Teacher Resources & Answer Keys for Population Dynamics
 Formative Questions 
1. What type of scientists study populations?
2. What kind of information would you collect in order to study populations?  
3. What causes organisms to live in certain areas? 
4. How many different organisms live in your backyard? 
5. What causes populations to grow and get larger?
6. What causes populations to die or get smaller?
7. What determines the size of a population?
8. How does climate determine where a population lives?
9. Can organisms reproduce their entire life?
10. Does the age of a population contribute to a population’s growth rate?
11. How could you collect data and graph population growth?
12. What is exponential growth?
13. What is logistic growth?
14. Are resources for populations unlimited?
15. What happens when non-native species are introduced into new areas?

Answers
1. Ecologists
2. Geographic Range, Population Density, Growth Rate, Age structure
3. Climate, resources, abiotic factors, and biotic factors to sustain survival
4. Answers will vary
5. Available resources, and reduced limiting factors, offspring survival, suitable living conditions, Immigration of organisms into the area.
6. Unsuitable living conditions, predation, natural disasters, lack of resources, emigration 
7. Reproductive success in the environment, and lack of predators, high reproductive rates, and survival
8. Certain environments can support specific life forms adapted to the environment
9. As most organisms’ age their reproductive rate slows.
10. For most populations there is an age range where reproduction is higher.
11. Determine the geographic range, and the numbers of individuals for each population in the area, and collect and record the data over time, and then graph the data.
12. Growth typically seen in populations with unlimited resources without limiting factors.
13. Logistic growth is seen in populations in 3 phases, where growth steadily increases, then is followed by a period of slowing down, and then levels off once carrying capacity is reached. 
14. As populations increase in size resources tend to become limited to where a maximum number of individuals can be supported.
15. Sometimes they fit into the ecosystem with little effect on the ecosystem, but most often non-native species disrupt the balance of the ecosystem and can cause native species to become endangered and in worst cases become extinct.
Examples & Answers for Handout 3
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Answers 
1. Answers will vary.	
2. Answers will vary. 
3. Yes	
4. Answers vary, check students accuracy for identifying any predators
5. From the Sun and producers, autotrophs
6. Answers vary
7. Answers vary
8. Answers vary
9. It would affect the food chain, and possibly the food web
10. Overcrowding could occur leading to density dependent limiting factors
11. Emigration


Handout 4 Answers
Lesson 1: Summative Assessment

Population Dynamics Quiz 
1. B
2. B
3. D
4. B
5. D
6. B
7. B
8. D
9. C
10. Answers vary


Handout 5 Answers
Context Word Maps

Definitions
Population Density: The number of individuals in a given area. It can be large or small. 
Immigration: The movement of individuals into an area. Juveniles in certain species will immigrate into new areas searching for food or mates. 
Emigration: The movement of individuals out of an area. Natural disasters can displace organisms forcing them to leave their areas of habitation. Juveniles will leave their birth area in search of mates and food.
Exponential Growth: With unlimited resources, growth will increase steadily, and continue to grow infinitely large. Bacteria tend to grow exponentially, until resources are depleted.
Logistic Growth: A period of exponential growth followed by growth slowing down and leveling off with minor fluctuations. When growth levels off, it is an indication carrying capacity has been reached. It has 3 phases.
Carrying Capacity: The maximum number of individuals an environment can support. Often resources are not infinite in populations. When resources become limited, the growth rate in populations tends to level off due to limiting factors exerting pressures on population growth. 


Handout 6 Answers
Understanding Exponential Growth 

1. Students should list some sort of limiting factor, predation, disease, natural disaster, human activity…etc.
2. Climate factors such as cold snaps, predators, hunting, human controls to remove them, lack of food…etc.


Handout 7 Answers
Populations
PowerPoint Notes
1. 
a. Geographic Range/Distribution
b. Population Density
c. Population Growth Rate
d. Age Structure

2. The habitation areas the individuals in the populations are distributed.

3. Population Density = # of individuals/given area 
4. The rate at which a population grows, it can increase, decrease, or remain fairly constant.

5. (3 of the following)
a. Birth rate is higher than the death rate
b. Death rate is higher than the birth rate
c. Growth rate remains constant where the birth rate is equal to the death rate
d. Emigration and Immigration

6. Graphs are from data presented in the Power Point slides 21 & 22
a.  	b.
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7. The help scientists make predictions about future populations.



Handout 8 Answers
Summative Assessment

Population Dynamics Unit Assessment
1. D
2. B
3. D
4. B
5. B
6. D
7. A
8. A
9. A
10. D
11. A
12. C
13. C
14. A
15. Age distribution
16. Decrease
17. Immigration
18. Exponentially
19. Constant
20. Students should be able to sketch both an exponential and logistic growth curve
21. True
22. False
23. False
24. True
25. False
26. D
27. C
28. Limiting factors 
29. The age of reproductive individuals at that time is low, so over time one could predict that the death rate would increase as those individuals who are in there forties will get older and die. Even though 20% of the populations is under the age of 10 at that time and will get older and reproduce, the percentage of the population that is older and will face death is greater than the percentage of younger individuals that will mature into reproductive age.
30. Answers will vary from using pesticides/chemicals, to introducing predators, to using physical removal techniques, to doing nothing and letting nature take its course.


Links to additional Resources
Videos

Pythons

PBS's "Alligator vs. Python" (http://www.pbs.org/wnet/nature/episodes/invasion-of-the-giant-pythons/video-alligator-vs-python/5541/)

Hydrilla species

Student produced video on Hydrilla Invasive Species (could be used as an idea to have students produce their own videos on populations as an enrichment activity.)
UF's "Hydrilla Invasion" (http://www.youtube.com/watch?v=a90mcpXFJvM)

This is an educational and Informative Video from the University of Florida on Hydrilla verticilla.
UF's "Hydrilla" (http://www.youtube.com/watch?v=NRrpqWu4oII)

Applet 

Exponential and Logistic Growth Simulation
otherwise.com's "Population Growth" (http://www.otherwise.com/population/)

Articles

Pythons

USGS's Science Features "The Big Squeeze" (http://www.usgs.gov/blogs/features/usgs_top_story/the-big-squeeze-pythons-and-mammals-in-everglades-national-park/)
(Link may take you to the USGS, and put in the search box: Pythons In the Everglades and two articles will come up.)
 
Hyrdrilla verticilla

"Weed Alert" (http://myfwc.com/media/226471/InvasivePlants_Hydrilla.pdf)
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