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SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area
	High School Biology 

	Recommended  Days of Instruction:  CP – 10 days / Applied Biology I – 15 days

	Standard(s) addressed: Standard B-6: The student will demonstrate an understanding of the interrelationships 
among organisms and the biotic and abiotic components of their environments.
Standard B-3: The student will demonstrate an understanding of the flow of energy within and between living 
systems.

	Indicator: B-6.1 Explain how the interrelationships among organisms (including predation, competition, parasitism, mutualism, and commensalism) generate stability within ecosystems. 

	Unit IX – Ecology Module B-6.1

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.1

Explain how the interrelationships among organisms (including predation, competition, parasitism, mutualism, and commensalism) generate stability within ecosystems. 

	USGS Indigenous vs. Nonindigenous Species

http://biology.usgs.gov/invasive/ (5/29/09)
Predator-Prey Simulation

http://www.biologycorner.com/worksheets/predatorsim.html (5/29/09)
Teacher's Domain –"Ancient Farmers of the Amazon"

http://www.teachersdomain.org/resources/tdc02/sci/life/evo/leaf/index.html (5/29/09)
Hare Today Gone Tomorrow

http://education.ti.com/educationportal/activityexchange/activity_detail.do?cid=us&activityid=3910 (5/29/09)
	This site provides examples of the effects of non-indigenous species on the established relationship with ecosystems.

On this student activity sheet students simulate predator prey interactions and graph, record and analyze data.

Mutualism in leaf cutter ants of the Amazon is explored through a short video with accompanying discussion questions. The video is free but the user must register.
In this activity, students will use graphing calculators to develop a method to graph a predator-prey population model. They will analyze the data and gain an understanding of population dynamics. Students could graph without using calculators.
	The objective of this indicator is to explain how the interrelationships among organisms generate stability within ecosystems; therefore, the primary focus of assessment should be to construct a cause-and-effect model showing how predation, competition, parasitism, mutualism, and commensalism affect the stability of an ecosystem.  

In addition to explain, assessments may require students to

· summarize how a stable ecosystem is obtained;

· identify or illustrate the roles of various organisms in an ecosystem (predator, prey, parasite, host) using pictures, diagrams, or words;

	Unit IX – Ecology Module B-6.1

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.1

Explain how the interrelationships among organisms (including predation, competition, parasitism, mutualism, and commensalism) generate stability within ecosystems.
	Life Science : Ecology

The Food Chain: Predators and Prey
ETV Streamline SC 
Elements of Biology: Ecosystems: Organisms and Their Environment

Types of Interactions Within Ecosystems

ETV Streamline SC 
Biologix: Interactions and Relationships Among Organisms

Symbiosis

ETV Streamline SC

	This video explains the different strategies among predators as well as the types of competition that exist among them.

Competition between animal and plant populations is explained. Predation and prey relationships are explained, and types of symbiotic relationships are explained with actual video of the examples.
Parasitism, mutualism, and commensalism are the symbiotic relationships explained in this video segment. 

	· interpret a graph of predator/prey numbers over
time;
· explain how the numbers of various organisms fluctuate in an ecosystem to maintain stability; 

· exemplify biological relationships; 

· explain how a significant change in the numbers of a particular organism will affect the stability of the ecosystem;

· classify a symbiotic relationship as mutualism, parasitism, or commensalism;

· summarize each of the types of biological relationships;

· compare how various types of biological relationships affect the organisms involved.




	Unit IX – Ecology Module B-6.1

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.1

Explain how the interrelationships among organisms (including predation, competition, parasitism, mutualism, and commensalism) generate stability within ecosystems.
	
	Activity B-6.1a - Predation vs. Starvation (can also be used for B-6.2)
This inquiry based lab activity may be used as an opening lesson for discussion on symbiosis.

Activity B-6.1b - Predator-Prey Simulation: Lynx vs. Rabbits

The student simulates the interactions between a predator population of lynx and a prey population of rabbits in a meadow. After collecting the data, the student graphs the data and then extends the graph to predict the populations for several more generations.

	


	Unit IX– Ecology Module B-6.1

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.1

Explain how the interrelationships among organisms (including predation, competition, parasitism, mutualism, and commensalism) generate stability within ecosystems.
	
	Activity B-6.1c - Prey Population Growth and Predators

Ecologists gather data about population densities of different organisms in order to better understand how these organisms interact with their environments.  In this activity, you will interpret and evaluate such data in graph form.

Activity B-6.1d - Abiotic, Biotic and Symbiotic Relationships Quiz

This can be used as a short summative assessment.
	


	Indicator: B-3.6 Illustrate the flow of energy through ecosystems (including food chains, food webs, energy pyramids, number pyramids, and biomass pyramids).

	Unit IX– Ecology Module B-3.6

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-3.6
Illustrate the flow of energy through ecosystems (including food chains, food webs, energy pyramids, number pyramids, and biomass pyramids).
	Energy through Our Lives

http://www.uwsp.edu/CNR/wcee/keep/Mod1/Flow/foodchains.htm (5/29/09)
Food Chains and Webs

Biomass

ETV Streamline SC

Biology: The Science of Life: Ecology: Organisms in Their Environment

Pyramids of Energy and Numbers: Consumer Levels

ETV Streamline SC

Food Chains and Webs

Energy Pyramids

ETV Streamline SC


	Text and diagrams show how food chains cycle nutrients within an ecosystem and provide the mechanism for energy to flow through the ecosystem.

The clip emphasizes that the biomass of producers on the bottom of the pyramid is usually greater than the biomass of the consumers in the higher levels.
This video clip gives basic information, diagrams, and definitions for a pyramid of energy and a pyramid of numbers.

This video clip explains how energy is transferred through food chains and food webs.

	The objective of this indicator is to illustrate the flow of energy through ecosystems (including food chains, food webs, energy pyramids, number pyramids, and biomass pyramids); therefore, the primary focus of assessment should be to give or use illustrations of food chains, food webs, energy pyramids, numbers pyramids, and biomass pyramids for a given ecosystem showing that the organisms in each trophic level use some of the energy in the process of cellular respiration, lose energy due to heat loss, and store the rest.  




	Unit IX – Ecology Module B-3.6

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-3.6
Illustrate the flow of energy through ecosystems (including food chains, food webs, energy pyramids, number pyramids, and biomass pyramids).
	
	Activity B-3.6a - Food Chain Directions 

Students create food chains and webs in various geographical locations.
Activity B-3.6b - Food Web Worksheet
Students interpret a food web, compare different trophic levels, identify limiting factors and predict specific effects of them. 

Activity B-3.6c - Food Web Directions 
Students create food chains and webs for various geographical locations


	In addition to illustrate, assessments may require students to

· interpret a scientific drawing of a food chain, food web, energy pyramid, numbers pyramid, or biomass pyramid;

· summarize the energy flow represented in a food chain, food web, energy pyramid, numbers pyramid or a biomass pyramid for a given ecosystem;
· compare different trophic levels in an ecosystem as to energy, numbers of organisms and biomass.



	Unit IX – Ecology Module B-3.6

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-3.6
Illustrate the flow of energy through ecosystems (including food chains, food webs, energy pyramids, number pyramids, and biomass pyramids).
	
	Activity B-3.6d - Energy Transfer Worksheet
Students summarize the energy flow represented in a food chain and a food web and compare different trophic levels for biomass.
Activity B-3.6e - Salt Marsh (mallow) Energy Flow 

Demonstration/class Activity  Students act as organisms at various trophic levels of a food chain and use marshmallows as “energy units” to show loss of energy as it moves through a food chain.

	


	Indicator: B-6.2 Explain how populations are affected by limiting factors (including density-dependent, density-independent, abiotic, and biotic factors).

	Unit IX – Ecology Module B-6.2

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.2

Explain how populations are affected by limiting factors (including density-dependent, density-independent, abiotic, and biotic factors).
	Limiting Factors http://www.gov.mb.ca/conservation/sustain/limfac.pdf (5/29/09)
Biology: The Science of Life: Ecosystems: The Role of Abiotic Factors

ETV Streamline SC 

Limiting Factors/Evolution Game

http://www.accessexcellence.org/AE/AEPC/WWC/1995/limiting.php (5/29/09)

	This web lesson is based on the yellow perch population in Lake Winnipeg.  Students read about the factors that affect the fish and answer questions.

The role of the abiotic limiting factors of water, air, soil, heat and light are explored in this video. The negative impacts of man’s actions are also included. In addition, the nitrogen, water, and carbon cycles are explained.

Game where students evaluate different scenarios of limiting factors to determine if their population will survive
Copy of the game board and pieces are provided.

	The objective of this indicator is to explain how populations are affected by limiting factors; therefore, the primary focus of assessment should be to construct cause-and-effect models of how each limiting factor (including density-dependent, density-independent, abiotic, and biotic factors) can affect a population in an ecosystem and in turn, the entire ecosystem. 

In addition to explain, assessments may require students to

· summarize how limiting factors (as listed in the indicator) affect population size;

· exemplify or classify each type of limiting factor (as listed in the indicator);




	Unit IX – Ecology Module B-6.2

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.2

Explain how populations are affected by limiting factors (including density-dependent, density-independent, abiotic, and biotic factors).
	Oh Deer Activity in the Project Wild Book (www.plt.org) (5/29/09)
	Students complete an activity in open space to demonstrate patterns based on limiting factors and what is available to the deer.  Project Learning Tree training is required to obtain the activity book.
Activity B-6.2a - Population Scenario (review)

This should be used after students have studied limiting factors as a form of review and for class discussion at the end of the activity. Students receive an assignment upon entering the classroom requiring them to write a descriptive paragraph about an organism’s environment. Using these “stories” partners identify the limiting factors discussed in the story. Students also note population changes. 


	· compare density-dependent limiting factors to density-independent limiting factors and biotic limiting factors to abiotic limiting factors;

· infer the result of a change in a limiting factor on the size of a population.




	Unit IX – Ecology Module B-6.2

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.2

Explain how populations are affected by limiting factors (including density-dependent, density-independent, abiotic, and biotic factors).
	
	Activity B-6.2b - Kaibab National Forest: Limiting Factors that Affect the Kaibab Deer 

In this graphing and analyzing lesson, students see how a population of deer in the Kaibab National Forest in Arizona changes.

Activity B-6.1b - Predation vs. Starvation
(can also be used with B-6.1)
This inquiry based lab activity may be used as an opening lesson for discussion on symbiosis.

	


	Indicator: B-6.3 Illustrate the processes of succession in ecosystems

	Unit IX – Ecology Module B-6.3

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.3 

Illustrate the processes of succession in ecosystems
	PBS-American Field Guide

http://www.pbs.org/americanfieldguide/teachers/forests/forests_sum.html (5/29/09)
Biologix: Succession and Climax Communities

ETV Streamline SC 

Teaching Issues and Experiments in Ecology

http://tiee.ecoed.net/vol/v3/experiments/floristic/abstract.html (5/29/09)


	Students view videos on primary and secondary succession in various North American Forests. They will discover the progression of populations and the dynamics involved. A Teacher's Lesson Plan Guide is included.

This video consists of 14 segments, which may be used together or alone. "Stages of Succession" can be used alone. The entire video gathers data from a community and analyzes the changes that occur within this community.

In this lab, students explore the dynamics of plant communities, that is, how plant communities change over time and space as a result of interactions between plants, their biotic and abiotic environment, and chance events. 

	The objective of this indicator is to illustrate the processes of succession in ecosystems; therefore, the primary focus of assessment should be to give or use illustrations that show how one biological community replaces another community.  

In addition to explain, assessments may require students to

· identify communities that characterize the stages of succession;

· explain the environmental conditions that are necessary for pioneer species to survive;  
· infer what type of organisms will be present in a given area in the future based on the a description of the area’s current species;



	Unit IX – Ecology Module B-6.3

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.3 

Illustrate the processes of succession in ecosystems
	
	Activity B-6.3a - Observing Succession Lab
Students create a microscopic community within a beaker and record succession that occurs from the top of the beaker to the bottom of the beaker after one week of growth.

Activity B-6.3b - Creating Succession Models Lab

Students create a microscopic environment and record pH changes per day over a 7 day period to observe and illustrate that various organisms have optimal pH levels for survival. 

Activity B-6.3c - Succession Illustration Creation
In groups, students depict an ecosystem before a disturbance, immediately after the disturbance and in the future. Each member writes a descriptive paragraph at the end of the activity. Teachers may designate certain walls in their classroom for each ecosystem.
Activity B-6.3d - Effects of Fire on Biomes
Students interpret pictures of various biomes as they change over time, including at least one fire incident, to illustrate the process of succession.

	· exemplify the conditions for primary and secondary succession;

· summarize the processes of primary and secondary succession.



	Indicator: B-6.4 Exemplify the role of organisms in the geochemical cycles (including the cycles of carbon, nitrogen, and water). 

	Unit IX – Ecology Module B-6.4

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.4


Exemplify the role of organisms in the geochemical cycles (including the cycles of carbon, nitrogen, and water). 


	A World of Diversity

http://library.thinkquest.org/C007506/cycles.html (5/29/09)
The Cycle Series: The Water Cycle

Where Does Fresh Water Come From?

ETV Streamline 
Elements of Biology: Ecosystems: Organisms and Their Environment

Chemical Cycles

ETV Streamline  


	Students view the roles of abiotic and biotic factors in the geochemical cycles through simulations. 
The water cycle is explained step by step. This video also explains why most of the water on the earth is unusable to humans and emphasizes the importance of recycling.

The water and carbon cycles are explained. The elements nitrogen and phosphorus are mentioned as recyclable and the effects of overproduction of these are explained.


	The objective of this indicator is to exemplify the role of organisms in geochemical cycles; therefore, the primary focus of assessment should be to give examples of the ways that organisms are involved in nutrient cycles, such as the nitrogen cycle, the carbon cycle, and the water cycle.  
In addition to exemplify, assessments may require students to

· summarize the ways that organisms are a vital part of each cycle (carbon, nitrogen, and water) in various ecosystems;

· interpret a diagram, description, or illustration of an ecosystem in order to describe how various organisms play a major role in the cycling of nutrients;

· explain the role of various organisms on the carbon, nitrogen, and water cycles.




	Unit IX – Ecology Module B-6.4

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.4


Exemplify the role of organisms in the geochemical cycles (including the cycles of carbon, nitrogen, and water). 


	Biology: The Science of Life: Ecosystems: The Role of Abiotic Factors

OneplaceSC video
Biogeochemical Cycles

http://www.geography4kids.com/files/cycles_intro.html (5/29/09)

	The role of the abiotic limiting factors of water, air, soil, heat and light are explored in this video. The negative impacts of man’s actions are also included. In addition, the nitrogen, water, and carbon cycles are explained.

Activity B-6.4a - Biogeochemical Cycles

(also used with B-6.5) 
This webquest takes students through all of the major biogeochemical cycles. This introductory level link will allow your students to become acquainted with these topics.
Activity B-6.4b - Determining the Amount of Transpiration from a Tree

Designed to show the role of organisms in the hydrologic cycle, students collect leaves.  A laboratory investigation will reveal the amount of water transpired from these leaves.
	


	Indicator: B-6.5 Explain how ecosystems maintain themselves through naturally occurring processes (including maintaining the quality of the atmosphere, generating soils, controlling the hydrologic cycle, disposing of wastes, and recycling nutrients).

	Unit IX – Ecology Module B-6.5

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.5
Explain how ecosystems maintain themselves through naturally occurring processes (including maintaining the quality of the atmosphere, generating soils, controlling the hydrologic cycle, disposing of wastes, and recycling nutrients).


	Bringing Coastal Dead zones Back to Life  http://www.actionbioscience.org/environment/howarth.html (5/29/09)
BioEd Online-The Water Cycle and Global Warming

http://www.bioedonline.org/lessons/water-cycle.cfm (5/29/09) 

	This lesson explores the effects of pollution, in particular nitrogen pollution, on marine ecosystems. Students can brainstorm the effects of pollution on marine life, find out what the “total maximum daily load” for nutrient pollution is in their area, conduct local water quality studies… and more!
(can also be used with B-6.6)

Students will explain the importance of the water cycle and will suggest ways humans interfere with the cycle.
(can also be used for B-6.6)
	The objective of this indicator is to explain how ecosystems maintain themselves through naturally occurring processes, therefore, the primary focus of assessment should be to construct a cause-and-effect model showing how the natural processes including maintaining the quality of the atmosphere, generating soils, controlling the hydrologic cycle, disposing of wastes, and recycling nutrients of Earth maintain the environment.




	Unit IX – Ecology Module B-6.5

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.5
Explain how ecosystems maintain themselves through naturally occurring processes (including maintaining the quality of the atmosphere, generating soils, controlling the hydrologic cycle, disposing of wastes, and recycling nutrients).


	The Value of Healthy Estuaries

http://www.actionbioscience.org/environment/christian.html
(5/29/09)
local or county Soil and Water Conservation Office

Biogeochemical Cycles

http://www.geography4kids.com/files/cycles_intro.html (5/29/09)

	In this article students will learn the importance of healthy estuaries to humans and wildlife.

Activity B-6.5a - Soil or Water Essay Contest

Students compete in the county soil &/or water conservation essay contest. Teachers may choose to book class time in the media center or computer lab for research.
Activity B-6.4a - Biogeochemical Cycles
(also used with B-6.4)

This webquest takes students through all of the major biogeochemical cycles. This introductory level link will allow your students to become acquainted with these topics.

	In addition to explain, assessments may require students to

· summarize how various aspects of an ecosystem are naturally maintained (quality of the atmosphere, generation of soils, controlling of the water cycle, disposing of wastes, and the recycling of nutrients.);

· interpret diagrams, charts, tables, and graphs in order to describe how naturally occurring processes maintain balance in an ecosystem;

· exemplify various naturally occurring processes that ensure the quality of the atmosphere, the generation of soils, the control of the water cycle, the disposal of wastes, and the recycling of nutrients.




	Indicator: B-6.6 Explain how human activities (including population growth, technology, and consumption of resources) affect the physical and chemical cycles and processes of Earth.

	Unit IX – Ecology Module B-6.6

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.6


Explain how human activities (including population growth, technology, and consumption of resources) affect the physical and chemical cycles and processes of Earth.


	Bringing Coastal Dead Zones Back to Life

http://www.actionbioscience.org/environment/howarth.html (5/29/09)
BioEd Online-The Water Cycle and Global Warming

http://www.bioedonline.org/lessons/water-cycle.cfm (5/29/09)
US Environmental Protection Agency – "Climate Change-What You Can Do." http://www.epa.gov/climatechange/wycd/calculator/ind_calculator.html (5/29/09)
	This lesson explores the effects of pollution, in particular nitrogen pollution, on marine ecosystems. Students can brainstorm the effects of pollution on marine life, find out what the “total maximum daily load” for nutrient pollution is in their area, and conduct local water quality studies.
(can also be used with B-6.5)

Students will explain the importance of the Water Cycle and will suggest ways humans interfere with the cycle.

(can also be used for B-6.5)
Use a household electric bill to calculate contributions to greenhouse gas emissions.

	The objective of this indicator is to explain how human activities affect the physical and chemical cycles and processes of Earth; therefore, the primary focus of assessment should be to construct cause-and-effect models of how human population growth, technology, and consumption of resources can influence the geochemical cycles and processes of Earth. 

In addition to explain, assessments may require students to

· interpret diagrams, charts, tables, and graphs in order to describe how human activities affect the geochemical cycles and process of Earth;

· summarize how various human activities affect the geochemical cycles and processes of Earth




	Unit IX – Ecology Module B-6.6

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.6


Explain how human activities (including population growth, technology, and consumption of resources) affect the physical and chemical cycles and processes of Earth.


	“Water Everywhere:  Is There Enough to Drink?” http://www.actionbioscience.org/environment/lessons/kassaslessons.pdf  (5/29/09)

	This lesson focuses on water supply issues stemming from population growth and land use. Students can complete histograms on global water usage, create a water usage trivia game or campaign, write a “sinkhole” news article, examine an aquifer system, and illustrate a desalination process.
Activity B-6.6a - Acid Rain Lab
Discovery lab modeling effects of acid rain.

Activity B-6.6b - Air Pollution Lab with Index Card
Provide observation and data analysis of pollutants in the air.


	


	Unit IX – Ecology Module B-6.6

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.6


Explain how human activities (including population growth, technology, and consumption of resources) affect the physical and chemical cycles and processes of Earth.


	The Lorax, Dr. Seuss
http://www.roanoke.edu/chemistry/JSteehler/HNRS301/Old%20Web%20Sites/Fiction/Loras.poem.html (5/29/09)
The Lorax, Dr. Seuss (video)
http://video.google.com/videoplay?docid=6650219631867189375 (5/29/09)


	Activity B-6.6c - Air Pollution Lab with Petri Dishes
Provide observation and data analysis of pollutants in the air.
Activity B-6.6d  - Observing the Effects of Acid Rain
Lab with simulated acid rain conditions on bean seed germination.
Activity B-6.6e  - Testing Soil for pH
Lab testing soil pH from student home areas.

Activity B-6.6f - The Lorax Questions
Reading Guide

Activity B-6.6g - The Lorax Video
Viewing Guide to list cause and effect


	


	Unit IX – Ecology Module B-6.6

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-6.6


Explain how human activities (including population growth, technology, and consumption of resources) affect the physical and chemical cycles and processes of Earth.


	
	Activity B-6.6h - The Power of the Pyramids
Interactive Population Research and Pyramid Construction 

Activity B-6.6i - Nobody Ever Dies

Article analysis and debate about overpopulation
Activity B-6.6j - Environmental Topics Brochure (includes sample brochure)

Students create a public information brochure to reduce human impact

Activity B-6.6k - Barrier Island Development (culminating activity)

Students research island dynamics, ecological dynamics of plant and wildlife inhabitants, and human impact. Students then present their findings in a debate format to a fictitious committee.  


	


High School Biology

Unit
IX
Ecology
Modules 6.1, 3.6, 6.2, 6.3, 6.4, 6.5, 6.6
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Activity 6.1a Creatures within Creatures, OH MY!

[image: image8.png]


Activity B-6.1a - Predation or Starvation: Deer and Wolf                      
Introduction:

In 1970 the deer population of an island forest reserve was about 2000 animals in an area about 518 square kilometers in size. The island was lush and had plenty of vegetation for feeding; however limits existed. Wildlife management personnel worried that overgrazing might lead to starvation in the deer population. Since the area was not accessible to hunters, the wildlife service decided to bring in natural predators (wolves) to control the deer population. It was hoped that natural predation would keep the deer population from becoming too large which, in turn, would increase overall deer quality (or health), as predators often eliminate the weaker members of the population. In 1971, ten wolves were flown to the island. 

The following data table reports the deer population along with wolf population for each year of a ten year period. The Population Change is the number of deer born (offspring) minus the number of deer that died (predation + starvation) during that year. Fill out the last column for each year (the first has been calculated for you).

	Year
	Wolf Population
	Deer Population
	Deer Offspring
	Predation
	Starvation
	Deer Population Change

	1971
	10
	2,000
	800
	400
	100
	+300

	1972
	12
	2,300
	920
	480
	240
	

	1973
	16
	2,500
	1,000
	640
	500
	

	1974
	22
	2.360
	944
	880
	180
	

	1975
	28
	2,224
	996
	1,120
	26
	

	1976
	24
	2,094
	836
	960
	2
	

	1977
	21
	1,968
	788
	840
	0
	

	1978
	18
	1,916
	766
	720
	0
	

	1979
	19
	1,952
	780
	760
	0
	

	1980
	19
	1,972
	790
	760
	0
	


Activity B-6.1a cont. - Predation or Starvation: Deer and Wolf                      
Graph the deer and wolf populations on the graph below. Use one color to show deer populations and another color to show wolf populations.
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Analysis
1. Describe what happened to the deer and wolf populations between 1971 and 1980.
 

2. What do you think would have happened to the deer on the island had wolves NOT been introduced?
3. Most biology textbooks describe that predators and prey exist in a balance. This "balance of nature" hypothesis has been criticized by some scientists because it suggests a relationship between predators and prey that is good and necessary. Opponents of this hypothesis propose the questions below.  What do you think?
3a.  Why is death by predators more natural or "right" then death by starvation?
3b.  How does one determine when an ecosystem is in "balance"?
3c.  Do predators really kill only the old and sick prey? What evidence is there for this statement?
4. What is your opinion of the balance of nature hypothesis? Would the deer be better off, worse off, or about the same without the wolves? Defend your position.

Activity B-6.1b - The Predator-Prey Simulation: Lynx and Rabbits
Objectives:

The student simulates the interactions between a predator population of lynx and a prey population of rabbits in a meadow. After collecting the data, the student graphs the data and then extends the graph to predict the populations for several more generations. 

Background:

Before playing this game students should be able to define a food chain, population, immigration, predator and prey. 

Materials:

· one 7.5 cm cardboard square (the lynx); about 250 2.5 cm construction paper squares (the rabbits); a 61 cm square section of table top (the meadow); masking tape (to mark off the meadow); data table; graph paper. 

Procedure:

1. Distribute 3 rabbits in the meadow. 

2. Toss the lynx square once in an effort to catch a rabbit. (At this point in the activity there is no way that the lynx can catch the 3 rabbits that it needs to survive and reproduce. The lynx is not allowed to skid and the rabbits should be distributed in the field.) 

3. Complete the data table for generation #1. The lynx will starve and there will be no surviving lynx or new baby lynx. 

4. At the beginning of generation #2 double the rabbits left at the end of generation #1. A new lynx immigrates into the meadow. Be sure to disperse the rabbits in the meadow. 

5. Eventually the rabbit population increases to a level that allows the lynx to catch 3 rabbits in a single toss. If the lynx catches 3 rabbits it not only survives but it reproduces too! It has one baby lynx for each 3 rabbits that it catches. Therefore, if it catches 6 rabbits it will have 2 babies. Lynx are not allowed to cheat, but they should try to be efficient. Stupid lynx result in an overabundance of rabbits. 

6. As the number of lynx increases throw the cardboard square once for each lynx. Record the number of rabbits caught by each lynx. The simulation is more realistic if the number of new baby lynx is based on each lynx’s catch rather than merely the total number of rabbits caught in a generation. 

7. There are always at least 3 rabbits at the beginning of a generation. If and when the entire rabbit population is wiped out, then new rabbits immigrate into the meadow. 

8. Remember that the number of rabbits in the meadow needs to be correct at all times. Remove the rabbits caught and add new ones as indicated by your data table. 
9. Model about sixteen generations and predict nine more or up to a total of 25 generations. Base the prediction on the pattern observed during the first sixteen generations. 
Activity B-6.1b cont. - The Predator-Prey Simulation: Lynx and Rabbits
Analysis:

Graph the data for 25 generations. Place both the rabbit and the lynx data (the first two columns of the data table) on the same graph so that the interrelationship can be easily observed. Label the vertical axis "Number of Animals" and the horizontal axis "Generations." Use one kind or color of line for rabbits and another for lynx.
	Generation
	Rabbits
	Lynx
	Rabbits
Caught
	Lynx
Starved
	Lynx 
Surviving
	New Baby 
Lynx
	Rabbits 
Left

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
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	20
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	22
	
	
	
	
	
	
	

	23
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Activity B-6.1c - Prey Population Growth and Predators
Ecologists gather data about population densities of different organisms in order to better understand how these organisms interact with their environments.  In this activity, you will interpret and evaluate such data in graph form.


The graph in Figure 1 represents a growth curve for the population of a single species.

                                                       Figure 1
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1. The curve is called a(an)  ___________ growth curve.

2. At which point on the curve (I, II, III) is the population increasing at the fastest rate?  
3. At which point on the curve (I, II, III) is the population leveling off?  

4. At which point on the curve (A or B) has the population reached the carrying capacity of its environment?  

5. Explain why the peaks and valleys of the growth curve are more realistic than the flat portion of the graph.

6. Explain how a predator can cause the variation (the peaks and valleys) in the population of prey shown above.

7. What would happen to the growth curve if a new predator were introduced into this environment?

Activity B-6.1c cont. - Prey Population Growth and Predators
In the tundra, where both reindeer and wolves live, the numbers of reindeer herds rarely exceed carrying capacity of their environment.  In 1944, the United States Coast Guard transported 29 reindeer to St. Matthew Island in the Bering Strait.  St. Matthew Island has the typical climate for tundra, but no wolves live there.


The graph shown in Figure 2 represents the growth curve for the reindeer population there.

                                                             Figure 2
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8. By how many times did the reindeer population increase between 1944 and 1963?  
9. By how many times did the reindeer population decrease between 1963 and 1966? 
10. Did the reindeer exceed the carrying capacity of their environment?  Explain your answer. 
11. Why do you think the population increased so rapidly in less than 20 years? 
12. Why do you think that the population declined so rapidly, from 6000 to 42, in 3 years?
13. What do you think would have happened if wolves had been brought to the island? 
Activity B-6.1c cont. - Prey Population Growth and Predators
Answers:

1. logistic growth curve- although the curve starts out as exponential, it fluctuates around a set point (carrying capacity) and therefore would be a logistic curve.

2. II- this is the steepest portion of the growth curve and represents exponential growth- the doubling time is much shorter than the other parts of the graph.

3. III- this is where growth begins to show down- the population is still growing, but the rate has slowed down considerably.

4. A- this is where the growth rate = 0

5. No true natural population experiences zero population growth; birth rate and death rate are not going to be the same; there are boom (peaks) and busts (valleys) in natural populations; birth rate increases (C) [positive growth] and is followed by death rate increases (B) [negative growth]

6. Predators will prey on the young and weak members of the prey population.  When the young are preyed upon, they do not reach sexual maturity and therefore leave no offspring behind; since many of the remaining prey are past their reproductive time, there are fewer young, juvenile, and young adult members remaining to produce offspring.  That is why you see that it takes several years for the prey population to rebound.

7. A new predator could cause several things to happen.  First, it depends on whether or not the new predator will compete with the existing predators.  Second, the affect that a new predator has will depend on the reproductive life span of that new predator.  Third, the prey population may not be the primary prey for the second predator.

8.  207 x

9.  143 x

10.  Yes, the reindeer population increased beyond the carrying capacity of St. Matthew’s Island for the reindeer.

11.  There were no natural predators (wolves) of the reindeer and therefore the reindeer were in competition with each other for resources as the population grew.

12.  With so many reindeer grazing, the plant material on which they fed was stripped bare; little food translates into starvation, which leads to competition for the limited vegetation remaining, and then illness sets in, and ultimately death follows.

13.  If wolves had been introduced they reindeer population would probably not have declined as rapidly as it did.  The birth rate would have been lower and there would have been more resources for the fewer reindeer.  However, the wolf population would increase which in turn would increase the predation rate, leading to a decline in the reindeer population.  The major problem here is that there is nowhere for the reindeer or the wolves to migrate to as they are stranded on an island.
Activity B-6.1d - Abiotic, Biotic and Symbiotic Relationships

1. Name four biotic factors.
a. ______________________
c.____________________
b. ______________________      d.____________________
2. Name four abiotic factors.

a. ______________________
c._____________________
b. ______________________
d._____________________

3. One or more groups of different organisms living in the same area that interact together is known as a ___________________. 

4. A group of organisms that belong to the same species living in one area is known as a(n) ______________________________.
5. A sea anemone and a clownfish live together in the ocean.  The sea anemone provides a home for the clownfish and the clownfish cleans the sea anemone.  What type of relationship is this? 

6. A tick has attached onto your cat that you took off last night.  It was large and red with blood.  The cat did not want it on there but could not get it off.  What type of relationship is this? 

7. A man uses a bird to find honey in the savanna.  He follows the bird to the honey and then the bird waits for the man to take the honey and eats the bees and grubs from the comb.  What relationship exists between the man and bird?

8. A fish attaches to the bottom of another larger fish and sucks out some of the nutrients.  The larger fish is not hurt at all and the smaller fish called a remora does not kill it.  What type of relationship is this? 

9. The relationships from #5-8 all fall under a special name, what is it? 

Activity B-6.1d cont. - Abiotic, Biotic and Symbiotic Relationships
Answer Sheet

1.  Answers Vary

2. Answers Vary

3. Community

4. Populations 

5. Mutualism

6. Parasitism

7. Mutualism

8. Commensalism

9. Symbiotic Relationships

Activity B-3.6a - Food Chain Directions

You are to make food chains with at least 3 plants and animals.  Please make sure that you follow the directions and that it makes logical sense.  You will have to use this again to help you with another assignment and possibly a project so please take it seriously and do a good job.

1. Choose a geographical location for which to construct your food chain.
2. Think of plants and animals in an area in which you are familiar.
3. Make your food chain based on those animals.

4. You may list them on a sheet of paper.

· Do two terrestrial locations and one aquatic location.

· Do three different food chains for each of the locations

Ex:

Forest

1. Shrubs ( Mice ( Snakes ( Hawks

2. Grass ( Rabbits ( Foxes ( Wolves

3.  Ants ( Small Birds ( Owls

Rules:

· Make sure it makes sense.

· Use a variety of plants and animals.
· Do not use humans.
Activity B-3.6b - Food Web Worksheet







Bear




Salmon




Mountain Lion



Minnows


      Opossum

Bobcat


        Hawk



Insects


             Cow


   Deer


Rabbit


Algae / Plankton

Berries



         Grass
                        Seeds

1. List the autotrophs (producers).

2. List all of the heterotrophs (consumers).

3. List all of the carnivores.

4. If the population of rabbits decreased drastically, which organism would be affected the most?

5. If insects were eliminated totally, which of the following species would be hurt the worst?

6. What possible abiotic factors would affect the food chain on the far left of the food web?

7. Who is at the top of the food web and hurt the most if something occurs to the grass?

8. What are the bobcat’s options for food?

9. What are the mountain lion’s options for food?  
10. What organisms would feed on all of the organisms in the food web above?

Activity B-3.6b cont. - Food Web Worksheet

Answer Key

1. Algae / Plankton, Berries, Grass and Seeds

2. All but those mentioned in #1.

3. Minnows, Salmon, Bear, Opossum, Bobcat, Mountain lion, Hawk

4. Hawk since the rabbit is its only food source.

5. Minnows and Salmon because the insects are the source of energy for these two and there are no other options.

6. Temperature, Precipitation, Drought

7. Mountain lion since most of its food choices use grass for energy.

8. Cow and Deer

9. Opossum, Bobcat and Rabbit

10. Decomposers

Activity B-3.6c - Food Web Directions 
You are to make a food web with animals and plants.  Please make sure that you follow the directions and that it makes logical sense.  You may be able to use this again for your biome project.

1. Choose a geographical location that your food chain will be in.

2. Think of plants and animals in that area that you know of.  You may use your food chains

3. Make your food web based on those plants and animals.

4. You may draw the plants and animals or list them on a sheet of paper. (Be creative)

5. Make sure that you draw lines with arrows, to identify where the energy is flowing.

· Do one geographical location.

· Do at least three different organisms at each level.

· Make sure that you have 4 levels but you may have 5.

Rules:

· Make sure it makes sense.

· Use a variety of plants and animals.

· Do not use humans.

Activity B-3.6d - Energy Transfers

Part A - Answer the questions using the diagram to the right.


1.  How many food chains make up the food web? ___________

2.  Which organism is an herbivore? _______________________

3.  Which organism is an autotroph? ________________________

4.  Which organism is a third-order consumer? ____________________

5.  Which organism is an omnivore? _________________________

6. Which organism(s) belongs to more than one food chain? ______________
7.  Which organism belongs to more than one trophic level? _____________
8.  What are decomposers? ______________________________________
9.  Why does the energy in a trophic level decrease? __________________
Part B: Use the diagram to complete the table below.  If it is a heterotroph, tell what kind of heterotroph.


	Autotrophs
	Heterotrophs
	Type of Heterotroph

	10.
	13.
	20.

	11.
	14.
	21.

	12.
	15.
	22.

	
	16.
	23.

	
	17.
	24.

	
	18.
	25.

	
	19.
	26.


27. How would you describe the marmot’s habitat and position in the food chain
Activity B-3.6d cont. - Energy Transfers

Part C – Use the diagram to answer the questions.

[image: image3.jpg]



28. Which organisms are carnivores? _______________________________________
29. How many trophic levels are there? _____________________________________
30. Which trophic level has the largest biomass? _______________________________ 

31. How does the biomass of the autotrophs compare to the biomass of the   heterotrophs. ______________________________________________________
    32.  Draw a food chain using the organisms from the pyramid above.

Activity B-3.6d cont. - Energy Transfers

Answers

1.  3

2. Insect and Bird

3. Plant

4. Snake

5. Snake

6. Insect

7. Snake

8. Organisms that break down organic material

9. Only 10% of the energy is passed on in each level.
	Autotrophs
	Heterotrophs
	Type of Heterotroph

	10. Seeds
	13. Insects
	20. Herbivore

	11. Berries
	14. Grouse
	21. Herbivore

	12. Grasses
	15. Goshawk
	22. Consumer / Carnivore

	
	16. Chipmunk
	23. Herbivore

	
	17. Marmot
	24. Herbivore

	
	18. Elk
	25. Herbivore

	
	19. Grizzly Bear
	26. Consumer / Omnivore


27. A marmot seems to hide in the grasses and only has to worry about one predator, the Grizzly Bear.

28. Eagle, Snake and Raccoon

29. 3

30. 1st – Autotrophs

31. There is much more biomass at the 1st trophic level than the top.  Energy decreases as the trophic level increases so there has to be a lot of energy at the bottom to support the organisms at the top.

32. Answers Vary

Activity B-3.6e - Salt Marsh(mallow) Energy Flow

Energy in all ecosystems flow through the same pathway:

producer             primary consumer              secondary consumer

At each level, energy is used by an organism for growth, respiration, etc.  Some energy is no longer to the ecosystem since it is converted to heat and escapes to the surrounding environment.  This means that the transfer of energy from one trophic level to the next is not very efficient.
In this simulation students will assume the roles of various organisms in a South Carolina salt marsh- Murrells Inlet, Winyah Bay, and the lower portions of the rivers of the ACE Basin (Ashepoo, Combahee and South Edisto rivers)- for examples. Salt marshes are transitional areas between land and water, occurring along the intertidal shore of estuaries and sounds where salinity (salt content) ranges from near ocean strength to near fresh in upriver marshes. South Carolina has more marsh acreage than any other Atlantic coast state (344,500 acres of salt marsh). Salt marshes serve as estuaries (nurseries) where many ocean species lay their eggs.  They also help buffer and remove toxins that might affect ocean species.

There are five members in each group.  Each student represents an organism in the salt marsh.  As the teacher reads the story, you and your partners will perform the stated task.

One of the most recognizable species in the South Carolina salt marsh is Spartina, more commonly known as marsh grass.  This plant grows tall and its’ leaves are very thick. Since it is a plant it is a producer because it can photosynthesize to make its’ own food.  It absorbs energy from the sun and converts carbon dioxide, CO2 (energy poor), into glucose, C6H12O6 (energy rich).  Today marsh grass has produced 100 units of energy (100 marshmallows).[The student in each group who is playing the role of the marsh grass takes a container of 100 marshmallows.  This represents the 100 energy units].

Well, it is mid-morning in early June and a salt marsh periwinkle is slowly sliding along the length of a blade of marsh grass, not at all disturbed by the fishing boats moving past her. Her morning routine is to nibble on as much marsh grass as she can. She only receives 10% of the energy units that the grass has to offer.  If this is the case, how many energy units does she take from the grass? ________________

As the day progresses and the periwinkle moves down towards the cooler end of the grass, she is picked up by the pincher of a blue crab (who just evaded an eager crabber’s net) and becomes part of the crab’s midday meal.  Since the crab only gets 10% of the energy units that the periwinkle has to offer, how many units does the crab take from the periwinkle? ___________

Activity B-3.6e cont. - Salt Marsh(mallow) Energy Flow

Now the diamondback terrapin (a marsh turtle), who is cooling himself from the hot afternoon sun by taking a swim, comes across the blue crab and decides to partake of an afternoon snack.  Again this predator can only take 10% of the energy units from the crab.  How many units does he take? ______________ [the students might need the plastic knife now!]

Now the top predator of the salt marsh food web is the herring gull. The herring gull can kill the marsh turtle and eat the meat from the shell.  However, the turtle can only offer 10% of its energy units to the gull.  How many energy units does the herring gull take from the turtle?

____________

Use the food chain outlined below. Fill in the blanks with the available energy units that are transferred to each organism in the chain.  Remember that there is only a 10% transfer on energy units at each trophic level.

Marsh grass         Periwinkle         Blue crab        Diamondback terrapin       Herring gull

_____ units          ____ unit          ____ units            _____ units                ____ units

Answer the following questions:

1. Based on what you have learned about food chains, the transfer of energy through a food chain, and the role of producers in the food chain, why is there more marsh grass in the salt marshes than periwinkles (herbivores)?

2.  If the periwinkles died, what would happen to the predators (carnivores)?

3. If the crab wants to get as many energy units from the periwinkle as the periwinkle receives from the marsh grass, how many periwinkles does the crab have to eat?  Why does he have to have this amount?

4. Since the herring gull is the top predator, what happens to all the energy units that he consumes that he does not eventually use?  Are these energy units “lost” from the food chain?   Explain.
Activity B-3.6e cont. - Salt Marsh(mallow) Energy Flow

5. Using the energy pyramid below, place each salt marsh organism on the correct trophic level.  Beside each level on the right put the name of the trophic level at the correct level (producer, primary consumer, secondary consumer, etc). On the left side put the correct percentages of the transferred energy units on the correct levels.


   % energy units transferred                                                                                        trophic levels
    




































































































































Activity B-3.6e cont. - Salt Marsh(mallow) Energy Flow

Teacher Notes:

Materials needed for each group of 5 students:

· 100 mini (regular not jumbo) marshmallows pre-counted into a transparent cup (16 oz or larger), paper plate, etc.

· 1 plastic knife

· Paper towels

Each student should also receive a copy of the activity so that they can record their answers.

Alternative strategies:

1.   You could do this as demonstration with one group of students.  This would be a great way to introduce the 10% transfer rule and the class could keep up with the transfer amounts on the board, SMARTBoard, etc.

2.  A student could read the scenario and the teacher could hand each producer the cup of marshmallows.

Answers:

Grass has 100 energy units = 100%

Periwinkle gets 10 energy units = 10% (.10) of original amount

Crab gets 1 energy unit =1% (.01) of original amount

Turtle gets 1/10 energy unit (crab cuts marshmallow into 10 pieces and turtle only gets one piece) = .1% (.001) of original amount

Herring gull gets 1/100 energy unit (turtle cuts the little piece it has into 10 pieces and gull gets one piece) = .01% (.0001) of original amount

1.  Producers have to supply all the energy units for the entire food chain

2. If the periwinkles die, the carnivores (predators) will die; they would have no food  unless they could eat an alternative diet; but this would cause competition and someone will lose. NO WIN situation!

3.  The crab will have to eat 10 periwinkles to get all the energy that 1 periwinkle gets.

4.  When the herring gull dies, his biomass is decomposed by bacteria, fungi, etc and the organic matter is returned to the carbon cycle as CO2 to be used by the marsh grass for photosynthesis.

Activity B-6.2a - Population Scenario

Student Entrance Assignment
1. Write a paragraph describing the life of a population of organisms in a specific environment. Include description of limiting factors. (Do not call them limiting factors.) You may think of this as a descriptive paragraph. {If you are having trouble beginning, think of the story of the three bears from your childhood. If you were writing that story for this assignment you would need to discuss the bear’s environment in a more descriptive way than the authors or your parents gave it to you. Another childhood reminder might be part of the song about Little Bunny Foo Foo.}

2. Swap paragraphs with your class partner or study buddy. Circle all of the limiting factors given in your partner’s descriptive paragraph. In the margin of their paper make note of how many times the population of organism increases and how many times the population decreases.

3. In addition to the circle you have already drawn, place a square around any limiting factors that are density- dependent.

Activity B-6.2b - Kaibab National Forest*
Limiting Factors that Affect the Kaibab Deer

Introduction: The Kaibab National Forest is located in north central Arizona and rims both the northern and southern rims of the Grand Canyon. The environment may be altered by forces within the biotic community, as well as by relationships between organisms and the physical environment. The carrying capacity of an ecosystem is the maximum number of organisms that an area can support on a sustained basis. The density of a population may produce such profound changes in the environment that the environment becomes unsuitable for the survival of that species. For instance, overgrazing of land may make the land unable to support the grazing of animals that lived there. Factors that affect the density of the population can be either density-dependent or density-independent. These factors can also be classified as biotic or abiotic factors.
Objectives: 

· Graph data on the  deer population of Arizona 

· Determine factors responsible for the changing populations 
Background:

Before 1905, the deer on the Kaibab Plateau were estimated to number about 4000. The average carrying capacity of the range was then estimated to be about 30,000 deer. On November 28th, 1906, President Theodore Roosevelt created the Grand Canyon National Game Preserve which now includes the areas that are designated as the Kaibab National Forest.  

Unfortunately, by this time the Kaibab forest area had already been overgrazed by sheep, cattle, and horses. Most of the tall grasses had been eliminated. The first step to protect the deer was to ban all hunting. In addition, in 1907, The Forest Service tried to exterminate the predators of the deer. Between 1907 and 1939, 816 mountain lions, 20 wolves, 7388 coyotes and more than 500 bobcats were killed. 

Signs that the deer population was out of control began to appear as early as 1920 - the range was beginning to deteriorate rapidly. The Forest Service reduced the number of livestock grazing permits. By 1923, the deer were reported to be on the verge of starvation and the range conditions were considered terrible.  

The Kaibab Deer Investigating Committee recommended that the livestock not owned by local residents should be removed immediately from the range and that the number of deer be cut in half as quickly as possible. Hunting was reopened, and during the fall of 1924, 675 deer were killed by hunters. However, these deer represented only one-tenth of deer that had been born that spring. Over the next two winters, it is estimated that 60,000 deer starved to death. 

Activity B-6.2b cont. - Kaibab National Forest
Limiting Factors that Affect the Kaibab Deer
Today, the Arizona Game Commission carefully manages the Kaibab area with regulations geared to specific local needs. Hunting permits are issued to keep the deer in balance with their range. Predators are protected to help keep herds in balance with food supplies. Tragic winter losses can be checked by keeping the number of deer near the carrying capacity of the range.

Data

Graph the deer population data. Place time on the X axis and "number of deer" on the Y axis.
	Data Table

	Year
	Deer Population

	1905
	4,000

	1910
	9,000

	1915
	25,000

	1920
	65,000

	1924
	100,000

	1925
	60,000

	1926
	40,000

	1927
	37,000

	1928
	35,000

	1929
	30,000

	1930
	25,000

	1931
	20,000

	1935
	18,000

	1939
	10,000

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Analysis:

1. What factors are density-dependent?  density-independent?
2. What factors are biotic?  abiotic?
3. During 1906 and 1907, what two methods did the Forest Service use to protect the  Kaibab deer?
4. Were these methods successful? Use the data from your graph to support your answer.
5. Why do you suppose the population of deer declined in 1925, although the eliminated of predators occurred?
6. Why do you think the deer population size in 1900 was 4,000 when it is estimated that the plateau has a carrying capacity of 30,000?
7. Why did the deer population decline after 1924? 
Activity B-6.2b cont. - Kaibab National Forest
Limiting Factors that Affect the Kaibab Deer

8  Although limited hunting was allowed in 1924, why did the following year see a drastic decrease in the number of deer. 
9. It is a criticism of many population ecologists that the pattern of population increase and subsequent crash of the deer population would have occurred even if the bounty had not been placed on the predators. Do you agree or disagree with this statement. Explain your reasoning.
10. What future management plans would you suggest for the Kaibab deer herd?

*Adapted from the Glencoe lab manual.  
Activity B-6.2b cont. - Kaibab National Forest
Limiting Factors that Affect the Kaibab Deer

ANSWERS:

1.  What factors are density-dependent?  density-independent?

      


Density-dependent    -Food, predators

      


Density-independent- winter weather

2.  What factors are biotic?  abiotic?

     

Biotic- food, predators

     

Abiotic- weather

3.  During 1906 and 1907, what two methods did the Forest Service use to protect the  Kaibab deer?

      

 No hunting of the deer and predators were killed

4.  Were these methods successful? Use the data from your graph to support your 
answer.

      

Yes, the population exploded through 1924

5.  Why do you suppose the population of deer declined in 1925, although the eliminated of predators occurred?

Since grazing from livestock had been eliminated, the deer numbers increased and they overgrazed their own territory.

6.  Why do you think the deer population size in 1900 was 4,000 when it is estimated that the plateau has a carrying capacity of 30,000?

With livestock grazing on the plateau and the presence of predators the deer population was kept in check.

7.  Although limited hunting was allowed in 1924, why did the following year see a drastic decrease in the number of deer? 

Hunting only eliminated 10% of the young born the previous spring.  That left 90% of the juveniles to reach reproductive maturity.  This causes two problems- they are young and require more food because they are growing, and they will reproduce causing even more strain on the dwindling food supply.

8.  Why did the deer population decline after 1924? 

Two reasons- they died of starvation and the hunting was re-introduced into the area

9.   It is a criticism of many population ecologists that the pattern of population increase and subsequent crash of the deer population would have occurred even if the bounty had not been placed on the predators. Do you agree or disagree with this statement. Explain your reasoning.   

Agree- any natural population has limits based on the availability of resources required by the population.  The increase and subsequent decrease would not have been as drastic if nature had been allowed to cycle on it own.

10. What future management plans would you suggest for the Kaibab deer herd?

Allow hunting with limits to keep the deer food supply at a level that would provided for natural birth and death rates.
Activity B-6.3a - Observing Succession Lab*
Problem:  What changes occur in a microscopic community over time?

Hypothesis: ____________________________________________________________ 

Material:

· 250 ml beaker

Aged water


Microscope

· Soil



Cover slip


Reference Book 

· Grass Clippings

Slide

· Dried Leaves


Dropper
Methods:

1. Place enough soil in the beaker to cover the bottom.  Fill the beaker with loosely packed mixture of grass clippings and dried leaves.  Add some aged water slowly to cover the mixture of grass clippings and dried leaves.  Yes, they may float – that is okay.

2. Set the beaker in a cool place with your lab group number on it.  Let it remain undisturbed for about a week.

3. Check the water for signs of life.  For example, a strong odor or cloudy water is evidence of bacterial growth; fuzzy growths or threads indicate the presence of mold; and a green tint is due to algae.  What do you think you have?  

4. Use a dropper and transfer a drop of water from the top of the water in the beaker onto a microscope slide.  Add a cover slip and see what you have.  Record your observations.  

5. Repeat step 4 for the water in the middle of the beaker and at the bottom.  

6. Record the types of organisms you see in the Data Table

Discussion Questions to Think About:
1. Did spontaneous generation occur?

2. Where did the organisms come from?

3. What were the required elements to live?

4. What kind of succession took place?

*Adapted from Prentice Hall.
Activity B-6.3a cont. - Observing Succession Lab

Observations:

Top of Beaker

Low Power _____________



High Power ____________


Middle of Beaker

Low Power _____________



High Power ____________


Bottom of Beaker

Low Power _____________



High Power ____________


Activity B-6.3b - Creating Succession Models

Purpose: to create a classroom ecosystem model

Background Information: Using the pH of a system, the types of organisms present can be determines. As the pH changes, the types of organisms present in a system changes. 

Materials (Per Group)

· 1- 8 oz small jar with a lid

· 100-150 mL of milk

· pH strips

Procedure

1. Pour 100 mL of pasteurized milk in your jar. Cover the jar loosely with the lid. Measure and record the pH. Place the jar in a 37°C incubator.

2. Check and record the pH of the milk with pH strips every day for seven days. 

3. Record visible changes in the milk

4. Develop a data table to record your observations for a seven day period.

Analysis

1. Identify what happened to the pH of the milk as time passed.
2. Infer what the change in pH means about the populations of microorganisms in the milk.

Activity B-6.3c - Succession Illustration Creation

Problem: What type of organisms will be present in a given area in the future based on the area’s current species? 

Materials: Poster, Stock paper or Very large bulletin board paper

Ecosystem choices or assignments: 

· Forest

· Pond

· Coral reef

· Desert

Each group:

1. Design a scene depicting your assigned ecosystem before a disturbance. (Remember to include graphics related to organisms and abiotic factors present in your ecosystem. If your group is artistically challenged, label necessary components.) They could also print out graphics.
2. Continue the scene depicting your assigned ecosystem immediately after a disturbance. Describe the disturbance.
3. Finish the scene by depicting the ecosystem in the future, indicating the order of succession of organisms.
4. Each group member will compose a paragraph describing the scene, what took place and what kind of succession is illustrated from their product. 

Activity B-6.3d - Effects of Fire on Biomes*
Effects of Fire on Biomes is an important ecological factor in terrestrial ecosystems. Some fires start from natural causes, but man of them are caused by humans, deliberately or accidently. No matter how they begin, fires have many effects on the organisms in their paths. The most easily observed effects are on vegetation. This investigation considers 3 different North American biomes and the changes that fire might cause in each.
PART A: Fire in a Mid-Latitude Grassland
              1.  grasses and mesquite brush           2.  same area 10 years later

               3.  fire




4.  2 years after fire              

Activity B-6.3d cont. - Effects of Fire on Biomes

1. Figure A depicts a series of events in the southern part the North American grassland. Two types of populations are involved: grasses of various species and mesquite shrubs. Study figures A1 and A2. What is happening to the sizes of the populations?

2. Roots of mesquite have been found in mine shafts many meters below the surface of the soil. What competitive advantage might this type of root growth give mesquite over grasses?

3. Occasionally, droughts strike the area. What type of community do you think might result?

4. Refer to Figure A3 and A4. In these figures, plant parts shown in light color represent unharmed tissue. Do both types of plants survive fires?

5. In which type of plant has more growing tissue been killed?

6. Grasses usually reach maturity and produce seeds in 1 to 2 years; mesquite usually requires 4 to 10 years. Which type of plant has lost more growing time?

7. In Figure A4, which type of plant occupies the most land?

8. What might you expect this area to look like 4 or 5 years after a fire?

9. Make a generalization about the effect of fire on this community. Describe the probable landscape if fires did not occur at all.

10. How would the landscape look if fires occurred every few years?

11. What seems to be necessary for maintaining grassland in this region?

Activity B-6.3d cont. - Effects of Fire on Biomes

PART B: Fire in a Forest of the Great Lakes Region

             
      1. before settlement                  2. after settlement

                       3.  fire 


              4.  3 years after fire
Around the Great Lakes of North America is a region of transition between the coniferous and mid-latitude deciduous forests. In many places, much of the forest consists of pines (Figure B1). Europeans brought about a great change in the landscape (Figure B2) early in the settlement of the region.

Activity B-6.3d cont. - Effects of Fire on Biomes

12. What was this change?

13. Fires apparently had been rare in this region. They became more frequent after the change in landscape. What might have brought about the increase in the number of fires?

14. If a fire does not occur, what might the area shown in Figure B2 look like in later years?

15. Study Figures B2, B3, and B4, which depict jack pine. What characteristic of jack pine gives that species a competitive advantage when there is a fire? (Hint: Compare the cones in Figure B2 and B3.)

16. Describe the probable appearance of the area shown in Figure B4, 5 or 6 years later.

17. Jack pines produce cones in 8 to 10 years but do not live to a very great age. Their seedlings do not thrive in shade. Suppose no fires occur for 200 years. What changes in appearance take place in this area during that period?

18. Suppose fires occur about once every 20 years. What might the area look like at the end of 200 years?

Activity B-6.3d cont. - Effects of Fire on Biomes

PART C: Fire in a Forest of the Southeastern United States

    
  1. longleaf pines, saplings, and shrubs     2.  fire in same area


3.  fire in mature pine forest           4.  pine forest, no fire for 5 years  
The southeastern United States has great forests in which longleaf pine is almost the only large tree. Occasionally there may be seedlings and saplings of deciduous trees. Between 3 and 7 years of age, the longleaf pines look somewhat like a clump of grass (Figure C1).While in this stage, the young trees develop deep roots in which food is stored. (See the cutaway, lower corner of Figure C1)

Activity B-6.3d cont. - Effects of Fire on Biomes

19. What is the effect of fire on young longleaf pines?

20. What is the effect on the deciduous shrubs and saplings?

21. Which plants have a competitive advantage after a fire?

22. After the grass stage, longleaf pines grow rapidly in height and develop a thick, fire-resistant bark. What is the effect of ground fires at this stage in the development of the pines (Figure C3)?

23. Which plants have a competitive advantage when fires do not occur (Figure C4)?

24. What factor seems to maintain a forest of longleaf pines within the deciduous forest biome?

Discussion

1. Suppose you were interested in raising cattle in amid-latitude grassland. Would occasional fires be an advantage or a disad​vantage? Why?

2. Jack pine is not as valuable a lumber tree as other trees of the Great Lakes region. If you were a landowner in that region, would fire be an advantage or a disadvantage? Why?

3. If you were interested in maintaining a longleaf pine forest to obtain turpentine, would ground fires be an advantage or a dis​advantage? Why?

4. Suppose you wanted bobwhites (game birds that nest on the ground) in your turpentine forest. What effect might this have on your management of the forest?

 5. What things must ecologists know before deciding whether to recommend fire as a management tool to a landowner?
* Adapted From BSCS Biological Science, An Ecological Approach, 7th Edition INVESTIGATION 22.4 Effects of Fire on Biomes
Activity B-6.3d cont. - Effects of Fire on Biomes

Teacher Notes

This investigation introduces students to the effects of a natural catastrophe on different biomes. Different biomes do not respond in the same manner to the same disturbance. Teams of 3 allow for small-group interaction.

Time: One class period.

PART A Procedure

1.  Both are increasing.

2.  Access to deep supplies of mois​ture during long droughts.

3.  Mesquite brush with less grass.

4.  Yes

5.  Mesquite.

6.  Mesquite.

7.  Grass.

8.  Somewhat like A4 but with there growth of the mesquite as in A1.

9.  Mesquite brush with less grass.

10. Dominantly grassland.

11. Fire.

PART B Procedure

12.  Logging.

13.  More people; brush piles; further clearing by fire in attempts at agriculture.

14. Eventually, much like B1.  Deciduous woody plants would be favored at first because they spring up as sprouts from stumps.

15. Small fires cause the cones of jack pine to open; otherwise, seeds may be held in the cones many years.

16. An area dominated by young jack pine.

17. Jack pine would become rare, and other types of trees would take its place.

18. Dominated by jack pine.

PART C Procedure

19.  Fire does not kill the roots of the young longleaf pines.

20.  Fire usually kills young decidu​ous plants.

21.  Longleaf pines.

22.  Ground fires kill the lower branches but not the tops or the trunks.

23.  In the absence of fires, deciduous trees grow faster than the young longleaf pines and eventually shade them out.

24.  Fire.
Activity B-6.3d cont. - Effects of Fire on Biomes

DISCUSSION

1. Advantage, because they main​tain grass.

2.  Disadvantage, because it favors growth of jack pine.

3.  Advantage, because they favor longleaf pine in competition with deciduous trees.

4.  Burning would have to be done at a season when bobwhites are not nesting.

5. First, the landowner must decide what is wanted. In any case, it is impossible to predict the effects of fire without prior empirical evidence because the variables are numerous. For example, peri​odic fires in certain tall-grass prairies tend to increase their productivity as rangeland for cat​tle; fires in the mixed-grass prairies tend to have the opposite effect. Some ecologists suggest that the depth of mulch is the important variable in this case.
To some degree, fire is used as a management tool in all regions. Ecologists do not always agree on the role fires should play in land management. Frequent fires prevent the growth of understory in a forest. After a long period without fire, the understory pro​vides a route by which fire can reach the crowns of trees. The controlled burning of forests at frequent intervals is sometimes suggested as a means of prevent​ing disastrous forest fires. On the other hand, allowing natural fires to burn may keep the forests in as natural a state as possible. These issues are currently being debated as regards the recent fires across the western United States (Summer and Fall 2000).

Activity B-6.4a - Biogeochemical cycles

Go to http://www.geography4kids.com/files/cycles_intro.html
Overview:

1. Breakdown the word biogeochemical cycle. What does it mean?

Energy:

1. How is energy cycled differently than other substances?

2. How does energy get into ecosystems?

Carbon:

1. Why is carbon important?

2. How does carbon enter the biotic environment?

3. What role do decomposers play in the carbon cycle?

Oxygen:

1. Why is oxygen important?

2. In what molecules will you find oxygen in the environment?

3. How does oxygen gas get into the ecosystem?

Nitrogen:

1. Why is nitrogen important?

2. Where can nitrogen be found in the environment?

3. How is nitrogen cycled through the ecosystem?

Phosphorus:

1. Where would you find phosphorus in the ecosystem?

2. Why do plants need phosphorus?

3. Why is there a concern about phosphorus?

Visit three outside links. Give the address of each and tell two facts you learned.

1.

2.

3.
Activity B-6.4b - Determining the Amount of Transpiration From a Tree


Introduction    Trees represent an important component of the hydrologic cycle. They take up water from the soil. Water is later lost from the surface of leaves through a process called transpiration. Later, this water vapor condenses precipitates and returns to the soil. This action exemplifies the role that organisms play in maintaining ecosystems through natural processes. Humans can disrupt these processes, and thus, alter the balance in ecosystems through actions such as deforestation.  

Materials
· Leaves with petiole attached

· Small beakers (50 mL-100mL)

· Spring water

· Parafilm or plastic wrap

· Graph paper

1.  Collect five different sized leaves from a selected tree. Return to the lab and carefully trace the outline of each leaf onto a piece of graph paper. Count squares to find the area of each leaf (Determine area of square and multiply by number of squares). Add the areas of each of the five leaves together to determine a total area measurement in square centimeters.

          
  Total area of five leaves= _____________cm2
2.  Now place the five leaves into a small beaker. Using a graduated cylinder, fill the        beaker about half full with the spring water so that the petioles are entirely submersed. Record the amount of water added.  Cover the beaker and stems with the Parafilm. Let the beaker sit out for 24 hours by a window or grow light. 


           Amount of water in beaker = __________

3. After 24 hours, remove the Parafilm. Measure the water remaining. Subtract this measure from the original amount of water (#2). 

Volume of water transpired = Original volume of water - remaining volume of water = 
_______ 

Activity B-6.4b cont. - Determining the Amount of Transpiration From a Tree
4. Divide the volume calculated in #3 by the total area of the five leaves to obtain the amount of water transpired in milliliters per square centimeter of leaf in 24 hours.


Amount of water transpired/cm2 =  _________________

5.  Next, estimate the number of leaves on your tree in the following manner: count the number of leaves on a branchlet, the number of branchlets on a branch, the number of branches on a big branch, etc. and multiply using calculators to arrive at an estimate. Pairs of team members should make their own estimates and then the team can take an average to arrive at the amount they will use. 


# of leaves on tree=

           __________  x  _____________  x  ___________ x ___________

         (# of leaves on branchlet)(# of  branchlets) (# of branches) (# of big branches)



6.  Calculate the size of an average leaf by taking the previously calculated total area of the five leaves (#1) and divide by five to reach an average. 


  Avg. size of a leaf =  Total area (#1) ÷ 5 = ________________

7.  Multiply this average by the estimated number of leaves on the tree (#5) to arrive at the total leaf area of the tree. 


Total leaf area = Avg size of leaf   X   # of leaves (#5) = ________________

8. Now, multiply this by the milliliters of water transpired per square centimeter in 24 hours (#4) to obtain the number of milliliters transpired by the tree in one day. 


Total ml of water transpired by tree = 



total leaf area (#7) x ml of water/cm2 (#4) =  _________

9.  Convert your final answer to liters.  1000ml = 1 L   


Total L of water = Total ml of water (#8) x 1L/1000ml = _________________


10.  Calculate the yearly water loss of the tree through transpiration in liters. 


Yearly loss of water = Total L of water (#9) x 365 days/year = _____________

Activity B-6.4b cont. - Determining the Amount of Transpiration From a Tree
Analysis:

1. Compare your results to another group in the class. Which of your two trees transpire the most water daily? 

2. How would you explain your answer to #1? Think about leaf shape, leaf covering, etc

3. Do you think the removal of your tree from the courtyard would impact the water cycle? Why or why not? How about a forest of your tree type? 

4. Convert your answer in #10 above to 2L bottles to get an image of how much water you are talking about. Does that amount of water seem significant?

.

Activity B-6.5a - Soil &/or Water Conservation Essays

Teacher information only: 

Most water districts sponsor either a soil or water conservation essay contest during the spring of each year. Prizes are awarded for the top two essays in each grade level. Teachers may choose to assign the essay or to offer it as an additional grade. Often the director of the conservation district will ask for input from the teachers when determining topics. An example of contest directions and requirements from one of the district’s fliers is given below.

The Your County Soil and Water Conservation District is sponsoring its annual Conservation Essay Contest.  All entries will be judged locally.  It is important that all rules be followed; failure to do so may result in disqualification.  The rules are as follow:

· The contest is open to all students in sixth through tenth grades in Your County.  Sixth, seventh, and eighth grade entries must have a minimum of 600 words.  Ninth and tenth grade entries must have a minimum of 750 words.  Essays will be judged within each grade level.

· All essays must have the student’s name, school, teacher’s name, and grade on a separate sheet and attached to the cover sheet.

· All entries must be received by the Conservation District no later than 12: 00 noon Tuesday, March 31, 2009, at the Conservation District Office located at xyz.  (If you need essays picked up at school, please notify us in advance.)

Each grade level will be awarded a first place prize of $50.00 and a second place prize of $25.00.  All participants will receive a certificate. 

This year’s theme is, “The Secrets of Soil.”  Have students choose from one of the following topics when writing essays:  

1.    How important is soil in your life?

2.    What are the advantages of organic gardening?

3.    The story of soil – how is it created?

Suggested resources:

www.soils.usda.gov/education


www.greenpromise.com
www.plantscapesorganics.com


www.42explore.com/dirt.htm
Activity B-6.6a - Observing the Effects of Acid Rain

Purpose:

· You will model the effects of acid rain on plant growth.

· You will model the effects of acid rain and salt spray on the Statue of Liberty.

Problem:  How does acid rain affect biotic and abiotic factors in the environment?

Hypothesis: ____________________________________________________________________

Experiment:

Independent Variable: ________________________________________________

Dependent Variable: __________________________________________________
Controls: ____________________________________________________________
Safety:

1. _______________________________________________________________
2. _______________________________________________________________
Materials:

Part A
5 lima bean seeds soaked in water



5 lima bean seeds soaked in vinegar/water mixture



5 lima bean seeds soaked in vinegar



3 zip-lock baggies






Permanent marker for labeling

3 small paper towels

Part B
2 clean pennies


1 small piece of wire



Plastic cup



1 small paper towel



Small piece of Saran Wrap
A shake of salt



Vinegar



Rubber band

Procedures
Part A

1. Label each plastic baggie, using a permanent marker, according to your teacher’s directions
2. Dampen your 3 pieces of paper towel in water.
3. In each, wrap the 5 seeds together (1 bag – all water; 1 bag – all vinegar/water mixture; 1 bag – all vinegar)
4. Seal each bag and place in container according to your teacher’s directions.

Activity B-6.6a cont. - Observing the Effects of Acid Rain

Part B


1.  Label the plastic cup according to your teacher’s directions.
         2.  Take the plastic cup and place the paper towel (folded) into the bottom of 


the cup.
3. Take one penny and wrap the wire around it.  Place both pennies on the 
paper towel not touching.
4.  Wet the pennies and towel with vinegar but do not submerge them.
5.  Sprinkle salt over the pennies.
6.  Wrap the plastic cup in saran wrap and secure with a rubber band.

Observations:

Part A

	
Type of Seed
	# Seeds Germinated

	
	

	
	

	
	


Part B

	Type of Penny
	Observations

	
	

	
	

	
	


Please complete your discussion and conclusion on another sheet of paper.


Activity B-6.6b - Air Pollution Lab

Purpose: To determine what type and number of particles in the air

Hypothesis: _______________________________________________

Materials: One Index card (3X5)

Tongue Depressor


       Ruler



Vaseline


       Marker

Methods:  

1. Please make a grid on your index card using the marker.  It should be 1 cm x 1cm squares on the grid.

2. Place your groups name on the back of the index card.

3. Using a tongue depressor spread a THIN layer of Vaseline on the side of the index card with the grid.

4. Place the index card in an area that you believe will collect a lot of particles, but is out of the way so that people will not bother it or stick their hand in it.

5. Check your index card in three days using a dissection microscope or magnifying glass to see the particles.

Safety:

1. _________________________________________________________
2. _________________________________________________________

Independent Variable: ___________________________________________
Dependent Variable: _____________________________________________
Controls: ______________________________________________________
Activity B-6.6b cont. - Air Pollution Lab

Observations:

1. Please draw your index card on the grid below.
2. Count the particles found on the index card and place them in the appropriate grid.  

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Discussion:

Conclusion:

Activity B-6.6c - Air Pollution With Petri Dishes

Problem:  To determine how much air pollution (dust particles) are in the classroom in a 4-day period.

Materials:


Petri Dish





Petroleum Jelly



         Permanent Marker
Methods:

1. Mark the bottom of each petri dish in an X fashion and label each quadrant 1, 2, 3, & 4.

2. Make sure you have your name or some mark on the dish to show that it is yours.

3. Place a thin layer of petroleum jelly on the inside of the dish and smear it around so that it covers the entire area of the dish.

4. Place the dish open somewhere in the classroom that it will not be disturbed.

5. Each day in class, check your dish and count the number of particles in each quadrant.  Place the number in the appropriate column on the chart below.

6. Continue to count for four days

7. Answer the questions below.

	
	
	
	Number of Particles in each Quadrant
	

	Day 
	Dish #
	Location
	1
	2
	3
	4
	Total
	Possible Sources

	1
	1
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	

	2
	1
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	

	3
	1
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	

	4
	1
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	


Activity B-6.6c cont. - Air Pollution With Petri Dishes

Analysis and Conclusion:

1. Describe the types of particles you found in your dish.

2. What do the particles you found indicate?

3. If one of your dishes had more particles than another, please explain why this might have occurred.

4. How could you have decreased the number of particles you collected?

5. How could you have increased the number of particles you collected?

6. If you did this outside what would your results have shown?

7. If you had done this in your house, how would your results have differed?

8.  What did you learn from this lab?

Activity B-6.6d - Observing the Effects of Acid Rain

Problem:  How does acid rain affect the crops of a farmer or gardener?

Hypothesis: __________________________________________________________

Experiment:

Materials:


Bean seeds-6

pH paper

Dilute Sulfuric Acid


Pipette


Sharpie

Petri Dish


Paper towel-1

Graduated Cylinder-10ml

Methods:

1. Collect all of you materials except for the sulfuric acid and take to your lab station.  Please be prepared to share some materials with the people across or beside you.

2. Using the sharpie – please label the Petri dish as your teacher instructed you to do.

3. Cut your paper towels so that it is three layers and fits inside the divided portion of the Petri dish on each side.

4. Put two beans in each side of the divided Petri dish.

5. Measure 5 ml of acid from the beaker in the graduated cylinder and place in one side of your Petri dish.  Do the same for the other side.  Be sure to record the pH on the dish.

6. Place your Petri dish in the plant growth chamber.

7. Observe over the next 7-10 days and record your observations.

Safety:
1. _______________________________________________________________

2. _______________________________________________________________

Independent Variable: ______________________________________________

Dependent Variable: _______________________________________________

Controls: ________________________________________________________
Activity B-6.6d cont. - Observing the Effects of Acid Rain

Observations:

	Day
	pH 1
	pH 3
	pH 5
	pH 7

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	


Activity B-6.6e - Testing Soil for pH

Problem:  Determining the pH of soil.
Materials: 


Agar



Indicators
          
Balance/Scale


200 ml Beaker

Distilled Water
         pH Meter and Paper


Plastic Bags


Graduated Cylinder

Methods: Devise a procedure to test the pH of your soil samples.
Observations:
	Information
	Location of Soil
	pH of Soil

	Sample 1
	
	

	Sample 2
	
	

	Sample 3
	
	

	Sample 4
	
	

	Sample 5
	
	

	Sample 6
	
	

	Sample 7
	
	

	Sample 8
	
	

	Sample 9
	
	

	Sample 10
	
	


Teacher Notes:


You may allow students to bring in soil from their house area.  Have them mass out about 15 grams of soil and mix it with 50 mL of distilled water and let it sit overnight.  The students then test the soil pH the next day.

Activity B-6.6f - The Lorax Book
1. What is the name of the book? 

2. Who is the author? 

3. When was the book published? 

4. Who is the publisher? 

5. What street does the story take place on? 

6. What do you have to give the Once-Ler to get him to talk?  

7. What type of trees did the Once-Ler see? 

8. Describe this tree in your own words.
9. Describe in your own words the Brown Bar-ba-loots.  
10.  What is a Thneed?
11. Describe the Lorax in your own words. 

12. Who does the Lorax speak for? 

13. How much does the Thneed sell for? 

14. What technology did the Once-Ler create? 

15. Why did the Brown Bar-ba-loots leave? 

16. What was the Swomee-Swans complaint? 

17. Where does the glump go from the industry? 

18. What happened when all the trees were gone? 

19. What does the Once-Ler give the child? 

20. What types of pollution id the Once-Ler cause? 

21. Who does the Lorax really represent? 

22. Who does the Once-Ler really represent?
23. What does the Thneed represent? 

24. What is the book really saying? 

25. What do you think about the book? 
Activity B-6.6g - The Lorax Video
	Cause
	Effect

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Activity B-6.6h - The Power of the Pyramids

Part I
1. Log onto the internet and go to www.census.gov and go to the following links

a. People

b. International

c. World Population Information

d. International Data Base

e. Summary of Demographic Data

i. This may have been completed for you.

2. What is the estimate of the population of the world today?  ________________

3. Your country is ____________________________________ and it is located 

(be specific) __________________________________________.

4. The country’s birth rate is? _____________ (Number of Births / 1000) x 100

5. The country’s death rate is? ____________ (Number of Deaths / 1000) x 100

6. What is the rate of natural increase? _____%

7. What is the life expectancy? ___________Years

8. What is the infant mortality rate? ____ (Number of Infant Deaths / 1000) x 100

9. What is the total fertility rate? ________%

10. How has the growth rate changed since 1950?  Increase    or    Decrease

· Go to the sheet labeled Midyear Population, by Age and Sex, Print this data.  Use this date to make an age-sex histogram of your country.  The directions for this are on the next page.
Part II

Age – Sex Histogram

Materials:

· Data from the Internet

· Colored Markers or Pencils

· Graph Paper (Provided for you)

· Book (pg 127 Glencoe) has an example

· Calculator

Activity B-6.6h cont. - The Power of the Pyramids

Part II Cont.

To construct the country’s pyramid you must first calculate the percentage of the population made up of each gender’s age group.  You do this by dividing each segment’s population by the total population of the country (NOT EACH GENDER).  For example, if a country has a total population of 263,119,000 and the population of males ages 0-4 were 10,515,000 then:  





10,515,000 / 263,119,000 = 0.04 = 4%
You must first complete the calculations for each cohort or age group.  The numbers should add up to close to 100%.  Record these calculated value on the table below. 

	Total Population for the Country:  _________________________

	Age Group
	Male - M
	Male %
	Female - F
	Female - %

	0-4
	 
	 
	 
	 

	5-9
	 
	 
	 
	 

	10-14
	 
	 
	 
	 

	15-19
	 
	 
	 
	 

	20-24
	 
	 
	 
	 

	25-29
	 
	 
	 
	 

	30-34
	 
	 
	 
	 

	35-39
	 
	 
	 
	 

	40-44
	 
	 
	 
	 

	45-49
	 
	 
	 
	 

	50-54
	 
	 
	 
	 

	55-59
	 
	 
	 
	 

	60-64
	 
	 
	 
	 

	65-69
	 
	 
	 
	 

	70-74
	 
	 
	 
	 

	75-79
	 
	 
	 
	 

	80-84
	 
	 
	 
	 

	85-90+
	 
	 
	 
	 

	Totals
	 
	 
	 
	 


Activity B-6.6h cont. - The Power of the Pyramids

Part III:  Age – Sex Histogram

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Activity B-6.6h cont. - The Power of the Pyramids

Questions to Answer:
1. Which gender has the higher population in the youngest age groups on your pyramid?  _____________________________________________________

2. Which gender has the higher population in the oldest age group? __________

How can you explain this? _________________________________________

3. Does your country look like a pyramid? _______________________________

4. What can you tell about your country’s growth rate by looking at your histogram? ______________________________________________________

5. If birth and death rates remain the same, what will your pyramid look like in 25 years? _________________________________________________________

6. What are some factors that could change the shape of your pyramid? 

________________________________________________________________
7. Determine the percentage of the population that has yet to reach childbearing age. ______________________  What does this tell you about the prospects of future growth? ___________________________________________________

8. If your country is not increasing in population growth rate, what are some socio-economic problems that might occur? _________________________________

9. Can you determine from your graph how many people make up the population of your country?  Why or why not? __________________________________

10  Does your country have a baby boom (a bulge somewhere in the middle)? ____  What could account for this? ________________________________

11 If you had a business and you wanted to capitalize on your information about the population age distribution, what would you sell and why? ___________________
12 What type of inferences can you make from the data that you discovered about your country?

________________________________________________________________

13 If you move from one country to another at that age of 30, what happens to your life expectancy?________________________________________________

14 What factors can be used to determine if your country has good health care?

________________________________________________________________
15 From your data and histogram, would you place it in the category of developing or developed country or midway?  ____________________________________
Activity B-6.6i - Nobody Never Dies:  Overpopulation - Leading to Death?
Answer all questions in complete sentences. Be prepared to share your answers with the class.
1.  Read the article provided by your teacher or read it from the web site:
http://sustainer.org/dhm_archive/index.php?display_article=vn391bangladeshed
2.  How does this article relate to carrying capacity?
3.  How could you determine if a niche is overpopulated?
4.  What resources would you need to consider in determining if a niche is 
overpopulated?
5.  How does overpopulation relate to renewable and nonrenewable resources?
6.  Do you believe anyone ever dies from overpopulation? Explain why or why not using 
evidence from your research or study on ecology. 
7.  In assigned groups, brainstorm events in your lifetime that may remind you of those 
mentioned in the article.
Activity B-6.6j - Environmental Topics Brochure
READ THIS BEFORE YOU BEGIN!

You have chosen an environmental topic that has a huge impact on our planet.  Your assignment is to research this project to find how these issues affect our planet.  Some of the topics include ways to avoid negative impacts to the environment and some topics include information on the harmful things we do to our planet.  The goal of this project is to inform the public of these environmental issues in a brochure format and simple everyday actions the public can perform to reduce our human impact.  Please include ALL of the following information in your research.  Do not plagiarize from any of your sources.  Also, keep a running list of all of the web sites, magazines, books, and newspapers that you use so you can include them in the resources section of your brochure.

FIRST PAGE IN PUBLISHER BROCHURE:

Title Section:

· Make it an attention grabber.  

· Also include relevant images to catch the reader’s attention.

Description of the Issue:

· Briefly describe your environmental issue being sure to define terms.  

· Be sure to explain why this issue is important.

Resources:

· List every resource you use for your information and images.  

· Copy/paste specific web sites or list citations for books as you complete your research.

SECOND PAGE IN PUBLISHER BROCHURE:

Negative Impacts:

· Describe how humans are negatively impacting the environment in relation to your topic.

· Include some statistics from your research that illustrate your point.

· Describe how our planet will be affected if negative actions continue in their current trend.

Taking Responsibility- Smart Choices:

· List ways that people can reverse the negative effects or actions they can take to improve the environment, health, and the future.

Thinking Green:

· Convince your reader of the positive effects that “greener” choices will have on their environment.

· Describe how your reader can apply smarter choices at home, at school, and in the workplace.

Activity B-6.6j cont. - Environmental Topics Brochure
Included on this sheet is a non-exhaustive list of environmental topics.  Your group may choose a topic from this list or develop your own, with teacher approval. 
ENVIRONMENTAL TOPICS: 

Conserving Energy

Alternative Fuels

Nuclear Power

Solar Power

Biogas Energy

Wind Power

Hydroelectric Power

Conserving Water

Organic Foods

Pesticides and Fertilizers in Farming

Genetically Modified Foods (GMO’s)

Organic Products (not foods)

Recycling

Global Warming and the Greenhouse Effect

Water Pollution

Air Pollution

Saving Our Forests

Reducing Your Carbon Footprint

Acid Rain

Toxic Wastes

Radioactive Wastes

Household Cleaners

Personal Care Products

The Age of Disposables

Garbage and Landfills

Overpopulation (human)

Problems with Plastics

Activity B-6.6j cont. - Environmental Topics Brochure Web Sites
Possible Web Sites:
www.bir.org (Bureau of International Recycling)

www.recycle.net (Recycler’s World)

www.fda.gov (US Food and Drug Administration)

www.DrGreene.com
www.seventhgeneration.com (Seventh Generation Earth-Friendly Products)

www.MO2010.org (Mission Organic)

www.foodnews.org (Environmental Working Group- chemicals in foods)

www.msc.org (Marine Stewardship Council)

www.cosmeticsdatabase.com (Environmental Working Group-personal care products)

www.greenbuildingsupply.com 

www.certifiedwood.org (Suppliers of Forest Stewardship Council (FSC) certified wood)

www.ecobedroom.com www.daxstores.com www.nontoxic.com (Organic Products)

www.epa.gov (Environmental Protection Agency- applies to all topics)

www.energystar.gov (Energy efficient appliances)

www.ecover.com www.begleysbest.com www.restoreproducts.com (household cleaners)

www.terressentials.com www.drbronner.com www.ecobella.com (Personal care products)

www.safecosmetics.org 

www.nwf.org (National Wildlife Federation)

www.gardensalive.com www.extremelygreen.com www.eartheasy.com (Non-toxic garden care)

www.earth911.org 

www.eere.energy.gov/greenpower/buying (Green Power Network of the US Department of Energy)

www.renewablechoice.com 

www.climatecrisis.net/takeaction (Online energy calculator)

www.coopamerica.org/PDF/CAQ66.pdf (Solar energy)

http://hes.lbl.gov (Online energy audit)

www.evworld.com (Sustainable transportation)

www.fueleconomy.gov (through Department of Energy)

National Institutes of Health

www.noharm.org
www.ewg.org (Environmental Working Group)

www.healthychild.org (Healthy Child Healthy World)

www.healthandenvironment.org (The Collaborative on Health and the Environment)

www.ema-online.org (Environmental Media Association)

www.localharvest.org
www.fieldtoplate.com
www.greenerchoices.org
www.eco-labels.org
www.sustainlane.com
http://greenforgood.com
www.ecochoices.com
www.nrdc.org (Natural Resources Defense Council)
Activity B-6.6k - To Develop or Not to Develop: 
The Future of a Barrier Island

Time to Complete: 
2-50 minute class periods for research (1 block class)



1-50 minute class period for presentation/debate (½ block class)
Lesson Description:  Recently in the state’s news, a barrier island off the coast of Hilton Head was for sale by the owner for $15 million.  Savage Island is one of the last private islands of South Carolina.  This 413-acre property has a 10-acre salt water pond, a three-bedroom, three-bathroom home, and scores of old growth trees and abundant wildlife.  Development is rapidly spreading to pristine areas in our state.  Students will debate the issue of the island’s best future.  Students will form two groups: in favor of developing the island and against development of the island.  Students will research island dynamics, ecological dynamics of plant and wildlife inhabitants, and human impact.  The two groups will then present their findings in a debate format to a committee.  

Focus Questions:

1. What natural occurrences control barrier island dynamics and how to barrier islands change?

2. What happens to an environment when major changes occur?

3. How do human activities affect the physical and chemical processes of an island ecosystem?

4. What should be the fate of the island?

Culminating Assessment:

1. Research barrier island dynamics, ecological interactions of inhabitants, and effects of human impact from development.

2. Develop presentation either for or against development of the barrier island and address committee with position.  

Materials/Equipment/Resources:


Computer with Internet access


SC Maps


Marshland and Estuary Posters (SC LIFE)


Geology PowerPoint Presentations (SC LIFE) available at www.clemson.edu/SCLife

Google Earth


LCD projector

Teacher Preparation:

1. Be familiar with background information (see PowerPoint provided by SC LIFE).

2. Identify useful sites for barrier island dynamics, inhabitants of barrier islands, and development issues.

3. Assign student groups for debate.

Activity B-6.6k cont. - To Develop or Not to Develop: 
The Future of a Barrier Island

Background Information:

Savage Island Characteristics:

(Handout includes actual property listing from realtor)


413 acres private nature reserve


5-minute boat ride from Bluffton dock access at landing




Pristine estuaries


Deer, quail, duck, woodstork, ibis, and many varieties of shore birds


10-acre salt water pond at center of the island inhabited by red drum, 



spot-tail bass, and flounder


Creeks and rivers offer shrimping, crabbing, oystering, dolphin watching, 


and watersports.


Trees, such as live oaks, pines, and palmettos, frame the island.


Buffered by two other barrier islands


Minutes from Hilton Head, home of world renown golfing, restaurants, 



spas, shopping


Three-bedroom, three-bathroom home with dock


Stables, paddock, dog kennels, & caretaker home also occupy the island.

Barrier island geography:


Oceans- Shore, beach, and tidal pools are home to a diverse group of 



organisms (hermit crabs, shore birds, brown pelicans, 




microorganisms, clams, burrowing animals and worms).


Dunes- Small mounds of sand protect the island from storm surges, spring 


tides, and more extreme weather events such as hurricanes.  The 


dunes are anchored by extensive root systems of plants such as sea 


oats.


Freshwater wetlands- This is the islands supply of freshwater.


Brackish wetlands- Brackish water refers to a mixture of fresh and salt 


water.


Maritime forest- This forest is home to many different species of plants 


and animals (loblolly pines, insects, live oaks, palmettos, raccoons, 


deer, songbirds).  Fallen trees, forest openings, dense shrubs, small 


trees, and a leafy canopy characterize the maritime forest.


High marsh- This is the area between the low marsh and the forest.  Birds 


and other wildlife (woodstorks, egrets, deer, raccoons) are active in 


this area.


Low marsh- This area is the nursery for oysters, blue crab, shrimp, and 


other low dwellers of the food web.  Spartina is the dominant and 


very important plant.  Estuaries are extremely important habitats 


for our ecosystem (see full description below).


Salt flats- Almost barren areas, salt flats are home to very specialized 



plants and animals (bacteria, mussels, snails, worms) that can 



survive in extremely salty conditions.
Activity B-6.6k cont. - To Develop or Not to Develop: 
The Future of a Barrier Island

About Estuaries:
An estuary is an enclosed body of brackish water where rivers and 
streams meet the ocean.  
They are protected by barrier islands.
Estuaries are one of the most productive environments on Earth.  They 
create more organic matter than agriculture or grasslands.
The food webs supported by estuaries are very closely woven together 
among organisms.
Commercially important organisms spend all or part of their life cycle 
within the estuary.  
Estuaries are home to a huge biodiversity including migratory birds 

(egrets, herons, woodstorks), plants (cordgrass Spartina, 
pickleweed Salicornia), invertebrates (crabs, shrimp, oysters), 
reptiles (alligators), and mammals (deer, raccoons).
Estuaries function as filters as well.  Water from upland carries 
sediments, nutrients, and pollutants.  Swamps and salt marshes 
filter these before they reach the ocean leading to cleaner water.  
Plants and soils in the wetlands buffer seawater for upland property.  
Estuaries also help with erosion and stabilizing the shoreline.
Estuaries are important economically by providing habitat for more than 
75% of America’s commercial fish (eels, sea trout Atlantic salmon, 
herring).  Recreation and tourism also benefit from healthy 
estuaries.  
Estuaries are threatened by human activities such as expansion and 
construction, land misuse, and overuse of resources.
Barrier island geology:
Barrier islands are usually unattached to the mainland and separated by 
marsh, sounds, and tidal creeks.
Barrier islands depend heavily on sediment and their formation is 
controlled by land shape and stream flow.
Barrier islands migrate with wind, tides, and waves.  Their sediment 

supply is extremely susceptible to major weather events and human 
activities.  Islands migrate back toward the mainland through a 
series of erosion and accretion of sediment.
Barrier islands create shelters for estuaries - vital for food webs.
Barrier islands can be sediment starved.  These changes in sediment 
budgets are caused by coastal protection structures, stream 
sediment supply decreases, dredging to re-nourish beaches.
Loss of dune vegetation facilitates beach erosion, which has a greater 
impact on barrier islands.
With tidal flat flooding, estuary chemistry can be altered.  Salt-water 
intrusion can also reduce the amount of fresh water supply for 
barrier islands.  Pollution from runoff can also affect the chemistry 
of estuaries and tidal creeks.  
Coastal properties are extremely popular and barrier islands are very 
sensitive to land alterations from development.
Sea level changes and extreme natural events can dramatically alter 
barrier island dynamics.
Activity B-6.6k cont. - To Develop or Not to Develop: 
The Future of a Barrier Island

Biotic factors:
There is a diverse wildlife population on a barrier island.  Included below 
are a few species that are considered endangered or threatened 
that inhabit or depend on sea islands:
Loggerhead sea turtles
Leatherback sea turtles
American alligator
Manatee
Plover
Wood stork
Other important organisms with few examples include:
Spartina
Oysters
Crab varieties (blue-crab, stone crab, ghost crab)
Horseshoe crabs
Fishes
Bird varieties (sanderlings, painted bunting, sandpipers, warblers, 
herons)
Shrimp varieties
Microorganisms
Various plant life (sea oats, wax myrtle, palmetto, live oak, 
loblolly pine)
Mammals (deer, otter)
Reptiles (alligator, snakes)
Human impact and development issues:
Construction of bridges, roads, and causeways effects water flow, 
reduces vegetation, and habitat destruction for wildlife.  
Construction of docks on salt marshes and tidal creeks inhibits the 
growth of Spartina, a vital plant that inhabits the marshes and 
reduces the about of carbon dioxide in the atmosphere.
Runoff, storm flow, and pollution can change salinity and chemistry.  Sewage lowers dissolved oxygen levels.
Overuse of resources can lead to unsafe drinking water, beach closings, 
harmful algal blooms, fish kills, and loss of habitat.
Artificial light intrusion affects sea turtle navigation during nesting.
Activity B-6.6k cont. - To Develop or Not to Develop:
The Future of a Barrier Island

Procedures:

1. Teacher will introduce the story of the barrier island that is for sale and give background information about the island.  

2. Teacher will divide students into two groups which will hypothetically decide the fate of the barrier island:  for island resort development and against resort development.

3. Teacher will provide background information on island geology and geography including the main parts of a barrier island (SC LIFE PowerPoint) and local plant and wildlife inhabitants (PowerPoint).

4. Students will research positives and negatives of their position on island development.
5. Students will create a presentation expressing their findings and report to a panel of teachers acting as a committee deciding the fate of the island.  

Differentiation of Instruction:


Gifted and talented students could extend the lesson to develop visual food webs of island inhabitants for the beach, estuaries, and the maritime forests.  The actual debate could also be video recorded and mailed to the current owner of the barrier island or involve local media.  Students who exhibit exceptional technological skills could develop the PowerPoint presentations.  

References:


SC LIFE Geology PowerPoint presentations (Gray Dean, PhD)


SC LIFE Natural History of the SC Seashore Course


http://www.scseagrant.org

http://www.dnr.state.sc.us/marine

http://www.barrierislandtrust.org/barrier_islands.htm

http://www.endangeredspecie.com/states/sc.htm
http://www.celiadunnsir.com/listings_detail.asp?listingID=634 
 (Island for Sale article)

http://www.celiadunnsir.com/news.asp?id=21 (Island Description)

http://www.celiadunnsir.com/listings_area.asp?aid=7 (Island Listing)

http://www.howstuffworks.com/barrier-island2.htm
Additional Resources:


www.clemson.edu/SCLife/

http://www.epa.gov/teachers/ecosystems.htm

http://www.earthday.net/footprint/index.asp
http://www.nature-tours.com/school_groups.htm
Additional useful maps


http://www.ces.clemson.edu/scmaps/mapresource.html






Standard(s) Addressed: 





Standard B-6: The student will 


demonstrate an understanding of the 


interrelationships among organisms and the biotic and 


abiotic components of their environments.





Standard B-3: The student will demonstrate an 


understanding of the flow of energy within and 


between living systems.





Indicators: 





B-6.1: Explain how the interrelationships among organisms (including predation, competition, parasitism, mutualism, and commensalism) generate stability within ecosystems.





B-3.6: Illustrate the flow of energy through ecosystems (including food chains, food webs, energy pyramids, number pyramids, and biomass pyramids).





B-6.2: Explain how populations are affected by limiting factors (including density-dependent, density-independent, abiotic, and biotic factors).





B-6.3: Illustrate the processes of succession in ecosystems





B-6.4: Exemplify the role of organisms in the geochemical cycles (including the cycles of carbon, nitrogen, and water). 





B-6.5: Explain how ecosystems maintain themselves through naturally occurring processes (including maintaining the quality of the atmosphere, generating soils, controlling the hydrologic cycle, disposing of wastes, and recycling nutrients).





B-6.6: Explain how human activities (including population growth, technology, and consumption of resources) affect the physical and chemical cycles and processes of Earth.
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