Name: ______________     Email: _____________________   MARS 6920_Spring 2010


1) Introduction:  Upload PopTools (http://www.cse.csiro.au/poptools/download.htm)

· Install Add-in and activate the module in Excel
· Add-in will start automatically, if using MS Excel 2007:
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-    Otherwise, you may need to activate “Add-In” in Excel 1997 
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Welcome to PopTools

If the PopTools menu is present, please browse through the demonstration
files by selecting POPTOOLS/DEMOS or browse through the help file
BOPTOOLS/HELE. If you do not see a PopTools menu above then you must
install the PopTools add-in manually. To install manually, choose
TOOLS/ADD-INS and then browse to find POPTOOLS.XLA (by default it is in
the Program Files directory).




 (Go to Tools -> Add-Ins)

· Activate PopTools
· Read the intro provided in the: Welcome to PopTools
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· Read  the demo provided online:  http://www.cse.csiro.au/poptools/matrices.htm
2) Data Analysis: Type the matrix you created in the previous hw into an Excel sheet and use PopTools to analyze the data.
	0
	2
	4

	.6
	0
	0

	0
	.6
	0


· Using the following menu selection, draw a life cycle diagram:
PopTools -> Matrix Tools -> Draw Life Cycle  (check out the various options)

· Use PopTools to analyse these data:  PopTools -> Matrix Tools -> Basic Analysis  

· Use these default settings:
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· First element is a survivorship

· DO NOT input fecundity and transitions matrices separately (all data in same matrix)

· Scale eigenvectors to 

· Color output is NICE
NOTE:  Make sure you highlight at least four blank columns where results will go. Otherwise, the PopTools program will give you error message.

      -    Report the Population Lambda using PopTools. λ =  ______     

· How does this value compare to the “equilibrium” Lambda you calculated using the matrix projections in the last hw?  
· Why do the values from the projections from the last homework for time steps 0-1 and 1-2 differ from the Lambda value you calculated with PopTools?   
-     Write down the two population growth formulations (discrete time / continuous time) if there is no density dependence (i.e. no carrying capacity).  Use a calculator to calculate the instantaneous population growth rate ( r ) from the Lambda value above.  

DISCRETE                                                                          CONTINUOUS
LAMBDA: __________                                                        r: ______________
· Calculate the elasticity of the demographic parameters with PoopTools and enter the values in grid below (Use: PopTools -> Matrix Tools -> Matrix Elasticity) Check that the elasticities add to 1 (circle one): (Yes / No)

	
	
	

	
	
	

	
	
	


· What is the most elastic demographic parameter? ____________________

· Based on this result, would the population growth increase faster if we protected (decreased mortality) of age 2 or of age 3 individuals?  Explain your answer:

3) Finally, enter these demographic data into a Leslie Matrix and use PopTools to calculate the following:  Lambda, r, age-specific reproductive value, age-specific population structure (% of individuals), elasticities of the demographic parameters 
       Killer Whales:  Age First Reproduction: 13, Maximum Age: 60
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Use the diagram above to figure out these age-specific demographic rates:

	Age Class
	Annual Survivorship Rate
	Annual Mortality Rate

	1


	
	

	2


	
	

	3


	
	

	4


	
	


Using the life cycle above answer these questions:
· What age class should have the highest reproductive value?  Explain

· What should be the reproductive value of age 4 whales?  Explain

· What could be the role of these older whales – if they do not get to breed anymore, but still live for many years?

· Why do age 1 whales have a higher reproductive value than age 4 whales, if neither age class reproduces?  Explain.

Enter these demographic data into excel and use PopTools to calculate the following:  Lambda, r, age-specific reproductive value, age-specific population structure (% of individuals), elasticities of the demographic parameters.  Copy and paste output from PopTools below.  Explain which demographic parameters are the most  / least elastic. 

To finish the assignment, try changing the rates in the population matrix to get the population to go from growth (Lambda > 1) to decline (Lambda < 1).  Using the elasticity results from PopTools, first change the most “elastic” parameter and figure out how much you need to change it to get the population to decline.  Then, change the most “inelastic” parameter.  Try through trial-and-error, try to get as close as you can to Lambda = 1 (so the population would not decline).

Report the starting parameter values (in the original matrix) and the ending parameter values (the ones you uses to get to Lambda = 1). Also report the final Lambda values.
      Most Elastic Parameter: 


Least Elastic Parameter:

· lambda: __________



lambda: __________

· start parameter: __________

start parameter: __________

· end parameter: __________
                        end parameter: __________
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