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Think About It
The circulation of oceans has been likened to a great conveyor. 
As you read in the previous section, the circulation of the surface 
layer of the ocean is caused mainly by wind.

• What makes deep ocean waters move?

Record your ideas about this question in your Geo log. Be 
prepared to discuss your responses with your small group 
and the class.

Investigate
In this Investigate, you will use a model to explore the effect of 
water temperature differences on ocean circulation. Then, you will 
use a similar model to investigate the effects of salinity differences 
on ocean circulation. In the last part of the Investigate, you will 
pull together what you learn from Parts A and B to explore the 
role of convection in ocean circulation.

Part A: Temperature and Circulation

 1. Prepare “seawater” by adding 35 g of salt per liter of room 
temperature tap water. Stir until the salt is dissolved. Pour 
the contents into a transparent plastic container about the 
size of a shoebox. Continue adding one liter of seawater at a 

Learning Outcomes
In this section, you will

• Understand how water 
temperature affects circulation 
within a body of water.

• Understand how salinity 
affects circulation within 
a body of water.

• Understand the nature and 
causes of water circulation 
in the deep ocean.

• Investigate convection cells 
and their relationship to deep 
ocean circulation.

Section 7 The Deep Circulation of the Ocean
What Do You See?
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time until you fill the plastic container 
halfway with the seawater. This will 
represent your “ocean.” 

 2. Predict what you think will happen
if you add some cold seawater to the 
ocean water. What do you think will 
happen if you add some hot seawater 
to the ocean water? 

a) Record your predictions and explain 
the reasons behind your predictions. 

 3. Prepare 250 mL of cold seawater. Use 
refrigerated water or water that has 
been kept in a cooler with ice. Add 
a few drops of blue food coloring. 

Hot water should not be so hot that it presents
a hazard if touched. Clean up spills immediately.

 4. Prepare 250 mL of hot seawater. Use 
hot water from a tap. Add a few drops 
of red food coloring. 

a) Why is it important to keep the salt 
concentration of the ocean water 
in the plastic container, the cold 
seawater, and the hot seawater equal? 

 5. Measure the temperature of the three 
different containers of seawater. 

a) Record these values in a data table.

 6. Very slowly and carefully pour the hot 
and cold seawater in at opposite ends of 
the plastic container at the same time. 
Members of your group should be in 
a position to view the contents of the 
plastic container from the side. Note: 
Sometimes seeing this effect is tricky. 
You might try slowly pouring the cold 
or hot seawater onto a sponge floating 
in the plastic container. 

a) Make a diagram of what was 
observed when the colored seawater 
was poured in. This should be a side 
view or cross section of the plastic 
container. Label the diagram clearly. 

 7. Use the observations to answer the 
following questions: 

a) How did your results compare
to your predictions? Explain 
any differences. 

b) What do you think would happen 
if you made the hot water hotter 
and the cold water colder in this 
investigation? Explain your answer. 

Part B: Salt Content and Circulation 

 1. Fill a plastic container halfway with 
seawater (35 g of salt per liter of tap 
water). This will represent normal 
ocean water. 

 2. Work with members of your group to 
determine how to prepare solutions of 
different salt concentrations: 

•  250 mL of a solution that is 
one fourth as salty as the normal 
ocean water. 

•  250 mL of a solution that is 
four times as salty as the normal 
ocean water.

a) Write down how you would make 
the solutions. When your teacher has 
approved your method, prepare the 
two solutions. 

b) The solutions you make and add to 
the ocean water should be the same 
temperature as the ocean water. 
Why is it important to keep the 
temperature the same during this 
investigation? 

 3. Add a few drops of blue food coloring 
to the more saline (salty) solution and 
a few drops of red food coloring to the 
less saline solution. 

 4. Predict what will happen when each 
solution is added to the “ocean” water. 

a) Record your prediction. Be sure to
include the reason for each prediction.

 5. Slowly and carefully pour the two 
solutions at opposite ends of the 
container at the same time. Observe 
what happens. 
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a) Make a diagram of what was 
observed when the colored seawater 
was poured in. This should be a side 
view or cross section of the plastic 
container. Label the diagram clearly. 

 6. Use your observations to answer the 
following questions: 

a) What would happen if the high-
salinity water had been made even 
more saline and the low-salinity 
water had been made even less 
saline? Explain your answer. 

b) Which do you think would sink 
below the other: warm, salty water 
or cold, fresh water? Explain 
your answer. 

c) How did your results compare 
to your predictions? Explain 
any differences. 

Part C: “Thought Experiment” on 
Convection Cells 

Scientists like to run “thought experiments” 
in their heads to get an idea about how a 
real experiment might work. Sometimes 
thought experiments lead to surprises, 
when the experimenter has ignored some 
important factor. Here is a two-part 
thought experiment for you to look at the 
importance of convection in deep ocean 
circulation. (Convection is the circulation in 
a fluid from place to place that is caused by 
differences in fluid density.) 

 1. Imagine a simple tank, like an 
aquarium, that is filled with seawater. 
Now suppose that there is a source of 
heat beneath one end of the tank and a 
source of cooling beneath the other end 
of the tank, as shown in the diagram.

Do not attempt to try the experiment as 
a real setup.

a) What will happen to the warm water 
at the heated end of the tank? 

b) What will happen to the water that 
flows at the surface of the tank at the 
cooled end? 

c) Draw a diagram to show the 
convection cell that results, using 
arrows to indicate the direction 
of circulation. 

d) What causes the circulation of 
the water? 

 2. Now imagine setting up the same tank, 
but this time putting the source of 
heating at the surface at one end of the 
tank and the source of cooling at the 
surface at the other end. Think of this 
as a very simple model of the ocean. 

a) At first, what happens to the cooled 
water at the surface? 

b) What will happen to the temperature 
of the water in the lower part of the 
tank as time goes by? (Ignore the 
freezing of freshwater ice near the 
source of cooling.) 

c) With time, what will happen to most 
of the water in the tank? 

d) With time, where will there still be 
some motion of water in the tank?
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Geo Words
salinity: the 
concentration of 
dissolved salts in 
seawater, expressed 
as parts per thousand.

water mass: a large 
region of water 
within the ocean 
with about the same 
temperature and 
salinity of water.

oceanographers: 
scientists who study 
Earth’s oceans.

OCEAN CURRENTS
Seawater Temperature, Salinity, and Density

You observed in Parts A and B of the Investigate how water moved in a 
container. Water in the ocean can move in a similar way. It can sink, rise, 
or flow horizontally. The movement of deep ocean water is controlled 
by the density of the water. As you found out in the Investigate, the 
density of seawater is determined by two factors. These two factors are 
temperature and salinity. Both are important. However, temperature has 
a much greater effect than salinity on seawater density.

The Sun heats Earth’s surface unequally. This is because the Sun’s rays 
strike Earth from nearly overhead at low latitudes but at a very low angle 
at high latitudes. In winter, the Sun does not shine at all north of the 
Arctic Circle and south of the Antarctic Circle. The warm surface water 
at low latitudes stays at the surface because it is less dense than the 
deeper water. Surface seawater that is chilled at high latitudes, especially 
in winter, increases in density. When a mass of water is more dense than 
surrounding water, it sinks under the pull of gravity. You observed this in 
the Investigate with the sinking of the cold water 

Ocean water contains dissolved salts. The concentration of dissolved salts 
in seawater is called salinity. It is expressed as parts per thousand. The 
salinity of ocean water is approximately 35 parts per thousand (35 g of 
salt per 1000 g of ocean water). The higher the salinity of ocean water, 
the more dense the water is. When the salinity of a mass of water is 
increased, the water sinks relative to surrounding masses of water. In 
some areas of the ocean, evaporation from the ocean surface is greater 
than precipitation onto it. This increases the salinity. As a result, the 
water tends to sink. In other areas of the ocean, precipitation is greater 
than evaporation. This decreases the salinity. The water stays at the 
surface. The salinity of ocean water is also lowered where fresh river 
water flows into the ocean. At high latitudes, the temperature of the air 
above the ocean is far below freezing. Seawater freezes to form sea ice. 
This removes fresh water from the ocean. As a result, the concentration 
of salt in the water left behind increases. Because ocean water at high 
latitudes is also very cold, it is the densest water in the world’s oceans.

Water Masses

The ocean is a single body of water. However, it is not the same 
everywhere. Both the temperature and the salinity of ocean water vary 
from place to place. Large regions of the oceans have water with about 
the same temperature and salinity. Such a region is called a water mass. 
Oceanographers are scientists who study Earth’s oceans. They define water 
masses mainly by two factors. These factors are temperature and salinity. 

Digging Deeper
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In the surface layer of the ocean, winds mix the water vertically. This 
happens down to depths of 100 to 200 m. This mixing causes the 
temperature and salinity to be about the same throughout the layer. 
However, in most areas of the deep ocean there is no vertical mixing. 
Therefore, individual water masses keep their distinctive properties for 
a long time. 

Water masses are named for where they form. Antarctic Bottom Water 
and North Atlantic Deep Water are two examples. Antarctic Bottom Water 
is formed in the Southern Hemisphere near Antarctica. It is formed by 
cooling of the near surface water. It also has increase in salinity due to 
formation of freshwater ice. The water then sinks. It flows north away 
from Antarctica for thousands of kilometers along the ocean floor. It 
flows all the way to high northern latitudes.

  Figure 1 Why are the water masses formed off the coast of Antarctica 
so dense?

Both North Atlantic Deep Water and Antarctic Bottom Water play an 
important role in the circulation of the world’s oceans. North Atlantic 
Deep Water forms in the region around Iceland. It has an average salinity 
of 34.9 parts per thousand. Its temperature is about 3°C. It takes as long 
as 1000 years for a parcel of North Atlantic Deep Water to sink, move 
south, circulate around Antarctica, and then move northward to the 
Indian or Pacific Oceans. Antarctic Bottom Water is the most dense of all 
deep ocean water masses. It has a salinity of 34.7 parts per thousand. Its 
temperature is –0.5°C. It forms at the edge of the Antarctic continent. 
Also, it flows under all other water masses as it moves northward along 
the deepest part of the ocean bottom.
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Figure 2 Circulation cell formed by movement of deep water masses.

What Causes the Deep Circulation?
The slow movements of the deep water masses form a gigantic and 
complex circulation cell. (See Figure 2.) The cold waters that form near 
the surface at high northern and southern latitudes flow toward the 
equator. The deep waters gradually rise up toward the surface at low 
latitudes, where they are warmed and flow back to high latitudes to 
complete the loop. Oceanographers are not certain about the overall 
flow rate of this circulation. It might be as high as 20 million cubic meters 
per second. That is 100 times the flow rate of the Amazon River, the 
largest river on Earth by flow rate. One cycle on this “conveyor belt” 
takes between 500 and 2000 years.

Oceans are heated at the surface at low latitudes and cooled at the 
surface at high latitudes. It might seem natural to you that they form 
a huge convection cell. However, you saw in Part C of the Investigate 
that a tank of water that is heated from the top at one end and cooled 
from the top at the other end does not form an active convection cell. 
Oceanographers have known for a long time that another explanation 
is needed to account for the deep circulation of the oceans. What is 
needed is a way to mix the cold water in the deep ocean at low latitudes 
with the warmer water that lies above. Then, because warm water is 
less dense than cold water, the mixed water rises toward the surface to 
complete the circulation cell. The problem is that oceanographers are 
still not sure what causes the mixing. One idea that is becoming widely 
accepted is that the tides cause the mixing. The tides cause movement of 
water not just in the shallow coastal oceans. They also cause movement 
everywhere in the oceans, including the deep ocean. Does it seem 
strange to you that the deep circulation of the ocean might be caused
by the Moon?
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The Geosphere Beneath the Oceans
The ocean is mostly very deep. The average deep ocean depth is 4 or 5 km.
The bottom of the deep ocean is a place of inky blackness, eternal cold, 
and water pressures that are unimaginably high. In another sense, even the 
deep ocean is shallow relative to the surface area covered by the oceans. 
Suppose that an ocean such as the Atlantic or Pacific was the size of a 
football or soccer field. You would be wading around in an ocean that is 
no deeper than your ankles. 

Earth’s ocean basins contain various landforms. Closest to any continent is 
the continental shelf. This is a wide area that begins at the shoreline and 
slopes gently toward the open ocean. Continental shelves vary in size, 
extending offshore for a few tens of meters to over a thousand kilometers. 
They are the shallowest parts of the ocean. Generally, they do not reach 
depths of more than a hundred meters. The rocks of the shelf are usually 
covered with young sediment that has been carried from the continents 
into the ocean basins by rivers and streams. Near the shore, where the 
bottom is shallow and affected by waves, the sediment is typically coarse 
and sandy. Farther offshore, in deeper and quieter parts of the shelves, the 
sediment is fine-grained mud.

At the edge of the shelf, the continent slopes downward more steeply. 
This is called the continental slope. Most slopes are covered by mud and 
silt that have been carried across the shelf and over its edge to rest on 
continental rocks. The steepness of the slope causes these sediments to 
build up only for a short time. They eventually become unstable and slide 
downward to the base of the slope. This is similar to mass movement you 
have learned about before. However, it takes place underwater. Beneath 
the sediments that cover the base of the continental slope, continental 
crust meets oceanic crust. The continental rise is made of thick piles of 

sediment that lie 
at the base of the 
continental slope. 
The rises are mainly 
mud, silt, and sandy 
sediments that have 
been carried down 
the slope from 
the continental 
shelf, before finally 
coming to a rest 
on the oceanic 
crust. Together, the 
continental shelf, 
slope, and rise 
are known as the 
continental margin.

 

Geo Words
continental shelf: 
part of a continental 
margin between 
the shore and the 
continental slope 
with an extremely 
shallow gradient 
(approximately 0.1°).

continental slope: the 
relatively steep slope 
(3–6°) between the 
continental shelf and 
the continental rise.

continental rise: 
the flat and gently 
sloping (often less 
than 1:40) part of 
the continental 
margin between the 
abyssal plain and the 
continental slope. 

continental margin: 
the parts of the ocean 
floor between the 
abyssal plain and 
the shoreline.

Figure 3 Major features and dimensions along a 
continental margin.
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abyssal plain: the 
flat, broad region of 
the ocean floor with 
almost no slope and 
covered by sediments. 

abyssal hills: a series 
of small rolling hills 
on the ocean floor 
that occur next to 
continental margins 
and oceanic ridges.

Section 7  The Deep Circulation of the Ocean

Beyond the continental slope lies the abyssal plain. This is the surface of 
the layer of sediment that covers oceanic crust. Generally, this is what is 
thought of as the deep ocean. On average, it is between 4 and 5 km 
below the ocean surface. The plains are extensive features. Their flatness 
reflects the blanket of sediments that can reach 5 km thick. Abyssal hills 
can rise 900 m above the plains. Most hills are protruding rock formations 
covered with fine sediment that builds up slowly over the whole ocean 
floor. The abyssal plains and their hills cover more than three quarters of 
the ocean floor, or half Earth’s surface.

Oceanic trenches are long, narrow, 
steep-sided troughs. They are the 
deepest parts of the ocean. As you 
may have read in an earlier chapter, 
they can form where denser oceanic 
crust at the edge of the ocean floor 
meets the less dense continental crust. 
Here, oceanic crust bends downward 
forming the trenches. These can reach 
great depths, often several kilometers. 
The deepest is the Mariana Trench in 
the Pacific Ocean, around 11,000 m. 
Oceanic trenches can also form 
where two pieces of oceanic crust 
meet. Much like when oceanic crust 
and continental crust meet, one of 
the pieces of oceanic crust bends 
downward, forming the trench.

Figure 5 Major features of the ocean floor.

Figure 4 A satellite-generated map 
of the ocean floor showing the 
continental margin of the East Coast 
and the adjacent abyssal plain and hills.
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The global mid-ocean 
ridge has a total length 
of more than 50,000 km.
It extends from the 
Arctic, along the center 
of the Atlantic, into the 
Indian Ocean, and across 
the South Pacific. Its 
pattern is similar to the 
seams on a baseball. The 
mid-ocean ridges are 
broad rises, in places 
reaching 800 km across. 
The ridges stand 2 to 
4 km above the ocean 
floor. Their average 
slopes are very gentle. 
This hidden landform is 
the most prominent 
topographic feature
on Earth.

A huge, cracked rift valley that is 1 to 2 km deep and several kilometers 
wide runs along the entire length of the mid-ocean ridge. As you have 
already learned, most of the world’s volcanic activity happens on the 
seafloor at mid-ocean ridges. It is here that magma rises up from the 
mantle to cool and harden on the edges of the crust. This forms new 
oceanic crust. The oceanic crust rock shrinks as it cools and increases in 
density. At the same time, new crust is added. Together, these processes 
result in the great depression at the middle of the mid-ocean ridge.

 

 Figure 7 A rift valley runs along the mid-ocean ridge.

Figure 6 This image shows the mid-ocean ridge as it 
appears in the Atlantic Ocean.
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Motion beneath the crust at mid-
ocean ridges causes the newly 
formed rocks to undergo lots of 
grinding and straining. Fractures 
extend across the ridges. They also 
are parallel to them. Movements 
along fractures that run across 
ridges cause them to separate. 
They separate anywhere from 
a few kilometers to sometimes 
a few hundred kilometers. 
The ocean floor on one side 
of a fracture zone is often at a 
different elevation than the floor 
on the other side. This produces 
steep cliffs.

In Chapter 2, you also learned 
about seamounts. These are cone-
shaped mountains that rise above 
the ocean floor. The bases of large 
seamounts can be as wide as 20 km
or more. They can rise to a few 
thousand meters above the ocean 
floor. Seamounts typically form in 
places where magma pushes its 
way through the oceanic crust. Like 
continental volcanoes, the sides of 
seamounts are covered with debris 
from landslides.

 Figure 9 Major features of a mid-ocean ridge.

Figure 8 Newly formed particles and hot 
fluids rise from new crust forming at the 
mid-Atlantic ridge.
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Seamounts are common throughout the world’s oceans. The Pacific Ocean 
alone has over 30,000. Very few of the world’s seamounts have been 
explored. Despite their sizes, seamounts remain hidden under the ocean. 
When the top of a seamount breaks the ocean surface, it forms a volcanic 
island. Some seamount islands form chains along distinctive paths, such as 
the Hawaiian Islands in the Pacific Ocean. With time, the islands sink back 
into the ocean.

 Figure 10 An image of a 3000-m high seamount.

The Warm Ocean and the Cold Ocean

The ocean is layered by temperature. There is an upper layer of warm 
water and a much thicker deep layer of cold water. At low latitudes, 
the change between these two layers is at a depth of a few hundred 
meters. Above that depth, the oceans are as warm as 25°C over large 
areas at low latitudes. Below that depth, the ocean is much colder. In the 
lowest parts of the ocean, the temperature is not much more than 0°C, 
even at the equator.

Between about 200 m and 1000 m below the surface, the temperature 
of the water decreases sharply with depth. This is a zone of rapid 
change from warm to cold water with increasing depth. It is called 
the thermocline. You may have felt a difference in temperature when 
treading water in a lake. Water around the upper part of your body may 
have felt warm. At the same time, the water near your feet felt cooler. 
The thermocline is a larger-scale version of this. Cold water is more 
dense than warm water. Therefore, this transition zone is also called the 
pycnocline. (Pycno- means density.) The reason that the pycnocline is also 
the thermocline is that the density of seawater depends mainly on the 
temperature of the water.

Geo Words
thermocline: the zone 
of rapid change from 
warm water to cold 
water with increasing 
depth in the ocean.

pycnocline: a layer of 
water in the ocean 
characterized by 
a rapid change of 
density with depth.
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  Figure 11 Sample temperature-depth profiles for waters at the equator, tropics, 
and high latitudes (poles).

  Figure 12 Sample density-depth profiles for water at the equator, tropics, and high 
latitudes (poles).
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Geo Words
wind stress: the 
friction force exerted 
on the ocean surface 
by the wind.

The Circulation of the Oceans
The warm, shallow part of the ocean is in a state of continuous movement 
or circulation. This part is above the thermocline. The cold, deep part of 
the ocean is also in a state of continuous circulation. The nature of these 
two circulations is very different.

Oceanographers have been describing the circulation of the ocean for over 
a hundred years. At the same time, they have also been trying to develop 
theories to account for it. It is a very complicated problem and there is still 
much to be learned. It is a major area of research in oceanography.

The Wind Stress on the Surface of the Ocean 

The circulation of the upper layer of the ocean is caused mainly by the 
friction force exerted on the ocean surface by the wind. This friction 
force is called the wind stress. Any material, whether it is a gas, a liquid, 
or a solid, exerts a friction force on some other mass of material when 
it moves, slides, or flows across that other material. Hold your hand 
horizontally in front of your mouth, palm down, and blow across it. 
You can feel the friction force of the wind on your hand.

  Figure 13 Surface winds on the ocean can produce waves that 
are hazardous to boats.
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The wind blowing across a water surface also makes waves on the water 
surface. Water waves are a very important feature of the ocean surface. 
This is partly because when they grow to be large, they are a hazard to 
ships. Also, when they reach a shoreline they can cause coastal erosion. 
The presence of waves on a water surface allows the wind to exert a 
larger friction force on the surface. This is because the wind can push 
against the slowly moving waves.

The Coriolis Effect
One of the basic principles of physics is that a mass of material moves in 
a straight line at constant speed unless some force acts it upon. This is 
Newton’s first law of motion. This law applies to everything, whether it 
is a moving planet or a rolling ball. When water in the ocean is set into 
motion, it also tends to move in a straight line. However, what makes this 
seemingly simple idea very complicated is that Earth is rotating under the 
water while it is moving in a straight line. You are rotating with Earth, so 
it looks to you as though the water is moving in a curved path. 

It takes a force to make a mass of material move in a curved path instead 
of a straight line. The force that keeps the Moon moving in an elliptical 
path around Earth is gravity. The force that seems to make the water 
or air move in a curved path is called the Coriolis force. It is not really a 
force, but to someone rotating with Earth, it seems like a force. Scientists 
use the word “counterintuitive” for things like this. Your intuition tells 
you one thing. However, the real-world situation shows you something 
very different. The overall circulation of the oceans depends in a very 
fundamental way on the Coriolis effect.

Checking Up
1. What is the 

continental 
margin?

2. What are the 
two factors that 
determine the 
density of a water 
mass? 

3. Thinking only 
about the effect 
of temperature, 
where would you 
expect water to be 
more dense—near 
the poles or near 
the equator? 
Explain your 
answer. 

4. Explain what an 
ocean current is in 
your own words. 

5. Why do individual 
water masses 
within the oceans 
retain distinctive 
physical properties 
for long periods 
of time?

Think About It Again
At the beginning of this section, you were asked the following:

• What makes deep ocean waters move?

Record your ideas about this question now. Be sure you describe the relationship 
between water temperature, salinity, and circulation within a body of water. 

Reflecting on the Section and the Challenge
You observed in this section that colder water sinks below warmer water. 
Warm water tends to lie as a layer on top of cooler water. Water with high 
salt concentration sinks below water with lower salt concentration. It flows 
across the bottom of its container. Similarly, fresh water or water that is less 
salty floats atop “normal” seawater. You should now be able to predict the 
circulation patterns created when changes in temperature and salt concentration 
are made to different parts of the water. This will help you explain circulation 
patterns that occur in the ocean in your Web-site design for younger students.
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Understanding and Applying

 1. The properties of different water masses in the Atlantic and Pacific Oceans are 
shown in the tables below, and simplified cross sections of each ocean are shown 
on the following page. Use your understanding of the factors that influence ocean 
circulation to fill in the names of the water masses on a copy of the cross sections. 
The abbreviation “ppt” stands for parts per thousand.

Atlantic Ocean

Water Mass
Temp
(°C)

Salinity
(ppt)

Density
(g/cm3)

Antarctic Bottom 
Water (AABW)

–0.5 34.7 1.0278

Antarctic Circumpolar 
Water (AACP)

0 34.7 1.0272

Antarctic Intermediate
Water (AAIW)

4 34.2 1.0269

North Atlantic Deep
Water (NADW)

3 34.9 1.0276

Pacific Ocean

Water Mass
Temp
(°C)

Salinity
(ppt)

Density
(g/cm3)

North Pacifi c Intermediate 
Water (NPIW)

5 34.2 1.0270

Antarctic Circumpolar
Water (AACP)

0 34.7 1.0272

Antarctic Intermediate
Water (AAIW)

4 34.2 1.0269

North Pacifi c Deep
Water (NPDW)

4 34.6 1.0273
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 2. Temperature and salinity are the two primary factors controlling the density 
of a water mass. 

a)  Propose several mechanisms that could cause these factors to change, thereby 
changing the density of the water mass. 

b) How would these changes affect ocean circulation patterns? 

 3. Does wind affect deep ocean circulation? Explain your answer. 

 4. Explain how the tides may have an impact on deep water circulation in the oceans.

EC_Natl_SE_C5.indd   597 7/12/11   3:00:50 PM



EarthComm
598

Chapter 5  Winds, Oceans, Weather, and Climate

 5. Preparing for the Chapter Challenge

Write a concise, simple, but accurate explanation of deep ocean circulation for the Web-
site design you will prepare for your Chapter Challenge. Remember that you are writing 
for a younger audience, so use simple vocabulary and short sentences. Also, be sure to 
include diagrams and maps as appropriate.

Inquiring Further
 1. Investigating density differences  

Prepare three separate 
250 mL solutions: 

• 250 mL of water 
• 250 mL of water with 4 g of salt 
• 250 mL of water with 8 g of salt 

Place an egg in each of the three 
liquids. Sketch what you see. How 
do you explain the difference 
between the positions of each egg?

 2. Deep ocean currents and the 
Earth system 

Investigate deep ocean currents 
and the Earth system. Select one 
of the following questions for 
further research: 

a)  How might volcanic eruptions at 
divergent boundaries affect deep 
ocean currents? 

b)  How does atmospheric 
circulation affect deep 
ocean circulation? 

c)  How does the rotation of Earth 
affect deep ocean circulation? 

d)  How is the biosphere affected by 
deep ocean circulation? 

Visit the EarthComm Web site at http://www.agiweb.org/education/earthcomm2/ 
to help you get started with your research.

Deep-diving submersibles allow oceanographers to study 
the deepest parts of the ocean.
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