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Perspective of a behavioral ecologist
Watching animals in their natural environment and trying to figure out why they behave the way they do



Individual
differences
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Common observation
Same size, sex, hunger level, matched in every way we can think of
What if those individual differences extend to different parts of the animals behavioral repertoire?
Particularly flamboyant during courtship, or voracious towards food, or very aggressive toward conspecifics (other guppies)


Behavioral syndromes:
correlations between behaviors in different
functional contexts (Sih et al 2004)
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Classic study


Behavioral syndromes:

correlations between behaviors in different

functional contexts (Sih et al 2004)
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Carryovers across contexts?
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Behavioral syndromes are attracting the attention of behavioral ecologists because they force us to think about behavior in a different way – we tend to atomzie the organism into little bits and pieces rather than considering that the way we need to understand one behavior might be to understand how the animal behaviors in other contexts
If there are carryovers, then that means that individuals might have trouble switching to the appropriate behavior when the situation changes


Behavioral syndromes are mysterious from an
evolutionary point of view, for two reasons

1. Why should individuals behave
consistently, either through time
or across functional contexts?
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So behavioral syndromes are actually a very active area of research right now because there is growing evidence that they occur, and they pose some interesting questions
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Behavioral syndromes are mysterious from an
evolutionary point of view, for two reasons

1. Why should individuals behave
consistently, either through time
or across functional contexts?

2. Why should individuals differ in
how they behave?

Natural selection erodes heritable variation that is related to fitness



Two points of this talk

1. Behavioral syndromes can be
adaptive

2.We can use whole genome
expression data to ask about the
causes of behavioral syndromes
(comorbidity)
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Tell you about two lines of research in my lab trying to understand the causes and consequences of behavioral syndromes. Going to show you data on the first point; the second point is less developed but want to show you how we are approaching the problem


The star of the show:
Threespined sticklebacks
Gasterosteus aculeatus

- Ethological tradition
- Variation among populations
- Genome sequenced
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Remember classic study


Measuring aggressiveness toward
conspecifics

.....................................

Orienting to and attacking a conspecific
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How do we go about measuring behaivor in stickles?


Measuring boldness towards predators

......................

Time spent eating under predation risk
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Boldness

“Boldness” and “aggressiveness” were genetically
correlated in one population but not another (Bell 2005 JEB)
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PREDATION PRESSURE
DIFFERS BETWEEN THE
POPULATIONS

(see also Dingemanse et al 2007)

® Navarro: r=0.52, n=29, P<0.01
® putah: r=0.13, n=42, NS
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Pattern – observation of field caught animals, lab reared and substantiated by genetic correlation based on breeding study


“Boldness” and “aggressiveness” were not
correlated with each other ‘before’

BEFORE
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We did an experiment to see whether the syndrome might actually be adaptive and favored in certain selective environments, e.g. under high predation
We’d noticed the pattern that they were more tightly correlated in high predation populations but we wanted to experimentally test the hypothesis that predation favors this syndromes


Predation generated the syndrome!
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Two ways this could have happened
1. Selection via disproportionate survivorship
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Two ways this could have happened
2. Behavioral plasticity
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Directional selection favored increased
“*aggressiveness”, decreased “boldness”

“Aggressiveness” p+SE P
————#Orients 0.432 + 0.212 0.04
Time eating -0.330 + 0.202 0.05
# Orients * Time eating 0.095 +£0.193 0.62
‘Boldness’ # Orients? 0.111+0.156  0.47
Time eating? 0.258 + 0.294 0.38
Constant -0.285 + 0.368 0.43

Bell & Sih 2007 Ecology Letters



Plasticity:
Sticklebacks became less aggressive
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Experimental evidence that the boldness-
aggressiveness behavioral syndrome is adaptive
when predation pressure is high

= “Boldness” and “aggressiveness” were

not packaged together as a syndrome
before exposure to real predation risk.

e The boldness-aggressiveness
behavioral syndrome appeared among
the survivors.

= Both selection and plasticity generated
the syndrome.



Two points of this talk

1. Behavioral syndromes can be
adaptive

2.We can use whole genome
expression data to ask about the
causes of behavioral syndromes
(comorbidity)
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We have less data on this point – more work in progress


Pleiotropy is the textbook cause of a
behavioral syndrome

-+
Gene/Hormone \_

Behavior C

Parental behavior



Our first experiments compared brain gene expression
following exposure to a (nonlethal) predator and
following an aggressive interaction with a conspecific

(relative to controls).

vs. control % -
vs control
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Differentially expressed genes in
response to a predator
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This is preliminary hot off the press but illustrates the general strategy
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