
POPULATION MATRIX MODELING 
 
In Bio 559R – 005 (1 credit) 
2nd Block of winter semester 
 
601 WIDB 
Theory: Friday 10:00 - 10:50 am 
Lab: Friday 2:00 - 3:30 pm 
 
Instructors 
 
Dr. Jaime Zuniga-Vega 
 jjz4@byu.edu 
 Ph: 422-2203 
 Office: 177 WIDB 
 
Dr. Jerald B. Johnson 
 jerry.johnson@byu.edu 
 Ph: 422-4502 
 Office: 153 WIDB 
 
Description and Course Objectives 
 
Upon successfully completing this course, you should be able to use and 
interpret elementary matrix population models.  You will acquire a set of tools 
currently used in demographic studies that have proven useful in addressing 
different aspects of the biology of populations, including evolutionary processes, 
management problems, and conservation issues.  
 
Each lecture will focus on a specific topic in population matrix modeling.   
In this part of class we will review the underlying mathematical basis of matrix 
models, with emphasis on their construction and practical interpretation of 
results. In the lab we will go trough empirical and hypothetical examples come to 
a more complete understanding of each particular method.  Throughout the 
course we will utilize both current and classical literature in this field (bibliography 
is found below). 
 
Course grading 
 
We expect each class participant to come up with a demography project that 
utilizes empirical data (yours or someone else’s).   These projects should 
address a real problem in population biology.  Appropriate questions could 
involve problems in population dynamics, evolutionary processes, or 
management and conservation issues. The final report should be in publication 
format; our goal is to have you use this class to get something published!   
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BlackBoard 
 
Each class participant will be given access to a BlackBoard site for the course.  
PDF documents for all of the literature listed above are available on this site. 
 
 
Course timetable 
 
 
Date Course topic 

 
Reading  
(to be completed before class) 
 

Mar 03 Introduction to demography. 
Life cycle graph and matrix 
construction 
 

van Groenendael et al. 1988 
 

Mar 10 Estimating demographic 
parameters using matrix 
models 
 

Benton and Grant 1999 

Mar 17 Sensitivity and elasticity 
analysis. Demographic triangle 
 

Caswell 1978 
de Kroon et al. 1986 
Silvertown et al. 1993 
 

Mar 24 Average and periodic matrix 
models 
 

Caswell and Trevisan 1994 

Mar 31 Loop anaylsis 
 

van Groenendael et al. 1994 
 

Apr 7 Stochastic simulations 
 

Bierzychudek 1982 
 
 

Apr 14 Case studies. Model limitations.
 

Crouse et al. 1987 
Franco and Silvertown 1996 
Silvertown et al. 1996 
Caswell 2000 
de Kroon et al. 2000 
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