Demography:  A Human Population Simulation

Introduction: We will be examining a “population” using beans and beads to represent people and calculating demographic statistics just like population biologists do.  We will consider all data gathered to be for one entire year, and will make predictions about what will happen to this population over time.

Question:  What demographic changes will happen to the human population in the Triangle area of North Carolina over the course of one year? 

Background:  Define demography.  

Consider the following as you write your own background information for this lab:

a. What have you observed about the area in which you live (have a lot of new houses been built or new shopping centers, new schools, etc)?

b. Are people living longer?  What advances might cause this to occur?

c. Have you heard or read anything about population in the news?
Hypothesis:  Thinking about your background and previous knowledge, make a prediction about the above question.

Materials:  Cup with initial population, key to beans/beads, birth and death information, gender percentage table, calculator, pencil
Procedure:  Recreate the tables on your own paper.
Table 1:

1. Get one of the cups labeled “I” to count the total number of individuals in the population assuming that all individuals (except those being born this year) are alive at the beginning of year one.

2. Fill in your total initial population size in table 1.  Use the following percentages to calculate the number of males and females in your initial population: males = 49.4 % of the total population, females =50.6 % of the total population.
3. Use the additional information to fill in how many males and females were born in 2000. 

4. Use the additional information to fill in how many total males and females died in 2000.

5. Calculate the total number of individuals left in your population after 1 year.  Fill in the chart.

6. Calculate Birth and Death Rates for the whole population, and for each gender separately, using the following formulas:

 
Birth rate=# individuals born/initial population size


Death rate=# individuals died/initial population size
Table 2:
7. Separate out your initial population in the cup based on age groups.
8. Use the death information to remove the individuals that died in the year 2000.  Put those back in the cup.
9. For the population data after 1 year (table 2), use the gender percentage table to calculate counts for each gender and age group.  Don’t forget to include the babies born in your Under 10 group.
10.  Make an age structure graph like the one on pg. 127(Whale/Light Blue Book), 131(Dragonfly book), 325 (Polar Bear Book) using the information in table 2.

Data/Analysis (re-create these tables in your lab report):

Table 1: General Birth/Death info.

	Gender
	Initial  Population Size
	Number Born in One year
	Number Died in One year
	Population Size After One year

	Male 
	
	
	
	

	Female
	
	
	
	

	Totals 
	
	
	
	


Table 2: Age Information for the population after 1 year

	Age Group
	Gender
	Number of Individuals

	Under 10
	M
	

	Under 10
	F
	

	10-19
	M
	

	10-19
	F
	

	20-29
	M
	

	20-29
	F
	

	30-39
	M
	

	30-39
	F
	


(Continue the chart to age 80+ for males and females)
Conclusion:

1. How do your results compare to your hypothesis?

2. Based on your age structure, would you say that this is a stable, rapid growth, or slow growth population?  Why?

3. What is the birth rate for this population?  Death rate?  

4. Looking at birth and death rate, predict what is happening to this population.  How does that compare to looking at your age structure?

5. How would immigration and emigration affect your results?

6. How does the size of this population affect your statistics?  Do you think that you’d get the same results with a larger population?  With a smaller one?

7. If you assume that all females of reproductive age will have 1 child next year, how will that affect the population in the future?
8. Why do you think there is a higher percentage of elderly females than males?

9. Are there limitations to our study?  What are they?
Additional Information: 

Key to your population:

	Under 10
	White Beans

	10-19
	Pinto Beans

	20-29
	Red Beans

	30-39
	Pink Beans

	40-49
	Kidney Beans

	50-59
	Green Peas

	60-69
	Yellow Peas

	70-79
	Barbanzo Beans

	80+
	Black Beans


Births for your population in 2000 were: 5 (2 males, 3 females)

Deaths for your population in 2000 were:

	
	Males
	Females

	Under 10
	1
	1

	10-19
	
	

	20-29
	2
	1

	30-39
	
	

	40-49
	
	

	50-59
	
	

	60-69
	1
	

	70-79
	2
	2

	80 +
	2
	1


Percentages of population by gender and age (% are out of the total population)
	
	Males %
	Females %

	Under 10
	57
	 43

	10-19
	59
	41

	20-29
	55
	45

	30-39
	56
	44

	40-49
	45
	55

	50-59
	40
	60

	60-69
	44
	56

	70-79
	45
	55

	80 +
	50
	50


