The Secret Life of a Marsh 

	Grade Level

K - 8

Subject Areas

Biological Science, Performing Arts

Skills

Analysis, construction, evaluation, observation, synthesis 

Duration

20-60 minutes

Group Size
One class of approximately 25 students

Setting

A clear floor space in the gym, classroom or outside

Vocabulary

Freshwater marsh, food web, decomposer, detritus

New Jersey CCCS

Science 5.12.1

Science 5.6.6

Science 5.1.2

Language Arts 3.2.7

Language Arts 3.1.6

Comp. Health/Phys. Ed 2.5.4, 3

OCWR 4.2


	Objectives

Students will:

· Identify components of a food web in a freshwater marsh..

· Identify the interconnectedness of residents in a freshwater marsh.

Background

Freshwater marshes are important and fascinating habitats.  Freshwater marshes provide flood control, drought relief, water filtration and wildlife habitat.  As the interface between terrestrial habitats and aquatic habitats, these marshes provide shelter and living space to a diverse array of plants and animals.   These numerous inhabitants, adapted to the living conditions presented by the marsh, live fascinating lives almost hidden from our human sensibilities.

Marshes are extremely productive ecosystems, producing more food than the most fertile agricultural lands.  Producers include a variety of grasses, sedges, and rushes as well as many perennial plants.  Familiar marsh plants include bulrushes, cattails, duckweeds, soft rush, and monkey flower. These plants are adapted to living in waterlogged soils, and are capable of utilizing inorganic nutrients.  Water, during flooding, distributes nutrients throughout the wetland providing food for further growth.  While wetland plants provide food for humans (ie. wild rice) and wildlife, the vast majority of the productivity is recycled as the plants die.  This cycle provides the base of the marsh food web as plants decay into detritus.  Bacteria, protozoa, insect larvae, shellfish and fish fry feed on detritus.  These detritus-feeders are fed upon by other invertebrates, fish, birds and mammals, extending the marsh food web onto solid land.  Most of this feeding occurs without any human witnesses. 

Hidden in the marsh, the whole food web is constantly moving.  Producers are dying and decaying, consumers are feeding on the detritus, and secondary consumers are feeding on those organisms.  A visit to the marsh is sure to reveal some of this activity if good observation skills are being used.  


Materials
· Timer (optional)

· Envelopes (one per student)

· Colored paper for tokens, five colors (re, blue, yellow, green, white)

· Predator feeding-behavior cards

· Detritus feeding-behavior cards

Procedure

Warm Up

Have any students ever visited a freshwater marsh?  What types of life did they find in the marsh?  Did they observe any wildlife there? Discuss the types of animals that may live in a freshwater marsh.  Discuss what foods are available to these animals and review the concept of a food chains and food webs. Emphasize the high productivity of marshes and discuss the role of detritus in the food web.  You may introduce the terms decomposer, producer, consumer, predator, and prey.  Tell students that they will be playing a game that simulates life in a freshwater marsh.

Preparation

The chart below designates the roles of student players for a class size of 25.  Make adjustments to these numbers to meet your class size. (Note that approximately one-fifth of the class should be designated as predators and four-fifths should be detritus-feeders.)   Create food tokens by cutting colored paper.  Each individual detritus-feeder will receive 5 food tokens of the color designated in the chart below. For example, there will be 20 red tokens cut, with each of 4 mosquito larva receiving 5 tokens.  Copy the feeding behavior cards.  Correlate food tokens and detritus-feeder cards and place in envelopes.  Predator feeding-behavior cards should be placed in empty envelopes.

PLAYERS

	DETRITUS-FEEDERS
	PREDATORS



	4 mosquito larva  

RED
	1 bluegill sunfish

	4 scuds (aquatic amphipods)  BLUE
	1 raccoon

	4 dace (minnow-like fish)

YELLOW
	1 chain pickerel

	4 freshwater clams

GREEN
	1 great blue heron

	4 crayfish

WHITE
	1 snapping turtle


The Activity

1. Define the play area for this activity – this represents the marsh.  An outside play area is preferable.

2. Distribute one envelope to each student.  Tell students that inside they will find their secret identity on a card.  (Identities of individual students will be revealed through behaviors displayed during the game.) The card also describes their feeding behavior. Additionally, students representing detritus-feeders will find food tokens in their envelopes.  Tell students to open their envelopes and remind them that their identity should be a secret.

3. Explain the rules:

· Each student represents a member of the marsh food web - either detritus-feeders or a predator.

· Detritus-feeders have food tokens in their envelopes – each food token represents one individual of that designated species.

· All players will display their feeding behaviors during the entire game.

· Predators will move about the playing area by walking only, feeding on detritus-feeders.  Detritus feeders cannot significantly move about the playing field, being restricted to a squatting or sitting position

· Predators will feed on detritus-feeders by tagging them.  If tagged by a predator, the detritus-feeder gives the predator a token from their envelope.  The predator collects tokens in their envelope.

· A predator cannot tag the same student twice during a feeding cycle.

· Detritus-feeders continue displaying their feeding behavior until they are out of tokens, at which time they lie on the ground and quietly decompose in the marsh.

· The game will end with a designated signal.

4. Students should spread out on the playing area taking their envelopes with them.

5. Play begins with all players displaying their behaviors in the playing area. Predators should begin feeding, collecting food tokens as they play. 
6. Allow enough time so that most predators have 10 food tokens.  Signal the end of the game and gather the students, with their envelopes, to discuss the game.

7.  Discuss the results of the game.  Disscussion points include:

· How were predators distinguished from detritus-feeders? [By movement]  Describe the feeding behaviors displayed and what they represent.

· In order to survive, predators needed to acquire 10 food tokens.  Did all predators survive?  If not, why not?  Discuss what might actually happen in nature.

· Did any detritus-feeders give up all their food tokens?  Describe what this signifies.  Discuss why these players ended up decomposing in the marsh.

· Examine the feeding of the predators in the game by looking at the food tokens they gathered.  Does this diet (collected in the game) represent a realistic diet for the predator? (ie. Would the raccoon really feed on a mosquito larva?)

8. Draw a food web based on the feeding activities represented in this game.  Add the plants that are the source of the detritus. Through discussion or research, the connections in the web could be modified to reflect only the true feeding habits of the predators included.

9. At the conclusion, have the detritus-feeders collect from the predators the appropriate food tokens to make their envelope complete again (5 food tokens of the appropriate color).

10. Consider repeating the game with modifications.  

Assessment

Name some examples of freshwater marsh organisms and describe their “lifestyle” (ie. predator, detritus feeder).  Create a food web for the freshwater marsh including: muskrats, detritus, midge larva, dace, bacteria, freshwater clams, cattail, green heron, pumpkinseed sunfish, and humans.

Extensions

Generate a list of organisms that can be found in the marsh.  Use this list for the following:

· In art class paint a mural of a freshwater marsh food web.  Connect each animal, using yarn, with its source of food. 

· Research the life history of freshwater marsh organisms.  Create a fictional “day in the life” story about each individual organism, describing the encounters and happenings of that organism  during a fictional day.

Visit a freshwater marsh:

· Look for elements of the food web:  signs of organisms (raccoon footprint, beaver gnawing, muskrat lodge); signs of predation (ripples from a feeding fish, piles of clam shells, a hunting heron) and sources of detritus. Try to identify some of the plants and animals present. 

· Make written observations during a visit to the marsh.  Create a list of describing words and phrases.  Use observations and the generated word list to create a piece of poetry.

Credits

This activity was adapted from:

1. “Marsh Munchers” in Aquatic Project WILD, Western Regional Environmental Education Council, 1992.

The Secret Life of a Marsh

Feeding Behavior Cards

Detritus feeders

	Mosquito Larva – use mouth brushes to sweep suspended detritus into their mouths. Action – In a squatting position, place hands on both sides of mouth with fingers spread and extended; wave fingers inward toward open mouth to sweep in imaginary detritus. 


	Mosquito Larva – use mouth brushes to sweep suspended detritus into their mouths. Action – In a squatting position, place hands on both sides of mouth with fingers spread and extended; wave fingers inward toward open mouth to sweep in imaginary detritus.

	Scud – feed on detritus deposits utilizing their legs to create a current that draws food toward their mouths.  Action – In a squatting position, place upper arms against the side of the body with fore arms reaching forward; wave fore arms from face downward and pop mouth at imaginary detritus as it passes in the current created.


	Scud – feed on detritus deposits utilizing their legs to create a current that draws food toward their mouths.  Action – In a squatting position, place upper arms against the side of the body with fore arms reaching forward; wave fore arms from face downward and pop mouth at imaginary detritus as it

passes in the current created.

	Dace – feed on plankton and bits of suspended and deposited detritus.  Action – In a squatting position, move about slowly, puckering your lips making popping sounds to suck in imaginary detritus.


	Dace – feed on plankton and bits of suspended and deposited detritus.  Action – In a squatting position, move about slowly, puckering your lips

making popping sounds to suck in imaginary detritus.

	Freshwater Clams – feed by filtering plankton and detritus from the water using their siphons.  Action – In a sitting position, form an imaginary straw with one hand in front of the other in front of your mouth; make slow sucking sounds.  


	Freshwater Clams – feed by filtering plankton and detritus from the water using their siphons.  Action – In a sitting position, form an imaginary straw with one hand in front of the other in front of your mouth; make slow sucking sounds.  

	Crayfish – feeds on detritus deposits using modified forelegs as scoops. Action – Crawl, or move about slowly while squatting; use your hands like “pinchers” to scoop up imaginary detritus.


	Crayfish – feeds on detritus deposits using modified forelegs as scoops. Action – Crawl, or move about slowly while squatting; use your hands like 

“pinchers” to scoop up imaginary detritus.


The Secret Life of a Marsh

Feeding Behavior Cards

Predators

	Bluegill Sunfish – eat invertebrates, fish eggs and fry in the water. Can often be heard and seen feeding on insects at the waters surface making a loud “pop” and ripples.  Action – Walk around with your hands at your hips, fingers outstretched like pectoral fins; make loud popping sounds with your lips as you approach detritus feeders.  


	Raccoon – an omnivore who feeds on a wide variety of items including invertebrates and small vertebrates.  Extremely tactile-oriented. Action – Walk around rubbing both hands together, grinning excessively.  

	Chain Pickerel – feeds on a wide range of invertebrates and vertebrates.  Utilizes sharp teeth to capture larger prey.  Action – Walk around with arms outstretched, fingers forming upper and lower teeth.  


	Great Blue Heron – feed mostly on fish using their long bill to capture or spear prey.  Action – Walk around with arms outstretched and together like a long, slender bill; use a spearing action..

	Snapping Turtle – feed on a wide variety of invertebrates and vertebrates.  Captures prey using its sharp beak and very strong jaws.  Action – Walk around with both hands in front of your mouth; fingers together, forming upper and lower beaks and snap as you approach detritus feeders.




