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Course:  AG-WL 03.453


 Wildlife Management

Unit 6:
Populations Dynamics

Lesson 2:
Population Numbers 

Unit Objective: 
Students will be able to identify factors related to birth rate and mortality rate of wildlife and recognize the relationship between the biotic potential of wildlife species and their management.

Georgia Performance Standards:
AG-WL-6-D-E-F

Academic Standards: 
ELA9LSV1, ELA9LSV2, SCSh2,


SCSh9, ELA10RC2, MM2D1, MM2P3, MMDP4, MM2P5

Objectives: 

1. Describe factors affecting birth rate and death rate.
2. Explain the concept of surplus as it relates to wildlife populations.
3. Define biotic potential and calculate the biotic potential of selected species.
Teaching Time:
Grades: 9-12

Essential Question: 
What factors affect population numbers?
Unit Understandings, Themes, and Concepts:

Students will gain an understanding of the factors that impact the birth rate and death rate of different populations, as well as the limits imposed on these populations by their environments.
Primary Learning Goals:

Students will be able to explain the environmental factors that affect population numbers.
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
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Suggested Resources:

Internet and/or reference materials

Dry erase or chalkboard

Computer / LCD Projector

Georgia Performance Standards:

AG-WL-6.  Populations Dynamics: Students will be able to identify factors related to birth rate and mortality rate of wildlife and recognize the relationship between the biotic potential of wildlife species and their management.

d.
Describe factors affecting birth rate and death rate.

e.
Explain the concept of surplus as it relates to wildlife populations.

f.
Define biotic potential and calculate the biotic potential of selected species.

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 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. 
MM2D1  Using sample data, students will make informal inferences about 

population means and standard deviations. 

MM2P1  Students will solve problems (using appropriate technology). 

MM2P3  Students will communicate mathematically. 

MM2P4  Students will make connections among mathematical ideas and to other 

disciplines. 

MM2P5  Students will represent mathematics in multiple ways. 

Teaching Procedure
Introduction and Mental Set

Give one species of wildlife to students and have them research factors that caused cyclic population increases and decreases. Students should then report what factors caused the population changes. 

Procedure
1. Define Population Dynamics
a. Short- and long-term changes in the size and age composition of populations, and the biological and environmental processes influencing those changes.
b. Deals with the way populations are affected by birth and death rates, and by immigration and emigration, and studies topics such as aging or population declines. 
2. Populations Dynamics may change because…
a. Reproduction rates

b. Social conflicts

c. Movements of animals

d. Ecological succession or disturbance

e. Death

3. Teacher Resource

a. The Basics of Population Dynamics

i. http://www.clemson.edu/extension/natural_resources/wildlife/publications/pdfs/fs29_population_dynamics.pdf 

4. Wildlife populations have inherent qualities that help in defining the welfare of various species.

a. Age structure

i. Proportional amount of young and old age classes

ii. Age structure can be depicted by a “Triangle”

1. Numerous young on the bottom and very few oldsters on the top

iii. Age may be measured in years, weeks, or days depending on the species.

iv. Generally the young and very old experience the highest mortality rates

b. Lifespan

i. Different species have different lifespans

ii. Species towards the end of the food chain are usually much longer-lived

iii. Combination of lifespan and age structure reveals much about the general health of a population
c. Sex Ratio

i. Each species has an “ideal” sex ratio

ii. Appropriate sex ratios will maximize the ability of a species to produce new individuals

d. Natality and Mortality

i. Natality (birth rate) is the ability of a population to increase in numbers

ii. Mortality relates to death rate

iii. Reflects pressures to increase and decrease population size

e. Migration

i. Winters and dry seasons result in less available food and water.

ii. Animals will migrate to accommodate the seasonal fluctuations

f. Carrying Capacity

i. When most species approach their carrying capacity, mortality factors overtake natality and the population will decline
5. What limits population size around carrying capacity?

a. The theoretical maximum rate of growth of a population is limited by factors that restrict the reproduction and survival of individuals.
b. These factors are generally grouped into two broad categories.
i. Density Independent Factors:
1. Anything that limits the growth of a population irrespective of the number of individuals within the population.
a. Natural Forces:  includes fire, storms, flooding, tornadoes, volcanoes, etc.
b. Weather Changes:  annual plants and insects are held in check by periodic cold weather in temperate climates.  
c. Human Activities:  heated water discharged from power plants may impact almost 100% mortality on fish.  Chemicals accidentally or intentionally released into the environment also affect populations.
d. Habitat Destruction:  roadways, farms, suburbs, factories, cities, and villages all obliterate vital habitat.  
ii. Density Dependent Factors:  
1. Factors influencing the birth and death rate of a population depends on the density or the number of individuals in a given area.  
a. Predation:  some organisms must hunt and kill others for nutritional needs.
b. Competition among animals intensifies struggles for cover, water, food, and breeding sites and space.  
i. The physically unfit are particularly affected.  
ii. If organisms are forced to colonize poorer habitats, death from starvation, disease or predation may occur.

c. Parasitism:  organisms that feed on the tissues of other organisms are more easily transmitted among individuals when the population density is high.  

d. Disease:  populations may be severely depleted by disease because the transportation distance between carriers is reduced.  
6. What factors affect natality?

a. Habitat

b. Minimum breeding age

c. Maximum breeding age

d. Number of young produced per year

e. Length of life after maximum breeding age

f. Sex and age composition of the population

g. Mating habitats related to age and sex compositions of the population

7. What is biological surplus?

a. A scientific name for the number of animals in a given population that are above the carrying capacity.

b. Example of biological surplus:

i. If 25 deer exist in a habitat with a carrying capacity for 25, and 12 fawns are born and 2 adults die of natural causes, then the new population will be 35. 

ii. The biological surplus for the deer population will be 10.

iii. The 10 deer will either move to other areas or will die of starvation, disease, predators or hunting.

iv. Those 10 deer are the extra and can be removed without changing the overall population.

c. Most game animals have high biological surpluses.

d. If animals are being harvested or dying faster than they can be replaced, the number of breeding animals will be reduced, and the herd or flock will not be able to sustain its numbers.

e. It is important to have enough mature animals to produce offspring, an enough offspring to replace maturing animals as they die.

8. What is biotic potential?

a. Is the maximum reproductive capacity of a population if resources are unlimited.

b. Generally, can only be reached when environmental conditions are very favorable.

c. A species reaching its biotic potential would exhibit exponential population growth and be determined to have a high fertility rate.

9. The biotic potential of a species is influenced by…

a. The age at which reproduction begins

b. The time the species remains reproductive

c. The number of offspring produced during each period of reproduction

10. Student Activity

a. Resource: Raptor Population Ecology

i. http://www.seaworld.org/just-for-teachers/classroom-activities/9-12/pdf/Raptor%20Population%20Ecology.pdf 

b. Students will be able to calculate population size, carrying capacity, annual change in population size and maximum rate of population increase.
Summary & Evaluation
As a result of this lesson, students should be able to:

1. Describe factors affecting birth rate and death rate.
2. Explain the concept of surplus as it relates to wildlife populations.
3. Define biotic potential and calculate the biotic potential of selected species.
Potential Review Questions
1. Define Population Dynamics
2. What factors may cause changes to population dynamics?

3. What inherent qualities affect the welfare of wildlife populations?
4. What limits population size around carrying capacity?

5. What factors affect natality?

6. What is biological surplus?

7. What is biotic potential?

8. How is biotic potential calculated?
Individual Learning Activity

Lesson:
Population Numbers
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. Describe factors affecting birth rate and death rate.
2. Explain the concept of surplus as it relates to wildlife populations.
3. Define biotic potential and calculate the biotic potential of selected species.
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: 
Population Numbers
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. Describe factors affecting birth rate and death rate.
2. Explain the concept of surplus as it relates to wildlife populations.
3. Define biotic potential and calculate the biotic potential of selected species.
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:
Population Numbers
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. Describe factors affecting birth rate and death rate.
2. Explain the concept of surplus as it relates to wildlife populations.
3. Define biotic potential and calculate the biotic potential of selected species.
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 factors affect population numbers?
Vocabulary
Population Dynamic

Lifespan

Mortality

Natality

Carrying Capacity

Biological Surplus

Biotic Potential
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