Name: ______________           Email: ____________________________   MARS 6920_Spring 2010


Homework Set #2 (10 points)
1) You will use the following dataset to investigate the trend in a hypothetical protected species, censused every 10 years.  The data are included in the enclosed excel sheet (Question #1).
	year
	number
	ln(number)

	1940
	68
	4.220

	1950
	40
	3.689

	1960
	30
	3.401

	1970
	27
	3.296

	1980
	22
	3.091

	1990
	17
	2.833

	2000
	15
	2.708


Your task is to determine the intrinsic rate of the decrease in this population ( r) using the continuous population growth model (Nt = No e rt).  Hint:  You will use a simple linear regression (in Excel) to calculate the parameter (r) mean value (point estimate) and the 95% intervals.  Use only three significant digits for your estimates (e.g., 0.123).
· Show all of your work, including how you transform the exponential population growth model into a linear equation, and explicitly relate the requested parameters to the output from the Excel regression output.  

· Answer these questions:

a. Is the rate of decrease ( r ) significantly different from zero?  Explain your answer.  Include a plot of the best-fit regression and the regression results.
b. Using the three estimates you calculated for r (point estimate, upper 95% CI, lower 95% confidence interval), plug the values into the exponential population growth equation to calculate the year this population will go extinct (Hint:  when N = 1, the population will be doomed, since two individuals are needed to reproduce).

c. Briefly discuss how you could use this range of estimates (the 95% CI) to build a safety factor into your management decisions (Hint: Check out Taylor and Wade paper).  
2 a) To explore the issue of random variation in the environment (stochasticity), you will use the discrete population growth equation [ N(t+1) = N(t) * Lambda ] to model the consequences of “good” years (Lambda = 1.2) and “bad” years (Lambda = 0.8) using the excel enclosed excel sheet (Question #2). Imagine that “good” and “bad” years occur randomly and with equal probability (p_good = p_bad = 0.5).  If you start with a population of 1000 individuals at N(1), predict how large the population will be after 4 years (i.e., Calculate N(5)).  Repeat this process 10 times (number of runs = 10), and provide the following:

- frequency distribution (histogram) of the expected population sizes
- report the following statistics for the population sizes at time 5:  mean, SD, CV, min, max. 
- frequency distribution (histogram) of the realized population growth rates (lambda)

- report the following statistics for the realized population growth:  mean, SD, CV, min, max. 

2 b) Repeat this entire process with the same probabilities (p_good = p_bad = 0.5), but now use different growth rates for “good” years (Lambda = 1.5) and “bad” years (Lambda = 0.5).  Enter the new lambdas in the excel sheet and report the same statistics and figures.
2 c) Finally, assume that now good and bad years alternate each other for ever.  What would be the realized growth rate (lambda) for the four scenarios you have calculated above:  (Lambda for a good year = 1.75, 1.5, 1.25, 1)?  Hint:  You do not need to make all of these calculations, use algebra to get the right answer.  Show me your work.

2 d) Create two plots of the “modeled” mean and the CV of the realized population growth (y axis) as a function of the “calculated” realized lambda values from question 2c (x axis).  (Hint:  enter the new lambda values into the excel sheet and copy and paste the output to get the realized lambda values for the missing scenarios).  Discuss how the “calculated” and “modeled” mean realized population growth estimates compare to each other.  What is happening as the environmental variability increases in this scenario?   
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