestrial talus slopes or alluvial fans which are transitional from mountains to flatlands).  The initial, gently sloping zone is the continental shelf; the second, steeply sloping zone is the continental slope; and the third transition region is the continental rise.  


The continental shelf, slope and rise together comprise the continental margin as shown to the right in figure 1.  This term is appropriate because the bedrock of the continental margin is the same as the continental plates.  From a geological perspective, the continents do not end at the shore, but at the continental rise.  At its outer edge, the continental margin merges with the deep-sea floor or gives way to an oceanic trench.  An oceanic trench marks the convergent tectonic plate boundary where subduction of the oceanic plate is occurring.  Where there are trenches, the continental margin is abbreviated as shown to the left in figure 1. 

Objectives:

· Describe the features at the bottom of oceans

· Construct a profile of the ocean bottom in the land-sea transition zone

· Distinguish between tectonically active and passive continental margins

Materials: Internet access, MS Excel, globe and ESRT

Time: 1-2 Periods
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Figure 1! Cross-sectional profile of the ocean bottom. (Note: The vertical scale is greatly |
exaggerated.)




Procedure:
PART A – INTERPRETING AN OCEAN BOTTOM PROFILE 

1. On figure 1 draw a boat at sea.

2. In the figure 1, what is the unit for depth?

3. In the figure 1, what is the unit for distance?

4. Each small increment on the x-axis is _______ km and each small increment on the y-axis is _________ km

5. What is the depth of the oceanic trench?

6. The oceanic trench would be called a _______________if it were not underwater.

7. The oceanic ridge would be called a ________________ if it were not underwater.

8. Is the left side of figure 1 considered an active or passive continental margin?

9. Is the right side of figure 1 considered an active or passive continental margin?

10. Lets compare figure 1 to the west and east coasts of the United States.  Open the ESRT to the map “Tectonic Plates”. 

11. The left side of figure 1 corresponds to which coast of the United States?

12. The right side of figure 1 corresponds to which coast of the United States?

13. Is the west coast an active or passive continental margin?

14. Is the west coast an active or passive continental margin?

PART B – CONSTRUCTING AN OCEAN BOTTOM PROFILE

15.  Find the following coordinates on the globe: 25(S, 70-73(W.  Use a marker to draw a line along these coordinates on the globe.

16.  Find this coordinate on the Tectonic Plates map in the ESRT.  

a. Does your line cross a plate boundary? If so what type of plate boundary has the line crossed?

b. What two types of crust are found here?

17. The eastern side of the plate boundary is located over (land, ocean) near the (east, west) coast of South America.

18.  You will use MS Excel to construct a profile of the ocean bottom along the line on your globe.

19.  Look at the data table.  A depth is given for every tenth of a longitude degree between 70 and 73( W.  

20.  Open a new file in MS Excel.  Name the file “Ocean Bottom Topography”

21.  In Box A1 write, “Degrees West Longitude” and in Box B1 write “Elevation (m)” .

22.  Enter in the values below the headings.

23.  Highlight the data.  Click on the bar graph in the tool bar.  Choose XY Scatter.  Under the chart subtype choose the graph at the bottom left (Scatter with data points connected by lines).  Click next.  Click next.  Click on titles.  Write a title (Always y vs. x, leave out the units).  Fill in the labels for the x and y-axis, do include units in parenthesis.  Click on gridlines, check boxes for major gridlines on each axis.  Click on legend, click the box so that there is no check mark in the box, you don’t need a legend. Click next and finish.  

24.  Double click on the gray color, change to a white background.  Click OK. 

25.  If the x- axis begins with 69.5 or some number other than 70.0, then double click on the x-axis, click on scale, in the minimum box write “70.0”, click OK

26.  Double click on the x-axis, choose tick marks label low. Click OK.  Now you will see the x-axis values along the bottom of the graph.  

27.  Double click on the x-axis again.  Now click on scale, at the bottom check off values in reverse order.  Click OK.  Remember that west latitude increases to the left on a graph.    

28.  Click on the horizontal line that represents 0 meters depth; under weight choose a thick line.  Click OK.  This line represents sea level.

29.  Click on the graph.  Print the graph in Landscape view.   

30.  Staple the graph to the back of the lab.

PART C – INTERNET RESOURCES

31.  Go to http://www.ametsoc.org/amsedu/DS-Ocean/home.html.  Scroll down to “Geological”.  Click on “Bathymetry”.  Click on the portion of South America where the profile you constructed is located.  Now click again on the map for an even larger view.  Don’t fall in the trench!  

32.  Open the ESRT to the Plate Tectonics Map.  What is the name of the trench in your profile?

33.  Label the trench’s name on the printed out profile.  

Data:
	Degrees West Longitude
	Elevation (m)

	70.0
	1945

	70.2
	2327

	70.4
	1193

	70.6
	-800

	70.8
	-1661

	71.0
	-3463

	71.2
	-4888

	71.4
	-7132

	71.6
	-5430

	71.8
	-4526

	72.0
	-3985

	72.2
	-4117

	72.4
	-4105

	72.6
	-4293

	72.8
	-3582

	73.0
	-4022


Analysis of Data: Base the following answers on your profile (Answer in complete sentences)

34. The coast is located at ________(W.

35. The greatest depth in the vertical profile is located at approximately _________(W.

36. The difference in longitude between the coast and the deepest water location is ______(
37. According to the graph, the depth of the deep-sea bottom in the open ocean west of the trench is approximately (3000, 4000, 6000) meters below sea level.  

38. The deepest part of the trench is approximately (1500, 2000, 3000) meters below the bottom of the open ocean west of the trench.

39. Compare this vertical cross-section to figure 1.  The profile you drew more closely resembles the (left, right) of figure 1.  

40. This profile is characteristic of a tectonically (passive, active) coastal region.

Conclusion: (Answer in complete sentences)

41.  What are two features found in ocean basins?

42. How can a tectonically active continental margin be distinguished from a tectonically passive continental margin?

This laboratory investigation was modified from

DataStreme Ocean Benchmark Investigation 2B 

Ocean Bottom Topography
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