
Matrix Population Models

One population

One population blown up 
into a bunch of 
age and/or sex and/or 
stage classes

Math lingo: "scalar" Math lingo: 
"vector"

Total population Structured population

vs.



The Population "Leslie" Matrix 



Remember 
Monocerus academicus

The Matrix

The Diagram



One Very Important Equation And 
Two Fancy Words With Simple 
(Population) Meanings

For every (population) matrix there is a vector (age distribution) for which the matrix 
(population growth process) increases the vector by a fixed proportion λ (population 
growth rate).



Remember 
Monocerus academicus

The Matrix

The Diagram

The Eigenvalue:

The Eigenvector:

λ=1

(0.5, 0.25, 0.25)

Matrix Population 

Simulator 5000.
The Simulator:

https://egurarie.shinyapps.io/MatrixPopulationModels/
https://egurarie.shinyapps.io/MatrixPopulationModels/


Age-structured Leslie Matrix
Diagonal elements all 0

Every age class ages out.

This maps exactly to a Life-History Table 



Stage structure:
Loggerhead turtles

Some probability of staying in class at time 
step of population



Stage structure:
Red-cockaded woodpecker

You can include interesting behavioral 
structure in a matrix model!



https://compadre-db.org/

There’s a whole database of MPM’s!
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