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Why Have A Social
Life?
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Social Continuum

Solitary

Advanced

Subsocial

*Single family group.
*Generational overlap.

eCooperative brood
care.

Parasocial

Eusocial

*Cooperative brood
care.
*Reproductive division

of labor.
*Overlap of
generations.




Why Be Social?

Costs Benefits
More conspicuous to predators. Predator defense via dilution effect/mutual
defense.

Disease and parasite transmission
increases.

Receive assistance from others in dealing
with pathogens.

Increased compeitition for food.

Improved foraging.

Energy expended in determining and
holding social status.

Subordinates granted permission to stay in
group.

Greater male vulnerability to cuckoldry.

Some males may cuckold others.

Greater female vulnerability to
reproductive interference by others.

Opportunity to interfere with reproductive
efforts of others.




Why Be Social?

® Direct benefits ...




Darwin’s One Special
Difficulty

® | .. will confine myself to one special
difficulty, which at first appeared to me
insuperable, and actually fatal to my whole
theory. | allude to the neuters of sterile
females in insect communities: for these
neuters often differ widely in instinct and in
structure from both the male and fertile
females, and yet from being sterile they
cannot propagate their kind.



Darwin’s One Special
Difficulty

® | .. will confine myself to one special
difficulty, which at first appeared to me
insuperable, and actually fatal to my whole
theory. | allude to the neuters of sterile
females in insect communities: for these
neuters often differ widely in instinct and in
structure from both the male and fertile
females, and yet from being sterile they
cannot propagate their kind.



Altruism

Mutualism| Selfish







The Study of Social
Behavior

® Founding fathers of animal behavior (e.g.
Tinbergen, Lorenz, von Frisch)

® Control and development of behavior.

® Animal ecologists (e.g. Lack, Skutch)

® Regulation of population density.

® Population geneticists (e.g. Fisher, Haldane,
Williams)

® Operation of natural selection and the evolution
of genetic systemes.



Group Selection

® A tribe including many
members who ... sacrifice
themselves for the common
good would be victorious
over most other tribes.




Territoriality

® |ack (1954)

® Population dynamics in
birds.

® Territoriality regulates
population density.




Group Selection

® [962 - Wynne-Edwards

® Populations/groups have
characteristics of their own which are
lacking in individuals - these can only
have evolved through group selection.

® |nterests of group often conflict with
those of the individual. When this is
so, group selection overrides individual
level selection.
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® Groups are localized and persistent through time,
reducing intergroup gene flow.
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Group Selection
® [962 - Wynne-Edwards

® Populations/groups have characteristics of
their own which are lacking in individuals -

these can only have evolved through group
selection.

Interests of group often conflict with those of
the individual. When this is so, group

selection overrides individual level selection.

. ® Group selection operates through success
- and failure of entire groups.

® Groups are localized and persistent through
time, reducing intergroup gene flow.



Group Selection

® How does a social trait appear and
evolve in a selfish group!?




Group Selection

® He who was ready to
sacrifice his life .... would
often leave no offspring to
inherit his noble nature.




Group Selection

® What would happen if a few selfish
individuals migrated into a cooperative
social group!?




Group Selection

Natural Selection Requires

Trait to be heritable.

Variation of trait in
population.

Differential survival.
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Group Selection

Natural Selection Requires

Individuals more than
groups have.

Trait to be heritable.

Correlation between traits
and reproductive success.

Variation of trait in
population.

Gene variation in a trait.

Differential survival.

Greater variation in
reproductive success.
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already.
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Group Selection

® Rate of natural selection depends on:
(individual level selection)

® Strength of selection pressure
® Generation time
® Shorter generation time.
® More individuals.
® Greater number of incidents of selection.

® Amount of variation existing in the population
already.

® Migration.



Group Selection

® Social behaviors that Wynne-Edwards
mentions can be explained through
individual level selection.

O Female
© Male
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What About Altruism
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Wright

® Developed r (the
measure of genetic
relatedness)
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® Built a group selection
model of altruism.

® Never linked relatedness
and altruism.
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Fisher

® Nauseous flavors as
defense
mechanisms.




J.B.S. Haldane

® Would | lay down my
life to save one
brother?

® No! But | would to
save two brothers or
eight cousins.




|.B.S. Haldane

’
| ® Never formalized his
thinking.

® Made no attempt to
understand how
natural selection
might act to
maximize rules about
dispensing altruism
among Kkin.



Hamilton

THE AMERICAN NATURALIST

THE EVOLUTION OF ALTRUISTIC BEHAVIOR

The Genetical Evolution of Social Behaviour, II

W. D. HaMILTON
The Galton Laboratory, University College, London, W.C.2




Kin Selection

® Direct Fithess

® Your own offspring.

® |ndirect Fitnhess

® Your genes in the additional offspring of a
related individual that were made possible by
your actions.



Kin Selection

® |ndividuals help their kin.

® Because kin share a proportion of their genes the actor gains an indirect
fitness benefit.

rB-C>0




Kin Selection

.
|

Emlen & Wrege 1988

white-fronted bee-eater
Merops bullockoides
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Kin Selection

- -o- Less wealthy
—#— More wealthy
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Kin Selection

® |ndividuals in eusocial societies are no
more related than those in simpler
societies.

® |mportance of indirect fitness benefits has
often been overestimated.

® |mportance of direct fitness benefits has
often been underestimated.



Multi-Level Selection
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Multi-Level Selection




So What Is Going On!?

There is nothing wrong with inclusive fitness

Kevin R. Foster', Tom Wenseleers?, Francis L.W. Ratnieks® and David C. Queller*

The evolution of eusociality

Martin A. Nowak!, Corina E. Tarnita' & Edward O. Wilson?

Eusociality, in which some individuals reduce their own lifetime reproductive potential to raise the offspring of others,
underlies the most advanced forms of social organization and the ecologically dominant role of social insects and huma
For the past four decades kin selection theory, based on the concept of inclusive fitness, has been the major theoretical
attempt to explain the evolution of eusociality. Here we show the limitations of this approach. We argue that standard
natural selection theory in the context of precise models of population structure represents a simpler and superior approad
allows the evaluation of multiple competing hypotheses, and provides an exact framework for interpreting empirical
observations.

Inclusive fitness theory and eusociality

ARISING FROM M. A. Nowak, C. E. Tarnita & E. O. Wilson Nature 466, 1057-1062 (2010)
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Take Home Messages

® Social groups are costly and beneficial.

® Social groups formation due to both:

® Direct benefits.

® |ndirect benefits.

® Both group and individual levels of selection
may be important in the evolution of social
groups.



