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Interactions in Nature
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Welcome to: The Urban G_ame Park




Nat ure | s éé

A A complex
dynamical
system

A Hierarchical
I from
molecules
to
ecosystems

A Product of
natural
selection




Nat ur e

AAn art gallery é.
A And species are not masterpiece paintings




Fit of Form and Function

A Organisms possess
adaptationsfor their
environment

A Behaviors and phenotypic
plasticity permitacclimation
to environmental
circumstances

A With environmental change
comesacclimation and
adaptation




1l Our world is Changing!
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Is this really my niche!
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| am an ecological f_
and evolutionary process
running rampant in the city



Goals

A Evolutionarily Enlightened
Management

A A little natural selection
A Behavioral Indicators

A Contexts of Rapid
Evolutionary Changes

A A 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



Dar wi nos Post

A Heritable Variation
A Struggle for Existence
A Variation influences the Struggle



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

Life as a Game

A Organisms are the players
A Heritable traits are the strategies

A Organisms inherit rather than choose their
strategies

A Per capita growth rates are the payoffs
A The environment sets the rules



Dar wil nos Post ul

A Heritable Variation : Organisms possess
strategiesi ¢ U

A Struggle for Existence:Fitness (per capita
growth rate)G = (1X)(O/Q) and at some
point G5/x < 0



Variation Influences the
Struggle

A Fitness Generating FunctioG(v,u,x)
A v = strategy of focal individual
A u = vector of extant strategies among others

A x = vector of population sizes associated
with each extant strategy, whe¢és the
population size of strategy in the
population






Recipe for an Evolutionary
Game

A Select a model of population dynamics
A Select an evolutionary strategy

A Place bounds on the set of evolutionarily
feasible strategies

A Introduce strategy of individual, and
strategies of others into the population
model



Darwinian Dynamics

A Ecological DynamicsOx./Q = x.G
A Strategy Dynamicsu/Q = k(GG/Qv)
evaluated at = u,

A Invasion Structured Rather than letting the
U0 svolve, introduce new0 mto the
population



Evolutionarily Stable Strategy

NA strategy which ¢
by alternative strategies when it is

common I n the pop
An ESS can contain one or more
nspeci eso and 1t m L

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 ,-;






