
The Science & Poetry of   

with Celia Berrell  
www.sciencerhymes.com.au 

1: Natureõs Wings 



1:  PHYSICS with PENGUINS 

Do you 
think 

we can 
fly? 

Emperor Penguins ( Aptenodytes forsteri) 
grow to over 1m tall and weigh over 20kg  

[ŜǘΩǎ 
ask 

Isaac! 



{ƛǊ LǎŀŀŎ bŜǿǘƻƴΩǎ 
Third Law of Motion 

for every ACTION 

there is an equal and opposite REACTION 

Born in England on 4th January 1643; died  31st March 1727 



{ƛǊ LǎŀŀŎ bŜǿǘƻƴΩǎ [ŀǿǎ hŦ aƻǘƛƻƴ  by Celia Berrell 

bŜǿǘƻƴΩǎ ¢ƘƛǊŘ [ŀǿ hŦ aƻǘƛƻƴΥ 

Now bend a stick.  Before it cracks 
ȅƻǳΩƭƭ ŦŜŜƭ ƛǘǎ ŦƻǊŎŜ ƻŦ ǇǳǎƘƛƴƎ ōŀŎƪΦ 
For every action there will be 
an equal one ς opposingly. 

Newton was a clever man. 
An avid scientific fan. 
He questioned many things he saw. 
Like ones we had no answers for. 
  

He thought them through right to their cores. 
Then gave us many handy laws. 
  
bŜǿǘƻƴΩǎ CƛǊǎǘ [ŀǿ hŦ aƻǘƛƻƴΥ 

Without a force of push or pull 
an object will remain quite still. 
With just one push at just one time 
that object moves in one straight line. 
  
bŜǿǘƻƴΩǎ {ŜŎƻƴŘ [ŀǿ hŦ aƻǘƛƻƴΥ 

A bigger Force accelerates 

an object that is heavy-weight. 

While objects of a smaller mass 

ŘƻƴΩǘ ƴŜŜŘ ƳǳŎƘ Force to move them fast. 

  
So Newton noticed they obey 

that Force will equal m times a. 

Without his formulas in place 
ǿŜΩŘ ǎƻƻƴ ƎŜǘ ƭƻǎǘ ƛƴ ƻǳǘŜǊ ǎǇŀŎŜΦ 
{ƻ LǎŀŀŎΩǎ [ŀǿǎ ƘŜƭǇ ǳǎ ǘǊŀǾŜǊǎŜ 
the reaches of our universe! 



bŜǿǘƻƴΩǎ ¢ƘƛǊŘ [ŀǿ hŦ aƻǘƛƻƴΥ 
For every ACTION there is 
an equal and opposite REACTION. 

× Press down on a table.   
× The table pushes back. 
LŦ ƛǘ ŘƛŘƴΩǘΣ ǘƘŜ ŘƻƎΩǎ Ǉŀǿǎ ǿƻǳƭŘ 
sink into the table. 

Flap your wings and see if you take off! 



bŜǿǘƻƴΩǎ ¢ƘƛǊŘ [ŀǿ hŦ aƻǘƛƻƴΥ 
For every ACTION there is 
an equal and opposite REACTION. 

× Lean against a tree stump.   
× The tree stump pushes back. 
LŦ ƛǘ ŘƛŘƴΩǘΣ ǘƘŜ ƎƻǊƛƭƭŀ ǿƻǳƭŘ ǘƻǇǇƭŜ 
off his rock! 



bŜǿǘƻƴΩǎ ¢ƘƛǊŘ [ŀǿ hŦ aƻǘƛƻƴΥ 
For every ACTION there is 
an equal and opposite REACTION. 

× Sit on a chair.   
× The chair pushes back. 
LŦ ƛǘ ŘƛŘƴΩǘΣ ǘƘŜ Ŏŀǘǎ ǿƻǳƭŘ ŦǊŜŀƪ ƻǳǘΗ 



LŦ ƛǘ ƴƻ ƭƻƴƎŜǊ ƳƻǾŜǎ Χ  
the forces are balanced. 

Solids, Liquids and Gases all obey 
bŜǿǘƻƴΩǎ Third Law Of Motion. 
also known as the 
Law of OPPOSITE & EQUAL forces 
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× Swim in water using your arms.   
× Feel the water pushing back. 
LŦ ƛǘ ŘƛŘƴΩǘΣ ȅƻǳΩŘ ŎŜǊǘŀƛƴƭȅ ǎƛƴƪ! 

Have you tried flapping in water? 



L¢Ω{ bh¢ W¦{¢ {h[L5 {¦wC!/9{ ¢I!¢ t¦{I .!/Y Χ 

× FLUIDS & GASES push back too 

AIR is a gas WATER is a fluid  
 



Has that penguin taken off yet? 



Look at those penguins go! 



Aqua-dynamics  by Celia Berrell 

Dynamic birds in black and white 
with flapping wings zoom by. 
5ŀǊǘƛƴƎΣ ŘƛǾƛƴƎΣ ŎƘŀǎƛƴƎ ǇǊŜȅ Χ 
can penguins really fly? 
  
Their thin small wings are more like fins. 
Their bodies, large and plump 
have webby toes and stubby legs. 
Poor penguins barely jump! 
  
Their sturdy bones can help them dive. 
Their plumpness keeps them warm. 
Eight hundred times as dense as air 
the seas are where they roam. 
  
tŜƴƎǳƛƴǎ ŎŀƴΩǘ Ŧƭȅ ƛƴ ǘƘŜ ǎƪȅ 
but fly in oceans blue. 
5ŀǊǘƛƴƎΣ ŘƛǾƛƴƎΣ ŎƘŀǎƛƴƎ ǇǊŜȅ Χ 
so do the fish fly too? 
 



2:  BIRDS & FEATHERY FLIGHT 

Why 
wings? 

[ŜǘΩǎ ŀǎƪ ǘƘŜ 
birds! 



To fly 
a bird needs more than just WINGS. 

It needs to be  
× strong 

× lightweight  
× and streamlined! 

A lightweight beak 
instead of a heavy jaw  

A streamline body 
to reduce drag 
forces when flying 

Lightweight feathers creating a large 
surface wing area   

A large breastbone 
(sternum) for strong 
muscles to attach to 

A skeleton with hollow 
bones to keep it 
strong yet light 



×Light hollow bones 

×Lightweight beak 

×Large sternum 

×Large wing area 



FEATHERS FOR A LARGE WING AREA  



Most birds have: 

10 Primary feathers on each wing 
(plus secondary, tertiary & tail feathers) 

×Light 

×Strong 

×Flexible 

×Tough 

×Have zip-like features 

×Have a large surface area 

FLIGHT FEATHERS 
(aka contour feathers) 

FLIGHT FEATHERS are: 



10 PRIMARY FEATHERS ON EACH WING  



Fantastic Feathers  by Celia Berrell 

Compared to fur or human hair 
feathers are a smart affair. 
As down, their fluffy unzipped form 
of under-feathers, keeps birds warm. 
  
But barbs and barbules, shaft and quill 
hide clues to how birds fly with skill. 
Their contour feathers, zipped and long  
make wafting wings so light yet strong. 
  
From dowdy mums to vivid males 
with crazy crests and splendid tails; 
for camouflage or bright display 
feathers have lots of roles to play. 
 

CƛǊǎǘ ǇǳōƭƛǎƘŜŘ ƛƴ /{LwhΩǎ ǎŎƛŜƴŎŜ ƳŀƎŀȊƛƴŜ 5ƻǳōƭŜ IŜƭƛȄ Ін 



Birds flap their wings to: 
× take-off 
× hover 
× change direction 

BIRD WING GALLERY 1  



Birds hold their wings outstretched to: 
× glide 
× soar 
× swoop 

BIRD WING GALLERY 2  



3:  INSECTS FLEW FIRST 

Before 
the 
bats 
birds 

and 
pterosaurs 



Insects like the 
dragonfly took 

to the sky 



High Performance  by Celia Berrell 

If I could fly for just a day 
by dragonfly would be the way. 
  

An insect bi-plane in the sky 
that hums and swoops and whizzes by. 
LǘΩǎ ƭƛƪŜ ŀ Ƙƻǘ-rod motor car 
ǘƘŀǘ ǎǇŜŜŘǎ ŀǘ ŜƛƎƘǘȅ ƪΩǎ ŀƴ ƘƻǳǊΦ 
wŜǾŜǊǎŜΣ ƎƻƻŘ ōǊŀƪŜǎΣ ƛǘΩǎ Ǝƻǘ ǘƘŜ ƭƻǘ 
and even hovers on the spot. 
  

I met one resting on a twig 
beside a swamp and strangler fig. 
Its body glossy.  Brightest red 
with segments ribbed from tail to head. 
Four see-through wings that spangled light 
and headlamp eyes that bulged so bright. 
  

A showroom speciality 
ǿƛǘƘ ƻƴƭȅ ŦƻǳǊ ƳƻƴǘƘΩǎ ǿŀǊǊŀƴǘȅ. 

CƛǊǎǘ ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜ ¢ǊƻǇƛŎŀƭ ²ǊƛǘŜǊǎ !ƴǘƘƻƭƻƎȅ ά/ŀǘŜƎƻǊȅ CƛǾŜέ нлмм 



Taking to the skies meant that flying insects could 
REALLY GO PLACES! 

Find a mate 

Flying made it easier for insects to: 



Find food 



Taking to the skies meant that flying insects could 
REALLY GO PLACES! Discover new habitats 


