The demography of your invented creature.

Matrix Projection.   
Before answering these exercises, study and run “mat1project_08.m.”

1.  Invent or imagine the life history of a creature.  Describe the life history (timing of key events, longevity, size or age at reproduction, size or age-specific survival, growth, etc) in words.

Choose your census interval and time unit.

2.  Draw a life-cycle graph for your creature.

3.  Construct a matrix model for the life history, taking care that the entries in the matrix are appropriate projections for the life history and census interval that you have chosen.

4.  Choose an initial population vector (numbers of individuals in each age- or stage-class).

5.  Project the population five time steps  "by hand."

6.  Calculate N(t+1)/N(t)  at each time step “by hand” as a  measure of population growth rate.  Is your population fluctuating, stable, declining, or increasing?

7.  Enter your matrix in the computer  in MATLAB.  Save it as a  “*.mat” file, so you can readily call it up again whenever you need it in future sessions.

8. Get MATLAB to make a “dot-pattern” of the transitions in your matrix, using the function file dotpattern.m.  How are stasis, growth and reversion distributed among stages?  Which stage has the highest survival? The lowest?

9.   Project the population in MATLAB and make a figure that shows how the numbers of individuals in each stage-class change over time. ( I suggest you write your own m-script to do this and future exercises; cut and paste and edit, using code from the m-scripts that have been provided.)  Do you think the population will fluctuate, remain the same size, increase or decrease over the long term. What is the slope of the curve of pop size vs. time on a log scale? Take the antilog of this slope, raise e to a power, the power equals this slope.  Compare this to the ratio of  N(t+1)/N(t) after the population is growing at the stable stage distribution.

10. Start with an initial population vector that is comprised 100% of all first stage individuals and project the population twenty time steps.  Make a figure that shows how the total number of individuals in the population changes over time.  Hold that figure on to add another line to it.  Then repeat this procedure, but start with an initial population vector that is comprised 100% of all second stage individuals (use the same number as previously), etc., until you have all tried founding a population with each stage class. 

11. Discuss the stable stage distribution and reproductive value structure for your invented organism.. Is your matrix non-negative? Irreducible (connectivity)? Primitive (cyclicity)? meaning? 

