King of the Rings
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Preface

This narrative fits in with the Senior 2 Science Curriculum under Cluster 1: Dynamics of Ecosystems. This narrative and the assignment that follows could be used to address the following Specific Learning Outcomes:

· S2-1-04: Describe the carrying capacity of an ecosystem.

· S2-1-05: Investigate and discuss various limiting factors that influence population dynamics.

· S2-1-06: Construct and interpret graphs of population dynamics.

· S2-1-10: Investigate how human activities affect an ecosystem and use the decision-making process to propose a course of action to enhance its’ sustainability.

Please Note: The bolded italicized words are what could be said to the students while you are delivering this lesson. 

John got up one morning expecting his day to be like any other. He followed his usual routine of showering, getting dressed and eating his corn pops. He then left the house to go to work. John operated a tree cutter for a living and today they were about to begin logging in a new area. After studying a map of where the new location was, he crawled into his rig and began the drive. After getting lost several times he finally arrived at the site. As he parked the rig he noticed that there was a big commotion and soon realized that this was not going to be an ordinary day. He jumped out of his rig to find out what was going on. His coworkers quickly informed him that there had been a mix-up with some of the survey data and now they were not sure which site to harvest. 

There were two sites in close proximity and the workers knew that one was ready to be harvested and one was not. The first site was twice the area of the second and seemed to have more trees. However, even though the second site appeared to have less trees, the trees that were growing were much larger in diameter. The workers were confused and they needed to know which site to harvest, quickly, because everyone was ready to go. 
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This is when John had an idea. He told all his coworkers that he knew of a way they could find out the history of the sites within the hour. Once they knew the history of both the sites, they could decide which site to harvest. All of his co-workers were skeptical, as John was not known to have good ideas. But they were strapped for time and had no other options. So off John went to put his plan into action.

Within 15 minutes he was back at the site with a forestry guru, named Bob Greentree. John informed all of his co-workers that Bob knew so much about trees that he could tell them the entire history of the site by just spending 20 minutes in each area. Again, all John’s coworkers were skeptical. This seemed impossible, but they had nothing to lose so they waited while Bob disappeared into the forest with his chainsaw.

Forty minutes later Bob emerged from the forest in his blazing orange jumpsuit, the sun glinting off his safety helmet and with his chainsaw roaring. He sprinted over to the group of loggers to report his findings and quickly informed all of them that the first forest site was 35 years old. The workers were surprised when Bob told them that there had been a drought five years ago that had affected the trees and also that there had been a fire within the last ten years. He mentioned that there was an infestation of bark beetles in the area too.  From this information he concluded that this was not a good site for the workers to log. 

John gave a similar account of the second site, only this time, he said that the trees in the area were 80 years old and that there was no evidence of insects or fire damages. He concluded that the second site was a viable for logging.

John and his co-workers stood around in awe of Bob. They thought that he must be some sort of tree witch or something. They had no idea how someone could get all that information from the forest without using any High-Tec. Equipment, and in only 40 minutes. They all clapped and cheered for Bob and John because they had saved the day. They now knew to start harvesting the second site. 
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John informed the group that he would give Bob a ride back home while the workers got underway. Once the two men were in the truck John turned to Bob and asked him how he had gotten all that information so quickly.  You see Bob and John were long time friends and John knew that Bob was not a tree witch or any sort of magician. He thought there must a reasonable explanation besides the fact that he knew more about trees than anyone he knew.

Bob told John that it was really quite simple. While he was in the forest he cut down five trees from each site. He then studied the rings on the tree stumps. John was still confused. He didn’t understand how this could possibly give him all that information. So he asked Bob to explain further. 

Bob said that for every year a tree grows the tree gets a new ring. This is due to the season changes. You see each ring is made up of two types of growth, light colored spring growth and dark colored summer growth. The alternating colors help to distinguish one ring from the next. 
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John was amazed at how simple that was, but he was still confused. How did Bob know when a drought affected the first site? 

Bob went on to explain that when there is a drought the tree can not grow as fast and the tree ring appears much smaller than the rest of the rings. In other words the tree growth is stunted during drought years and the rings appear much closer together. However, when the conditions are favorable the rings are far apart. Bob simply noticed that one ring on the tree was very small. He then counted the rings to see how many years ago this drought took place.
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Bob asked John if he knew how he had discovered there was a fire. John replied that it must have had something to with the tree rings. Bob said he was right, but that it also had to do with the bark and forest re-growth. You see Bob knew that the fire had happened within the last 10 years because the smoke and spark damage on the tree bark was still very visible and the forest re-growth was still in a young stage.

Finally, Bob explained how he knew there was an infestation of bark beetles. He informed John that there were tiny burrows in the all five tree trunks in the first site. He said that since the trees were randomly selected he had to assume that the majority of the trees were housing bark beetles. He said that there were no burrows in the trees from the second site.

By this time John had completed the drive back to Bob’s house. As Bob got out of the truck he asked John what he thought of his explanation. John replied that it all made perfect sense but that he was going to keep it to himself. He said that he wanted to be the one to “magically” save the day next time if a similar situation came up. 

As John started to back out of Bob’s driveway he shouted one last question out of the window. He asked Bob what made him so sure in the end the second of the two sites was the proper one to harvest?

Bob was quick to reply that the final decision was made due to the fact that the tree rings in the second site appeared very close together over the last five years of growth. This indicated that the tree growth had slowed and that is was time to harvest. The tree rings in the first site were still very far apart indicating rapid growth was still taking place.

As John drove back to site and reflected on their conversation he realized that he would always think of Bob Greentree as King of the Rings.


Follow Up Questions

1. Please define the following words in your notebook.

	· Growth Ring
	· Spring Wood
	· Winter Wood


2. Summarize all the information that Bob Greentree utilized to determine why the first site was not ready for the loggers to harvest. Draw a diagram of what the trees in the first site would have looked like.

3. What do you think would happen to the tree rings of a ten-year-old tree if 100 new trees were planted in the same area?

4. Apply the knowledge you learned about tree rings in this narrative to decide if a forest with trees at same stage as the one below would be ready to harvest. Please provide an explanation for your decision.


5. Using the graph below draw a labeled diagram of what the tree rings in the forest might look like at the end of stage 1, 2 and 3.



6.  Assuming that the loggers were going to use a logging technique called selective logging, do you think this would be harmful to the forest ecosystem? Please state two pros and two cons of selective logging. 

Follow Up Answers 

1. Growth Ring: amount of wood added to a tree during one growing season.

Spring Wood: light portion of a growth ring that is formed when the        

 moisture conditions are ideal and the tree experiences a growth 

                               spurt. 

  Summer Wood: darker portion of a growth ring that is formed during the   

                              hotter, dryer portion of the growing season.

2. Bob Greentree determined that the first site was not ready to harvest because the tree was still growing at a rapid rate. He also concluded that there had been a drought that affected the size of the trees, a fire which had caused damage and finally an infestation of bark beetles that were burrowing into the trees (see attached diagram).

3. The size of the tree’s growth rings would decrease because of crowding. All the new trees would use up a great deal of the soil's nutrients leaving each tree with a limited amount of resources.

4. This tree would be ready to harvest because in the last few years of the tree's growth the growth rings have been steadily decreasing in size. This indicates that the tree is reaching the end of its life and therefore could be harvested.

5. Stage 1 – The diagram should show the tree rings close together at the beginning of growth and then getting larger. The tree rings are smaller in the beginning because of overcrowding as the weak trees die off there are more nutrients for each tree and therefore the rings get larger. 

Stage 2 – The diagram should show a few rings close together because of decreased growth due to the drought.

Stage 3 – As the tree reached the end of its life there is less growth per year; therefore the diagram should show a decrease in ring size.

6. Pros: 

· The loggers would only be cutting down the trees that were ready to be cut. They would be leaving behind trees that they did not need and therefore the biodiversity in the area would not be damaged as much.

· If the loggers removed the old growth trees they would be reducing the chance of forest fires starting. This is due to the fact that old growth forests catch on fire quicker and more easily than new growth forests.

      Cons:

· The loggers will still be disturbing the ecosystem in the area by removing a certain species of tree.

· Even when logging companies’ practice sustainable logging techniques there are still disruptions to the habitats of many forest species.

Diagram of the Tree Rings from Site Number 1
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At this point in the lesson I would put a picture like this one either on an overhead or use PowerPoint Projector to show the students the difference between the Spring Wood and the Summer Wood. 
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At this stage of the lesson I will show the students this picture and we will discuss further how a drought affects a tree.
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One instructional idea would to bring in samples of different sections of trees to give students a chance to analyze and study the tree rings the way Bob Greentree did in the story.





How do you think Bob Greentree figured out all this information in such a short period of time?





Diagram From: Sustainable Forest Ecosystems: A Senior 2 Science Unit. (Austman, 2004)





Given only this much information, ask the students to predict which of the two sites the workers should harvest. Do they think they have enough information to make a final decision?
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