Biology Resource Unit 2
Population Ecology and Human Impacts on Ecosystems

Standards, Statements and Expectations
Interdependence of Living Systems and the Environment
Students describe the processes of photosynthesis and cellular respiration and how energy is transferred through food webs. They recognize and analyze the consequences of the dependence of organisms on environmental resources and the interdependence of organisms in ecosystems.

Changes in Ecosystems

Although the interrelationships and interdependence of organisms may generate biological communities in ecosystems that are stable for hundreds or thousands of years, ecosystems always change when climate changes or when one or more new species appear as a result of migration or local evolution. The impact of the human species has major consequences for other species.

Human Impact

Humans can have tremendous impact on the environment. Sometimes their impact is beneficial, and sometimes it is detrimental.

Content Expectations:  

Describe ecosystem stability. Understand that if a disaster such as flood or fire occurs, the damaged ecosystem is likely to recover in stages of succession that eventually result in a system similar to the original one. 

Examine the negative impact of human activities.

Describe the greenhouse effect and list possible causes. 

List the possible causes and consequences of global warming.
Populations

Populations of living things increase and decrease in size as they interact with other populations and with the environment. The rate of change is dependent upon relative birth and death rates.

Environmental Factors
The shape of population growth curves varies with the type of organism and environmental conditions, such as availability of nutrients and space. As the population increases and resources become more scarce, the population usually stabilizes at the carrying capacity of that environment.

Graph changes in population growth, given a data table. 

Explain the influences that affect population growth. 

Predict the consequences of an invading organism on the survival of other organisms. 

Recognize that and describe how the physical or chemical environment may influence the rate, extent, and nature of population dynamics within ecosystems. 

Graph an example of exponential growth. Then show the population leveling off at the carrying capacity of the environment. 

Propose how moving an organism to a new environment may influence its ability to survive and predict the possible impact of this type of transfer. 
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Instructional Background Information:

· Populations are an assemblage of a specific type of organism living in a given area.

· populations vary in position with reference to the ecological ladder.


· There are many variables that determine if a population will grow, shrink, or remain stable.

· Many of the abiotic factors that exist in the varying biomes determine species type, carrying capacity and vegetation.

1. Tundra The Tundra is the coldest of all the Biomes.  Temperatures range from -34۫C during the winter months to 12 ۫C during the summer months.  Precipitation is low.  The tundra has low biotic diversity and short seasons of growth and reproduction. Dead organic material serves as a source of nutrients. Examples of organisms include arctic foxes, wolves, polar bears, etc.

2. Taiga These types of Biomes are generally located in Eurasia and North America.  Temperatures range from -54۫C during the winter months to 21۫C during the summer months.  Coniferous trees are abundant in this biome.  The various coniferous trees include pine, spruce, hemlock, and fur. 

3. Desert Temperatures average between 38۫C during the day and -4۫C during the night. There is low precipitation during the year, approximately 250 mm per year.  Plants in this ecosystem have adaptations that allow them to survive on small amounts of water.  Most animals that live in this habitat are nocturnal, so that they can avoid the extreme temperatures during the day.

4. Tropical Rain forest   Temperatures range from 15۫C to 50۫C.  Tropical rain forests have some of the most diverse ecosystems on the planet. Within a four mile radius over 2000 species of plants and animals can be identified.  Precipitation levels can go as high as 200 inches per year.

5. Grassland Temperature range from 38۫C during the summer months to as low as -40۫C during the winter months.   This particular biome is dominated by grassland vegetation, trees and large shrubs are absent.  Precipitation levels can equal to 10-20 inches per year.  Animals range from organisms as small as spiders to organisms as large as rhinoceroses.

6. Temperate deciduous forest  Average temperatures for this type of biome is 10C.  Annual precipitation can equal to 30 to 60 inches per year.    This type of biome has a variety of plant life.  Small plants can be found on the forest floor.  Shrubs can be found in the middle level.  Hardwood trees fill the top level.  Animals that live in this biome have to adapt to the changing seasons.

7. Aquatic Ecosystems The two type of aquatic ecosystem are marine and freshwater ecosystem.  Aquatic ecosystems perform many environmental functions.  Organisms in the aquatic ecosystem are either autotrophic or heterotrophic. 

· Evolution and natural selection play a role in the stability and instability of populations.

· Darwin’s theory of Evolution relates to population dynamics.

· Various forms of biodiversity play a role in the interaction of the living and nonliving environment.

1. Ecosystem diversity Many ecosystems undergo succession that changes habitats gradually.  Organisms that are unable to adapt to these changes either have to relocate or face extinction.

2. Species diversity Climate and habitat are contributing factors that determine species diversity. Habitats with harsh conditions generally have low species diversity.  Habitats that have favorable climate and habitat conditions generally greater species diversity.

3. Genetic diversity Genetic changeability is important to the strength within a group.  

· The various forms of natural selection play a vital role in the survival of organism.   




1. Stabilizing selection Reduces the amount of genetic diversity as the population stabilizes on a particular trait.

2. Disruptive selection When extreme genetic traits of a population are prevalent over intermediate traits. 

3. Directional selection Occurs in a population when one particular trait is favored.

· Individuals within a population disperse in a number of ways: clumped, random, and uniform.

1. Random dispersion There is a tendency for individuals to be found randomly in their environment.  No special forces act on the spatial distribution of individuals in the population. 

2. Uniform dispersion Individuals tend to be evenly distributed in their habitat.  Individuals generally have the ability to survive anywhere in the habitat.

3. Clumped dispersion Individuals tend to be found in tight clusters in their habitat.  Individuals in this type of population tend to cluster for various reasons (i.e. food, temperature).
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· Understand the role of various symbiotic relationships have in population growth within ecosystems.

1. Mutualism A type of relationship between two species of organisms in which both benefit from the association.
2. Commensalism A type of relationship between two organisms of different species in which one derives some benefit while the other is unaffected. 
3. Parasitism A type relation between organisms in which one lives as a parasite on another
4. Amensalism   A type of relationship between two species of organisms in which the individuals of one species adversely affect those of the other and are unaffected themselves.
· Density dependent and density independent factors affect population growth.

· Competition for food and other resources are key factors for survival.

· Organisms acquire energy directly or indirectly from sunlight.

· Greenhouse gasses can ultimately influence global temperatures.
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The Earth’s Greenhouse Effect

About 30% of incoming
solar energy is reflected
by the surface and the
atmosphere

Only a small amount of the
heat energy emitted from the
surface passes through the
atmosphere directly to space.
Most is absorbed by green-
house gas molecules and redi-
rected back to warm the sur-
face and lower atmosphere.
Increasing the concentrations
of greenhouse gases increases
the warming of the surface and
slows loss of energy to space.





Terms and Concepts

Adaptation

Biodiversity

Biome

Birth rate

Carbon Dioxide

Death rate

Deforestation

Demography

Disease

Food chain


Food web

Greenhouse gasses

Invasive species

Pollution

Precipitation

Manufacturing

Natural selection

Niche

Nonnative species

Solar Energy

Temperature

Toxic Waste

Variable

Virus

Knowledge and Skills

· Students should be able to think critically and solve real world issues as it relates to human populations and their interactions with the environment.
· Individuals should be able to interpret and analyze graphs, charts, and tables.
· Individuals will be able to present information in a clear and organized manner.

· Develop greater understanding of current environmental issues.
· Understand that each organism has a role or niche in the environment.
· Understand the relationships that may exist between biotic and abiotic factors.

· Understand the differences between invasive and noninvasive species.

· Understand how food chains and food webs impact population size and the carrying capacity for a particular habitat.

· Understand the need to use environmentally friendly products.

· Students will infer which is more important; economics or habitat preservation. 
· Students will have improved understanding of human impact on the environment.  
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Instructional Resources




	Yahoo: Biology
	http://dir.yahoo.com/Science/Biology/


	Virtual library natural sciences
	http://vlib.org/Science

	Teach One Biology Links
	http://teachone.tripod.com/biology/

	The University of Arizona: The Biology Project
	http://www.biology.arizona.edu/


	About.com: Biology
	http://biology.about.com/

	Project wild




	www.projectwild.org

	PhET

	www.phet.colorado.edu

	United States Department of Agriculture
	http://www.invasivespeciesinfo.gov/unitedstates/mi.shtml

	Search engine
	www.bing.com

	Rubistar: to help create rubrics
	http://rubistar.4teachers.org/index.php?screen=NewRubric&section_id=5#05

	Search engine
	www.google.com


	Evolution website
	www.becominghuman.com


	
	Inconvenient truth (video)



	
	Food incorporated (video)

	
	


Population Ecology and Human Impacts on Ecosystems

Activity #1 

Questions to be investigated

· Can invasive species and noninvasive species coexist in the Great Lakes?
Objectives

       Predict the consequences of an invading organism on the survival of other organisms.

Materials

1. Computer
2. Internet
3. Flash drive
4. Worksheet
Safety Concerns 

Real-World Connections

· Invasive species and nutrient loading has changed the population dynamics of species within the Great Lakes.  These disturbances change the population dynamics of species within an ecosystem.

· Students will have a greater understanding of the economic and ecological impact that an invasive species can have.

Teacher Notes 

Procedure/Description of Lesson

1. Students will surf the Internet and identify a minimum of    
            three invasive species that threaten the Great Lakes.
2. Next each student will use the following criteria to describe
            their species.
i. Name of invasive species.

ii. Origin of this particular invasive species.

iii. When did this invasive species become a threat to the Great Lakes?

iv. What is the niche of this particular invasive species?

v. What is this invasive species breeding pattern?

vi. Describe the eating habits of this invasive species?

vii. Describe the effect this invasive species has had or can have on the Great Lakes.

viii. What impact does the invasive species have on the local economy?

3. Students will use the following RAFT template and choose which role they would like to represent and write a paper in the selected format.
4. Students will present what role they selected and explain their point of view to the class. 
RAFT Template

	ROLE
	AUDIENCE
	FORMAT
	TOPIC

	United States Department of Agriculture
	Fisherman
	Letter
	We will protect the interest of the fishing industry.

	Asian Carp
	United States Department of Agriculture
	Resume
	I can help clean up your waters.

	Fisherman
	All invasive species
	Job Listing
	Organisms needed that can improve the quality of the Great Lakes. 

	Nature conservationist
	Local Community
	News Article
	Stop the invasion of our Great Lakes

	Zebra Mussels
	Plants
	Rental Application
	I can Build a Plant friendly space.

	Other:
	
	
	

	
	
	
	


Assessment Ideas:

	
	Unsatisfactory (0 pts)
	Satisfactory (2 pts)
	Good (3 pts)
	Excellent (4 pts)

	Support for position

(RAFT template)
	Includes 1 or fewer pieces of evidence (facts, statistics, and real life examples). That supports their position statement.
	Includes 2 pieces of evidence (facts, statistics, and real life examples). That supports their position statement.
	Includes 3 or more pieces of evidence (facts, statistics, and real life examples). That supports the position statement. 
	Includes 4 or more pieces of evidence (facts, statistics, and real life examples). That supports the position statement.

	Background sources/

Classification

(Invasive species portion)
	Student identified several invasive species, but lacked evidence as to why they are invasive species.
	Student identified several invasive species and there origin.  Student did not identify invasive species impact on the great lakes.
	Student identified several invasive species and there origin and identified invasive species impact on the great lakes.  Did not describe the economic impact.
	. Student identified several invasive species and there origin and identified invasive species impact on the great lakes.  Described the economic impact.

	Presentation
	Presenter is unclear in presentation and the presentation is not organized.
	Presenter is clear in presentation and organized.  Vocabulary not used correctly. 
	Presenter is clear in presentation and organized.  Vocabulary used correctly.  Presenter was not very enthusiastic.
	Presenter is clear in presentation and organized.  Vocabulary used correctly.  Presenter was enthusiastic and energetic.


Student name: _____________________________

Class: ____________

Date: ____________

Great Lakes Invasive Species Activity

	Name of invasive species.
	

	Origin of this particular invasive species.


	

	When did this invasive species become a threat to the Great Lakes?


	

	What is the niche of this particular invasive species?


	

	What is the breeding pattern of this invasive species?


	

	Describe the eating habits of this invasive species?
	

	Describe the effect this invasive species has had or can have on the Great Lakes.
	

	What impact does the invasive species have on the local economy?


	


Population Ecology and Human Impacts on Ecosystems

Activity #2

Questions to be investigated

· How can an individual or group raise awareness about the impact humans are having on the environment?
Objectives

· Examine the negative impact of human activities.
· List the possible causes and consequences of global warming.
Materials

1. Computer
2. Internet
3. Flash drive
4. Markers
5. Poster board
6. Paper
Safety Concerns 

none

Real-World Connections

· Students will have an opportunity to raise awareness about environmental issues that have a negative impact locally or globally.
Teacher Notes 

· Teachers should be sure that groups do not choose the same issue to investigate.
· Teachers should actively move around the classroom to ensure that all students are actively engaged.
· Ensure that students are using their own words when formulating brochures and power point presentations.
· Teachers should continually remind students to save their work.
· When students reach the power point presentation phase, offer advice and tips about how individuals can help to solve the problem or promote awareness.
Procedure/Description of Lesson

1. Students can be placed in groups of two or three.  Each group will choose an environmental issue that they will like to raise awareness about.  The groups can choose from the following list of issues: 

Endangered Species (general or focus on one particular species)
Saving the Rainforests or any other biome that is in danger
Wildlife Conservation (national parks, reserves, hunting)
Pollution (air, water)
Global Climate Change 
Energy Conservation (alternate fuels, hybrid cars, the "green movement" 
Waste Management (recycling, landfills, toxic waste, etc)
Human Overpopulation (food & water shortages, habitat destruction).

2. Each group should research the Internet to find information that is specific to the topic that they have chosen.  While gathering information each group should be sure to answer the following questions:

a. Why does this problem need attention?

b. What evidence is there that proves this is a problem?

c. Is this a problem that exists locally or globally?

d. If this issue goes unattended, what impact will it have long term?

e. What organizations are already in place that deals with this issue?

f. What is being done to solve the problem?

g. What can individuals do to help with this topic?

h.  Are there any laws related to this topic.

i. What local officials can you write or email about your concerns?

3. Each group will create two forms of advertisement that will raise awareness about their concern.
a. Each group will create a (canva or poster board) poster that will raise awareness about the group’s particular issue.

4. Each group will prepare a keynote/power point presentation that can be presented to some type of group in their local community (i.e. school board, church, elementary school or community center). Remember to save the presentation on the flash drive.  The keynote/power point presentation should include the following slides:

a. 1 slide that lists the title and names of group members

b. 3-4 slides of images that will make people want to get involved.

c. 2-3 slides that explain the topic, what is the problem and why is it a problem.

d. 2-3 slides that explain what is currently being done to solve the problem.  .

e. 1-2 slides that explain to the listener what they can do to get involved.
Make SURE you include the information in #2 in your presentation
Assessment Ideas:

Power Point

	
	Unsatisfactory (0 pts)
	Satisfactory (2 pts)
	Good (3 pts)
	Excellent (4 pts)

	Creativity
	Presenter does not open the presentation that will spark interest.
	Attempts to grab attention, students are not engaged to start with
	Somewhat interesting and creative. 
	Presentation interesting, class attention maintained and interaction is good. 

	Content 1 (background info, research)
	Group does not have a good grasp of the issue.  The facts are misrepresented, or wrong. 
	Issue is not fully covered, some obvious gaps in knowledge of subject or some major errors
	Issue is covered with a fair amount of accuracy and information. Some gaps in knowledge evident
	Issue is covered thoroughly, presentation shows a firm understanding of the topic and the issues involved.

	Content 2 (solutions)
	No solutions offered to solve the problem
	Solutions offered, lacking in relationship or feasibility
	Solutions offered, though lack relationship to problem
	Solutions offered, advice given to class on how to solve the problem

	Organization & Syntax
	Presentation so disorganized, it is impossible to follow
	Presentation meanders or becomes "off-topic", but can still be followed by audience

	Presentation mostly follows a logical sequence, some areas not sequential.  Some grammar or spelling errors
	Presentation follows a logical and orderly sequence and remains on topic. No major errors in grammar, punctuation or spelling.

	Images

	Missing from presentation
	Images used, though they are sloppy, unclear, and disorganized
	Images used but lack in clarity or relationship to topic
	Images used effectively to explain the topic and issues

	Total Team Grade
	
	
	
	20 pts possible


 Brochure/posture

	
	Unsatisfactory (0 pts)
	Satisfactory (2 pts)
	Good (3 pts)
	Excellent (4 pts)

	Creativity
	The information in the brochure and poster board does not spark interest.
	The overall brochure and poster board has some key points, but lacks wow factor. 
	The brochure and poster board is somewhat interesting. 
	The brochure and poster board is interesting, and maintain the interest of the reader. 

	Content 1 (background info, research)
	No solutions offered to solve the problem
	Solutions offered, lacking in relationship or feasibility
	Solutions offered, though lack relationship to problem
	Solutions offered, advice given to class on how to solve the problem

	Content 2 (solutions)
	No solutions offered to solve the problem
	Solutions offered, lacking in relationship or feasibility
	Solutions offered, though lack relationship to problem
	Solutions offered, advice given to class on how to solve the problem

	Organization & Syntax
	The brochure and poster board so disorganized, it is impossible to follow
	The brochure and poster board meanders or becomes "off-topic", but can still be followed by audience
	The brochure and poster board mostly follows a logical sequence, some areas not sequential.  Some grammar or spelling errors
	The brochure and poster board follows a logical and orderly sequence and remains on topic. No major errors in grammar, punctuation or spelling.

	Images

	Missing from presentation
	Images used, though they are sloppy, unclear, and disorganized
	Images used but lack in clarity or relationship to topic
	Images used effectively to explain the topic and issues

	Total Team Grade
	
	
	
	20 pts possible


Population Ecology and Human Impacts on Ecosystems

Activity #3

Questions to be investigated

· To what extent does the physical or chemical environment support the ability for an ecosystem to survive? 

Objectives

· B3.5e:  Recognize that and describe how the physical or chemical environment may influence the rate, extent, and nature of population dynamics within ecosystems.
Materials

· Dish detergent

· Glass pint or quart jars with screw top lids. 

· Hammer

· Nails

· Matches or lighter

· Wax. 

· Sand

· Pond or lake water.

· Dropper(s)

· Microscopes and magnifying glass.

· Glass slide(s)

· Plant fertilizer.

Safety Concerns 

· Assist students with using the nail and hammer to ensure that they do not injure themselves.

· Observe students with matches and lighter to ensure they do not burn themselves or others.

Real-World Connections

· Students will be able to identify the various relationships between abiotic and biotic factors in the environment.
Teacher Notes 

· Prior to this lab activity be sure to collect two gallons of pond water from a local pond.
· While collecting pond water, try to collect some visible producers and consumers in your sample.
· Each student should be able bring a jar from home. Be prepared to provide jars for students that do no have them at home.
· Teachers can determine the order of manipulations.
Procedure/Description of Lesson

1. Each student should clean their individual jar to ensure that they start with a clean and sterile environment.

2.  Have students screw on the lid of the jar tightly.

3.  Assist each student with nailing a hole at the top of the jar.

4. Each student will then use a match or lighter to melt wax in the top of the jar. This will serve as a pressure release valve for any gas buildup that may occur.  Note:  Be sure not to drop any wax inside of the jar.

5. Add about ½ inch of sand to the bottom of the jar.  Fill the jar approximately ¾ full of pond water.

6. Prior to sealing the jar, each student should use a dropper and place a sample on a microscope slide and record their observations
7. Over the course of the next several weeks’ students will make observations of the changes that might occur when the variables that exist are manipulated.

8. The following manipulations should go in sequential order:

a. 24 hours of light vs. natural (12 to 14 hours)

b. No light (cover with black paper)

c. Addition of small quantities of fertilizer (simulates fertilizer runoff)

d. Addition of salt (simulates road salt runoff)

e. Colored cellophane around jars (growth under different colors of light)
Assessment Ideas:

	
	Unsatisfactory (0 pts)
	Satisfactory (5pts)
	Good (10 pts)
	Excellent (15 pts)

	Organization & Syntax
	Student was not able to correctly construct an ecosystem in a jar
	Student constructed ecosystem in a jar, but did not use the correct amounts
	Student constructed ecosystem in a jar, but did not correctly manipulate the variables involved. 
	Student constructed ecosystem in a jar and correctly manipulated the variables involved

	Analysis and observations
	Student failed to analyze any changes that occurred in the ecosystem within the jar.
	Student did not consistently make modify variables involved
	Student properly recorded the observations that occurred in the jar, but did not understand the relationships between the abiotic and biotic factors.
	Student properly recorded the observations that occurred in the jar, and was to recognize the relationships between the abiotic and biotic factors.

	Possible points 
	
	
	
	30 points


Population Ecology and Human Impacts on Ecosystems

Activity #4 

Questions to be investigated

What role does the components of a habitat play in the stability or instability of a population?
Objectives

B3.5f Graph an example of exponential growth.  Then show the population leveling off at the carrying capacity of the environment.
Materials

Paper
Graph paper

Ruler 
4 Orange construction cones
Safety Concerns 


none

Real-World Connections
Students will be able to analyze how variables such as food, shelter and water influence whether a population will grow, shrink, or remain stable.
Teacher Notes 

1.   Explain, for the purpose of this exercise, everyone must play an active part in                           the activity. 
2.   Instruct students that they can only choose one habitat resource while between the two borders.

3. The group should do years or trials until the habitat can no longer support the population size.  Normally 10 -15 trials should be enough.
4. Instruct students that they cannot change which habitat resource that they are once the year or trial has started.

5. Instruct students that if two raccoons race to a habitat resource at the same time,  the first raccoon that gets to the habitat resource survives. 

Procedure/Description of Lesson:
1. Take your class outside to complete this activity.

2. Divide your class into group A and group B.  Designate two students to monitor the changes that occur between the two groups.

3. Group A should have only two people and they will represent the raccoon population.

4. The rest of the class will be in group B.  This group will represent the elements that exist in the raccoon’s habitat.

5. Each individual in group B will represent food, shelter or water. Individuals that represent food will hold their hands over their stomach.  Individuals that represent shelter will hold their hands on top of their heads.  Individuals that represent water will hold their hands over their mouth.

6. Use the four orange construction cones to set up an imaginary border for group A and group B to stand behind.  Be sure that the imaginary borders are 5 to 10 feet apart. 

7. Have the individuals in both groups turn around so that they are facing opposite directions.
8. Each person in their respective groups will choose his or her habitat resource.  The raccoon’s will decide on what habitat resource they need for survival.  The habitat resource is deciding what they are.  One of the monitors will slowly count to five and both groups should turn around and face each other.

9. Both groups should move around between the two borders.  The raccoon’s will find what habitat resource they are looking and link hands with that component.  Once the two raccoons find the habitat resource they need they will return to their border.  Year one or trial one is now complete.

10.  Inform students that because the raccoons were able to find the habitat resource that they needed, they are able to reproduce.  Now the individual that was the habitat resource is now a member of the raccoon population.
11. After each year or trial the monitors should record the change in population size and the changes in behavior as the habitat components dwindle.

12.  As the years or trials progress, inform students that raccoons that don’t get a habitat resource dies and should go back to the habitat resource side.
Assessment Ideas:

1. At the end of the activity, students will have to construct a graph that plots the raccoon population versus the years.

2.  Have students discuss their observations:
· They should discuss a change in population size.

· They should discuss changes in behavior.

· They should discuss the role of carrying capacity.

3. Students should then analyze their graphs and reflect on the class discussion to answer the following questions on the following worksheet:
Name _______________________

Date ____________

Class_________

Raccoon’s in the wild
1. What was the purpose of starting with only two raccoon’s during the first year?    ( 1 point)

2. What were the three habitat resources that the raccoon needed to survive?           (1 point)
3. What factors changed the carrying capacity for this particular habitat?                   ( 2points)
4. When some of the raccoon population start to die off because they were unable to obtain habitat resources, how is this organism reintroduced into the ecosystem?                          (2 points)
5. Summarize this question: What role does the natural resources of a habitat play in the stability or instability of a population?                                                              (4 points)
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