Eight arms allow for fine motor movement,
but what about quick escapes?

What two tricks allow octopi to become
nearly invisible to predators and prey?

How can a 600 pound octopus crawl
through a hole the size of a quartere
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Mobility 0

Walking - low sbeed

Defense °

Iridophore

Controls iridescent colors

Leucophore
Controls the amount of reflected //'ghf (brighmess)
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v Pulls skin flat

Mobility 0

Lifts skin vemcally

MUSCULAR HYDROSTAT

Octopi have no bones,

allowing them to squeeze
through narrow gaps fo
reach info other
spaces.



How do female sharks master the art of
reproduction?

How do sharks track down prey, even when
they can't see them?

How can a 1,000 pound shark keep up
with agile fish and squid?
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Efficiency @

MALE FEMALE

Il
offspring can be male or female ‘(

SEXUAL REPRODUCTION
(Sperm & Egg)

NO MALE FEMALE

I
offspring can only be female #(

PARTHENOGENESIS
(Virgin Birth of Clone)

Sensing @

Denticles on the surface of the shark’s skin create
finy vortices which reduce drag with the water
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Elephants have massive ears, but did you
know they can hear even further with
another body part2

What enables an Elephant’s nose to be truly
all-purpose?

In nature, selfishness has its merits, but how
do elephants benefit from selflessness?
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Soundwaves from the ground travel through bones into the skull

Mobility 0

Elephants dig watering holes
and share them with

Olive Baboons who in refurn
keep watch for predators




How much problem solving is a bird brain
capable of?

What feature makes bird bones
flight-ready?

How might a 3 pound crow eat a 200
pound deer?
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How can these small insects work so hard
even in the blistering heat?

Yellow jackets fly as far as 6 km from their
nests. How do they find their way back?

What makes many wasps want to take up
residence fogethere
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Most plants can only absorb water through
their roots, how can Redwoods absorb
water from the fog in the air?

How can a Redwood lift water over 300
feet into the air with no water pump?

How can a roof system only 5 feef deep
support a 350 foot tall free?
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Efficiency

Cones increase surface
area of leaves increasing
friction

Mobility

Xylem

Tiny capillary
tubes take
advantage of
water tension
to haul water
up the frunk

Defense

Redwood roots can spread as far as 100 ft from the frunk.
Neighbor trees can intertwine & fuse together to improve
support against the forces of nature




How does a Camel's blood help it survive
over a week without water in 120°F heat

Why do camels have a hump?

How can camels overcome the unique
challenges of desert life, beyond heat?

1INV D.




Efficiency

Countercurrent
Heat Exchange

Arteries
surround certain
Veins
to cool down
blood flowing
to the brain

A large surface area helps camels get rid of body heat

Defense °




Multiple layers of fur help to keep Polar
Bears warm both above and below water

White fur helps blend in with the landscape,
but what color is their skin and why?

When living life on layer of ice how can you
avoid slipping and sliding?
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Efficiency ‘

The top-coat of fur repels cold sea water

Ffficiency ’

Underneath the white fur, Polar Bear skin is black to
absorb the maximum amount of energy from the sun

Mobility
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Living comfortably and making honey

requires a stable temperature, how do bee
hives maintain this2

How can a bee tell other foragers where to
find pollen and other useful resources?

How can a colony of Bees work fogether to
regulate the temperature of their hive?
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Efficiency

The angle and durdtion of
waggle phase of the'dance
correspondsfo the direction
and distance from the hive

The amountfiof
"waggling” corresponds
to the profitability of the find




How can Thorny Devils drink where there is
no water?

The desert seasons can change the scenery
drasfically, how can camo keep up?

Are two heads really better than one?
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Termites live and breath underground, how
do replinish air with no machines?

Humans often carry pepper spray as self
defense, what do termites carry?

How can termites produce offspring
that are very different from one another for
specific tasks?
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Ffficiency

Chimney

Thin wall easily breaks Enemy is killed

, L
Toxm reacts
with saliva % .\
Cooperation °

Worker x

Stays inside the mound and feeds young

Soldier j*

Defends the colony and forages nearby

e e D
Reproductive

Begins new colonies or helps make eggs

Queen -

Can produce up fo 1000 eggs per day




B RAINFOREST
-
carnivorous lifestyle?

How can a Venus Fly Trap close without
any muscles or tendons?
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Efficiency

The trap gets the nutrients
% S €
it needs above ground

The soggy soil of the rainforests do not carry
enough nutrients to the Fly Trap

4 & & & & & &

Mobility

CLOSED

Inside Outside Outside
Cells Cells Cells
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How can one kind of plant grow in nearly
any environment?e

How can a plant direct water exactly where
it wants it

How can providing a public water source
benefit the community and the provider?
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Efficiency

Trichome
Small bumps with hydrophobic hairs
keep water from sficking and
pooling on the leaves

Cooperation °

Spiders catch
insects attracted
to the water

A\

\\\“ ‘ l // Birds leave

nutrient rich

Micro-organisms droppings

thrive in the water and
produce nutrients the plant




How do Mushrooms manage to produce

and release millions of spores at a time?

How does a Mushroom absorb special
nutrients that plants cannot?

How do Mushrooms avoid competition
for nutrients with their offspring when they
are unable fo move?
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Ffficiency

Efficiency

EXOENZYME

Digesfive solution
secrefed by mushrooms

Exoenzymes sock into the soil and breakdown complex
macromolecules so the mushroom can easily absorb the nutrients.

Mobility 0




Worms must remain wet at all times in order
fo breath. How do they survive a drought?

How can worms move around in cramped
spaces without arms or legs?

How do worms protect their tunnels from
invaders both big and small2
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Deep for more stable conditions

Mobility

The mucus used for lubrication solidifies behind

3

the worm as it burrows

The solid mucus strengthens the tunnel and serves
as an anti-bacterial barrier




Spiders use web to travel, hunt, build &
more. How can their silk be so versatile@

How do Spiders run fast and jump far
without big muscles weighing them down?

You've seen spiders capture prey with their
webs, but what else can they be used for2
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Silk Glands

Each gland produces a silk
formula with special attributes
(sticky, waterproof, etc...) that
can be mixed for different uses.

Ffficiency
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Spinneret

The Spinneret has 4-6 fingers
that the spider uses to weave,
cut, and manipulate the web fo
produce complex constructions.

|
Silk Tubes

The tip of each Spinneret Finger
has hundreds of tubes that
extrude the diluted silk into a thin
solid strand.

Spider blood, hemolymph, fills
their entire body. It is not
transported by veins.

Spiders use their blood as a

Muscles C L hydraulic medium and pump it
throughout their body and legs.

Defense °

predator predator




Where do ants get the material to build their
mounds?

Why do ants help other bugs eat plants?

Ants have the fastest bite in the world but
what do they use this unique falent for?
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Cooperation °

Defense °

DANGER




