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The Evolution of Mapping the Ocean 
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Presentation Notes
Start the slide show with a prompting question or two:

Why are accurate maps of the ocean floor important?  Accurate maps of the seafloor are necessary to aid ships in navigating the ocean and shoreline areas safely. This was true hundreds of years ago as it is today.  

Accurate maps also help scientists such as physical oceanographers who study things that occur on the ocean floor.  

Who is responsible for making and updating nautical charts?  The National Oceanic and Atmospheric Administration.  It was founded over 200 years ago to chart the coasts for the benefit of anyone who uses a boat or a ship and needs to know how deep the water is and what the land looks like underneath the water.  NOAA now does many other tasks besides updating charts.

Click F5 to begin the PowerPoint. Use the right and left arrow keys to move through the slides.







Lead line mapping 

Lead line mapping was the earliest 
form of seafloor mapping; this 
technique was used in ancient Egypt. 
 
A rope with a weight on the bottom  
was marked at different “fathoms” 
and dropped overboard until it hit the 
sea floor. 
 
Look at this picture.  
 

What are some weaknesses of lead 
line mapping? 
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Presentation Notes
Lead (as in the heavy metal) line mapping was the earliest form of seafloor mapping.  Students modeled this variety of seafloor mapping in an earlier lesson activity.  A fathom = 6 feet.

The hand lead-line consisted of a lead weight (weighing from 16 to 20 lbs.), a long rope marked with cloth and leather strips to indicate the various depths, and a hand-held reel upon which the rope was wound. It would have been used in rivers, harbors, bays and shallow coastal waters, where the water was not more than 120 feet in depth. For the most part, it was used as ships were leaving port, or approaching a land mass to make certain that the ship did not run aground.

The image shows that lead line mapping produced information about points on a straight line of sea floor.  There are no continuous points, meaning there are gaps between one point of information and the next point of information.  There are also gaps between each of the sounding (lead line measurement) lines that the lead line mapping creates. The weakness of lead line mapping is that only a little information is collected.  There could be an object or hazard that exists in one of the “dark” areas, either between the points or between the point lines.  Other weaknesses of lead line mapping include they can be used only in shallower depths and there is a lot of physical effort involved in throwing over a line, pulling it back in, and reading the measurements on a line.




Single beam sonar mapping 

Single beam sonar mapping sends 
sound waves straight below the ship. 
The sound waves hit the sea floor and 
bounce straight back up to the ship. 
 
Look at this picture.  
 

Why is single beam sonar mapping 
better than lead line mapping?  

 
What are some weaknesses of single 

beam sonar mapping? 
 
 

Presenter
Presentation Notes
As with measuring ocean depth with wires or lead line, single beam mapping begins with a ship. However, this ship is equipped with a device to send out sound waves from its hull. These waves travel through the water straight beneath the ship and bounce off underwater features, including mountains or shipwrecks, and return to the ship. These sound waves are picked up on receivers on the hull (underside) of the ship and analyzed. The ship moves in a straight line to plot depths. The ship then turns around and travels over a new area (much like you do when mowing a lawn) and the process of plotting depths is repeated.  Lines of depth information are created and placed on a map.

As you can see in this image, the improvement is that there is a continuous line of information where the single beam sonar scans the ground.  No more “points” of information, there is a continuous line.  Also, single beam sonar allows much greater depths to be mapped. 

The weakness in single beam mapping is that there is a big gap between the lines of information. What happens if the ship navigators don’t know what is between those lines of information?  





Multibeam sonar mapping 

Multibeam sonar mapping sends 
sound waves in a sweep across the 
ocean floor. The sound waves hit the 
bottom and return to the ship. 
 
Look at this picture.  
 

Why is multibeam sonar mapping 
better than single beam sonar 

mapping?  
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Presentation Notes
This method is preferred because it measures an entire area rather than a single line on the seafloor. 

Multibeam measures the depth of the sea floor. It measures the length of time it takes for the sound to travel from the boat to the sea floor and back as an echo. The deeper the bottom, the wider the sonar stretches sideways and the wider swath of information comes back to the boat.




Watch how multibeam 
mapping works 

Presenter
Presentation Notes
For this and other animations, visit: http://www.nauticalcharts.noaa.gov/staff/education_animations.htm or http://oceanservice.noaa.gov/education/seafloor-mapping/movies.html

 






What does a sonar echo look like?  

Presenter
Presentation Notes
Scientists use computer-mapping software to turn sonar echoes or soundings into rainbow-colored maps and 3-D models. Color on the map represents depth at that point.

Take a look at some of the things found underwater.  Multibeam mapping creates almost a 3D image of the item on the sea floor. 



Water near the  
Hawaiian Islands 

Loihi 

Big Island 

Presenter
Presentation Notes
Data from multibeam mapping can be used to create very impressive maps, like the one shown above. The data can be used to create three-dimensional images, such as this one in which you can see the land above water (gray) and the land below water (red, orange, and yellow).

Source of image: http://www.soest.hawaii.edu/HMRG/Multibeam/index.php



Loihi Seamount - upclose 

Presenter
Presentation Notes
This is a map of the Loihi seamount generated by multibeam mapping. Although it is entirely underwater at this point, it is growing all the time from lava oozing upward from the earth’s crust. It will eventually become an island.

Now students will work with one of the multibeam maps that they have seen.

Source of image: http://www.oceanexplorer.noaa.gov/explorations/02hawaii/background/plan/plan.html


	Multibeam Mapping
	Lead line mapping
	Single beam sonar mapping
	Multibeam sonar mapping
	Watch how multibeam mapping works
	What does a sonar echo look like? 
	Water near the �Hawaiian Islands
	Loihi Seamount - upclose

