Beach Centers

By Carmelina Livingston, 1990

These items must be printed individually:
· Field guide for Seashells

· Field guide for beach plants

Focus Question

What can we find on a beach?

Activity Synopsis

The class will split into smaller groups and complete six beach exploration centers.

Time Frame

1.5-2 hours

Student Key Terms

· habitat

· dune

· ocean

· texture

· seashell

· sand

· litter

· harmful

· lighthouse

· boat

· sieve

· succulent

· periostracum

· aperture

· operculum

· Gastropod

Objectives

The learner will be able to:

· Compare sediment samples from three different locations on the beach,

· Understand why litter is harmful to the beach environment,

· Observe the variation among seashells on the beach and classify by one characteristic,

· Understand why it is important to have plants on the dunes,

· Explore sand using the senses and create sand structures,

· Observe lighthouses and boats in the beach environment.

Kindergarten Standards Addressed

Science Standards


IA1a, IA2a, IA4a, IB1a, IB1b, IIIA1a, IVA1a, IVA1c

Background

Relevant pages in:

Keener-Chavis, Paula and Leslie R. Sautter. 2002.  Of Sand and Sea: Teachings from the Southeastern Shoreline.  S.C. Sea Grant Consortium, Charleston, SC, pp. 56-65, 69-72.

Key Points

Key Points will give you the main information you should know to teach the activity.

· Beach sand is comprised of many different minerals, including quartz

· Sea shells are the empty skeletons of mollusks

· Root systems from several plants that grow on the beach help to stabilize the dunes
Detailed Information
Detailed Information gives more in-depth background to increase your own knowledge, in case you want to expand upon the activity or you are asked detailed questions by students.
Sieving

Information from Betsy Sheffield’s “The Everchangong Beach”

Beach sand primarily consists of quartz, a mineral comprised of the element silica.  Other minerals that you might observe on the beach are feldspar and the dark-colored, magnetic ilmenite.  The location of the different grain sizes on the beach depends on wind and water energy.  The largest grains are found closest to the water, where wave energy is highest.  Wind can carry the smallest sand particles, some of which may be deposited on the dunes.  

Ilmenite is an iron-rich mineral and is very dense for its size.  Due to its density, ilmenite may also be located near the water.  Deposits of ilmenite and other heavy minerals are the result of storm surges and high-energy waves.  As a wave crashes on the beach, ilmenite and other heavy particles are deposited.  The heavy minerals remain behind while the receding wave energy carries away the lighter, less dense grains.

Beach Patrol

Land-based sources of litter include sewer overflows and storm drains, landfills, manufacturing and sewage treatment plants, and beach lovers!  Ocean and inland waterways sources of pollution include boats and ships.  During the International Coastal Cleanup from 1996-2000, the top ten most abundant marine debris items found on beaches were: cigarette filters, food bags and wrappers, caps and lids, plastic beverage bottles, glass beverage bottles, straws, beverage cans, bottle caps, other plastic bags, and cups and utensils.  Cigarette filters may originate from beachgoers, or from cigarette filters that have been washed into storm drains, which are direct conduits to local waterways.

Each cigarette filter takes 1-5 years to decompose. A glass bottle takes an unbelievable one million years to decompose!  Other interesting decomposition times: fishing line takes 600 years, plastic bottles take 450 years, and a plastic bag takes 10-20 years.  (The previous figures are from the U.S. National Park Service, Mote Marine Lab, Sarasota, FL.)

For more information about the International Coastal Clean-up, visit www.oceanconservancy.org.  For information regarding the local program, Beach Sweep/River Sweep, visit www.scseagrant.org.

Seashells

Information from Sara Saksewski’s “

Shells are the empty skeletons of a living organism.  Seashells are the skeleton, or protective covering, of mollusks.  A mollusk is a soft-bodied invertebrate that consists of a head, a foot and a soft body.  The mantle, which lines the inside of the mollusk’s shell, is responsible for shell growth and color.  While the mollusk is alive, a brown skin called the periostracum conceals the shell’s outer surface.

Bivalves are mollusks with two shells.  The shells are held together by a hinge.  Univalves, or gastropods, are mollusks with just one shell.  The aperture is the opening from which the gastropod emerges to move and eat.  When the animal retracts into its shell, the aperture is sealed by the operculum, a structure on the foot of the gastropod.

Univalves are less abundant than bivalves because gastropods are typically predatory.  Bivalves are commonly prey items.

Dunes/Plants

The dunes offer harsh living conditions due to the salt spray from the ocean, winds, moving sand, sun, and quick water drainage.  The living conditions are so harsh, that dunes may be likened to deserts.  As a result of these conditions, over time dune plants have developed special adaptations similar to desert plants.  Several plants commonly found on the dunes have thick, succulent leaves.  Succulent leaves help the plant to store water and reduce evaporation from the surface of the leaves.  Yucca, for example, has deep taproots to penetrate the to the ground water.  Another root adaptation is an extensive fibrous root system.  This type of root system allows the plant to catch water as it quickly moves through the sand.  These extensive root systems also help stabilize the dune.

Sea oats are a very important plant in the process of dune building.  Wind-blown sand is stopped in its tracks by their long leaves and tall oat heads.  The trapped sand begins to bury the sea oats and surrounding plants.  The sea oats then have the amazing ability to grow vertical runners, allowing daughter plants to be formed on the surface of the sand.  In this way, sea oats overcome being buried by the sand.  Other plants without this adaptation are buried, decomposed and become a source of nutrients for the sea oats.  Sea oats are so important in dune building and stabilization that they are protected by law.

Lighthouses

http://www.uscg.mil/hq/g-cp/history/WEBLIGHTHOUSES/lighthouse_curriculum.html
When people began exploring the ocean for food thousands of years ago, they would find their way home by searching for a pile of rocks that had been left on shore.  Since this only worked during daylight hours, seagoing explorers began lighting a bonfire at night or hanging a metal basket containing fire from a pole.  In some cases, a glowing volcano could be used as a point of reference.  As the business of world trade arose, the need for lighthouses expanded to include warning sailors of treacherous rocks.

The Egyptians built the first lighthouse in 280 BC.  It was 450 feet tall and used an open fire at the top as its signal!  The first American lighthouse was built in 1716 on Little Brewster Island in Boston.  The tallest lighthouse was built in 1872 in Cape Hatteras, NC.  It stands 196 feet!

Lighthouses are unique in color, shape and building materials.  For example, a lighthouse built on a rocky cliff might be short and squatty, whereas a lighthouse built on flat land would be much taller.  Lighthouses were built from readily available materials.

In order to help mariners determine their location, the Lighthouse Service ordered that each lighthouse be painted in a unique pattern.  In addition, to help mariners at night, each lighthouse had to have a unique flash pattern.  This is accomplished by varying the periods of light and darkness.  Some lighthouses use red or green lights.

Procedures

Materials
· Sieve
· Magnifying glasses
· Optional:  gloves for beach clean-up
· Field guides for seashells and dune plants
Procedure

1. Station 1:  Sieving 

(At least 15 minutes)

a.  Go to three different habitats of the beach:

a.  Bottom of dunes

b.  Mid-beach

c.  Water’s edge

b.  Use a sieve at each area.

c.  Use hand lens and look for:

a. Different textures of sand

b. Different sea animals

c. Different shells

d. Look to see the sand’s composition.

e. Color of sand

2. Station 2:  Beach Patrol

(At least 15 minutes)
a. Pick up trash on the beach.  Find at least 10 things to throw away (not shells)

b. Discuss why litter is dangerous and harmful to our environment.  If we bury the litter, will it go away?

c. Discuss different types of litter (plastic, paper, metal, & glass)

d. Throw litter into trash can.  How many trashcans do you see?

3.  Station 3:  Seashells

(At least 15 minutes)

Using the field guide, observe and classify shells on the beach.  After students pick up shells, have them classify themselves by (a) one shell vs. two shells and (b) color.

4. Station 4:  Dunes/Plants

(At least 15 minutes)

a. Look at the height of plants.  Compare

b. Use the field guide to identify a variety of vegetation.

c. Discuss the purpose for sea oats, lants, and dunes.

d. Look for snakeskins, animal tracks, and other signs of animal life.

Do NOT pick anything!!!!!

5. Station 5:  Sandbuilding

(At least 15 minutes)

a. Make a sand structure with damp sand.  Use shells and sticks to make windows, paths, or roads.  Make tunnels or moats.

b. Make a sand structure with drippy sand.  How high can you make your structure?

c. Use buckets and shovels to make sand castings or molds.  This works best with damp sand.

d. Find a stick and draw a picture in the sand.

6. Lighthouse/Shipfinders

(At least 15 minutes)

Lighthouse

a. Discuss the use of the lighthouse during the day and night.

b. If the lighthouse is working, count how many lights go by in a minute.

c. Discuss the color, shape, height, and if the lighthouse is made of brick, wood, metal or cement.

Shipfinders

a.  Look for all varieties: sailboats, motorboats, cargo, Navy, barges, windsurfers, research vessels, and shrimp boats.

      b.  Count how many ships/boats you see.

d. Discuss shape and colors of ships/boats.  If binoculars are available, can 

you read any words on the ships/boats?

Extension:

Have students perform a scavenger hunt.

Items to find:

1.  Shell with ridges

2.  Shell with a hole in it

3.  Snail shell

4.  Oyster shell

5.  Pen shell

6.  Find five shells that are different form the ones collected in items 1-5.

Other Items:

7. Speckled crab shell

8. Crab claw

9. Shark’s tooth

10. Sponge

11. Trash

12. Bird feather

13. Bone

14. Handful of sand

15. Find two different kinds of seaweed.

Assessment
Provide each student with a large piece of paper.  

1. Ask each student to draw a profile of the beach, showing the dunes and the water.  

2. Then, have the students begin drawing in the objects and organisms they observed while on the beach.  “Where did you see the lighthouse?”  “What did we look at on the dunes?”  “Did we see any boats, where were they?”  “Where did we find litter?”

3. Instruct the student to draw in a picture of a turtle nesting.  “Where does the turtle start?” – have the student write the number 1 by the turtle leaving the water.  “Where does she go to lay her eggs?” – have the student put a number 2 by the turtle near the dune line.  “What does she do once she finds her nesting spot?”  - have the student put a number 3 by the turtle digging a nest.  “What does she do after she lays her eggs in the nest?” – have the student put a number 4 by the turtle covering her nest.  “Where does she go after she covers the nest?” – have the student put a number 5 by the turtle going back to the water.

4. Have the students inspect their beach picture.  Instruct the students to put an “X” through any item that should NOT be on the beach.

Mastery/Nonmastery:  The student correctly places things found on the beach; for example, the plants are drawn on the dunes and not in the water.  The student knows the steps of turtle nesting and can correctly sequence the steps.  The student understands that litter does not belong on the beach.

Individual Printouts

A guide to front beach and dune plants may be accessed and printed out at http://oceanica.cofc.edu.  From the home page, Resource Products-Lab and Field Activities-An Educator’s Guide to Folly Beach by Steven Vettese, then click on “Flora”.

A guide to shells may be accessed and printed out at http://oceanica.cofc.edu/shells (will be accessible after December 2002).
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Members of the COASTeam Aquatic Workshops development team include: Katrina Bryan, Jennifer Jolly Clair, Stacia Fletcher, Kevin Kurtz, Carmelina Livingston, and Stephen Schabel


From COASTeam Aquatic Workshops: Oceans (Grade K); a joint effort between the COASTeam Program at the College of Charleston and the South Carolina Aquarium – funded by the SC Sea Grant Consortium
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