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HOW DO SPECIES ADAPT TO ENVIRONNENTS?

Introduction

Have you ever noticed how organisms have characteristics that enable them- to live in particular places? Fish, for example, can live in water because they have gills and fins. Birds have wings and lightweight bones so they can fly through the air. Some plants have tiny “claws” so they can cling to hard surfaces such as rocks or walls. Everywhere you look organisms seem to be well suited to their particular environment. How are these helpful characteristics acquired? Suppose the environment changes. Can a species acquire new characteristics to enable them to be successful under the new conditions, or must they move elsewhere or become extinct.

In this investigation we will attempt to discover what happens to the characteristics of organisms within a. population when they are subjected to predation over a number of generations. Ideas generated from this activity may help us answer the question, “How do species adapt to environments?”

In this activity you will play the role of a population of birds known as Goonev birdicus (Gooney birds). Gooney birds feed on a species of seeds known as Microtus colorifierii (colorful seeds). The beans, rice, etc. will play the role of the colorful seeds. Gooney birds are normally very hungry and always capture the first seed they see. After the capture they always take their food to their nest (a small cup) before they return to search for more.

Objectives

· To discover ways in which species change over time to become suited to particular environments.

· To propose a mechanism for those changes.

Materials

· 1 piece of patterned fabric

· 10 bags each containing approximately 100 items of a single color, a different color in each bag

· 4 small containers

· Graph paper

Procedure
1. Begin by spreading a piece of fabric over your table. The fabric represents a natural environment (e.g., pond, meadow, forest, cave, and desert).

2. Take 10 seeds from each of the 10 bags. (100 total of 10 different colors)

3. Spread the 100 seeds randomly throughout the environment.

4. At the instructor’s signal, begin gathering seeds and depositing them in your nest (one at a time). Your group should gather a total of 75 seeds (25 seeds should remain in the environment).

5. Remove the 25 survivors by lifting and gently shaking the environment.

6. Have the 25 survivors “reproduce” by adding three seeds of the same color for each of the survivors. This new population of 100 seeds consists of 25 first generation seeds and 75 second generation seeds.  Use the chart on the next page to help you keep track of your populations.

7. Repeat steps 4 - 7 three more times.

8. When you have completed your last round of collecting and reproduction, display the resulting numbers of seeds of each color on a line graph with NUMBER OF SEEDS on the vertical (y) axis and GENERATION NUMBER on the horizontal(x) axis. If you have done the activity correctly, your total population should still contain 100 seeds.  You will use a different colored pencil for each seed.
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Questions/ Analysis 

1. What colors and sizes of seeds were eaten in greatest numbers in your environment?

2. How do the colors and sizes of seeds most abundant after 5 generations compare with the colors found in your environment?

3. Why did we not allow those individuals that you picked up to reproduce?

4. Did each color and size of seed do equally well in each environment? Why or why not?

5. What would happen if the seeds were all the same color or size at the start?

6. What might happen if the seeds were only able to produce 1 offspring instead of at the high rate of 3 seeds per generation?

7. What kind of selection pressure does the Gooney Bird put on the population?  How would the selection pressure be different if the Gooney Bird had a very small beak?  How would the selection pressure be different if the Gooney Bird was not able to see colors? 

8. What might happen if seed color was not passed from parent to offspring? (i.e., was an environmentally induced characteristic instead of genetically determined)?

9.  What does this activity have to do with adaptation and natural selection?

