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Topic 2

Studying the
Evolution of

Behavior

Comparative method:

Using patterns of the distribution
of behavioral characters among
species to gain information about
the evolution of behavior

Non-phylogenetic 
comparisons

Example: effects of social 
structure on the evolution
of testes size in primates

Hypothesis: Sperm competition
drives the evolution of sperm
production (testes size).

We observe species 
variation in
secondary sexual
characteristics

We also observe 
species differences in 
social structure:

Monogamous 
primates

Gibbons

Humans (?)
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Single-male
group primatesMountain gorilla

Multi-male
group primates

Chimpanzees

Plot of testes vs. body weight 

Evolutionary (phylogeny) assumption
for standard statistics:

Species:     A      B      C          D       E

More realistic situation...

       A      B      C          D       E
-Living populations
-Usually species
-Observable

Tips

Nodes
-Ancestral populations
-Usually extinct
-Not usually observable- 
characteristics must be
estimated (from the tips!)
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Phylogeny based comparisons

(Phylogenetically Correct)

Character matrix for building phylogeny

Testing for correlated evolution 
of continuous characters:
Independent contrasts

-Involves estimating values 
of traits at nodes, based on
measured values at tips (species)

Example:
Plot measured values of two behavioral
characteristics...

    Species: A      B      C          D       E

Running speed
           Stamina

1          2       5           12       15
23        21     23         4          3

Node (ancestral)
values:
Average of tips

Speed 1.5
Stamina 22

Dark box=
High performer

Clear box=
Low performer

Comparison
suggests a
spiny-sluggish
escape strategy
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Behavioral Ecology

Studying the adaptive value of 
behavioral traits in natural populations

Fitness (RS)
components:
survival and
fecundity

Good (complete) example of behavioral 
ecology research:

Tarpy et al. and R.E. Page et al., multiple 
mating and disease resistance in honey bees 

Honey bee
comb and 
queen retinue

20 “drone source”
colonies

‘Genetically-
similar’ colonies

Pool and mix semen
from 20 males

‘Genetically-diverse’ coloniesNumber of Workers
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t24 = 0.99, P = 0.166

Bartlett’s test of unequal
variances, P = 0.002
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Genetically-diverse Genetically-similar

Insemination group

Tarpy (In press). Proc. R. Soc. Lond. B.
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Genetically-diverse Genetically-similar
Insemination group
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t24 = 0.44, P = 0.332
Bartlett’s test of unequal
variances, P = 0.204

t23 = 0.26, P = 0.400

Bartlett’s test of unequal
variances, P = 0.054

Tarpy (In press). Proc. R. Soc. Lond. B.

Behavioral
ecology often
focuses on
behavioral 
variation and
alternatives

Sunfish:
male mating
strategies

Nest fighter

Darter

Lurker

Female
mimic


