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You can keep going, but I think you’ve got the
hang of it now.  The largest Fibonacci number
that people have found has hundreds of digits,
but we don’t need to go that far. We want to
use Fibonacci numbers to help observe living
things. There are Fibonacci numbers EVERY-
WHERE in nature! Let’s explore some exam-
ples. 

If you’re lucky enough to find a perfect daisy,
the number of petals it has may be in the
Fibonacci series. You might find 13 petals in a
small daisy, 21 in another daisy, or 34 in a per-
fect, large daisy. Remember: petals blow off
and fall off. We don’t always find a perfect
flower.  Try counting the petals of other types
of flowers. If you count enough of any one kind
of plant, you’ll often find Fibonacci numbers.

You can “count on nature” in fruits and veg-
etables, too. Cucumbers, tomatoes, and pears

work well.  For example, slice a fruit or veg-
etable in half through the thickest part and
count the sections inside. You will find the
seed cavities are present in the Fibonacci
numbers such as 3, 5, or 8. 

Where else can you find Fibonacci numbers in
nature? Look for them in clusters of pine nee-
dles, too. They will almost always occur in
clusters of 2, 3, or 5. 

Sometimes Fibonacci numbers are called the
pinecone numbers. Here’s why. The spirals on
a pinecone are a type of leaf called bracts.
They are hard and packed together, and they
protect the seeds of the pinecone in all kinds of
weather. If you observe pinecone bracts close-
ly, you can see that they circle the pinecone in
a spiral pattern. The spirals overlap, but you
should be able to clearly see two patterns of
spirals. In one pattern the spirals rise from the

0 + 1 = 1 8 + 13 = ___
1 + 1 = 2 ___ + ___ = ___
1 + 2 = 3 ___ + ___ = ___
2 + 3 = 5 ___ + ___ = ___
3 + 5 = 8 ___ + ___ = ___
5 + 8 = 13 ___ + ___ = ___

Nature has many interesting shapes and 
patterns; some simple, some complicated.
You will have to observe them carefully to
see that these shapes and patterns have
something in common. Can you discover a
pattern that repeats from flowers to shells,
from seeds to trees? Do you know what are
nature’s favorite numbers? Which of nature’s
shapes and patterns help plants survive?
Would you like to find out? In this activity,
we will do some “counting on nature”! 

In the 12th Century, an Italian named
Fibonacci discovered a sequence of numbers
that helps explain the mathematics we find

in nature. We call that sequence the
Fibonacci numbers. These numbers are one
way to look at nature and to discover
nature’s secrets. Let’s see how they work!
Once you know how the numbers work, you
can look for them all around you. 

The sequence begins like this: 1, 1, 2, 3, 5, 8...
Can you predict the next number in the
series? 

To get the next number in the sequence, add
the two numbers that come before it. Here’s
the plan: we’ll get you started, and you finish
the sequence!

Fibonacci Hunt: Go for the Gold!



50 LPBF/UNO

bottom to the top of the pinecone, rising at a
steep angle. This pattern of spirals is so steep
that it is almost vertical. In the other pattern

the spirals are nearly horizontal. These over-
lapping spirals rise gradually and circle
around and around the pinecone.

How
do the Fibonacci numbers help
plants survive? To find out, it’s

time to conduct some observations. Ideally,
you’ll want to do this activity outdoors, but it
can be done indoors if enough plants are avail-
able. 

Select a plant or tree and look carefully at the
growth spirals on it. Can you observe how the
buds, twigs, or leaves grow at different angles?
Within each spiral no twig or leaf is directly
over another twig or leaf.  Because plants need

light and moisture to survive, no twig or leaf
should block out all the light from the twig or
leaf directly under it. (How can you test this
indoors?) When the twigs and leaves in each
spiral grow at different angles, these angles
let the sunshine in! When it rains, water
should hit all the twigs and leaves of a plant.
If they grow at different angles, all of them can
receive almost equal amounts of water. (How
can you test this indoors?) That’s how nature’s
math helps plants and trees survive and 
prosper. 

Are you ready to count some pinecone spirals? 
Let’s do it!  Here’s How:

Obtain 2-3 pinecones for comparison.

Take your time counting the overlapping rows because it is easy
to become confused. As you rotate the pinecone in your hand,
touch each bract. This will make it easier to follow the spirals
around the cone.

Mark each ROW of bracts with a colored marker.

Count the gradual ROWS of bracts: __________

Count the steep ROWS of bracts: __________

Express the two numbers as a proportion: _____/_____

You should have observed a set of Fibonacci numbers, such as
3/5, 5/8, or 8/13. When we express the numbers as a proportion, we
are showing how one part of the pinecone relates to another. It
is all part of nature’s way of helping pine trees survive. For
examples like this one, count the rows in pineapples, 
artichokes, or sunflowers.

1.

2.

3.

4.

5.
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GOING FOR THE GOLD!
Are you aware that gold is all around you? No,
not the precious metal; we’re talking about
another kind of gold. It’s a golden pattern, a
design that is repeated inside and out. You can
see it in nature, art, and architecture. The
ancient Greeks called this pattern the golden
proportion because it represents both beauty
and balance. Once you learn to find it, you’ll
see this golden pattern in many parts of our
world. 

The golden pattern is based on mathematical
proportions, or the way one part of an object is
related to another part of that object, such as
length and width. In a rectangle with golden
proportion, the length is longer than the width
in the same way as another “golden” rectan-
gle. Get out your calculator and let’s explore
that idea!  

The mathematical 
formula for the 
golden proportion is 
(1+ 5 )/2. When you
insert that equation into your calculator, you
get the golden answer: 1.618034. Round that
answer off to 1.6.  

Did you know that the golden proportion is
related to the Fibonacci numbers? Keep that
calculator handy! If you divide each Fibonacci
number by the next higher number in the
series, eventually you will get an answer close
to 0.618034. Which two Fibonacci numbers
divided result in that number? 

Now turn the calculations around. If you
divide each Fibonacci number by the next
lower number in the series, eventually you
will get an answer close to 1.618034.  Which
two Fibonacci numbers divided result in that
number? 

Now you’re ready to apply the golden propor-
tion. If the small side of an object is 1 part, the
large side of that object should be approxi-
mately 1.6 parts. Or you can apply it the oppo-

site way: if the large side of an object
is 1 part, the small side
should be about 1.6
parts. Get it? before
looking for examples in

nature, try drawing some shapes in the golden
proportion. In addition to rectangles, you can
draw triangles, ovals, and even spirals. 
Get some graph paper and try it! 

(1+/5)/2
Now you’re ready to practice nature’s math. Start with a leaf. 

It would be best to work with a partner.

Hold the leaf tightly or glue it down on a piece of graph paper.

Draw a rectangle around the leaf at its widest part.

Measure the length and width of the rectangle with a ruler, or count the 
squares of the graph paper.

Express your answer as a ratio between the shorter side and the longer 
side of the rectangle.

More often than not, the numbers of your golden ratio will be two Fibonacci
numbers, such as 2/3 or 3/5!

That was challenging but fun! Try it with other leaves or natural objects, such
as flowers, feathers, shells, bones, or those pinecones you used to count spirals.
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Want
to know more about nature’s
math? Dust off your observa-

tion skills and look around you. Go on a hunt
for five-sided and six-sided shapes in nature.
Five-sided shapes are known as pentagons or
pentagrams, and they are abundant in the
natural world. You just have to look around
you!

What shapes and patterns
can be found in sand dol-
lars and starfish? That’s
right, a pentagon! Can
you find flowers with a
five-sided pattern?

Here’s more. Select a fruit or vegetable such as
an apple, pear, or zucchini. Slice it in half
through the thickest part and look at one of
the cut sides. What pattern do you see?

What is a six-sided shape called? That’s right,
a hexagon. Hexagonal shapes in nature may
not be as easy to find as five-sided ones, but
we’ll point you in the right direction. A
six-sided shape allows nature to fit the most
material into the smallest space. Many of

nature’s hexagons are either
very large or very small. For

instance, snowflakes and
ice crystals form hexago-

nal shapes grouped in a 3D
pattern. Experiment with

growing ice crystals and see if
you can identify the pattern. The mineral
quartz forms a hexagonal crystal, too. Which
other minerals cool into hexagonal patterns? 

Where else can you see hexagons in nature’s
creations? Just check out your local grocery
store or farmer’s market. In the produce aisle,
look at the outside of a pineapple. (Remember
to count the spirals of the leaves on top!!) How
about a corncob? What’s the pattern? Now find
the aisle where honey is located. Look for a jar
that has a section of the honeycomb inside.

Look closely and observe the pattern of the
honeycomb. 

Hexagons, all packed closely together! Other
than in fruits and vegetables, you can see
nature’s six-sided wonders at the local zoo,
nature center, or on a field trip. How many can
you find? Hint: look at the shells of turtles and
tortoises; look at mud cracks in dry soil.
Nature’s beautiful shapes and patterns are
everywhere!

Another type of pattern abundant in nature is
the golden spiral. Some will be easy for you to
find in your explorations; others you might see
only in pictures. Seashells, fern fronds, and
spider webs are ones that you can easily
observe. Have you ever seen the claws of some
animals, the tusks of an elephant, the horns of
a ram? How about the patterns of hurricanes
and galaxies? Ocean waves heading for the
surf? These are all examples of nature’s spi-
rals! Can you think of others?

Go on the Fibonacci Treasure
Hunt. Find as many
objects as you can,
but don’t collect
anything more
than absolutely
n e c e s s a r y .
Measure the
w o n d r o u s
shapes and
patterns you
find in natu-
ral objects.
How many
exhibit the
golden pro-
portion? See?
Now you’ve found
out for yourself
that gold is really all around you!

Handouts are adapted from: Kenda, M. and Williams, P.S. (1995).
Math wizardry for kids. Broadway, New York, NY: Scholastic, Inc.



NAME _______________________________________________________  DATE ____________________

Fibonacci Treasure Hunt
As you explore the area around you, try to find as many of these natural objects
as you can. Disturb the site as little as possible. Whenever you can, do your 
measurements for Golden Proportions without taking anything. We’ve left some
blank spaces for you to add any other “treasures” you find. It’s okay to repeat the
same type of object, such as a flower, as long as it is different from the first one.
Good luck!

53LPBF/UNO

Did you find any unnatural treasures, such as aluminum, paper or plastic? Do
human-made objects exhibit the golden proportion? Why or why not?

SHAPE/DESCRIPTION GOLDEN PROPORTIONITEM

Seed pod

Leaf

Pinecone

Flower

Berries

Animal shell

Animal bone 

Feather

Small insect

Spider web


