Magnificent Muddy Marshes

Focus Question

What is a salt marsh, and what plants and animals live there?

Activity Synopsis

Students will create a model of a salt marsh based on children’s books the teacher reads to the class.

Time Frame

1-2 hours

Student Key Terms

· mud

· solid

· liquid

· habitat

· salt marsh

· mixture

· substrate

· erosion

· oxygenate

Objectives

The learner will be able to:

· Listen closely while the teacher reads to him/her and create a model of the salt marsh based on the book and other visual aids.

· Recognize the organisms that call the salt marsh home and discuss how they affect their environment.

First Grade Standards Addressed

Science Standards


IA1a, IA4a, IIC1a, IIC2a, IVA4c, IVA3b

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. 49-52.

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 cordgrass.

· Spartina has a special adaptation that allows the plant to actively transport salt out of its leaves.

· In addition to nutrients from the sea, larval organisms are washed into the salt marsh by the rising tide.  The tall blades of Spartina offer protection from larger predators for developing marine organisms.

· The marsh has a muddy substrate.  Spartina helps to stabilize the substrate and lessen the effects of erosion by waves.  Spartina also helps to oxygenate the soil, encouraging further plant growth.

· Mud is neither a solid nor a liquid.  It is made of clay particles and water.  The clay particles are a solid and maintain their shape; therefore, mud is actually a mixture.

· Spartina also shades the underlying substrate, thereby reducing evaporation.  By reducing evaporation, the concentration of salt in the substrate is reduced, and the substrate stays moist, providing crucial habitat for other organisms.

· Burrowing crabs help to oxygenate the substrate.  Organisms also help to fertilize the soil.  Ribbed mussels help to stabilize the substrate.

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 is then broken down by bacteria and becomes fertilizer for the next Spartina crop!

Two factors that would make it difficult for a land plant to live in the marsh: roots must be almost always in contact with water and leaves may be submerged by salt water twice a day.  Only two grasses, S. patens and S. alterniflora, can thrive in this environment.  The blades of Spartina alterniflora create a forest-like condition and almost no light penetrates to the mud below.  Spartina patens grows no taller than 2 feet in the high marsh, where it is only submerged during really high tides and is protected from currents by Spartina alterniflora.  Therefore, the dead Spartina patens grass is usually present under the current growth, so the mud is never exposed to direct light and stays moist throughout the year – providing critical habitat for critters.  Spartina cells have increased the concentration of salt in their internal water so that it is higher than the concentration of salt in the surrounding water.  The roots are able to filter out most of the salt, only pulling in the fresh water from the surrounding seawater.  For the salt that is absorbed by the roots, Spartina has special glands that can pick out the salt getting into the plant and secrete a concentrated solution to the outside of the plant.  The water secreted with the solution evaporates and leaves behind the salt crystals.  The plant also concentrates some of this salt in their cells.  The mud in the salt marsh is almost absent of oxygen.  Since the mud is flooded with water, the air spaces in the soil are filled with water.  The surface of the marsh soil is covered with bacteria and other living organisms that consume large amounts of oxygen.  Therefore, oxygen levels are reduced to almost zero below the top few tenths of an inch.  How does Spartina get the needed oxygen?  They have a set of hollow tubes running from the leaves down into spaces within the roots.  These spaces are filled with air and are open to the air through the stomata on the leaves.  Air travels by diffusion.  Since the concentration of oxygen inside the tube is lower than that outside, oxygen diffuses in – and, since carbon dioxide, produced by respiration, is high in the tube and low in the air outside, carbon dioxide diffuses out.  The tubes cannot be filled by water, so Spartina closes the stomata at high tide.  The air spaces in the roots actually hold more oxygen than the plant needs, so some diffuses into the mud surrounding the Spartina plant.  If you dig up a sprig of Spartina, you will see reddish mud immediately surrounding the plant due to oxidation.

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.  

Salt marshes have numerous ecologically important functions.  First, the marsh is used as a nursery for two-thirds of commercially important fish.  The marshes are important resting and feeding areas for migratory birds.    For thousands of years, migrating birds have depended on a series of marshes along the coast – protecting only a few patches of marsh will not serve these animals.  Marshes serve as buffers against storm surge – a very important function for coastal residents!  It has been estimated that an acre of wetland flooded to a depth of one foot could hold 330, 000 gallons of water.  Marshes also help to filter pollutants out of the water, as well as trap sediments and nutrients.  

Procedures

Materials

· Modeling clay

· Paper

· Crayons

· Scissors

· Glue

· Drinking straws (cut in half)

· Dirt

· Water

· Large pan (if you’re splitting the class into groups, each group needs a pan)

· Various craft materials

· Children’s books about marshes; Suggested books: Marshes & Swamps by Gail Gibbons, Heron Street by Ann Turner (this book is about the effects of humans on the marsh), Marshes and Swamps (focus the students’ attention on the “saltwater marsh” section), Our Wet World by Sneed B Collard, III (this book has a good drawing of the salt marsh, some language may be able the first grade level).  Also, use the SCDNR poster “Life in the salt Marsh” as a reference for students.  If your school has a laptop/LCD projector set-up, visit the website http://www.knowitall.org/sclife/ with your students.  You take a virtual field trip through the marsh.  The site has excellent photos of marsh critters and short movies of the organisms!

Procedure
1. Begin by asking the class to describe their homes.  How does the floor of your home feel?  What is your favorite spot in your home?  When you look up, what do you see?

2. Explain to the students that you will be reading a book about a special habitat called a salt marsh.  We will learn about the animals and plants that call the salt marsh “home” by reading a book and then we will build our own salt marsh.

3. Who can tell me about a salt marsh?  Has anyone visited the salt marsh?  Does anyone live near a salt marsh?

4. The students will begin creating the model by making the substrate.  Ask the students: Who has ever played in the yard after it has rained?  What is your favorite part of playing in the yard after the rain?  Does anyone like puddles?  Does anyone make mud pies?  Is the mud always there?  How does the mud get into your yard?  Explain to the students that once the dirt gets wet, it becomes mud. Mud is a mixture between clay (the dirt) and water.

5. Then, ask the students: Who has visited the salt marsh?  Does anyone live near the salt marsh?  Does anyone know how the ground feels in the marsh?  Does it look and feel like the ground in the schoolyard or like the ground in your yard after the rain?  Explain to the students that the ground in the marsh is made of mud.

6. Tell the students that we will begin making our model by creating mud!  Take the students into the schoolyard.  Have them touch the ground and determine if the dirt is a solid or a liquid.  Dig up some dirt and take it back into the classroom.  Provide the students with a pitcher of water.  Is the water a solid or a liquid?  What will happen when we mix the dirt from the schoolyard and the water?  Have the students mix the water and the dirt in a large pan (or container).  What did they make?

7. Have the students explore the mud. Explain to the students that in the marsh, there is a special grass named Spartina that helps to hold the marsh mud in place, so that it is not washed away by the water.  Have the students spread the mud across the bottom of the container.  Tell the students they have just made the ground of their salt marsh.  What do we have that could represent the grass Spartina?  Have the students cover their marsh with halved drinking straws.

8. Read books and use the poster and website with your students.  In Marshes and Swamps, focus the students’ attention on the section about saltwater marshes after reading the book.  Also, on the very first page of this book, there is a drawing of a very important marsh animal – the periwinkle snails! 

Extension:  While the students are placing the periwinkle snails into the model, you may have them sing this song.  (to the tune of ‘the wheels on the bus’) “The periwinkle snails go up the grass, down the grass, up the grass; the periwinkle snails go up and down, all through the day!”

Extension: see “Wetland Metaphors” in WOW!: The Wonders of Wetlands, Environmental Concern Inc., P.O. Box P, St. Michaels, Maryland 21663.

Assessment

Have each student create a small salt marsh habitat.  They should include one plant and two animals.

Mastery/Nonmastery: The student correctly models Spartina as the dominant plant in the marsh.  (If you have discussed plants that border the marsh, make sure that the student placed those plants on the border and not throughout the marsh!  (For example, palmetto is an acceptable border plant, but would not be found covering the marsh.)  The student correctly models two salt marsh animals.  (No polar bears in our marshes!) 
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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.
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