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Lab: How many squirrels can an oak forest support?

adapted from Dan Hyke  by C. Schneider.  Revised March  2004
Gray squirrels living in oak forests often use acorns as their major source of food.  Oak forests are quite common in the eastern United States.  These forests can be natural or planted in parks, school campuses or cemeteries.  If you live near an oak forest you could go on a field trip to conduct a squirrel census, acorn hunt, and tree measurement activity.  However if you don’t have access to an oak forest, then you’ll be using the scale model of an imaginary oak forest and accompanying fantasy data.  The purpose of this lab is to calculate the energy present in an average year of acorn production and use that information to calculate how many squirrels can be supported on that acorn crop.  

PROCEDURE:

A.  Using the scale model of the oak forest and the Acorn Production Chart, figure out the annual average kilograms of acorns in the forest.

B.  Calculate the food energy in one average annual acorn crop.  One kilogram of acorns produces approximately 4,500 kcal of food energy.

C.  It takes about 137 kcal each day to support an average-sized gray squirrel (weight 0.5 kg).  Calculate how many squirrels this forest can support for one year.

ACORN PRODUCTION CHART: annual average acorn production in kilograms
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DATA:

1.  On average, how many kg of acorns per year are produced by this forest?

2.  How many kcal of energy are in the total acorn crop?

3.  How many gray squirrels can this forest support in one year?

SUMMARY  QUESTIONS:

4.  Are you surprised how few squirrels can live in this forest?  (Of course many more squirrels are born than can survive.  These surplus squirrels become food for hawks, snakes, or whatever predator can catch them.)

5.  If there is ______ kcal of energy in one 0.5 kg gray squirrel, then what is the approximate percent of transfer of energy from the acorn crop to squirrel?

6.  Suppose that golden eagles catch and eat the squirrels that live in this forest.  How would you calculate the number of golden eagles that could live in the oak forest?

7.  It is difficult to be completely accurate when writing these little lab activities.  In an effort to make things simple and fast, authors tend to “cheat” with the data or formulae.  For example, the quantity of acorn food energy produced is probably different for each species of acorn, yet we used one constant in this lab:  one kilogram of acorns produces 4,500 kcal of energy.  How would a biologist determine which species of oak produces the most kilocalories of acorns?

8.  What is another problem with the accuracy of this lab?

9.  Write one food chain for this forest.  Is this food chain fairly typical?

10.  Describe how the term “carrying capacity” relates to this lab?

BONUS QUESTION:

11.  Explain the distribution of oak tree species in this forest.

