Investigation 3:

Ocean Currents and Circulation

Key Question
Before you begin, first think about this key question.

What causes ocean currents?

In the last activity you discovered that energy, not water, is Materials Needed
moved by ocean waves. Think about what you know about how For this investigation your
water moves. What is an ocean current, and how is it different group will need:

from a wave? In what directions do ocean currents move?
e two 2-L bottles

* clear, rectangular
container
(5.6 L/1.5 gallon)

Share your thinking with others in your group and with your
class. Keep a record of the discussion in your journal.

 supply of warm water
— * two 400 mL beakers
I — * food coloring (blue, red,
and green)
* ice
* 3.5% salt solution
* salt
* tablespoon
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ﬁ Part A: Surface Currents @
1. Examine the map of ocean surface currents shown

on the next page.

Look for any patterns you can see.
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Map of major ocean surface currents

a) Make a table that shows direction of the flow of the
current (towards the Equator, away from the Equator,
along the Equator, or along polar latitudes), source

location (does the current flow from the pole or from

Inquiry the Equator) and the water temperature (warm or cold)
Charts and Tables for the Kuroshio, Peru, Benguela, Gulf Stream, West
Charts and tables organize lots Wind Drift, and South Equatorial currents shown on
of information in a small the map.

amount of space. They can be . .

=y ,-mfrpretmg / 2. Study the map and your table. Discuss the following
information because they allow queStlonS Wlth your group. RCCOI‘d your answers.
you'to'focus on the most a) In general, do warm or cold currents flow away from

important points. the Equa tor?

b) Do warm or cold currents flow towards the Equator?

c) What is the general relationship between the source of a
current and the temperature of the water in the current?

d) Is this relationship always true? Explain your answer
using evidence.
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Map of major wind systems

3. Discuss your answers with your class.

a) What patterns do you see between surface currents and
wind direction?

b) What new questions do you have?

c) Form a hypothesis to explain the relationship between
wind direction and surface currents. Give reasons based
on evidence.

Part B: Deep Ocean Currents

1. Surface currents are not the only kind of ocean current.
Before beginning the next part of the investigation, answer
the following questions:

a) Will “salty” water float or sink? Make a prediction of
what you think will happen and explain your
prediction. (You are forming a hypothesis.)

b) Will warm water float or sink? Explain your answer.

Inquiry
Hypotheses and Theories

Scientists look for patterns and
relationships. From their
observations, they can predict
whether the patterns will hold
true in different situations. If the
same patterns and relationships
appear repeatedly, a hypothesis
may reach the status of theory.
A theory is a hypothesis that
has never been disproven.
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Controls and Variables

When evaluating experimental
resultsit is useful to have a
basis for comparison.The
control in an experiment is like
a benchmark that you use to
show differences caused by the
addition of a variable or a
change in a variable. In a
controlled experiment,
everything except the variable
has to be kept the same. If not,
it is impossible to know
whether the variable caused
the result, or if the change was
caused by some other factor.
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Use caution when working with
hot water. Use water that is
cool enough that it can be
touched safely.

4.

Fill two 2-L soda bottles with warm water.

To one bottle, add five drops of green food coloring. This
is the control.

In the other bottle, add 30 mL (2 tbsp.) of salt before
adding five drops of green food coloring.

a) Record your observations in your journal.

b) Describe any differences you observe in the way food
coloring moves throughout the two bottles.

c) Does this support your hypothesis? Explain.

Fill two 2-L bottles with cold water, leaving a small space
at the top.

In one of the bottles add more cold water. This is the
control.

In the other, slowly add hot water.

Add five drops of green food coloring to both bottles, at
roughly the same time.

a) Record your observations in your journal.

b) Describe any differences you observe in the way food
coloring moves throughout the two bottles.

c) Does this support your hypothesis? Explain.

Discuss the following with your group. Record your
answers in your journal.

a) If you added hot fresh water to fresh water at room
temperature, would it float or sink?

b) If you added cold salt water to fresh water at room
temperature, would it float or sink?

You will now be given an opportunity to test your
hypotheses.

Fill a clear, rectangular container with room temperature
tap water.

In a 400 mL beaker, add 10 drops of red food coloring to
100 mL warm water (at least 50;C).

In another 400 mL beaker, prepare 100 mL of very cold
OseawaterO (about 5;C). You will need ice to bring the
temperature down. Color the very cold seawater with
10 drops of blue food coloring.



