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http://www.audubonportland.org/livingwithwildlife/brochures/VauxsSwifts

Evening Field Trip
Sept. 19th (Wednesday)

sunset 7:13
depart Reed 6:30 (w/pizza)

Chapman School 
27th Ave NW and Pettygrove

Vaux’s swift

Van drivers?



Coincidence detection

EDCBA

1 2 3 4 5

To higher brain center

Delay Line Theory:   Spatial and Temporal Summation



EDCBA

1   2 3 4 5

To higher processing center
(optic tectum)

Delay Line Theory:   Spatial and Temporal Summation

E
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What did you learn last Thursday?

Plasticity : requires protein synthesis
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O’Conne1l & Hofmann (2011) Frontiers in Neuroscience

social behavior network 
mesolimbic reward system 
shared by both networks 

Homoplasy
or
Deep Homology?

What are some 
Neurotransmitters?
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Modulation

(hunger)
(satiety)



Exocrine (allocrine) - released

Don’t write here



By OpenStax College - Anatomy & Physiology, Connexions Web site. 
http://cnx.org/content/col11496/1.6/, Jun 19, 2013., CC BY 3.0, https://commons.wikimedia.org/w/index.php?curid=30148134

serotonin

estradiol

Aromatase

HPG - axis





Control  GX        GX +T        control     GX      GX + T

Adult  GX                                 GX

E          E            E                E            E          E

Normal  normal  NO            normal    F          normal
F-typ                        typical

T         T            T                 T            T            T
No      no          MALE          normal   normal Normal

Actually different animals
For E and T adult injections
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3

4 6

7 9
8

1

5

10

10

Testosterone        Estrogen

organizational

activational



listen listen
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listen sing

sing

sing sing

learning song
singing

Sensory 
Perception 

of the 
World
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Perception 
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World
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Species 1

Plasticity

HVC

RA

LMAN

Spring       Winter

neuron number
neuron activity (IEG)



Male coloration

Testes

No female (W)
Chromosome

HVC nuclues

Female 
coloration

Ovaries

Female (W)
Chromosome

NO HVC 
nuclues

ZZ ZW



Ti
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c) OPEN	FIELD	TESTlow	maternal	care

high	maternal	care

Measure	of	stress	/	lack	of	exploration

Rapid	Cortisol	 increase
is	the	same

More	Rapid	
decrease	 in	cortisol

Rapid	Cortisol	 increase

Restraint	
Stress

Hippocampus
#
Hypothalamus(PVN)
> CRF
Pituitary (anterior)
> ACTH via blood
Adrenal Cortex
> Cortisol via blood



demethylation
Cort receptor

Serotonin ̂

Trans Factor ̂

increased
cort recptor
expression

lower
sustained 
stress 
response

organizational

activational

Timescales 

development 

plasticity 

modulation
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(hunger)
(satiety)

Don’t write here



Goal Directed Behavior
• Wallace Craig model (1900)
• Appetitive behaviors “drive” an 

individual towards a goal, e.g. 
foraging (hunger = drive).

• Consumatory behaviors satisfy a 
drive. e.g. feeding

• Aversion occurs once a drive is 
satisfied.

• without stimulus behavior is reset.
Don’t write here

Modulation
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(hunger)
(satiety)
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“feature detectors” to process stimuli

Food 
Detector

Predator 
Detector

lesion the inhibition
and frogs lunge (feed) 
at predator stimuli
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Optimal Foraging
• How to do you divide your time between more and 

less profitable prey?
• To make it simple, assume there is a one type of 

profitable and one type of unprofitable prey.
• Should you be a generalist and eat both, or a 

specialist and eat only the more profitable prey?
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• How much is each prey worth?      (E) (benefit)

• What are the costs of obtaining it ?(T) (cost = time)

• What do you want to maximize?    (E/T) 
– benefits as a function of costs 

• So then we need to calculate the benefits and the 
costs to any food encounter.

Optimal Foraging: lets build a model
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Optimal Foraging: calculating E/T 
• Prey 1 is more profitable, & Prey 2 less profitable

– (E1> E2)
• They are encountered at different rates (λ1, λ2)
• It takes different handling time               (H1, H2).
• Predators search for prey for a certain amount of 

time                                                         (S)
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For generalist:  E = S(λ1E1 + λ2E2) 
T = S + (S(λ1H1 + λ2H2))

For specialist:  E = Sλ1E1  
T = S + Sλ1H1

(E1H2 / E2 ) - H1 > 1/λ1

be a specialist when encounter rate for profitable prey is high
but notice λ2 has dropped out of the equation. It doesn’t matter
what the ratio of the two items is, only the abundance of the
profitable prey. 
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Star-nose mole Eastern mole



Star Nosed Mole

Catania & Remple Science 2005



Double take





Star-nose mole
is a generalist



OTHER TRICKS WITH A STAR
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‘‘It has often been said that if the ground is beaten or otherwise 
made to tremble, worms believe that they are pursued by a 
mole and leave their burrows.’’ . . . 

‘‘Nevertheless, worms do not invariably leave their
burrows when the ground is made to tremble, as I know from
having beaten it with a spade, but perhaps it was beaten too
violently’’.

Darwin C (1881) The Formation of Vegetable Mould Through The Action Of Worms With 
Observations On Their Habits. (Reprint, 2002). McLean

Worm Grunting 
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(Catania, 2008, PLoS ONE)


