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MESSAGE IN A BOTTLE

OVERVIEW
In this activity the students who live near coastlines will release drift bottles in the ocean to help chart

coastal currents.  The bottles will be stuffed with school-addressed, stamped postcards and dropped from
a boat.  The postcard will ask the finder to write her or his location and date of discovery before mailing it
back.

(If you do not live close to the beach and do not have access to the ocean, contact a school that is close
to the beach and develop a partnership with them.)

CONCEPTS
• A current is the flow of water or air in a definite direction.
• Currents in the open ocean are influenced by wind and Earth’s rotation.
• Nearshore currents are caused by waves, tides and the wind.

MATERIALS
• Narrow-mouthed, 8 oz. air-tight bottles with caps or rubber stoppers  (The more bottles that you

use, the  more likely that you are to get a response.  However, the more bottles that you use, the
more you are polluting the ocean)

• Sand
• School-addressed, stamped postcard per bottle
• Map of ocean surface currents and wind circulation patterns for the classroom
• Overhead of ocean surface currents and wind circulation patterns
• Local pilot chart of the coastal region that you are studying

PREPARATION
The simplest method is to have the students each bring in bottles.  Many are needed because the

percentage returned is usually low.  It is also important to choose your drop points carefully.   For this you
will need a detailed chart of the nearshore currents.  It is possible to purchase a monthly local pilot chart of
a specific coastal region or harbor.

The students should clean the bottles and fill them with school-addressed, stamped postcards (one per
bottle).  The postcard should ask the finder to write her or his location and the date that the bottle was
discovered.  With this information, the students can plot the movement of the bottles.

The bottles should be mostly filled with sand.  They need to still float, but with a significant portion of
the bottle beneath the surface.  This will ensure that you study surface currents rather than wind direction.
Have the students add sand until there is only a small bit of the neck showing.  While holding the neck of
a test bottle, lower it into water to make sure it still floats.  If not, remove some sand.  Cap the bottles with
rubber stoppers and glue or wire them into place.

If you wish to compare wind-blown movement to surface current movement, leave some of the bottles
empty except for the postcard.  Remember to add the words “No Sand” on the postcards that go into the
empty bottles.

Contact the governmental agency responsible for the area and ask permission to complete the activity.

Standards & Benchmarks
Science Standard  1,  Grades 6-8
  Knows how the tilt of Earth's axis and Earth's revolution around the Sun affect seasons and weather patterns (i.e., heat falls more intensely on one part or another of Earth's surface during its revolution around the Sun) 

Science Standard  1,  Grades 6-8
  Knows the properties that make water an essential component of Earth system (e.g., its ability to act as a solvent, its ability to remain a liquid at most Earth temperatures)

Science Standard  1,  Grades 6-8
  Knows that the Sun is the principle energy source for phenomena on Earth's surface (e.g., winds, ocean currents, the water cycle, plant growth) 

Science Standard  1,  Grades 9-12
  Knows how winds and ocean currents are produced on Earth's surface (e.g., effects of unequal heating of Earth's land masses, oceans, and air by the Sun;  effects of gravitational forces acting on layers of different temperatures and densities in the oceans and air; effects of the rotation of Earth)

Science Standard  15,  Grades K-2
  Knows that learning can come from careful observations and simple experiments 

Science Standard  15,  Grades K-2
  Knows that tools (e.g., thermometers, magnifiers, rulers, balances) can be used to gather information and extend the senses

Science Standard  15,  Grades 3-5
  Plans and conducts simple investigations (e.g., makes systematic observations, conducts simple experiments to answer questions)

Science Standard  15,  Grades 3-5
  Uses simple equipment and tools to gather scientific data and extend the senses (e.g., rulers, thermometers, magnifiers, microscopes, calculators) 

Science Standard  15,  Grades 6-8
  Designs and conducts a scientific investigation (e.g., formulates questions, designs and executes investigations, interprets data, synthesizes evidence into explanations, proposes alternative explanations for observations, critiques explanations and procedures)

Science Standard  15,  Grades 6-8
  Uses appropriate tools (including computer hardware and software) and techniques to gather, analyze, and interpret scientific data

Science Standard  15,  Grades 6-8
  Establishes relationships based on evidence and logical argument (e.g., provides causes for effects)

Science Standard  15,  Grades 9-12
  Designs and conducts scientific investigations by formulating testable hypotheses, identifying and clarifying the method, controls, and variables; organizing and displaying data; revising methods and explanations; presenting the results; and receiving critical response from others

Science Standard  15,  Grades 9-12
  Uses technology (e.g., hand tools, measuring instruments, calculators, computers) and mathematics (e.g., measurement, formulas, charts, graphs) to perform accurate scientific investigations and communications

Geography Standard  7,  Grades 9-12
  Understands the effects of different physical cycles (e.g., world atmospheric circulation, ocean circulation) on the physical environment of Earth 

Geography Standard  7,  Grades 9-12
  Understands how physical systems are dynamic and interactive (e.g., the relationships between changes in landforms and the effects of climate such as the erosion of hill slopes by precipitation, deposition of sediments by floods, and shaping of land surfaces by wind)

Geography Standard  14,  Grades 3-5
  Knows the ways in which the physical environment is stressed by human activities (e.g., changes in climate, air pollution, water pollution, expanding human settlement)

Geography Standard  14,  Grades 6-8
  Understands the environmental consequences of people changing the physical   environment (e.g., the effects of ozone depletion, climate change, deforestation, land degradation, soil salinization and acidification, ocean pollution, groundwater-quality decline, using natural wetlands for recreational and housing development)
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PROCEDURE

Engagement
The water in the ocean moves in a variety of ways and for many different reasons.  For example, there

are deep ocean currents, wind-driven open ocean surface currents, and nearshore coastal currents.  Have
the students make a hypothesis about the factors that cause nearshore currents.

In order to begin testing their hypothesis, have the students use a map of the coastline to determine the
best drop off  point for the drift bottles.  Take a field trip on a boat to drop the messages into the ocean.

Activity
1. Use the map of the coastline to chart the path of the bottles.
2. Use daily newspapers to determine wind speed and direction, tides and wave height.  Keep a log

of these data.  Is there a relationship between wind and water movement?  What other factors can
influence the movement of the bottles?  Make a hypothesis about how these factors will affect
the paths of the bottles.

3. Use the overheads of current and wind patterns to discuss the relationship between ocean surface
currents and wind circulation patterns.

4. As the postcards return (if they return) post the location of discovery on a wall chart.

Explanation
Currents in the open ocean are influenced by the winds and Earth’s rotation (the Coriolis effect).  Cur-

rents in the open ocean travel in huge gyres.  However, these open-ocean currents usually do not flow very
close to shore.  The California Current, for example, flows 50 to 100 miles off the coast of California
moving toward the south.

Nearshore current systems are often quite different from open ocean current systems.  They are often
responsible for the transport of huge amounts of sand from one beach to another.  Nearshore currents have
several causes:  breaking waves, tides and winds.

It is important to measure the speed and direction of nearshore currents because they affect coastal
marine activities.  These currents may be studied by using current drifters.

EXTENSION
Earth’s major wind belts set surface ocean waters into motion.  This produces horizontal movement of

water across vast distances of ocean.  Give the students a map of the major ocean surface currents [Fig. 1].
Tell them that they are stranded on Madagascar and have only the currents to get home.  Have them
determine the currents that they would use to drift around the ocean.  Then provide a wind map [Fig. 2] and
give them the same challenge.  See if they can use the winds to predict the flow of ocean currents.  Is
predicting ocean currents from winds more complicated than expected?  If so, why?

If the students were indeed stranded on Madagascar with a sailboat and could only have one of these
maps, which would they choose?  Why?  They may wish to consult someone who sails to discover the
better answer.

LINK S TO RELATED CD ACTIVITIES , IMAGES, AND MOVIES

Map of Wind-driven ocean currents
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Image of Prevailing wind patterns

Animation of How the Coriolis affect wind and ocean current directions

VOCABULARY

coastal currents Coriolis effect current

current drifters gyre hypothesis

open-ocean currents wind circulation

SOURCE
Adapted from Phleger, Charles F. and Wallace, William J.  Field Guide and Laboratory Manual for

Oceanography:  An Introduction. Wadsworth Publishing Company.  1979. p. 120 - 126.
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