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2 The Ocean Floor
Exploring the Oceans 

Name Class Date

CHAPTER 13

After you read this section, you should be able to answer 
these questions:

• What are the features of the ocean floor?

• How do the features of the ocean floor form? 

How Do Scientists Study the Ocean Floor?
The ocean floor can be as far as 11,000 m below the sur-

face of the ocean. People cannot survive at such great depths 
without a lot of special equipment. Scientists sometimes use 
such equipment to travel to the ocean floor. However, scien-
tists can also study the ocean floor from the surface of the 
ocean. They can even study the ocean floor from outer space!

STUDYING THE OCEAN FLOOR WITH SHIPS
People cannot survive the high pressures on the ocean 

floor. Therefore, in order to explore the deep zone, scien-
tists had to build an underwater vessel that can survive 
under high pressures. One such vessel is called Deep

Flight. Future ships may be able to carry scientists to 
11,000 m below the ocean’s surface. 

Scientists can also use Remotely Operated Vehicles, or 
ROVs, to explore the ocean floor directly. These ROVs carry 
special equipment deep below the ocean surface. Scientists 
control ROVs using radio signals from the surface. Because 
ROVs do not carry people, they can explore parts of the 
ocean floor that are too dangerous for people to travel to.

The Deep Flight is a vessel that can carry scientists deep beneath the 
ocean surface.

BEFORE YOU READ National Science 
Education Standards
ES 1b

STUDY TIP
Compare As you read, make 
a chart showing the similari-
ties and differences between 
the different ways that scien-
tists study the ocean fl oor.

READING CHECK

1. Explain Why did scientists 
have to build a special ship 
to explore the deep zone?

Critical Thinking
2. Infer Deep Flight and other 
deep-ocean vessels have very
thick windows and walls. Why 
do you think this is?
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The Ocean Floor continued

STUDYING THE OCEAN FLOOR WITH SONAR
Sonar stands for sound navigation and ranging.

Sonar instruments on a ship send pulses of sound down 
into the ocean. The sound bounces off the ocean floor 
and returns to the ship. The deeper the water, the longer 
it takes for the sound to return to the ship. 

Scientists use sonar to determine how deep the ocean 
floor is. They know that sound travels about 1,500 m/s in 
ocean water. They measure how long it takes for the sound 
to return to the ship. Then, they use this information to figure 
out how deep the ocean floor is.

STUDYING THE OCEAN FLOOR USING SATELLITES
Geosat was once a top-secret military satellite. Today, 

scientists use Geosat to study the ocean floor indirectly. 
Underwater features, such as mountains and trenches, 
affect the height of the ocean surface. Scientists can use 
Geosat to measure the height of the water on the ocean 
surface. They can use these measurements to make 
detailed maps of the ocean floor. 

What Are the Features of the Ocean Floor? 
Because most of the ocean floor is covered by kilo-

meters of water, it has not been thoroughly explored. 
However, scientists do know that many of the features of 
the ocean floor are caused by plate tectonics.

Scientists divide the ocean floor into two major 
regions: the continental margin and the deep-ocean basin. 
The continental margin is the edge of a continent that is 
covered by ocean water. The deep-ocean basin begins at 
the edge of the continental margin and extends under the 
deepest parts of the ocean. 

READING CHECK

3. Identify What is sonar?

Math Focus
4. Calculate The ship sends 
out a sonar signal. It picks 
up the return signal 4 s later. 
About how deep is the ocean 
fl oor? Show your work.

READING CHECK

5. Identify What are the two 
major regions of the ocean 
fl oor?
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CONTINENTAL SHELF, SLOPE, AND RISE
There are three main parts of the continental margin: 

the continental shelf, the continental slope, and the conti-
nental rise. The continental shelf is the part of the mar-
gin that begins at the shoreline and slopes gently toward 
the open ocean. It continues until the ocean floor begins 
to slope more steeply. The depth of the continental shelf 
can reach 200 m. 

The continental slope is the steepest part of the con-
tinental margin. It begins at the edge of the continental 
shelf and continues down to the flattest part of the ocean 
floor. The depth of the continental slope ranges from 
about 200 m to about 4,000 m.

The continental rise is the base of the continental 
slope. It is made of large piles of sediment. The continen-
tal rise covers the boundary between the continental mar-
gin and the deep-ocean basin. 

The Continental Margin

The deep-ocean basin includes the abyssal plain, mid-
ocean ridges, rift valleys, seamounts, and ocean trenches. 
The abyssal plain is the flat, almost level part of the 
ocean basin. The abyssal plain is covered by layers of 
sediment. Some of the sediment comes from land. Some 
of it is made of the remains of dead sea creatures. These 
remains settle to the ocean floor when the creatures die.

READING CHECK

6. Identify What are the 
three parts of the continental 
margin?

TAKE A LOOK 
7. Arrange Write the names 
of the three parts of the 
continental margin in order 
from shallowest to deepest.
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PLATE TECTONICS AND OCEAN FLOOR FEATURES
Remember that tectonic plates move over Earth’s sur-

face. Where the plates touch, they can slide past each 
other, collide with each other, or move away from each 
other. The movement of tectonic plates creates features, 
such as mountains, on land. Tectonic movements can 
also form features on the ocean floor. These features 
include seamounts, mid-ocean ridges, rift valleys, and 
ocean trenches.

The Deep-Ocean Basin

SEAMOUNTS
A volcanic mountain on the ocean floor is called a 

seamount. Some seamounts form when magma pushes 
its way between tectonic plates and erupts to form a 
mountain. Other seamounts form far away from the 
edges of tectonic plates. These areas are called hot spots.
At these locations, magma rises from within Earth and 
breaks through a tectonic plate. 

As lava continues to erupt at a seamount, the moun-
tain gets taller. If it gets tall enough to rise above the 
ocean’s surface, it is called a volcanic island. The islands 
of the state of Hawaii are volcanic islands.

STANDARDS CHECK
ES 1b Lithospheric plates on 
the scales of continents and 
oceans constantly move at 
rates of centimeters per year in 
response to movements in the 
mantle. Major geological events, 
such as earthquakes, volcanic 
eruptions, and mountain building 
result from these plate motions.

Word Help: response
an action brought on by 
another action; a reaction

Word Help: major
of great importance or 
large scale

8. Infer What would the 
ocean fl oor look like if plate 
tectonics did not happen?

READING CHECK

9. Defi ne What is a 
seamount?
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MID-OCEAN RIDGES
A long mountain chain that forms on the floor of the 

ocean is a mid-ocean ridge. Mid-ocean ridges form 
where tectonic plates move apart. This motion produces 
a crack in the ocean floor called a rift valley. Magma 
rises through the rift and cools to form new rock. The 
ridge is made of this new rock. 

Most mid-ocean ridges are far below the ocean sur-
face. However, Iceland is one place on Earth where the 
mid-ocean ridge has risen above the ocean’s surface.

OCEAN TRENCHES
Long, narrow valleys in the deep-ocean basins are 

called ocean trenches. Trenches form where tectonic 
plates are moving together. As the plates move toward 
each other, one plate sinks under the other plate in a 
process called subduction.

Subduction causes pressure to increase on the plate 
that is sinking. Water and other fluids are squeezed out of 
the rock and sediments on this plate. These fluids cause 
mantle rock to melt and form magma. The magma rises 
to the surface and erupts to form a chain of volcanoes. 

Ocean trenches are some of the deepest places on 
Earth. For example, the Marianas Trench in the Pacific 
Ocean is nearly 11,000 m deep.

Feature What it is Where it is found

Seamount

fl at part of the ocean 
basin, covered in 
sediment

in the deep-ocean 
basins

where plates move 
apart

Rift valley crack in the crust at a 
mid-ocean ridge

Ocean trench long, narrow valley 
on the ocean fl oor

READING CHECK

10. Identify Where do 
mid-ocean ridges form?

READING CHECK

11. Defi ne Write your own 
defi nition for ocean trench.

TAKE A LOOK 
12. Describe Fill in the table 
to compare the different fea-
tures of the ocean fl oor.
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SECTION VOCABULARY

abyssal plain a large, fl at, almost level area of 
the deep-ocean basin

continental rise the gently sloping section of 
the continental margin located between the 
continental slope and the abyssal plain

continental shelf the gently sloping section of 
the continental margin located between the 
shoreline and the continental slope

continental slope the steeply inclined section 
of the continental margin located between the 
continental rise and the continental shelf

mid-ocean ridge a long, undersea mountain 
chain that forms along the fl oor of the major 
oceans

ocean trench a long, narrow, and steep depres-
sion on the ocean fl oor that forms when one 
tectonic plate subducts beneath another plate; 
trenches run parallel to volcanic island chains 
or to the coastlines of continents; also called a 
trench or a deep-ocean trench

rift valley a long, narrow valley that forms as 
tectonic plates separate

seamount a submerged mountain on the ocean 
fl oor that is at least 1,000 m high and that has 
a volcanic origin

 1. List Name four ways that scientists study the ocean floor.

 2. Describe How do plate movements form ocean trenches?

 3. Identify Where does the sediment on the abyssal plain come from? Give two sources.

 4. Explain How do mid-ocean ridges form?




