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Neuroethology
Neuroethology

· The neural basis of natural behavior

· Mechanistic understanding of animal behavior

· History

· Ethology 1973 Nobel prize winners

· Press release, “During the first decades of this [20th] century  research concerning animal behaviour was on its way to be stuck in a blind alley. The vitalists believed in the instincts as mystical, wise and inexplicable forces inherent in the organism, governing the behaviour of the individual. On the other hand reflexologists interpreted behaviour in an one-side mechanical way, and behaviourists were preoccupied with learning as an explanation of all behavioural variations. The way out of this dilemma was indicated by investigators who focused on the survival value of various behaviour patterns in their studies of species differences.”

· Konrad Lorenz

· Innate / instinctive behavior

· Learned behavior (part of instinctive behavior)

· example imprinting

· Niko Tinbergen 

· Fixed action pattern

· Sign stimulus, Releaser
· Karl von Frisch

· uncovered the language of bee dances

· showed that bees could see color and sense odor

· bees could be conditioned

· Proximate and Ultimate Reasons

· Four ways that behavior can be understood
· What is the proximate mechanism?

· How does it develop?

· How does the behavior affect the success of the organism?

· How does the behavior compare to those of related species?

· Animals often have specializations that allow them to exploit an ecological niche

· Studying these specializations provides information about how nervous systems process information.

· Krogh’s principle: 

· Ant Navigation

· Quantify the behavior: What does the ant do?

· Formulate a question: What sensory information does the ant use?

· Formulate a hypothesis.

· Features of ommatidia allow it to sense difference in light polarization.

· Can sense the location of the sun

· Need for an internal clock to account for movement of sun, take landmarks into account 

· Test whether neurons can actually sense differences in polarization

· Comparative approach

· Ants are good models for navigation, but bad for electrical recording

· Record in Crickets

· Bees need to get minimize sensitivity to polarization

· Feasibility – biomimetic robotic approach

Bats:
· Problems a bat has to solve

· Auditory Scene analysis

· Finding prey

· Avoiding obstacles

· Avoiding confusion from other bat calls

· Three types of echo-locating bats

· Frequency Modulated (FM)

· Constant Frequency- Frequency Modulated (CF-FM)

· Click

· Also non-echo locating bats

· gleening bats

· fruit bats

· Features of echo

· Delay 

· Frequency

· Harmonics

· Magnitude
· Location

· Features of the environment decoded from echo

· Distance

· Echo-delay

· FM-sweep most useful

· Size

· Magnitude of Echo

· Referenced by delay

· Glints

· Location

· Bats direct their calls

· Use binaural cues

· Moveable pinnae

· Velocity

· Doppler shift

· CF component

· Accoustic fovea

· Specializations in cochlea lead to higher sensitivity

· cochlea

· disproportionate representation in cortex

· more sharply tuned

· Flutter – (wing beats)

· frequency and amplitude modulation

· Doppler compensation 

· Actively keeps echo in acoustic fovea

· Listening for an echo

· FM bats deafen during call

· CF-FM bats listen for 2nd harmonic

· combination sensitive neurons in cortex

· respond best to the combination of the 1st harmonic and a delayed 2nd harmonic

Electrolocation

· Passive electrosensing
· sensing electric fields generated by other animals

· Ampulary receptors

· Active electrolocation (weakly electric fish
· Contain Tuberous receptors

· Generation of an electric field and sensing its perturbation

· Electric Organ – modified muscle cell.

· produces Electric Organ Discharge (EOD)

· Two types of weakly electric fish

· pulse-type

· wave-type

· Active electrosensing evolved independently in African and South American fish

· Jamming avoidance

· Wave-type fish change the frequency of the EOD to avoid the frequency of nearby fish

