What’s The Difference?

Focus Question

How is the salt marsh different than the beach?

Activity Synopsis

Students observe and compare the salt marsh habitat to the front beach habitat.

Time Frame

45 minutes

Student Key Terms

· Spartina

· salt marsh

· tides

· wrack line

· dune

· shell

· wave

· litter

· Sea Oats

· primary dune

· secondary dune

· wrack line

· substrate

· succulent

Objectives
The learner will be able to:

· Observe and discuss the differences between the salt marsh and the beach.

First Grade Standards Addressed

Science Standards


IA1a, IA4a, IB1a, IIC1a

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. 61-62.

Key Points

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

· The most common plant in southeastern salt marshes is Spartina alterniflora, or smooth cord grass.

· Spartina leaves die each autumn and some are washed out to sea with the tides.  Waves then wash the decaying Spartina leaves back onto the shore, where they form the wrack line.  The wrack line indicates the high tide mark.

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.

The state of South Carolina has more acres of marsh than any other state on the Atlantic coast.  The state’s grand total is 344, 500 acres of salt marsh!  Salt marshes in South Carolina are influenced frequently by the rising and falling tides.  We have 2 high tides and 2 low tides in a 24-hour period.  This makes the salt marshes a tough place to live because of frequent changes in salinity, temperature and water depth.  The flora and fauna of marshes are determined by these factors.

The most common plant in the low, wet marsh is Spartina alterniflora.  This plant is responsible for most of the marsh’s productivity.  Spartina has narrow, tough blades and special salt-secreting glands.  These adaptations allow the plant to inhabit an ecological niche uninhabitable to most plants.  In the portion of the marsh that is not regularly flooded, more plants are able to live.  A short form of Spartina, Spartina patens, inhabits the high marsh.  Black needlerush is also found on spots of higher ground.  Bordering the areas of high marsh are shrubs such as wax myrtle, yaupon holly, and red cedar.

Spartina is mainly consumed by other organisms after it is dead and decaying.  The detritus forms the base of the marsh food web.  Worms, fishes, shrimps and crabs feed on the decomposing plant material.  The feces are then broken down by bacteria and become fertilizer for the next Spartina crop!

Fiddler crabs are recognizable inhabitants of the salt marsh.  The males have one large claw.  When they are trying to attract a female, they wave the claw and bounce up and down.  There are actually two species of fiddler crab – the Periwinkle snails climb up and down the blades of Spartina with the rising and falling tides.  The periwinkles are feeding on bits of algae on the blades of grass. Mussels are another common inhabitant of the salt marsh.  Their byssal threads hold them in place.  Also common are the tasty oysters!  Mud snails crawl across the mud, feeding on decaying plant and animal material.

The stems, leaves and roots of marsh plants provide food and shelter for fish, crags and shrimps.  Many commercially important species, such as the spot tail bass or red drum, utilize the salt marsh as a nursery.  Most marsh inhabitants move into and out of the marsh habitat with the rising and falling tide.  Some of the small animals can remain in small puddles of water left in the marsh surface as the tide recedes.  During low tide, many wading birds visit the marsh to feed on invertebrates that are hiding in the mud.  Also during low tide, the oysters and mussels close their shells tightly.  Mammals, such as the raccoon, also come into the marsh to feed at low tide.

The diamondback terrapin is the most common reptilian species in the marsh.  Diamondback terrapins forage the marsh during high tide and even lay their eggs in the marsh!  The American alligator may be found in brackish salt marshes, but they must return to fresh water to remove the excess salt from their bodies.

Birds commonly seen in the salt marsh include the red-winged black bird, herons and egrets.  The clapper rail is the most elusive inhabitant of the salt marsh.  Though often heard, these secretive birds are rarely seen.  The phrase “skinny as a rail” refers to this animal.  The body of the clapper rail is the perfect shape for moving through the blades of Spartina!  The birds’ feces provides fertilizer for the marsh.

After only a few moments in the marsh, you are sure to notice a very distinctive odor.  The smell is that of hydrogen sulfide.  In the marsh, the small sediment particles are packed together so tightly that there is no oxygen among the particles.  The bacteria and fungi that inhabit the mud have the unique capability to carry out anaerobic respiration, or respiration without oxygen!  In anaerobic respiration, the organisms remove sulfate from the surrounding water and then release hydrogen sulfide into the surrounding mud.

The wrack line runs the length of the beach and marks the place where the tide reaches its highest point.  When sand is blown over the wrack line by the wind, it falls out of the air and begins to accumulate around the wrack line.  Sand continues to accumulate and a dune has begun to form!  Seeds entrapped in the wrack have the perfect place to germinate – moist with a lot of nutrients.  As the plants grow, their roots keep them stabilized in the shifting sands.  The continued accumulation of sand provides a more stable zone for growth.  The wrack line is on its way to becoming a primary dune.

Primary dunes are often called the deserts of the beach.  Inhabitants must have adaptations to deal with harsh conditions including desiccating (drying) winds, salt spray, rapid water drainage, shifting substrate and high solar radiation.  Some of these adaptations include thick, succulent leaves, deep taproots to penetrate to the ground water, and extensive fibrous root systems that spread through the sand catching water as it drains through the sand.  

Sea oats have long curly leaves and tall oat heads that serve to trap wind-blown sand as it travels down the beach.  The trapped sand begins burying the sea oats and all neighboring plants.  Sea oats have adapted to grow vertical runners that produce new plants on the surface of the dune, thereby staying ahead of the accumulating sand.  The neighboring plants are buried, die, and the decaying matter provides nutrients for the sea oats.  For this reason, it is typical to see a dune covered only by sea oats.  Since sea oats play such a vital role in dune formation, they are protected by law.  Fines for destroying sea oats can reach as high as $200 per plant!

Secondary dunes are located behind the primary dunes.  Since the primary dunes are blocking most of the desiccating winds and salt spray, secondary dunes are more stable.  This added stability allows for greater plant diversity.  

Many shorebirds nest in dunes.  Raccoons, mice, rats, opossums, rabbits, snakes, lizards and foxes forage in the primary and secondary dunes (Keener-Chavis, p.63).  The Loggerhead sea turtle uses the dunes as a nesting area.  

In addition to being important wildlife habitat, sand dunes serve as the first line of defense for the mainland.  Dunes help to absorb the impact of unusually high tides, nor’easters, and storm surges.  Sand dunes may be thought of as reservoirs of sand.  They, too, suffer erosion during a storm surge; however, the sand is washed offshore and is then available for re-deposit on the beach!

Folly Beach is rapidly eroding on the south end.  Erosion is a natural process and is expected on barrier islands.  Barrier islands are quite literally moving bars of sand, and during a storm surge, they serve as the first line of defense for the mainland.  Since these islands are not as stable as the mainland, they are not the best places to build hard structures.  This fact, however, is often ignored in home and business owners’ endless quests for the best view!  Once the beach begins to wash away by this natural process of erosion, we humans want to try to stop it to save our hard structures.  There are several methods of fighting nature.  Groins are structures that are perpendicular to the shoreline and are created to trap more sand.  The downside of trapping more sand on one side of the groin is that the other side is still missing out on the sand!  When this happens, the next person down the beach builds a groin to trap more sand in his front yard, and so on.  This is how an island ends up with a groin field.  Folly Beach is a good example of this.  Jetties are also perpendicular to the shore, but the function of jetties is to stabilize a harbor for ship traffic.  It is thought that the Charleston jetties are stopping the longshore transport of sand and Morris Island and Folly Beach are both eroding more rapidly for this reason.  Sea walls are built parallel to the beach with the hopes of reducing the impact of wave action on the beach. You may have also seen homeowners stack bags of sand in front of their homes in an attempt to slow the process of erosion.  Beach renourishment is another common way to slow coastal erosion.  Sand is brought in from an inland or offshore source and dumped onto the eroding beach.  Folly Beach County Park has been the recipient of beach renourishment in the past.  The sand does not stay in place for long periods of time.  This may be because the sand is “foreign” to that particular beachfront and the waves easily wash the sand out to sea.    

Procedures

Materials

No materials needed.  Field equipment such as hand lenses and rulers are optional.  The teacher may want to have a shell field guide available and a guide to the marsh and dune plants.  A plant guide may be printed out from http://oceanica.cofc.edu/activities. Go to “An Educator’s Guide to Folly Beach” and from there, click on “Flora”.  The page will allow you to choose the plant zone you would like to view.  You may also views “Fauna” if you’d like to print out a guide to beach critters.

Procedure

1. It is best to schedule a field trip to Folly Beach during low tide.  The south end of Folly is eroding at a rapid rate and much of the front beach is underwater at high tide.  In addition, the high marsh is underwater at high tide!

2. This activity is written assuming the students are visiting Folly Beach County Park. It is easily adaptable to any beach at which the marsh and the front beach are both easily accessible.  When pulling into the county park parking lot, the ocean is on your left and marsh is on your right.  After the students have visited the restroom, take them to the marsh area.  It may be possible to take your students onto a marsh walkover.

3. Ask the students to tell you about the ground in the salt marsh.  What color is it?  Reach down and gather some mud.  Allow the students to feel the mud and describe the mud to you.  What plants do the students see?  Do you see any animals?  You may want to prompt the students to recall the activity “Magnificent Muddy Marshes”, the salt marsh poster, and any books you read about the marsh.  Does the marsh smell?  Do you see water?  Waves? 

4. After the students have made their observations about the marsh, walk them onto the front beach and allow them to explore.  Following a bit of exploration and ooh-ahh time, gather the students together.  Have the students describe the ground.  Is it the same as the salt marsh?  Why or why not?  How does it feel?  What plants do you see on the beach and dunes?  The students may see sea oats, but explain that this is a different kind of grass than the one living in the salt marsh.  Do you see the same animals?  How does it smell?  How does it feel to stand on the beach?  Does the water look the same?

5. Discuss with the students that the beach and the salt marsh are two different habitats.  In each habitat are organisms adapted for living in that habitat; and if the organisms changed habitats, their needs (air, food, water, shelter, living space) might not be met.

Assessment

In the classroom, have each student draw a picture of him/herself standing on the beach and a picture of him/herself standing in the salt marsh.  Prompt the students to draw and color the ground in each habitat, then to draw a plant the class observed in the habitat, and finally to draw an animal the class observed in each habitat.  Finally, prompt the students to draw the water in each habitat.  Have each student tell a story about the organism he/she drew.  How do you think the organism gets food, water, and air?  Where does it sleep?  What if the organism was moved to the opposite habitat?  Could it live?

Mastery/Nonmastery: The student correctly depicts the differences between the two habitats. For example, periwinkle snails should not be drawn on the front beach and waves should not be drawn in the salt marsh. The student explains that each organism lives in a habitat in which its needs can be met.
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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: the Coast (Grade 1); 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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