The demography of your invented creature.

Day 7. Movement across space for structured populations.
Before answering these exercises, 

Study and then run the wavespeed programs in each folder: mat6wavespeed_08 and mat7wavespeed_08.  
1. What are the two main biological dynamic processes that are being modeled here?

2. In broad general terms, what is accomplished by the network of files in both folders?   The main file in each starts with “wavespeed…”. This file makes use of the others; use it as the main script.  How does the example in folder mat7wavespeed_08 differ from the example in folder mat6wavespeed_08? 
3.  List the files in each folder. Which are general functions and which contain specific biological information about the organism?  Notice especially the files that contain the species names: “micans” or “elliptica”: you will need to substitute the name for your creature in the file name and you will need to make changes inside these files to correspond to the biology of your creature.
4. Load your matrices from yesterday’s *.mat-file.  Which environment is representative of a low density, but favorable spot? Pick that one to use for today. Make sure you have a matrix with a population growth rate > 1.  In order to have a stable wave speed, a population must be increasing. Put this matrix into an m-file function file that will be called when you evaluate “demomat.” (this will be something like “micans_mat”).
5. Imagine dispersal of your organism over space.  This model addresses movement along one dimension from an occupied area to a previously unoccupied area. Let that be the kind of dispersal you are imagining.  Which stages disperse? Juveniles? Adults?  Decide when dispersal happens in the context of the matrix: at which transition rate do individuals change location?  How will you measure dispersal distances over one time step?
6.  Decide which kind of dispersal kernel you will use: either a list of radial distances obtained from direct observations of dispersal events OR a Gaussian probability density pattern with a known “alpha.”  Based on that choice, pick the folder you will use. One folder is appropriate for one choice, but the other folder is appropriate for the other choice. 
7.  After your choice. Put the appropriate dispersal data (either the list of distances or the value for “alpha”) into an m-file function that will be called when you evaluate “mgf” (with a particular value of s). (this will be something like “micans_mgf”). Be sure to modify the structure of the matrix and the location of the dispersing transitions as needed to correspond to your creature’s dispersal.
7. Begin to run the program. What is the value of the variable A? What is the value of the variable M? What does the function “findsstar” do?  What is your value of λ? What is your value of c*? 
8. How do the stage distribution and reproductive value vectors near the wavefront compare to those of the population in its original location?  Are some stages over (or under) represented at the wave front?
9.  Which transitions is λ most sensitive to (using proportional sensitivity, elasticity as your measure)? Which transition is c* most sensitive to (using proportional sensitivity, elasticity, as your measure)?  What is the correlation between the two and where in the life cycle is the biggest difference?  How does this relate to comparisons of stage structure and reproductive values at the wave front.  Interpret the results.
10. Save the figure of dispersal distance distribution and the value of c* from your first run for comparison.  Then, change the dispersal kernel of your organism and do a second run.  If you have a list of distances, create a new list. If you have a Gaussian dispersal kernel, change the mean dispersal distance (and thus the ‘alpha’ parameter.  How does the dispersal kernel change? How does the wavespeed change?

For more information: refer to Neubert, M. and H. Caswell, 2000. Demography and dispersal: calculation and sensitivity of invasion speed for structured populations. Ecology 81:1613-1628.

