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Course:
AG-NR-03.411

Natural Resources Management

Unit 3:
Ecosystems
Lesson 4:
Aquatic Ecosystems

Georgia Performance Standards:
AG-NR-3(a,b,e,f), AG-NR-5

ACADEMIC STANDARDS: ELA9LSV1, ELA9LSV2, SCSh2, SCSh9, SEV3, SEV4, SEV5, SEV2, SSWG1

Objectives: 

1.
Explain how water cycles through the environment.

2.
Identify what abiotic factors are important in aquatic ecosystems.

3.
Describe aquatic ecosystem types (standing freshwater, flowing freshwater, and oceans).

4.
Describe the term watershed.

5.
Identify examples of human influence on aquatic ecosystems.

6.
Explain the watershed protection approach to managing aquatic ecosystems.

Teaching Time: 3 hours
Grades: 9-12

Essential Question: What is the importance of aquatic ecosystems?

Unit Understandings, Themes, and Concepts:

Students will learn how water cycles through the environment, helping form these aquatic ecosystems. Students will learn about the different types of ecosystems, as well as how humans influence these ecosystems and the importance of doing so.

Primary Learning Goals:

Students will be able to explain what comprises an aquatic ecosystem and the impact humans have on them.

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:

The National Council for Agricultural Education.  Applied Environmental Science. Alexandria, VA.  1996.
Powerpoints:


Water Quality for Fish

Materials and Equipment:

See reference materials.


Web Resources:

United States Environmental Protection Agency

http://www.epa.gov/ebtpages/wateaquaticecosystems.html
United States Geological Survey

http://www.usgs.gov/science/science.php?term=54
Georgia Performance Standards:

AG-NR-3.  Students will identify basic components of ecosystems, describe the relationship of those components to one another, and identify effects of human activities on ecosystems.

a.
Define the elements and concepts of ecosystems.

b.
Describe how ecosystems are impacted by human activity.

e.
Explain water cycles and describe aquatic ecosystems.

f.
Identify types of wetlands and explain how they are impacted by human activity.

AG-NR-5.  Students will determine the use of water resources, describe the hydrologic cycle and properties of water, explain watersheds and their functions, as well as, the reasons for monitoring water quality.


a.
Identify and describe the factors which affect water quality.


b.
Identify possible factors that distort the natural balance of water quality.


c.
Identify human activities that improve and maintain the quality of water.


d.
Analyze industrial activities designed to improve and maintain water quality.


e.
Analyze the impact that wetlands have on water quality.


f.
Describe the association between water quality and watersheds.


g.
Identify soil conservation practices which improve and maintain water quality.


h.
Describe the impact of water conservation on water quality.
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. 

SCSh2  Students will investigate the flow of energy and cycling of matter within an ecosystem and relate these phenomena to human society. 

SCSh9  Students will enhance reading in all curriculum areas.

SEV3  Students will describe stability and change in ecosystems. 
SEV4  Students will understand and describe availability, allocation and conservation of energy and other resources.

SEV5  Students will recognize that human beings are part of the global ecosystem and will evaluate the effects of human activities and technology on ecosystems. 
SEV2  Students will demonstrate an understanding that the Earth is one interconnected system.
SSWG1  The student will explain the physical aspects of geography.
Teaching Procedure


Introduction and Mental Set

Take a field trip to a nearby lake, river, or other natural water body or show slides of a local watershed. Make observations and generate questions for students to answer involving the study of aquatic ecosystems.

•
Where does the water come from?

•
What is in water? (list what can be seen in or around water)

•
What is the quality of water for wildlife, drinking, and other uses?

•
Describe a possible food chain relating the plants and animals    
found in an aquatic ecosystem.


Discussion 

1.
How does the hydrologic (water) cycle work?
A.
Transparency Master 1: Water Cycle

The hydrological cycle is the process by which water moves through the environment. It is the process by which water moves from water bodies into the atmosphere, then returns to the land and water bodies.  Water keeps moving and changing form. Water comes to the earth in the form of precipitation (rain, snow, fog). Once on the earth, it can run off (travel over the ground surface) or percolate (move downward) through the soil into underground water systems. The runoff water follows the gradient (downward slope) of the land flowing into progressive larger bodies of water. From bodies of water, water evaporates into the atmosphere to become part of a cloud and the cycle begins again. Some of the water that percolates into the soil is taken up by plants and transpired into the atmosphere from plant leaves. Other water moves through the soil until it returns to the oceans.
2.
What abiotic factors are important in aquatic ecosystems?
A.
Transparency Master 2: Abiotic Factors Important to Aquatic Systems

As in terrestrial communities, temperature and solar energy are important limiting factors. Temperature is important because plant growth occurs within specific ranges for each species. Even more important is the different temperature gradients (eg. between surface and lower depths) that cause the mixing of water that circulates dissolved gas and nutrients needed by aquatic plants and animals to survive.

Solar energy is only available at shallow depths. In ponds it may penetrate to the bottom and support rooted aquatic plants. However, in deeper lakes and oceans, producer plants are only found in the upper layer of water.

Aquatic plants and animals also have specific tolerances for the chemistry of the water, for example pH levels, and parts per million of specific dissolved gases (such as oxygen) and minerals (such as phosphate). If the water chemistry is modified food webs are altered or disrupted.

B.
Student Activity 1: Creating an Aquatic Ecosystem

3.
What are three types of aquatic ecosystems?


A.
Transparency Master 3: Types of Aquatic Ecosystems

Standing fresh waters include ponds and lakes. Ponds are small, enclosed bodies of water that are shallow enough to allow light to reach the bottom. Water temperature during the warm months is uniform throughout the depth of the water.

The producers in a pond are abundant; the most important being phytoplankton (microscopic plants). Phytoplankton provide food for consumers ranging from microscopic zooplankton to fish, turtles, frogs, insects, muskrats, and raccoons.
Lakes are larger than ponds having some deep areas that remain dark. Therefore, photosynthesis is dependent upon plants. Mixing occurs in lakes in the spring and fall on a seasonal basis.
In summer and winter, there are marked temperature gradients and the water in a lake is stratified - there are distinct layers based on the temperature of the water that does not mix. In fall and spring the surface water cools, and in doing so, it becomes more dense than the water below and causes seasonal mixing (thermocline). The seasonal mixing allows nutrients and dissolved 02 to be distributed vertically through the lake in fall and spring. For this reason lakes are able to support larger consumers, particularly those (like some fish species) that do not tolerate warm water temperatures or low oxygen. 

Flowing fresh water often begins at a spring, but it may result from runoff of precipitation that does not percolate into the soil. As the water tumbles over rocks and falls, air bubbles are trapped and oxygen dissolves into the water.
Thus, streams near their source are high in dissolved oxygen, and decreases as the water flows into larger, slower moving rivers.

In smaller, swift moving streams, producers (phytoplankton) are not abundant, except where they may attach to rocks.
Food chains are simple and short. As the streams meet and form larger streams, more rooted producers are able to support more consumers.
Food chains become more complex. In a river, the phytoplankton and rooted plants provide the basis for food chains including mussels, crayfish, immature insects, fish, and turtles.

Oceans are the largest bodies of water. Oceans differ from inland

waters by having a higher amount of dissolved substances, more than 75 percent of which is sodium chloride.
Temperature changes in oceans do not fluctuate as much as they do in inland waters.
In fact, at great depths ocean temperatures are uniform year round.

Productivity in oceans vary greatly, depending upon the penetration of sunlight and upon sediments containing nutrients washed from the land. Some ocean currents are produced by wind, but most of the currents are produced by differences in dissolved substances, temperature, and density.
These currents distribute chemicals-both nutrients needed by ocean-life, as well as pollutants introduced into the ocean.
B.
Discuss how the food chain in a pond might differ from one in a lake.

C.
Discuss how the food chain of a swift moving stream might differ from a river.

4.
What is a watershed?
Transparency Master 4: Watershed 



A watershed is the area of land from which all water drains to a 

point.



A watershed may be as small as a pond and the surrounding hills or 

as large as the area draining into the Mississippi River.


Most watersheds fall between hills or mountainous areas from 


which the water flows downhill to a collection area.

5.
What are examples of how humans impact aquatic ecosystems?
Transparency Master 5: Human Impacts on Aquatic Ecosystems


Human impacts on aquatic ecosystems most often result from efforts to exploit other resources such as the erosion following urban development, nutrients and bacteria from sewage treatment plants, fertilizer and pesticide runoff from agricultural lands, and minerals and chemicals from factory processing. Human impact to any part of the watershed can ultimately wash down to affect all parts of the watershed. Further, a human activity may only occur for a short time, but it may upset a delicate ecological balance (e.g. a complex food web) that is not easily restored.

Examples of human impacts on aquatic ecosystems include:



• Introduction of pollutants




-
fertilizers and pesticides from agricultural




lands and urban areas




-
minerals and chemicals from industry




-
improperly treated sewage (human and animal) 







discharged into water


Some pollutants are nutrients that may cause excess growth in plants (algal blooms). When these plants die, their decay depletes oxygen killing other aquatic life (such as fish). Other pollutants are directly toxic, killing or altering aquatic organisms and disrupting aquatic food webs. Toxic pollutants make fish and other food sources unsafe for harvest.


•
Acid Rain - from oxides of sulfur entering the atmosphere.


•
Depletion of groundwater



-
increasing populations and extensive and




sometimes improper irrigation in arid areas are 





    depleting groundwater reserves faster than they can 


                        be recharged.


•
Alteration of natural water courses



- damming, channelization, and conversion of wetlands 


                      change river ecology and hydrology. Changes in wildlife                  
  population, water quality and flooding often result.

• Discharge of hot water from nuclear reactors

· raises the temperature near discharge, changing local 


food webs.

• Overfishing (particularly in ocean areas}


-
motorized fleets and fishing methods, using large 

    nets, have seriously depleted fish in offshore areas.

6.
What is the watershed approach to protecting aquatic ecosystems?
A.
Challenge students to suggest ways they could improve water quality and conserve water in their local area.


B.
Transparency Master 6: Creating Sustainable Solutions

The watershed protection approach is one way to identify and correct problems of water usage in a whole watershed. The watershed protection approach is a program supported by the Environmental Protection Agency, but has been used in state and local agencies as well. It has three focuses:


1.
Problem identification - identify the primary threats 


to human and ecosystem health.


2.
Stakeholder involvement - involve the people most    


          likely to be concerned or most able to take action to 


          define solutions.

3. Integrated actions - to coordinate efforts so a   


comprehensive, integrated solution that addresses all aspects of the problem can be developed.
TM-1
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TM-2

Abiotic Factors Important to

Aquatic Ecosystems

· Temperature

· Solar energy

· Water chemistry

· dissolved oxygen

- dissolved minerals

· suspended material (turbidity)

TM-3
Types of Aquatic Ecosystems

Standing freshwater
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shallow

· light to bottom

· temperature uniform

· deeper

· in some areas light does not reach

bottom 

Flowing freshwater
	Streams

Rivers
	•
fast moving

•
high dissolved 02

•
producers attached to rocks

•
slower moving

•
lower dissolved 02

•
rooted producers


Oceans
· largest bodies of water

· high amount of dissolved

substances (mostly NaC12)
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TM- 4

TM-5
Human Impacts on

Aquatic Ecosystems

Detrimental
• Introduction of pollutants

· agricultural runoff

· industrial wastes

· human sewage

· Acid Rain

· Depletion of groundwater

· Alteration of natural water courses

· Overfishing

SA-1  CREATING AN AQUATIC ECOSYSTEM

To create an aquatic ecosystem and observe the effects of temperature and dissolved oxygen on animals in that system.

Daphnia magna (or other species)

One gallon jars (or 1-2 gallon aquariums)

Clear covers for jars (plexiglass or plastic)

Light source

Thermometer

Filtered pondwater or tapwater treated with antichlorine compound (available in pet shops)

Daphnia magna are preferred for this experiment because their size aids observations. They may be ordered from a biological supply house or collected in the field using a plankton net. If using field collection, select the largest Daphnia magna with young in their pouches.

Use as many cultures as  your education setting. 

Procedures:
A. Establish the mini-ecosystem.

1. Fill jars with filtered pondwater or treated tapwater and add pond debris. Label one as a "control."

2. Place several mature Daphnia magna into each jar, allow them to grow for a week. Place near light source so that a greenish color of the water is maintained (indicating that a food source of algae is present).

3. Add 1/2 pint of pondwater to each jar every week. Keep the jars covered to reduce amount of water lost through evaporation. Skim off film if it develops on

the surface of the water.

4. After one week count the number of Daphnia magna every three days to

determine if mini-ecosystems have stabilized. Count the Daphnia magna by

stirring the water, drawing off one pint of water. Count Daphnia magna and

multiply by 8.

B. Observe results of changing abiotic factors.

5. Once the mini-ecosystems have stabilized, raise or lower temperature in some samples. Count the Daphnia magna using method described in procedure A.

6. Record results and compare to the control.

Questions for discussion:

· Does a change in temperature affect the number of Daphnia magna?

· Do you notice any other changes (eg. in swimming habits of the Daphnia magna?

· How do you explain the changes?

7. Reduce the dissolved oxygen level in the jar by removing it from the light source. Count the Daphnia magna using the method described in procedure A.

8. Record results and compare to control.

Questions for discussion:

· Explain how moving the jar from the light source reduces the dissolved oxygen

levels.

· Did a reduction in dissolved oxygen affect the number of Daphnia magna?

· Did you notice any other changes (eg. in the color of the Daphnia magna,

swimming habits)?

Summary
There is truth in the statement, Aout of sight, out of mind.@  As long as people do not understand their impact on aquatic ecosystems, they will not be motivated to make changes in their actions.  The watershed protection approach is one attempt to identify sources of pollution in a watershed and to involve all the people affected in solving the problems.  Solutions will require changes in how we use our water resources.

Evaluation
Written test and lab activities as per the reference book.

Individual Learning Activity

Lesson:
Aquatic 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.
Explain how water cycles through the environment.

2.
Identify what abiotic factors are important in aquatic ecosystems.

3.
Describe aquatic ecosystem types (standing freshwater, flowing freshwater, and oceans).

4.
Describe the term watershed.

5.
Identify examples of human influence on aquatic ecosystems.

6.
Explain the watershed protection approach to managing aquatic ecosystems.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper should 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: 
Aquatic Ecosystems
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Explain how water cycles through the environment.

2.
Identify what abiotic factors are important in aquatic ecosystems.

3.
Describe aquatic ecosystem types (standing freshwater, flowing freshwater, and oceans).

4.
Describe the term watershed.

5.
Identify examples of human influence on aquatic ecosystems.

6.
Explain the watershed protection approach to managing aquatic 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 for which the class will be responsible (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:
Aquatic Ecosystems
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.
Explain how water cycles through the environment.

2.
Identify what abiotic factors are important in aquatic ecosystems.

3.
Describe aquatic ecosystem types (standing freshwater, flowing freshwater, and oceans).

4.
Describe the term watershed.

5.
Identify examples of human influence on aquatic ecosystems.

6.
Explain the watershed protection approach to managing aquatic 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

Essential Question: What is the importance of aquatic ecosystems?
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Beneficial


Practicing sustainable lifestyles


Reduction in waste of water


Treatment of water


		-	treating water at source





removing harmful chemicals





Establishment of water-use policies


Restoration of natural waterways
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Purpose:
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