Unit 3:  Population Ecology 
Oh Deer!

This activity requires students to do a bit of running around. Warn them of this so the day before, so they can wear appropriate clothing and shoes. The activity simulates the boom and bust cycles of populations, which result from variations in habitat. In the activity, students will represent deer, as well as the habitat of the deer.

 Procedure:
1. Take the class to a large enough area to line up all of the students on two lines, ten yards apart. A field works well, and of course a football field has lines, which are ten yards apart.

2. Number the students one through four.

3. Send the “ones” to stand on one of the lines, and all of the remaining students (the “twos,” “threes,” and “fours”) to stand on the other line.

The “ones” will represent deer, while the “twos,” “threes,” and “fours” represent habitat. The deer need food, water, and shelter in order to survive a year in the woods.

Tell the deer that they will each seek only one of those components of their habitat during each “year” of this simulation.

4. Instruct the deer and the habitat to turn their backs on one another.

Tell the students to now decide upon a component of the habitat to seek or represent. The “deer” will seek that component of the habitat, while the “habitat” will represent that component of the habitat.

5. The deer and the habitat decide simultaneously, which component of the habitat they will seek or represent. Students “display” with their hands as follows:

To display “food” the student places their hands on their stomach.

To display “water” the student places their hands over their mouth.

To display “shelter” the student places their hands, palms together, over their head.

6. Count to three at which time the two lines turn to face one another.

7. The habitat stays on their line, while the deer move toward the habitat seeking the component represented by their hand position.

8. A deer finding and “capturing” the component they seek represents a successful year in the woods, and they “reproduce” by bringing the student who represented the habitat back with them to the “deer line.” Only one deer may take back a component of the habitat. If a deer fails to find the habitat component they sought, they “die,” becoming a part of the habitat and remaining on the “habitat line.”

9. Repeat steps 4-8 until 20 “years” have passed. Each year record the number of deer.

Note: Occasionally the students representing habitat will conspire to all be the same component, thereby “killing” most, if not, all deer not seeking that component. Don’t discourage this behavior; explain that the habitat may have suffered a drought, famine or fire, which resulted in a lack of water, food or shelter.

10. Upon returning to the classroom, write the data on the board, and instruct the students to copy the data.
Homework:
1. Plot the deer population vs. the year. Connect the points on the graph.

2. Predict how the population of a predator would change from year to year, and draw a line representing your prediction on the graph. Be sure to clearly differentiate this line from the line in question 1.

3. Describe how the “Oh Deer” activity could be modified to include a predator.
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Data Table.

	Year
	# of Deer
	Year
	# of Deer

	2001
	
	2011
	

	2002
	
	2012
	

	2003
	
	2013
	

	2004
	
	2014
	

	2005
	
	2015
	

	2006
	
	2016
	

	2007
	
	2017
	

	2008
	
	2018
	

	2009
	
	2019
	

	2010
	
	2020
	


Homework:
1. Plot the deer population vs. the year. Connect the points on the graph.  Be sure to make sure the graph TALKS.  Title, axes, label, key and scale!
2. Predict how the population of a predator would change from year to year, and draw a line representing your prediction on the graph. Be sure to clearly differentiate this line from the line in question 1.(very similar to the lynx & rabbits we talked about in class.
3. Complete the hypothesis AND CER that is on the BACK of this handout.  Sample of CER
Question:  Which type of battery lasts the longest and maintained its voltage for the longest time:  name brand or generic brand?

Hypothesis:  If a name brand battery is used in a flashlight, then it will stay lit longer than the generic brand because it is designed to use the voltage more efficiently.

	Claim
	The name brand battery lasted longer and maintained a voltage for the longest time than the generic brand battery.

	Evidence
	· One flashlight with the name brand battery last for 6 hours & 39 min

· One flashlight with a name brand battery lasted for 5 hours & 40 min

· The flashlight with the generic brand battery lasted for 5 hours & 16 min.

	Reasoning
	Because the flashlight with the name brand batteries stayed lit the longest, it proves that they will maintain its voltage for the longest period of time.  


CLAIM – EVIDENCE – REASONING

	CLAIM
	What do you conclude?
	· A one-sentence answer to the question you investigated

· Answers what can you conclude?

· Should not start with yes or no
· Should describe the relationship between dependent and independent variables (what happened).

	EVIDENCE
	What data proves this claim?
	· Use enough data to support the claim.

· Use data that support your claim.  Leave out information that doesn’t support the claim.

· Can be qualitative, quantitative, or a combination of both.

	REASONING
	How does the evidence support the claim?
	· Ties together the claim and the evidence
· Show how or why the data counts on evidence to support the claim.

· Provides the justification for why this evidence is important to this claim. 


Question: 
 How does the population of deer change over time as the habitat and population 



density changes?
Hypothesis:  _________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

	CLAIM
	

	EVIDENCE
	

	REASONING
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Names

1. Oh Deer Population Cycle Lab
2. Purpose- 
3. Questions: 
a. What happens to the deer population over time?
b. What is the carrying capacity for deer in this simulated ecosystem?
4. Hypothesis (predictions)
5.  Materials: 
6. Background:
· Habitat

· Niche

· Population
· Birth rate

· Death rate

· Growth rate

· Carrying capacity

· Exponential growth

· Logistic growth curve
· Population crash
· Limiting factors

· Natural Rates of Population Change

7. Procedure
8. Data Table

7
	Year
	# Deer Population (Last year’s population plus #births in current year - #deaths in current year)
	# Births
	Birth Rate 

(# births from the current year / #population from previous year)*100
	# Deaths
	Death Rate  (#died from the current year / #population from previous year)*100
	Growth Rate 
(Birth Rate + Immigration Rate) – (Death Rate + Emigration Rate)

	1
	4
	0
	0
	0
	0
	0

	2
	4
	2
	50
	2
	50
	0

	3
	8
	4
	100
	0
	0
	100

	4
	6
	3
	38
	5
	63
	-25

	5
	12
	6
	100
	0
	0
	100

	6
	8
	4
	33
	8
	67
	-34

	7
	6
	3
	38
	5
	63
	-25

	8
	12
	6
	
	0
	
	

	9
	10
	5
	
	7
	
	

	10
	8
	4
	
	6
	
	

	11
	10
	5
	
	3
	
	

	12
	12
	6
	
	4
	
	

	13
	10
	5
	
	7
	
	

	14
	10
	5
	
	5
	
	

	15
	12
	6
	
	4
	
	

	16
	8
	4
	
	8
	
	

	17
	4
	2
	
	6
	
	

	18
	8
	4
	
	0
	
	

	19
	12
	6
	
	2
	
	

	20
	10
	5
	
	7
	
	


9. Observations

10. Results (graphs here) Click on insert, picture, and chart.  Format the cells to reflect the above data. You may use the graph below as a template if you want.  Make sure to express death rate with a negative value.
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Conclusion-FOLLOW THE RERUN FORMAT and address the questions.  Go beyond the basics, when you are finished, post your lab on your UNIT 4 webpage.  
Reflection Questions
1. Explain how this simulation relates to biogeochemical cycles. 
2. Explain how this simulation relates to natural selection.

3. Predict how the population of a predator would change from year to year, and draw a line representing your prediction on the graph. Be sure to clearly differentiate this line from the line in question #1.

4. Describe how the “Oh Deer” activity could be modified to include a predator

5. Predict how the fundamental niche and realized niche of the deer population would be affected by an invasive species (such as nutria).

6. What were the limiting factors for population growth in this simulated ecosystem? Can these factors change over time?

7. Ecologists have found that no organism can experience indefinite exponential growth, yet Homo Sapiens have experienced exponential growth for hundreds of years.  How have humans modified the limiting factors of our population growth?

Name: ____________________
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