Educational
Lesson Plan Series

SB-EDLP-001-2007

Grade Level: 5-12
Time Required: 1-2 hrs
Disciplines:

Geography

Marine Science

Materials Needed:

* 6 photocopies of the map
(different colors)

¢ Color markers (if colored
paper is unavailable)

* Rubber cement/Glue stick
*Scissors

*Tape

Optional Materials:
* Foam core/Cardboard
¢ Cutting tool/Utility knife
(adult supervison advised)
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Top image: cutting along
contour lines; Bottom image:
tiered effect with optional
3-D activity.

GEeRrRY E. STuDDS

STELLWAGEN BANK

NATIONAL MARINE SANCTUARY

Stellwagen’s Soundings
Understanding Mapping Techniques
& Reading Contour Maps

Objectives:

* To be able to define a bay as an inlet of the sea/indentation of the shoreline, a bank as
an underwater plateau, and a basin as a deep, flat area and recognize them on a map.

*To be able to locate Massachusetts Bay, Cape Cod and Cape Cod Bay, Cape Ann,
Stellwagen Bank and Stellwagen Basin on a map.

*To be able to read and use contour maps.

*To be able to describe past and present seafloor mapping techniques, including sounding
lines and sonar systems. T
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Background:

The earliest methods
for mapping the sea-
floor involved using a
marked stick. As hu-
mans ventured into
deeper waters farther
from the coast, they
began to use other
methods to under-
stand the shape of
the land beneath
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the water. Weighted
lines (ropes or wires  the leadline [
with lead weights were

called leadlines) gave
mariners knowledge about the
depths at each sampling point.
Lt. Henry Stellwagen, a U.S.

U.S. Coast Survey map of
Stellwagens Bank (1855)

Naval officer on loan
to the Coast Survey
used a weighted line
to map a bank at the
mouth of Massachu-
setts Bay - a seafloor
feature now known as
Stellwagen Bank. By
connecting the “dots”
or data points, the
mapmakers were able
to draw contour maps

showing areas of simi-
Leadline soundings Single beam Multibeam system  |5¢ depth, providing

175 Edward Foster Road, Scituate, MA 02066

781-545-8026 * http://stellwagen.noaa.gov


Ski Dawg
Text Box
Page 11


a picture of the general seafloor
topography.

In the 20th century researchers
developed new techniques using
sound to make more numerous and
more precise measurements. Echo-
sounding sonar devices, also known
as fathometers, replaced the cumber-
some sounding lines. Sonar, which
stands for SOund NAvigation Ranging,
sends out a pulse of sound which
reflects off the seafloor. A listening
device on board the ship records the
amount of time it takes for the sound
to travel to the bottom and back.
Based on the known speed of sound
in seawater (1,460 meters/second),
the depth at any one point can be
calculated. As a ship travels along a
path, a sonograph or echogram of the
underlying depth can be drawn.

Sonar advanced from this single

Procedure:

1. Separate your colored copies; determine
which ones will be used for land, 25 m contour,
50m, 75m, 100m, and deeper areas.

2. Use your deep water page as the base map.

Take your 100m page and cut along the respec-
tive contour line. Make sure to save any small
pieces that reflect shallower areas within that

depth contour.

3. Paste/glue this part of the map (every-
thing shallower than 100m) onto the base
map and throw away the sections deeper

than 100m.

4. Repeat the process for the 75m contour.
Throw away the deeper areas and paste or
glue the 75m and shallower section on top

beam technology to systems that map
larger swaths of the seafloor. Multi-
beam acoustic systems incorporate
many sonar beams at one time to
cover a wide track. Scientists from the
U.S. Geological Survey used a multi-
beam system to “mow the lawn” in the
sanctuary several years ago, merging
all of the tracks to produce a detailed
digital map of the entire Stellwagen
Bank area. Based on how the sound
was reflected, or backscatter, the
researchers were able to color-code
the image for sediment type -- blue

for mud, green for
sand, red for gravel
and other hard
substrates. This
map is proving to
be invaluable to ge-
ologists, biologists,
fish ecologists, and

other researchers interested in specific
seafloor habitats.

For even more detailed studies,
towed torpedo-shaped housings with
side scan sonar technology send
sound pulses out to each side along
the vehicle’s track. Received sound
reflections and areas with no reflected
sound (shadows) result in images that
resemble aerial photographs, provid-
ing great detail, especially important in
shipwreck investigations.

USGS backscatter map of the
Stellwagen Bank sanctuary region

Side scan image of the
wreck of the Portland.
Credit: NURC-UConn/SBNMS

of the previously attached sheet.

5. Continue with the 50m and 25m contours
and the land. You now have a color-coded con-
tour map of Massachusetts Bay and Stellwagen
Bank.

Q. Do you see any similarities between Cape
Cod and Stellwagen Bank? What forces might
have been involved in shaping these features?

Q. Cape Ann has a rockier shoreline than Cape
Cod. How is this reflected in this map?

Optional 3-D Mapping Activity

Glue each of the pages onto the mounting material (card-
board, foamcore, etc.) and then proceed as you would with
the previous activity. When you are finished you should
have a “wedding cake” effect with the land on the top layer.

Optional Sounding Activity

Take the 3-D map and place it in a covered box (a large
shoebox works well). Cover the lid with the grid paper.
Using a “sounding” stick (a knitting needle or kabob stick
marked at “depths” similar to the map). Take readings at
various coordinates. Use a copy of the grid paper to record
depths. Draw contour lines connecting similar numbers.
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