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Homework Set #5 (10 points)
1) Using the population matrix = 
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which describes the population dynamics of a species with four age classes (0, 1, 2 and 3), answer these questions (show your calculations for full credit).  What is the probability that a newborn will survive to age class 3? (+0.25 point)

What is the probability that a newborn that survived to age class 1, will survive to age class 3? (+0.25 point)

What is the probability that an individual in age class 3 will die? (+0.25 point)

2) You have been working on an albatross banding study and these are your data over two years:

	Age Class
	First Census               (time = day 1) 
	Fecundity               (# eggs produced)                          
	Second census                         (time = day 365)
	Third census                         (time = day 366)

	first-year-animals
	100
	0
	60
	200

	second-year-animals
	50
	100
	30
	60

	third-year-animals
	25
	100
	0
	30


Fill in the table below, and please show your calculations (e.g., 100 / 100 = 1).                       NOTE: These are annual rates (calculated every 365 days) (+0.25 each)

	Age Class
	Fecundity Rate
	Survivorship Rate
	Mortality Rate

	first-year-animals


	
	
	

	second-year-animals


	
	
	

	third-year-animals


	
	
	


Fill in the following Leslie Matrix:

	
	
	

	
	
	

	
	
	


Matrix Multiplication

The Leslie Matrix allows us to “project” the population size and structure into the future.  For each time step (year), we have a vector of the population age structure:  [P Q R] 

P: # first-year-animals          Q: # second-year-animals            R:# third-year-animals

To project into the future, we multiply the vector (at time t) by the matrix, and get the vector at the next time step (at time t + 1).   This is how matrix multiplication is done:
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Following this example, use the population vector and the matrix you created to predict the number of individuals in the next two time steps (year1, year2).  Show the vectors and the overall population size at both time steps (Hint: start with population of 100, 100, 100 birds).

(+0.25 each)

	Age Class
	Year 0
	Year 1
	Year 2

	first-year-animals
	
	
	

	second-year-animals
	
	
	

	third-year-animals
	
	
	

	Population Size
	
	
	


Calculate Lambda (year 0 to 1) (+0.25):

Calculate Lambda (year 1 to 2) (+0.25):

3) Mountain lions have the following average population demography rates: 
· Probability of a 0 to 1 year old female giving birth = 0

· Probability of a 2 year old - or older - female having a litter in a given year = 0.40

· The mean litter size is 1.4 pups

· Probability of surviving from 0 to 1 years of age = 0.65

· Probability of surviving from 1 to 2 years of age = 0.65

· Probability of yearly survival after 2 years of age = 0.75

a) Use these rates to create a three-stage population matrix for female lions: 
newborns, one-year olds, and two-to-infinity year olds (+0.25). Draw matrix below:  

b) Use this matrix to predict whether mountain lions are increasing or decreasing over time.  Project the population into the future until the Lambda you calculate for each time step stabilizes (your estimate has a S.D. of +/- 0.02).  Hint:  To do this, enter the data into Excel and use the program to project numbers into the future.  Start with a population vector {100, 100, 100} at time = 0, and run Excel for 30 time steps.  Turn in a plot of population size over time (31 years) and report your statistics (Mean lambda, CV lambda, minimum lambda, maximum lambda) for the following groups spans of 10 generations: 1-10, 11-20, 21-30 (+0.75)

c) On the basis of this matrix - once you have reached stable population growth and composition – use the mean proportion of the individuals in the different age classes to determine the probability that if you encounter an adult lion (not a pup), it will be a one-year-old, rather than a two-or-older-year-old  (show your calculations)?  (+0.25)
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