Population Ecology

What really cool ecologists do



‘What is population ecology?

A The study of how

populations interact o * %
with the environment '_‘,":‘
and other populations "
¢ Population Genetics % o

¢ Population Dynamics
¢ Behavioral Ecology
¢ Metapopulations




\Where does It fit?




Where Is population ecology?

Fisheries
c Stock recruitment
c Marine Reserves

Conservation
¢ Population Viability Analysis
Population Genetics

¢ Restoration
¢ Crop Improvement
c Conservation



Population Biology

Theory rich

Physics like (?) (see Berryman 2003, Turchin
2001)

Conflicted (see Kingsland, Modeling Nature)
¢ Open vs. Closed

¢ Density Dependent vs. Density Independent

¢ Chaos vs. Noise

¢ Spatial vs. nonspatial

¢ Top Down vs. Bottom up



A brief history of population ecology




A brief history

G. F. Gause

Competitive exclusion
principle

Antibiotics development




Mathematics in population biology

Models are maps of
reality

¢ Maps omit detalils

¢ Reveal essential truths

Models should be
testable




\ Maps based on knowledij€here be




The mathematics of change

Continuous models

¢ Differential or Partial Differential Equations

Change is continuous and implicit is the notion of
Infinitesimals and limits

¢ Can be continuous in time and space
Discrete models

¢ Difference Equations
Synchronized generations

Hybrids
¢ Integrodifference equations
Discrete time / continuous space

Individual Based Models




Models

Linear
¢ Malthusian Growth

¢ Age / Size structured models
Leslie Matrix
Euler Equation

Nonlinear

¢ Density Dependence
¢ Delay Equations

¢ Lattice Models




‘ Population Biology some concepts
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Population Biology some concepts
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‘ Emergencé Why Ecology is So Cool
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‘Bifurcation Diagram
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Population Biology some concepts

Logistic Growth with lags
¢ Cycles of period ~4T
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‘ Population Biology some concepts

A Discrete time, density dependent models
¢ Logistic, Ricker, etc.
¢ Stable, Period Doubling, and

¢ Chaos
A Sensitivity to initial conditions
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