
The Ears тPart 1
Structure, Anatomy, Function

xĲƣѢƚЮƣƨŰĲЮŸƨƖЮĲċƖƚЮƣŸЮĤĲƣƣĲƖЮƨŰĬĲƖƚƣċŰĬЮƣőŔƚЮƽŸŰĬƖŸƨƚЮĤŸĬǃЮƓċƖƣй



Part 2 of the 
Wondrous Roots 
Five Senses 
ÉĲƖŔĲƚвШ

The Ears!
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What Are Ears 
Actually For?

ÅThe ears are not just hearing organs

ÅThey are:
ÅMechanical receptors  (sound 
ƽċƻĲƚШӛШůŸƻĲůĲŰƣь
ÅFluid-dynamic organs  

(pressure, motion, acceleration)
ÅNeurological organs  (signal 

encoding, timing, balance)

1/23/2026 Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc. 3



ÑőĲШEċƖƚв
ÅTranslate air movement into electrical 

signals , continuously inform the brain 
about:
ÅSound
ÅPosition
ÅMotion
ÅOrientation in space

The ears are physics, fluid mechanics, 
neurology, and perception all in one.
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ÑőĲШ7ŔŊШÂŔĦƣƨƖĲШљEċƖШ~ċƓњ

The ear is divided into three major regions , 
each with a distinct jobуbut none work alone.

ÅOuter Ear т collects and funnels sound

ÅMiddle Ear т amplifies and transmits 
vibration

ÅInner Ear т converts vibration into nerve 
signals and governs balance
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The Outer Ear т 
Gathering the World

Components

ÅAuricle (Pinna) т the visible ear

ÅExternal Auditory Canal

Functions

ÅCaptures sound waves from the 
environment

ÅShapes and directs sound inward

ÅEnhances certain frequencies (especially 
speech-related)
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More 
specifically...
The folds of the pinna help the brain determine:

ÅDirection of sound
ÅWhether sound is coming from above, below, 

front, or behind

The ear canal:
ÅActs as a resonance chamber
ÅSlightly amplifies sound
ÅProtects deeper structures

ũƖĲċĬǃеЮƣőĲЮĲċƖЮŔƚЮџƓƖĲ-ƓƖŸĦĲƚƚŔŰŊѠЮƚŸƨŰĬЮĤĲŉŸƖĲЮŔƣЮĲƻĲƖЮ
reaches the brain.
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The Tympanic Membrane т Where Air 
Becomes Motion

The Eardrum (Tympanic Membrane)

Å Thin, flexible membrane

ÅSeparates outer ear from middle ear

Function

ÅConverts sound waves in air into mechanical 
vibration

Key concept

Å This is a transduction point

ÅEnergy changes form:
Å ŔƖШƓƖĲƚƚƨƖĲШӛШƓőǃƚŔĦċũШůŸƻĲůĲŰƣ

Even tiny sound waves create measurable motion here.
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The Middle Ear т Amplification & 
Precision Engineering

This is one of the most elegant 
mechanical systems in the body.

Components

ÅOssicles  (three tiny bones):
ÅMalleus (hammer)
ÅIncus (anvil)
ÅStapes (stirrup)

ÅEustachian Tube
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Ossicles т Core Functions

Amplify sound  (about 20т30×)
ÅTransfers vibration from:
ÅxċƖŊĲШĲċƖĬƖƨůШӛШƣŔŰǃШŸƻċũШƽŔŰĬŸƽ

ÅMatches impedance (resistance to 
movement) between air and fluid

The ossicles act like a mechanical 
transformer  that makes air-borne sound 
strong enough to move fluid.

Without this amplification, most sound 
energy would be lost.
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Eustachian Tube

ÅEqualizes pressure between middle ear and 
atmosphere

ÅConnects ear to nasopharynx

ÅExplains:
ÅEar popping
ÅPressure discomfort
ÅEar issues with congestion or altitude
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The Oval Window т Entering the Inner World

ÅThe stapes  connects to the oval window

ÅThis is the gateway into the inner ear

cĲƖĲќƚШƣőĲШƚőŔŉƣа

Å~ĲĦőċŰŔĦċũШƻŔĤƖċƣŔŸŰШӛ

ÅFluid wave

Once sound enters the inner ear, everything 
changes
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In other wordsв

As sound vibrations leave the ossicles, the stapes 
presses against the oval window , a flexible 
membrane that forms the entrance to the fluid-filled 
inner ear. This movement no longer transmits sound 
through air, but instead pushes against inner ear fluid, 
creating pressure waves within the cochlea. At this 
point, sound shifts from mechanical vibration of bones 
to fluid motion inside a sealed system. These fluid 
waves travel through the cochlea, setting the stage for 
the precise stimulation of sensory hair cells that will 
ultimately convert this motion into electrical signals 
for the brain. Once sound enters the inner ear, hearing 
is no longer about amplification, but about precision, 
timing, and neural interpretation.
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Oval Window

Function:  Entry point for sound into the 
inner ear

ÅThe stapes  presses on the oval 
window

This converts:
ÅMechanical vibration (bones)
ÅӛШŔŰƣŸШpressure waves in inner 

ear fluid

It is the door in  for sound energy

Think: Pushes fluid into motion
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Round Window

Function:  Pressure release for inner ear 
fluid

ÅLocated at the base of the cochlea

ÅBulges outward as fluid moves inside

ÅAllows fluid to move freely  within the 
sealed inner ear

Without it:

ÅFluid would be trapped

ÅÉŸƨŰĬШƽċƻĲƚШĦŸƨũĬŰќƣШƣƖċƻĲũ

ÅcĲċƖŔŰŊШƽŸƨũĬŰќƣШƽŸƖť

Think: Pressure relief valve
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The Inner Ear т Where 
Sound Becomes Meaning

The inner ear is carved into 
the temporal bone and 
filled with fluid.

Two major systems

ÅCochlea  т hearing

ÅVestibular apparatus  т 
balance & motion
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The Cochlea т The Spiral of 
Sound

Structure

ÅSnail-shaped, fluid-filled

Contains three 
chambers:

ÅScala vestibuli

ÅScala media

ÅScala tympani
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Inside the 
cochlea

Å Basilar membrane

Å Organ of Corti

Å Hair cells  (inner and outer)

Function

Å Converts fluid motion into electrical nerve 
signals

Å Different frequencies stimulate different 
regions:
Å cŔŊőШƓŔƣĦőШӛШĤċƚĲ
Å xŸƽШƓŔƣĦőШӛШċƓĲǂ

Hearing is literally place-based inside the 
cochlea.
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Hair Cells т The True Sensory 
Receptors

Hair cells are the stars of the show.

How they work

ÅFluid motion bends microscopic 
stereocilia

ÅThis opens ion channels

ÅElectrical signals are generated

ÅSignals travel via the auditory nerve

Important clinical point

ÅHair cells do not regenerate

ÅDamage = permanent hearing loss

This explains:

ÅNoise-induced hearing loss

ÅOtotoxic drug effects

ÅAge-related hearing decline

1/23/2026 Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc. 24



The Vestibular System т 
Balance, Motion, Orientation

The inner ear also tells you :

Å Where you are in space

Å ìőĲƣőĲƖШǃŸƨќƖĲШůŸƻŔŰŊ

Å cŸƽШŉċƚƣШǃŸƨќƖĲШċĦĦĲũĲƖċƣŔŰŊ

Components

Å Semicircular canals  (3)

Å Detect rotational movement

Å Otolith organs

Å Utricle

Å Saccule

Å Detect linear movement and gravity

Å Tiny calcium crystals (otoconia) shift with movementуstimulating hair cells.

ÑőŔƚЮƚǃƚƣĲůЮƽŸƖťƚЮĦŸŰƚƣċŰƣũǃеЮĲƻĲŰЮƽőĲŰЮǃŸƨѢƖĲЮŰŸƣЮċƽċƖĲЮŸŉЮŔƣд

1/23/2026 Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc. 25



The Ears: Our Internal GPS
The ears serve as a primary navigation system for the 
body, orienting us both internally and externally. 
Through the vestibular system, the inner ear 
continuously tells the brain where the head and body 
are in spaceщwhether we are upright, moving, 
turning, or still. At the same time, the auditory system 
helps map the environment around us by identifying 
where sounds originate, how they move, and how 
close or distant they are. Together, these systems 
allow us to know not only where we are, but what is 
happening around us in real time. Long before 
conscious thought or visual processing occurs, the 
ears are quietly guiding balance, orientation, and our 
sense of safety within the world.
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Innervation т ÑőĲШEċƖќƚШ ĲƖƻŸƨƚШ
System Connections

The ears are richly innervated.

Major nerve players

ÅAuditory nerve  т hearing

ÅVestibular nerve  т balance

ÅFacial nerve (CN VII) т passes through the ear

ÅVagus nerve branches т external ear 
connections

ÅTrigeminal contributions
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This explains:

ÅEċƖШƓċŔŰШƣőċƣШŔƚŰќƣШљĲċƖШ
ĬŔƚĲċƚĲњ

ÅEar-jaw-neck connections

ÅVagal stimulation via the 
ear

ÅWhy ear issues can affect 
balance, digestion, heart 
rate, and mood
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Integration т How It All Works 
Together

Pull it all together:

ÅSound enters the outer ear

ÅVibrates the eardrum

ÅAmplified by ossicles

ÅConverted to fluid waves

ÅTransduced by hair cells

ÅInterpreted by the brain

ÅBalanced against vestibular input

All of this happens in milliseconds .

The ear is not passiveуit is constantly 
measuring, comparing, and adjusting.
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From Ear to Brain: Hearing 
Is Not Finished at the Ear

The ears ĬŸШŰŸƣШљőĲċƖњ

ÅThey deliver information, then...

ÅThe brain creates the experience of 
hearing

What reaches the brain is not sound у 
it is patterns of nerve signals .
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What the Brain Does With Ear 
Input

Once signals leave the inner ear, the brain must 
decide what matters.

The brain continuously:

ÅDecodes
(What is this sound? Speech? Music? 
Background noise?)

ÅFilters
(What should I ignore?)

ÅPrioritizes
(What needs attention now?)

ÅSuppresses
(What should fade into the background?)
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