
Hormones change everything

The sea goldie

Pseudanthias squamipinnis

Sometimes this is a good thing...

The sea goldie

Pseudanthias squamipinnis

But not always... Neural and hormonal mechanisms

1. How hormones alter development

2. How hormones induce behaviour

3. How nerves determine behaviour



What makes a good dad?

Plenty of huddling &
grooming

Intrauterine position

For gerbils, position matters...

It affects testosterone 
in utero & adulthood

For gerbils, position matters...



...with a lasting effect on behaviour What’s going on here?

Behaviour is chemically 
mediated by neurotransmitters 
and hormones 

Hormones: long distance 
messengers secreted by endocrine 
glands and released into bloodstream

• targets include cells, tissues, 
organs, whole systems

• can induce a cascade of long-term 
effects, especially during 
development

Hormones play different roles

Organizational effects: long-term, often permanent 
developmental effects (e.g., sex determination, 
secondary sexual characteristics)

• these can define critical periods in development

Activational effects: triggering, short-term, fast and 
often reversible (e.g. seasonal sexual behaviour)

green anole
Anolis carolinensis

Activational effects of T in quail

purple: T implant
red: T implant + 
aromatase inhibitor
green: control

Balthazart et al. 2003



Activational effects of T in quail

• short-term
• reversible
• complex pathways
• note the noise!

Balthazart et al. 2003

T doesn’t explain everything

Effects depend 
on context

A case study

Florida scrub jays stick around as helpers 
at the parental nest

The scrub habitat is marginal



Hypotheses to explain helping

• Not able to breed on their own (no functional 
testes or ovaries)?

• Not good enough at gathering food?

• Breeders exert stress?

• Prolactin?

No difference in essential reproductive hormones
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Body condition doesn’t explain it
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Prolactin correlates with feeding visits

purple: helpers
red: breeders



The trouble with hormones

Cause or effect?

The trouble with hormones

Cause or effect?

Byproduct of another factor?

Identifying hormonal causes

1. Look for a correlation between a hormone 
and a behaviour

• Feedback loops make it difficult to prove causation

2. Remove the hormone and look for a change

• E.g., by removing the organ that produces it, 
administering drugs that block production or reception, 
or by knocking out the receptor gene 

3. Reinstate hormone, does behaviour return?

Next week in Animal Behaviour

Lecture 7: Neural and hormonal 
mechanisms II

Lecture 8: Learning 

Lecture 9: Cultural transmission

LAB: Intro to project 1 on humans

Text chapters 4-5


