Meiofauna....Life Between the Sand Grains

Teacher Materials

Key Concepts

Wherever there is food and water available, you will find living things.

The spaces between grains of sand in the intertidal zone on sandy beaches are home to a group of microscopic animals called Meiofauna.

These animals have adaptations, such as flattened body shape and hook-like appendages, to stay in place when waves wash over the beach.

Summary of the Activity:

LOOK: Students brainstorm what animals that live between sand grains on a beach might look like. Discuss just how tiny they are (microscopic), what they might eat, how they can stay in place when a wave hits the beach and churns the sand.

GUESS: Students make a clay model of a meiofauna organism that they think would stay in place when a wave washes over the ³sand² (styrofoam pellets in a 2 liter soda bottle container).

TEST: Models are tested by each group after being placed between the styrofoam sand grains. A quart of water is poured over the ³sand² and results are recorded on a data sheet.

TELL: Groups discuss results and revise their models. 

LOOK AGAIN: After several tests and model revisions, groups discuss the characteristics they would expect to find in a microscopic organism living between sand grains. They compare their results with the rest of the class. Which shapes were most likely to stay in place when a wave washes over them?

Background Information

Meiofauna are aquatic organisms that inhabit the microspaces between adjacent sand particles in fresh and salt water environments. They were discovered in the 1920¹s, and live among grains that are larger than 125 microns in size. Smaller grains do not have sufficient space between them and organisms must be burrowers.

Grain size is the single most important influence on the presence or absence of interstitial organisms (organisms that live in the spaces between sand or dirt particles). Small grain size holds water, but circulation is slow, so oxygen is reduced. Larger grains have good circulation of water, but drain quickly.

Wave action at the surface of the sand on a beach tends to move the grains. Meiofauna avoid being thrown out into the open water, or crushed by moving sand particles. They have adapted to this environment b by forming hooks and suction devices to hold onto grains, and by being a flat, re-enforced shape. They eat particles that drift in with the currents, or some eat the diatoms that live attached to the sand grains. 

Most meiofauna are found just below the surface in the wet sand to 10-15cm deep. The light can penetrate the sand and there is good water circulation. There is a definite vertical zonation of meiofaunal types. (For illustrations and collection information, see Nybakken, James. Marine Biology, An Ecological Approach 1993.) Meiofauna is not found in the sand of the dry upper beach.

Common characteristics are small size, often wormlike shape, flatness, re-enforced body wall to resist crushing, often have appendages to grip sand such as hooks, or a suction device.

These organisms are found all over the world in aquatic environments. The types found in Monterey Bay are similar to those found in the Antarctic or Equatorial regions. More information is known about Atlantic meiofauna. Pacific coast and freshwater organisms are not as well studied.

Materials List
For each group:

Plasticine clay...a walnut sized piece

Toothpicks, pins, string for model construction

2 liter clear plastic soda bottle: Cut off the top at the ³shoulder² so there is a wide opening. Poke 15-20 holes in the bottom and sides with an ice pick or drawing compass so water drains out quickly.

Washable felt tip pen for marking the model position in the soda bottle

Styrofoam peanuts to fill the bottle 2/3 full: break peanuts into smaller pieces

Quart milk carton or jar for pouring water to simulate a wave

Basin to place the soda bottle setup and catch water

Measuring tape to measure distance model traveled after wave action

Newsprint paper for each team to illustrate most successful model: colored pens or crayons

Discussion Questions
1. How do you think these animals stay in place between the sand grains when waves wash over them?

2. What do you think Meiofauna looks like?

3. What do they eat?

4. Where do they get their oxygen?

Extensions
1. Do students think the SIZE of the sand grains makes any difference to the meiofauna? Why? How could we find out?

Test the relationship of grain size to water flow by timing the flow of water through a sieve filled with fine sand, then a sieve filled with coarse sand. Which holds water best? Which gives the best circulation of oxygen and nutrients? How does this affect meiofauna? What would happen on a rocky beach where the water drains away immediately?
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LOOK: How do you think meiofauna stay in place between the sand grains when waves wash over them? With your group, build a model organism out of clay that will remain in place between styrofoam ³sand grains² when a ³one quart wave² washes over the beach. Start with a piece of clay about the size of a pea.

GUESS: Make your model keeping in mind possible shapes that would resist being moved easily when water washes over them. Would it be round? flat? square? triangular? Add string, toothpicks, pins to your clay model if you wish. Keep in mind that these organisms are microscopic in real life.

TEST: Test your model in the soda bottle with styrofoam ³sand². Notice there are holes in the bottom and sides of the bottle to allow water to flow through. Put the bottle in the basin to catch drips. Place your model along the side of the bottle between the grains where you can see it if it moves. Mark the outside of the bottle to show your model¹s starting position using the washable felt pen. Pour the one quart wave over the styrofoam and watch for movement in your model. Mark the ending position of the model after the wave drains through. Measure the distance moved.

TELL: Record your model design and results for each test on a data sheet. Make and test at least 8 models.

LOOK AGAIN: Look at your data sheet to determine the most successful model. What are the characteristics of your meiofauna that worked best to keep it in place through wave action? Draw a picture of your best design on the newsprint to share with the class. Be ready to explain why it worked!
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