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Course:  AG-WL 03.453


 Wildlife Management

Unit 3:    Wildlife Ecosystems
Lesson 1:
Ecosystems
Unit Objective: Students will identify basic components of ecosystems and describe the relationship between living organisms and their environment.

Georgia Performance Standards:
AG-WL-3: A-B
Academic Standards
ELA9LSV1, ELA9LSV2,
SEV1, SCSh2, SCSh9, ELA10RC2
Objectives: 

1. Define terms associated with wildlife ecology. 
2. Describe the various components and functions of ecosystems.
Teaching Time: 8 Hours
Grades: 9-12

Essential Question:
What is an ecosystem?
Unit Understandings, Themes, and Concepts:

Students will learn the functions and components of ecosystems and wildlife habitats, as well as the relationship between habitat availability and wildlife populations.
Primary Learning Goals:

Students will be able to explain characteristics of ecosystems.
Students with disabilities: 
For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods

____ Selected Response

____ Informal Checks


____ Self Assessment

References:
Camp, W., & Daugherty, T. B. (2002) Managing Our Natural Resources, 4th ed..  Delmar Publishers. Albany, NY.
Georgia Agricultural Education. www.gaaged.org 

http://www.rollinghillsrcd.org/Ecosystems.pdf 

http://sftrc.cas.psu.edu/LessonPlans/Wildlife/WholeCloth.html
Stutzenbaker, C.D., Scheil, B. J., Swan, M. K., Lee, J.S., and Omernik, J. M. (2003). Wildlife management: Science & Technology, 2nd.  Interstate Publishers, Danville, Illinois. 

Yarrow, G. (2009). Basic Ecological Principles: Understanding How the System Works. Clemson Extension, Fact Sheet 5. http://www.clemson.edu/extension/natural_resources/wildlife/publications/pdfs/fs5_basic_ecological_principles.pdf
Yarrow, G. (2009). Managing for Wildlife Diversity in Managed Forests. Clemson Extension, Fact Sheet 20. http://www.clemson.edu/extension/natural_resources/wildlife/publications/pdfs/fs20_managing_wildlife_diversity.pdf 
Suggested Resources:

Internet and/or reference materials

Dry erase or chalkboard

Computer / LCD Projector

Georgia Performance Standards:

AG-WL-3.  Students will identify basic components of ecosystems and describe the relationship between living organisms and their environment.

a. Define terms associated with wildlife ecology.

b. Describe the various components and functions of ecosystems.

Academic Standards:
ELA9LSV1  The student participates in student-to-teacher, student-to-student, and group verbal interactions. 

ELA9LSV2  The student formulates reasoned judgments about written and oral communication in various media genres. The student delivers focused, coherent, and polished presentations that convey a clear and distinct perspective, demonstrate solid reasoning, and combine traditional rhetorical strategies of narration, exposition, persuasion, and description. 

SEV1  Students will investigate the flow of energy and cycling of matter within an ecosystem and relate these phenomena to human society. 

SCSh2  Students will use standard safety practices for all classroom laboratory and field investigations.

SCSh9  Students will enhance reading in all curriculum areas.

ELA10RC2  The student participates in discussions related to curricular learning in all subject areas. 
Teaching Procedure

Introduction and Mental Set 

Display several types of pliers. Ask students to explain their differences, similarities, and purposes. Help lead the discussion to focus on three categories:
1. What the pliers look like?

2. How the pliers work?

3. Which pliers would the students want to use in a given situation?

Ecosystems are similar. They are described by:

1. What it looks like?

2. How do they function?

3. What value do they have?

Discussion

1. What is Ecology?

a. Study of how living things exist in the environment

i. Environment consists of living organisms, non-living things, climate, air, water, and land.

b. Explains the roles of organisms in nature

c. Ecologist – person that studies ecology

2. Encourage students to define Ecosystem.
a. An ecosystem is a community of living and non-living things interacting within their environment.
b. Interactions (biotic and abiotic) within an ecosystem are numerous and complex.
i. Biotic
1. All living things such as plants, animals, and micro-organisms 
ii. Abiotic

1. Non-living parts of an environment.

2. Organisms cannot survive without abiotic factors.
3. Examples: energy, water, nutrients, and soil.
c. Ecosystems have no particular size. 
d. Dependent on flora and fauna

i. Flora – plant life

ii. Fauna – animal life

e. Communities are interdependent, meaning they depend on each other for survival.

i. Community is a group of organisms living in relative harmony.
3. Class Activity: Interdependence

a. Have students stand in a circle

b. One student will hold the end of string, while tossing it to another student in the circle (any random pattern).

c. Each student will hold a section of string while passing it to another student.

d. Repeat until all students are holding a section of string.

e. Have one student release their section string.

f. Result: All of the remaining students must adjust to tighten the string.

g. Repeat with another student.

h. Notice: this is similar to interdependence of plants and animals in their habitats.

i. Each component affects the other components.
j. Source: http://sftrc.cas.psu.edu/LessonPlans/Wildlife/WholeCloth.html 

4. How are ecosystems organized? (Review Handout 1)
a. Biosphere: Largest of all ecosystems

b. Biomes: Regional ecosystems

c. Ecosystems are composed of communities.

d. Communities encompass Populations.

e. Groups of Organisms form Populations.

5. What are the major components of an ecosystem? (Handout 2)
a. Soil
i. Mixture of weathered rock, minerals, organic matter, and living organisms.
ii. Provide nutrients, water, and growing media.
b. Atmosphere
i. Provides organisms with carbon dioxide for photosynthesis and oxygen for respiration.
c. Solar Radiation
i. Used to heat the atmosphere and to evaporate and transpire water.
ii. Sunlight is necessary for photosynthesis.
d. Water
i. Medium by which mineral nutrients are translocated in plants.
ii. Necessary for leaf turgidity and photosynthetic chemical reactions.
1. Review photosynthesis equation
a. 6 CO2 + 6 H2O + Solar Energy = C6H12O6 + 6O2
e. Organisms
1. Three categories of organisms:
a. Producers (AKA: Autotrophs) – convert energy into food, generally plants
b. Consumers (AKA: Heterotrophs) – animals, feed on producers
i. Primary Consumers: Herbivores (eats plants)

ii. Secondary Consumers: Carnivores (eats meat) or Omnivores (eats both meat and plants)

iii. Tertiary Consumers: eats secondary consumers

c. Decomposers or Detrivores – degrade organic material

6. What types of species are found in ecosystems?

a. Native species:
i. Normally live and thrive in an ecosystem
b. Immigrant species:
i. Migrates into an ecosystem, may be introduced by humans
c. Exotic species:

i. An organism that is not native to an environment, but has been introduced from another location.
ii. Often the species of focus by researchers and managers.
d. Invasive species:

i. Non-native species of plants or animals that out-compete native species in a specific habitat
ii. Alters natural composition of ecosystem
e. Indicator species:
i. Serves as early warning that ecosystem is degrading
f. Keystone species:
i. Significant role affecting many organisms in an ecosystem

ii. Examples: Bumblebee, Longleaf Pine, Beaver, Gopher Tortise
7. How do species interact in an ecosystem?

a. Interspecific competition:
i. Competition between species for resources
b. Predation:
i. Predator feeds on prey
c. Parasitism:
i. A consumer that feeds on another organism
d. Mutualism:
i. Both participating species benefit
e. Commensalism:
i. One species benefit, while other organisms are not affected
8. What is biodiversity?

a. Variation of organisms within a given ecosystem or biome.
9. What are three types of biodiversity?
a. Genetic Diversity – variability in genetic material
i. Small populations breeding results in narrow diversity.

ii. Large populations breeding results in greater diversity.

iii. Isolating populations to areas limits diversity

iv. Genetic deformities are more prevalent when diversity if low. 
b. Species Diversity – variety and number of different species that share an environment
i. Available food supply impacts species diversity

ii. Warmer climates often have greater diversity than cooler climates
c. Environment Diversity – variety of species in biological communities and their interaction with non-living elements
10. How is biodiversity lost?
a. Habitat loss and fragmentation

b. Invasive Species

c. Pollution

d. Climate Change

11. Supplemental Reading:
a. Managing for Wildlife Diversity in Managed Forests.
i. http://www.clemson.edu/extension/natural_resources/wildlife/publications/pdfs/fs20_managing_wildlife_diversity.pdf

12. How diverse is Georgia?
a. Home to 69 terrestrial animals

b. 370 Species of Birds

c. 163 species of reptiles and amphibians

d. 219 native fish species

e. Approximately 4,200 aquatic species insects

f. 98 mollusks species

g. More than 3,600 native wild plants

13. Student Reading Assignment:

a. Basic Ecological Principles: Understanding How the System Works.
i. http://www.clemson.edu/extension/natural_resources/wildlife/publications/pdfs/fs5_basic_ecological_principles.pdf
14. Student Activity:

a. Construct a terrarium.
i. Emphasize:
1. The water, water temperature, plants, animals, air, light and soil all work together. 
2. If there isn't enough light or water or if the soil doesn't have the right nutrients, the plants will die. 
3. If the plants die, animals that depend on them will die. 
4. If the animals that depend on the plants die, any animals that depend on those animals will die. 
5. Ecosystems in nature work the same way. All the parts work together to make a balanced system! 
Summary and Evaluation
As a result of this lesson, students should be able to:

1. Define terms associated with wildlife ecology.
2. Describe the various components and functions of ecosystems.
Potential Review Questions

1. What is an ecosystem?
2. Define biotic and abiotic. Give examples of each.

3. What are the major components of an ecosystem?

4. How are ecosystems organized?

5. What are types of species found in ecosystems?

6. How do species interact in an ecosystem?
7. What is biodiversity?

8. How is biodiversity lost?
Individual Learning Activity

Lesson:
Ecosystems
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1. Define terms associated with wildlife ecology.
2. Describe the various components and functions of ecosystems.
Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Ecosystems
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. Define terms associated with wildlife ecology.
2. Describe the various components and functions of ecosystems.
Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Ecosytems
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1. Define terms associated with wildlife ecology.
2. Describe the various components and functions of ecosystems.
Minimum Requirements:
Oral Report Option

1. Write a paper on one of the topics and orally present your work to the class.

2. Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3. At least two references must be properly cited. 

4. The presentation of the report will be graded secondary to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Handout 1
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Handout 2
Essential Question: What is an ecosystem?
Vocabulary

Ecosystem

Biotic
Abiotic

Autotrophs 

Heterotrophs

Herbivores

Omnivores

Carnivores
Producer

Consumer

Biodiversity 


