Squirrels and Soil (November Walk)






Grade:  Upper Elementary (4)
Time:
  50 minutes

Objectives:  Students will ..

· Describe the food storage strategies of chipmunks and squirrels

· Give examples of the benefits and drawbacks of each strategy

· State the relationship between squirrel food and trees

· State the two types of material found in soil (inorganic and organic)

Materials:

· Peanuts (if you have students with peanut allergies, pasta shells will also work)

· Stop watch

· Trowels

· Small plastic bags

· Sheet

· Magnifying lens

· Leaf decay sheets

Introduction:

Ask the students what they think is happening at this time of year (end of fall moving into winter).  Likely responses include: bare trees, hibernating, leaves on the ground, and other examples of the ends of cycles.  Ask them if they think that any cycles are starting now.  Indeed, some are.  Today we’ll be looking at two of them, and they have to do with squirrels and soil.

Do a quick review of the rules for the trail.  Head to an area of the trail that is fairly open.

Procedure

1. Squirrels and chipmunks

With students assembled, ask them what they can tell you about squirrels and chipmunks. Most students will remember that chipmunks have pouches to carry nuts, and that squirrels and chipmunks eat acorns and other nuts.

Ask them how gray squirrels get ready for the winter.  Gray squirrels cache nuts in many different places within their range – one nut in each spot.  They then return to dig them up later in the winter.  How do chipmunks prepare for the winter?  They cache all of their nuts in their underground dens.  While squirrels are active all winter, chipmunks stay asleep most of the winter, waking every few weeks to eat some of their cache.  They do not truly hibernate.

Divide students into three groups:  squirrels, chipmunks, and scavengers.  Give each squirrel and chipmunk three nuts (or pieces of pasta).  Establish the area in which they are allowed to hide their food.  Review how each person will hide their food (squirrels in three different places, chipmunks in the same place).  They have 30 seconds to hide all their food.  While the squirrels and chipmunks are hiding their food, the scavengers must keep their eyes closed.  At the end of the time, have all the students return to the center.  Ask the students what some of the benefits of storing your cache in one spot.  Answers will probably include:

· You don’t have to go outside to get food

· You will only have to remember one spot

What are some drawbacks?

· If an animal finds the cache, it will be able to eat all of the food.

· If it gets wet, all of the food is ruined.

Send the scavengers out to look for as much food as possible.  Bring them back when you sense they have several pieces of food (2-3 minutes)

While the scavengers are looking, ask the remaining students what the benefits are of hiding your food everywhere.  

· If a scavenger finds food in one spot, it won’t find all of your food.

· If weather conditions are different in different spots, bad conditions (flooding, snowdrifts) in one spot do not ruin all the food.

Have the predators count up their food.  Where did they find it, in singles or in threes?  Have the students go out and get their food back.  How many people found their food?  Break this down into squirrels and chipmunks.  Which group was more successful? (It is usually the chipmunks)

What are the drawbacks of hiding food in different spots?

· You have to go out in the cold to get your food.

· When you go out you may be killed by a predator.

· You may forget where your food is.

Compare the numbers of acorns that each student has at the end of the round.  Which type (squirrel, chipmunk, scavenger) was most successful?  Do the results show what really happens?  No, each animal has adaptations to increase their chance of finding the food.  Squirrels seem to locate their caches through a combination of sight (like a map in their heads) and smell.  Plus, they cache thousands of nuts, so if some are lost, they will still have food.
Ask the students what happens to the acorns and nuts that the squirrels forget/leave.  They will either decompose or sprout in spring.  If they sprout, what cycle does this start?  The life cycle of the tree.

Move along the trail.

2. Soil Study

Stop at a spot where there is easy access to the ground on both sides of the trail.  Ask for three volunteers.  Give each volunteer a trowel and a plastic bag.  Ask one to take a sample of soil on the right side of the trail, one on the left side of the trail, and one on the center of the trail.  Show them how to move back the leaf litter and dig on two sides to loosen up the soil.  While they are collecting, lay out a sheet on the trail and have students sit around it.  When the samples come back, empty the bags out in three spots on the sheet, reviewing where they came from.  Ask students to describe the soil samples.  Invite them to feel the soil and describe the texture.  

Using just their eyes, what can they see that makes up the soil?  You can usually see roots, dirt, bits of leaves, sometimes small animals.  They will also usually say worms, even if there are none visible.  Explain that there are two main parts of soil – inorganic (never living), and organic (was alive at one point).  Of the things they just saw, into which category does each fall?  

Inorganic matter – rocks and pieces of rocks

Organic matter – leaves, sticks, animals, animal wastes, roots

Why is it important that there is organic matter?  That is where the nutrition in the soil comes from.  How does the organic matter get into the soil?

3. Leaf Decomposition

Put students in pairs, and distribute the “stages of a leaf” paper.   Have each pair find an example of each stage.  When all groups have found examples, bring them back into a group and review each stage. At each stage ask each pair to show their example, and ask whether the samples have been decomposed, and by what.  


Green leaf


no decomposition


Brown leaf


bacteria has already started colonizing the leaf, and

softening it (by digesting it).


Brown leaf with damage
wear and tear, weathering, insects, fungi and mold






bacteria


Small bits of brown leaf
insects, other small animals, fungi, bacteria


Tiny bits of brown leaves
insects, fungi, millipedes, bacteria


Humus



earthworms, bacteria, fungi, worms

Explain again the importance of humus (detritus, rich soil) (nutrition for the soil, keeps moisture in).  How long does it take a leaf to go from stage 1 to humus?  Depending on the type of leaf, a year or more (a tulip tree leaf takes about a year, an oak can take 2).  With that in mind, how long do you think it takes to make an inch of new soil?  Students will guess a few months, a year.  Even with prompting, you’ll usually only get up to about 20 years.  It actually takes about 500 years.  One way to think about it is that the soil they are standing on probably started out as leaves and rocks at the time that Columbus landed in North America for the first time.

Conclusion
Prompt students to give examples of the information you discussed.  How do they think the two activities are related?

Extensions

Graph the results from the “nut” search to compare which group was more successful.

Note

Because students were off the trail, it is especially important that they check for ticks.

Biology and Habitat of the Eastern chipmunk

From Ohio State University Extension Factsheet

The Eastern chipmunk (Tamias striatus) is a small, brownish, ground-dwelling squirrel (Figure 1). It is typically 5-6 inches long and weighs about three ounces. Chipmunks

are easy to distinguish. They have short, pointy heads marked with two white stripes, one above and one below the eye. They also have five black lines with white striping down the back. They sit upright and hold food with their front feet. 

The Eastern chipmunk typically inhabits mature woodlands and woodlot edges, but they are also found in and around suburban and rural homes. The home range of a chipmunk may be up to 1/2 acre, but the adult only defends a territory of about 50 feet around the burrow entrance. Chipmunks are most active during the early morning and late afternoon.  Chipmunks favor areas with stone walls or rotting logs and heavy ground cover. They burrow, but excavate the  soil, so tunnel entrances are well concealed. 

With the onset of cold winter, chipmunks enter a restless hibernation and are relatively inactive from late fall through the winter months. They do not enter a deep hibernation, but rely on the cache of food they have brought to their burrow. Most chipmunks emerge from their hibernation in early March. Eastern chipmunks mate twice a year, first during early spring and again during the summer or early fall. Two to five young are born in April to May and again in August to October. Adults may live up to three years. 

Chipmunks are omnivores. Their diet consists primarily of grains, nuts, berries, seeds, mushrooms, insects, and salamanders. Chipmunks also prey on young birds and their eggs. They hoard food for the winter by carrying it in special cheek pouches. A valuable forest inhabitant, chipmunks move seeds around for tree regeneration, and they are an important food source for birds and other mammals.

