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Adopt-A-Drifter Program

LESSON 1
A Laboratory Simulation of Ocean Surface Currents

Subject (Focus/Topic): Ocean and Atmospheric Science: Ocean Surface Currents

Grade Level: 5th – 9th grade

Average Learning Time: 1 50-minute class
Lesson Summary (Overview/Purpose): Students will engage in an activity in which they simulate ocean surface currents. They will observe how winds cause surface currents and how landmasses affect the movement of the currents. Ocean surface currents are an integral part of the large-scale Earth system, and knowledge of their flow patterns leads to a better understanding of weather and climate and living conditions for plants and animals. Drifting buoys, which will be introduced and utilized in subsequent lessons, are used to study ocean surface currents.

Overall Concept (Big Idea/Essential Question): Can ocean surface currents be simulated in the lab? What factors influence the flow patterns of ocean surface currents?
Specific Concepts (Key Concepts):
· Due to the uneven heating of the Earth, convection currents give rise to global wind patterns and these persistent winds cause movements of water called surface currents.

· Surface currents move in circular patterns following the major wind belts of the globe. 

· Wind-driven ocean currents are complicated by many factors including Earth's rotation, the presence of landmasses, and the shape of the seafloor. 

· Ocean circulation patterns are important because they influence climate and living conditions all across the globe. 

· Ocean currents have a profound impact on the distribution of marine life. For example, loggerhead sea turtles use the Gulf Stream current to migrate northeast as part of their life cycle journey, from the time they are hatchlings, until they return to the shallow waters of the South Atlantic Bight five to eight years later. Humpback whales also follow the Gulf Stream during their summer migration to feeding grounds off of the coast of New England.

· Ocean currents also greatly affect and determine the routes taken by ships, which controls the distribution of goods and impacts the economy.

Focus Questions (Specific Questions):

· What causes ocean surface currents?
· What factors other than winds influence ocean surface currents? 
· What do ocean circulation patterns affect?

Objectives/Learning Goals:

· Students will identify the forces that cause ocean surface currents.

Background Information:

Ocean surface currents are an integral part of the Earth system. Knowledge of the surface currents provide us with a better understanding of global climate and weather patterns, as well as living conditions, migration patterns, and life cycle journeys of plants and animals, including humans. Studying ocean currents can also be useful in ship navigation, which has a direct impact on the economy, in search and rescue operations, and in tracking oil spills.
Common Misconceptions/Preconceptions:

· Global wind patterns move in the same clockwise direction in both the Northern and Southern Hemisphere.

Materials:
· Global Wind Patterns sheet (provided below)
· Major Ocean Currents sheet (provided below)
· Shallow pan (1 per group)
· Objects, such as rocks, to represent landmasses
· Pepper or glitter
· Straws with a flexible neck
· Extra towels for spills
· Paper and pencil for sketching currents
Technical Requirements:
· Access to a computer to show students additional resource websites.

Teacher Preparation:

· Place students in small groups (3-5 students per group).

· Prepare materials for the simulation. Each group should have a shallow pan, pepper or glitter, rocks or similar objects, straws, paper, pencils, and copies of the Global Wind Patterns and Major Ocean Surface Currents sheets.

· Provide students with Wrap-Up questions (can be written on board).

Keywords:

· Earth system

· Ocean surface currents

· Ocean circulation

Pre-assessment Strategy/Anticipatory Set:

· Display a map of the world. Ask students to identify the geographic oceans (Atlantic, Pacific, Indian, Arctic, and Southern) and to point to them on the map.

· Ask students if they think that the water from one ocean, such as the Atlantic, flows into another ocean, such as the Indian Ocean, or if the water stays in its own ocean “boundaries” or basin. Have students share their thoughts. Students can refer to the map when sharing how they think water circulates in the ocean.

· Explain to students that all of the oceans are actually interconnected, with a circulation system powered by forces including the wind and Earth’s rotation.

Lesson Procedure:
1. Distribute a shallow pan, pepper or glitter, rocks, straws, paper, pencils, and a copy of the Global Wind Patterns sheet to each group of students.
2. Have students fill the shallow pan about half full of water. 
3. Then, have them sprinkle pepper or glitter on the water. From opposite corners of the pan, they should use the straws to gently blow across the water’s surface.  The lower section of the straw should be close to the water. (Determine which straw position will best simulate a current of moving pepper.) 
4. Have students sketch the path of the pepper during the blowing of the “wind.”
5. Instruct groups to place a rock or similar object in the water so that is only partially submerged.  
6. Before blowing through the straws, ask students to make predictions about what effect this “landmass” will have on the current of pepper or glitter. Have them share their predictions.
7. Tell students to blow through the straws from the same direction as before, and observe the current of moving pepper.
8. Have students sketch the path of the pepper or glitter as it encounters the landmass. 
9. Instruct groups to add another partially submerged object and repeat the above procedure. (Predict, blow, sketch).
10. Using a copy of the Global Wind Patterns sheet, ask students to predict the direction of flow for major ocean currents in the Pacific Ocean. 
11. Provide a copy of the Major Ocean Surface Currents sheet and have students compare their expectations with the actual ocean surface currents.
Wrap-up:
Once students have finished simulating ocean currents and have made and checked their predictions, they should write the answers to the following questions independently, on a separate sheet of paper. After writing their answers, if time allows, they can discuss their ideas with the class.

1. What force did blowing through the straw imitate? 
2. What causes wind? 
3. What did the objects placed in the water represent? 
4. Why was pepper (or glitter) needed in this simulation? 
5. Did the pepper (or glitter) move in a path that you expected? 
6. When you compared the global wind patterns with the ocean surface currents, was it a perfect match? 
7. What factors other than winds influence ocean surface currents? 
8. Did the simulated surface current affect the particles on the bottom? 
(answers to questions)

1. Blowing through the straw imitated the wind. 
2. Uneven heating of the earth’s surfaces causes wind. 
3. The objects represented landmasses. 
4. Pepper helps make the currents easier to see. 
5. Answers will vary. 
6. No, not a perfect match 
7. Other factors that influence ocean surface currents are landmasses, Earth’s rotation, and the shape of the seafloor. 
8. No, not if the student was truly blowing on the surface of the water. 
 

Assessment and Evaluation:
Observe students during the simulation activity and check each group’s sketches to ensure understanding. Collect the answers to the wrap-up questions and grade them based on their accuracy and correct use of scientific vocabulary and language.

Standards:

· National Science Education Standards Addressed (Grades 5-8):

NSES D: Earth and Space Science

Sub-category: Structure of the earth system

· Ocean Literacy Principles Addressed (Grades K-12):
Principle 1: The Earth has one big ocean with many features.


Fundamental Concepts: a, c
· Atmospheric Science Literacy Principles Addressed:

Essential Principle 3: Atmosphere circulations transport matter and energy.

Fundamental Concept: 


Essential Principle 4: Earth’s atmosphere changes over time and space, giving rise to 
weather and climate.

Fundamental Concept: 4.3

Essential Principle 5: Earth’s atmosphere continuously interacts with the other components of the Earth System.

Fundamental Concept: 

· Climate Literacy Principles Addressed:

Essential Principle 2: Climate is regulated by complex interactions among components of the earth system.


Fundamental Concepts: A, B

· State Science Standard(s) Addressed:

Will differ depending on your state

Additional Resources:

Websites:

Ocean Literacy Principles - http://www.coexploration.org/oceanliteracy/scopeandsequence/publicreview/index.html#cfds
Climate Literacy Principles – http://www.climate.noaa.gov/index.jsp?pg+/education/edu_index.jsp&edu=literacy
Atmospheric Science Literacy Principles – http://eo.ucar.edu/asl/
Adopt a Drifter Program (ADP) Tracking Page –http://www.adp.noaa.gov/track_drifting_buoys.html
Diagram of Global Wind Patterns –

http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/global_winds.rxml
NASA For Kids: El Nino: Making Sense of the Weather, Global Wind Patterns –

http://kids.earth.nasa.gov/archive/nino/global.html
University of Southern California (USC) Earth Sciences –

http://earth.usc.edu/~stott/Catalina/Oceans.html
Smithsonian Ocean Planet –

http://seawifs.gsfc.nasa.gov/OCEAN_PLANET/HTML/oceanography_currents_1.html
Author: Mary Cook
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