Mighty Muskrats

	Grade Level

5 - 8

Subject Areas

Environmental Science, Social Studies and Mathematics

Skills

Analysis, interpretation, creative thinking, and problem solving

Duration

50 minutes

Group Size

Class

Setting

A clear floor space in

the gym, classroom, 

or outside

Vocabulary

Phosphorus, nitrogen,

calorie, marsh, nutrients, metabolize

New Jersey CCCS 

Science 5.1.4

Science 5.12.1, 3, 4

Science 5.5.3, 5.6.11

Social Studies 6.3.1, 8

Social Studies 6.9.1, 5, 6

Mathematics 4.10, 11

Mathematics 4.3.1, 10

Language Arts 3.4.16

Language Arts 3.3.4, 5


	Objectives

During this activity, students will:

· experience the relationship between nutritional consumption and energy output.
· explore the concept of conservation , community cooperation, and resource limitation.
Background

One of the most common mammals that is dependent on watery locations is the muskrat. It can be found near the vegetated edges of marshes, rivers, or lakes. In order for them to have the energy to build their dens which are burrowed into the banks of the waterway or their lodges which are constructed out in the open water or their feeding platforms, they need to consume large quantities of phosphorus and nitrogen in their diet. Part of that energy is also needed to mate and then raise their four to six baby muskrat litters, to gather food, to ward off predators, and to support its daily regimen of swimming and walking about. Their diets consist mainly of plant material such as cattails, purple loosestrife, waterlily, fanwort, clover, and vegetable and fruit crops of apples, carrots, corn, soybeans, and alfalfa. When there is a shortage of these supplies muskrats will also feed on clams, snails, crayfish, and other small water creatures.

Since muskrats use a lot of energy in their daily lives they need a sufficient supply of calories to fuel this requirement. A calorie is a unit used to measure the heat, i.e. the energy produced by the nutrients in food when they are metabolized by the body. A variation in energy expended requires a variation in required calories. For instance, lying on the beach demands far fewer calories than playing soccer. 




Materials
· Mighty Muskrat Score Cards, Calorie Counts, and Activity Descriptions

(one of each per student)

· Poker chips: 50 red, 25 white, 25 blue or: 50 acorns, 25 sticks, 25 small stones

· Information poster showing caloric value of chips or other objects used 

Procedure

Warm Up

What do muskrats look like? How do they make their lodges and dens? What do they like to eat? What kinds of things do they do in the winter to keep warm and what activities are summer ones? Explore other aspects of muskrat life with the students.

What foods do the students like to eat best? What are the important nutrients to include in their diets in order for them to be healthy?  What foods include these? 

The Activity

1. Explain to the students that they are now a bunch of muskrats living in the Trenton Marsh and they are going to have to forage for their food in and around the marsh.   

2. Pose the question: Does anyone know what calories are and what is their function? What is the difference between empty calories and those which provide 

real nutritional support? What happens when you have too many or too few calories in a diet?

3. Discuss how this game will explore the relationship between how much energy  a muskrat needs to be able to go about his/her daily life.

Note:  The amount of calories indicated in this activity may not be the actual one needed by a muskrat. It is used as a means of comparison for the students to make. 

4. Whether you choose to use the poker chips or some other group of items to represent the food which is a potential part of a muskrat’s diet, the values are as follows:

*the group of 50 items represent a serving of mussels, carrots and soybeans that contain 510 calories.

*the first group of 25 items represent a serving of clover and corn that contain 160 calories.

*the last group of 25 items represent one serving of cattails that contain 115 calories.  

5. Distribute the Mighty Muskrat Score cards and write the above information on the board.

6. Scatter the chips widely on the floor and remind the students that these represent the food that they will be hunting for. Muskrats do not talk, they make squeals and moans and gestures to communicate with each other. When you say “go” the students will have 30 seconds to gather as much as they can until you say stop. Then have them add up the total calories which they have gathered and write them on their score card.

7. Next every student can choose an activity description card and figure the number of calories (energy) needed to accomplish that activity. They then record that sum on their card. Each one reads aloud how many chips were needed to accomplish their activity and turns in that number of chips. They can only complete what they have enough calories to support. 

8. If some students have a surplus of calories, they have energy to accomplish more or gain weight if they don’t do anything. Those who do not have enough calories would have to continue looking in the marsh for more food to consume. Discuss whether this is the result of not getting the right type of food, or not enough, or not good planning as to their requirements. Was there a shortage of resources due to some happenstance, i.e., pollution, unseasonal weather, or over-population?

9. Second round (third and fourth, if desired): all the chips and activity descriptions 

handed in .The activity cards are shuffled and redistributed and students read their new ones. Take half the chips and spread them about the floor. After the students play the second round for whatever chips are left two more of the same color are added. The students/muskrats who need more energy for their activities can take only what is necessary from the marsh.

10. Remember muskrats communicate through squeals, moans, and gestures. Can the

students act cooperatively without using words when they realize that the resources are limited? 

Assessment

How would they apply what they have learned to their own lives? Do they think that food is an unlimited resource? Why? Why not? What have they learned about how to manage within the limitation of food supplies? What are the factors that produce a limitation?

Extensions
Have students read food labels and analyze what the stated calories include—fats, sugars, carbohydrates. Which produce longer lasting energy? 

Students could choose either an ecosystem which is in danger of decline or a plant or animal species that is threatened with extinction and investigate the causes and what could be done to halt the threat. 

Students could create a story about a muskrat and what he/she does every day. 

Credits

This activity was adapted from:

1. “Marsh Munchies” in WOW!: The Wonders of Wetland, Environmental Concern, Inc. and The Watercourse, 1995.
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Mighty Muskrat Activity Description Cards

Moving Out!

You’ve decided you want a room of your own! So out you go searching for a good spot to build a lodge and swimming about takes 236 calories before you see just the right place. Now the job of gnawing through cattail stalks, gathering twigs, and lugging them all back to your homesite begins. All in all you’ll need 12 bunches of cattails that will use up 263 calories each bunch to get and 19 bundles of twigs that use up 226 calories. How many calories in all will you need to consume in order to build your cozy home?

Frozen!

Snowflakes are falling and the pond where you live is frozen over. You have no more food in your den so it’s out into the frosty afternoon you go. In order to get down to the yummy roots and dinner goodies you need to make a hole in the ice. That takes a good deal of tapping (327 calories). Finally you slip through the hole and dive down to the bottom to scoop up clams, some small crayfish, and tender roots of the water lilies. It takes you six trips to lug everything up to the hole and push it through. Each time you go down and up it uses up 654 calories. How many calories in all do you need to have dinner?

Visiting!

You have been cleaning out your lodge all morning (460 calories) and now feel like visiting a friend downstream. His/her lodge is 2 ½ miles away and you’ll need to gather some food along the way to munch on as each half-mile uses up 243 calories. At the edge of the stream an apple tree has dropped some ripe apples so you scramble up the bank and have a large snack. The bank is steep so pushing yourself up it takes 162 calories. How many calories are you going to need to visit with your friend (176 calories) and then make the trip home again (having had something to eat before you leave his/her lodge)? 

Den Repair!

One of the tunnels in your den has caved in because there has been so much rain lately. So now you have to go and fix it because it leads to a storeroom. It looks like there are 6 yards of clay to dig through and push back into place. Digging by yourself uses up 270 calories per foot and then remodeling the tunnel takes another 310 calories per foot. How many calories in all do you need to be able to get to your storage room?

Whoops!

There’s one on those two-legged creatures with no fur on them to keep them warm. That’s why they keep talking about how good your fur is—how it sheds the rain, how soft it is, and how they can cover themselves with it in the winter to keep from getting too cold. Better watch out or they’ll grab you like they did your Dad last year. The nearest entrance to your den is down the bank of the stream and then you have to swim under the water to get to it. All in all, it’s 50 feet away. What with being scared, which uses up a good 423 calories, and 167 per foot of travel, how many calories does he/she need to get home?

Dining Room!

Your neighbors have been complaining about the smell of stale corn and rotting apples coming from your lodge. It has made you think of building a feeding platform so that it will be easier to keep clean. You need to gather a  variety of water plants to weave together into a circular platform about two feet in diameter. It takes a lot of planning (thought takes energy---198 calories). Each diameter foot requires gathering (324 calories), transporting (356 calories), building (345 calories). What is the sum of all the needed calories for your new dining platform?

Kits Are Coming!

You have decided on a mate and are planning to have a family. It will be a thirty day gestation period and then you and your mate will have anywhere from four to six round little babies. Now you have to get busy storing food so that you’ll have it handy when you’re too tired to go out and look for some. You want to have a minimum of 2,627 calories stored. How much of the following will you need? One bunch of alfalfa has 262 calories, one ear of corn has 53 calories, two apples have 62 calories, and one crayfish has 78 calories?

Independence!

Your once little babies are now five weeks old and ready to live on their own. Before that they need to learn how to swim and look for their own food. You have five little kits so it will take a lot of energy to teach all of them. The first day you take them swimming and you use 425 per kit to teach them to paddle under and on top of the water. The next day you need 362 calories per kit to show them where the best sources for breakfast, lunch, and dinner are. How many calories have you used up to teach all of your kits both skills?

