
EC 305: Quantitative Ecology: Module Two: Jan 2012 Semester
Assignment #1 (incomplete)

Due: 14th March 2012 at the beginning of the class.

1. This question is straight from the worksheet # 1, since we did not discuss all of your
solutions in detail.

For two of your favorite species, write their (a) name (b) generation time in appropriate
units (minutes, months, or years, etc).

Estimate reasonable values of parameters (c) b, (d) d and (e) then calculate R for those
species. Show steps as to how you arrive at those numbers (i.e., how to do you convert
complicated life-history based birth-death rates to obtain above numbers).

(f) Based on this, write down as precise interpretation of b, d and R for those species.

(g) Consider any habitat these species reside. Estimate their current population there
(or just use a number from available databases). Starting with this population size,
estimate their population size after 10 generations. In doing so, assume that b and d
are density- (and all other factor-) independent.

2. The (rescaled) discrete logistic population growth model reads

xt+1 = R ∗ xt ∗ (1 − xt) (1)

where R is the growth parameter and xt is the population density at generation t.
Why does this model throw up negative numbers for a future generation if we use a
population density that is greater than 1?

3. For the discrete logistic model of Eq (1), use the graphical method to find the long
term dynamics at R = 3.84.

4. A key motivation for improving exponential growth model was that in the real world,
growth terms are not density-independent. To improve our model, we assumed a linear
decay of growth terms with density (or population size), starting with R at zero pop-
ulation size and then decreasing to 0 when population size reaches K units. However,
real species need not follow a simple linear density dependent decay of growth terms.

(a) Construct a discrete population growth model in which growth terms decay non-
linearly as a function of population density.

(b) Obtain fixed points, and analyze their stability, for this model as a function of R.

(c) Does your nonlinear model exhibit long term dynamics where the system oscillates
between two population sizes (i.e., cycle 2 dynamics)?

5. Write a short proposal (< 750 words) of a feasible research plan to test predictions of
the discrete logistic population model. This should include motivation for the study,
specific hypothesis, species that you plan to use, how you will carry out the experiment,
and how you will test the hypothesis.

6. One more question to be added here!

7. (Optional bonus question) Can you perform a transformation to the variable or the
logistic map so that the period 2 cycle will now be a fixed point in the transformed
equation.
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