Islands of Sand
Materials:  None

Subject: Science

Length:  30 minutes

Location:  Outdoors
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Objective:  To demonstrate movement of a barrier island.

Method:  Students will build a barrier island in the sand and see how currents and weather change the shape and location of the island.

Background:  Cumberland Island is built from two different islands.  The first island was deposited about 40,000 years ago during the Pleistocene Epoch.  Ocean levels dropped about 400 feet during the last ice age, putting the coastline at the edge of the continental shelf and leaving the Pleistocene island as part of the mainland.  The Holocene islands formed during this time. Ocean levels rose again at the end of the ice age, causing the barrier islands to migrate westward.  The Holocene island became welded onto the Pleistocene island. Little Cumberland Island is what is left of the Holocene island.  The rest has been eroded as ocean levels continue to rise.  A barrier island reacts to fluctuations of ocean level, currents and weather.  It is in constant motion. 

Cumberland Island National Seashore has not seen any major storms in a hundred years.  Seasonal changes of the beach can be seen but island movement is less obvious. The movement of sand is due to the predominant northeasterly winds and resulting longshore current.  Island movement is in a southwesterly direction as evidenced by accretion on the south end.  The island's shape is determined by the longshore current and the tides.  As the longshore current erodes the beaches southward, the tides gently erode the north and south ends with the large influx of water twice a day.  Sediments carried by the tide are deposited on the backside creating marshes and building the width of the island.  Thus Georgia barrier islands like Cumberland Island are short and chunky.

Procedure:
- Have students spread out along the beach about arm's width apart.  Each student should build an island and name it.  Have the students orient themselves to North.  This will make it easier to give the directions. 

-Ask the students where the sediments come from to form the islands. (Appalachian mountains)  How did the sediments get to the coast? (erosion; carried by the rivers)  Have students create a river on the North side of the island by pulling sand along their  "river" to the island.  Ask what is happening to the island. (should be building up)  Explain that this is a long-term and ongoing process.  

- Another factor that affects the island is the longshore current.  Ask students where they think it flows (along the shore).  Have the students figure out how the longshore current forms. (wind blowing from strong weather systems combined with the Georgia Bight and possibly from eddies off the Gulf Stream) The longshore current generally flows in a southerly direction (most big weather patterns blow from the NE).  Students should take sand from the north side of the island and pull it to the south end.  What happens to the shape of the island? (it elongates)  If this continued without interruption, where would the island move? (southward)

- What keeps the island in relatively the same place is the tide.  The large amount of water funneled in along the Georgia Bight erodes sand off the island's north and the south ends.  Calmer waters behind the island allow sediments and sand to settle.  Have students move sand to reflect the tidal movement.  What happens to the shape of the island now? (gets wider)  The result is a short wide island.

- Barrier islands along the Georgia coast are protected from the brunt of most storms because of their location.  Hurricanes can affect the islands.  What are the student's predictions for the result if a hurricane did strike along this coastline?  Have them show the effects on their island!

Evaluation:  Have the students name three factors that affect the shape of barrier islands along the Georgia coast. 
