
A Darwinianôs Approach to Urban 

Ecology, Predator-Prey 

Interactions, and Wildlife Ecology

Adaptation and Evolution in Changing 

Environments 

Joel S. Brown

University of Illinois at Chicago



Interactions in Nature



Interactions in Science



Welcome to:  The Urban Game Park



Nature iséé

ÅA complex 
dynamical 
system

ÅHierarchical 
ïfrom 
molecules 
to 
ecosystems

ÅProduct of 
natural 
selection



Nature is not é.

ÅAn art gallery é.

ÅAnd species are not masterpiece paintings



Fit of Form and Function

ÅOrganisms possess 

adaptationsfor their 

environment

ÅBehaviors and phenotypic 

plasticity permit acclimation

to environmental 

circumstances

ÅWith environmental change 

comes acclimation and 

adaptation



Our world is Changing!



Is this really my niche!



Would I prefer to be in the wild?  



I am an ecological 

and evolutionary process 

running rampant in the city



Goals

ÅEvolutionarily Enlightened 

Management

ÅA little natural selection

ÅBehavioral Indicators

ÅContexts of Rapid 

Evolutionary Changes

ÅA tail of two squirrels



Evolutionarily Enlightened 

Management

Appreciating, Modeling and/or Anticipating 

the ecological and evolutionary consequences 

of management or conservation efforts

Brown and Parmen 1993, Ashley et al. 2003



Darwinôs Postulates

ÅHeritable Variation

ÅStruggle for Existence

ÅVariation influences the Struggle

http://en.wikiquote.org/wiki/File:Charles_Darwin_1880.jpg


Life as a Game

ÅOrganisms are the players

ÅHeritable traits are the strategies

ÅOrganisms inherit rather than choose their 

strategies

ÅPer capita growth rates are the payoffs

ÅThe environment sets the rules



Darwinôs Postulates as a Game

ÅHeritable Variation : Organisms possess 

strategiesu U

ÅStruggle for Existence: Fitness (per capita 

growth rate)G = (1/x)(Öx/Öt) and at some 

point ÖG/Öx < 0



Variation Influences the 

Struggle

ÅFitness Generating Function: G(v,u,x)

Åv = strategy of focal individual

Åu = vector of extant strategies among others

Åx = vector of population sizes associated 

with each extant strategy, where xi is the 

population size of strategy ui in the 

population



In search of my ESS



Recipe for an Evolutionary 

Game

ÅSelect a model of population dynamics

ÅSelect an evolutionary strategy

ÅPlace bounds on the set of evolutionarily 

feasible strategies

ÅIntroduce strategy of individual, and 

strategies of others into the population 

model



Darwinian Dynamics

ÅEcological Dynamics: Ö xi/Öt = xiG 

ÅStrategy Dynamics: Öui/Öt = k(ÖG/Öv)

evaluated atv = ui

ÅInvasion Structured:  Rather than letting the

uiôsevolve, introduce newuiôs into the 

population



Evolutionarily Stable Strategy

ñA strategy which cannot be invaded 

by alternative strategies when it is 

common in the populationò

An ESS can contain one or more 

ñspeciesò and it must be convergent 

stable and be global maxima on the 

adaptive landscape at the ESS



Behavioral indicators

1) Patch Use and Diet 

choice

2) Habitat selection

3) Vigilance, herd sizes, 

and fear responses

4) Breeding behaviors




