Pinecones Are NOT Fruit, but They Are Prehistoric!
If you are a fan of the movie, Jurassic Park, you’ll learn to be a fan of conifers and their cones. Conifers have been
around for about 300 million years. They were on Earth long before plants with flowers. Washington has some
prehistoric, fossilized Douglas fir and spruce trees preserved at the Ginkgo Petrified Forest State Park near the city
of Vantage. Paleontologists have even discovered preserved pinecones and needles in some dinosaur herbivores’
guts! So, what is a pinecone, if it’s not a fruit? As you know, fruit comes from a flower. No flower no fruit! Hum?!
Find more about conifers and dinosaurs here. https://ucmp.berkeley.edu/taxa/verts/dinosauria/index.php
Find out about Ginkgo Petrified Forest State Park here. https://parks.state.wa.us/1113/Ginkgo-Petrified-Forest

Your Quest: Learn about conifers (evergreen trees), and their cones.

Identify five different cones through
pictures and riddles. Ooh and aah over the fascinating natural history of three common trees. Then search for all
three of these trees and their cones as you walk through the neighborhood, a park, or the woods. Finally, you will
make a pinecone bird feeder, and perform an experiment regarding a curious cone phenomenon.

Materials:
•
•
•
•

Glossary of conifer and cone terms with photographs
Photographs of five different species of conifer cones
Riddles and a worksheet for each of the five cones
Material for the bird feeder and experiment (detailed later)

Directions:
1.
2.
3.
4.
5.
6.

Review the glossary.
Look carefully at the photograph of each cone.
Read each riddle carefully.
Do your best to match the riddle to the cone picture.
Then flip to the “Background” pages to see if you’re right.
Then go conifer and cone exploring to find the three most common ones.

Glossary:

Scale

Cone: part of a conifer plant specialized for reproduction; called a
s
cone for its shape ; scientifically a strobilus (strobili for one)
Cone scales: small, woody, overlapping parts of a cone,
sometimes called petals or wings—protectors of the seeds
Conifer: plants that produce seeds inside of cones; our big native
trees are conifers
Evergreen: a tree or bush that keeps its leaves/needles
throughout the year; many are conifers
Gymnosperm: means naked seed; large group of seed making
plants, including conifers, where seeds are “naked” because they
are not protected inside the structures of a flower or fruit, like
seeds inside an apple; cones open up to expose their seeds
http://pnwplants.wsu.edu/
Native plants: plants that have been here for thousands of years
Pollen: tiny grains made by the male parts of a plant; they often look like yellow dust that covers
cars and streets, and can cause some allergies
Pollen cones: male cones that contain pollen; wither after they release pollen
Pollination: transfer of male pollen grains to the female plant parts of a plant of
the same kind; in conifers, this almost always occurs by wind
Seed Cones: female, woody cones that contain seeds; they stay on conifers for 1
or 2 years (large pinecone image)

Seeds
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Match these pictures to the riddles on the next page.
Write the picture’s number in the circle to the right of each riddle.

Winged Seeds→
Winged Seeds→

Winged Seeds→

Winged Seeds

Your 5 tree options are...
•
•
•
•
•

Western Redcedar
Douglas Fir
Sitka Spruce
Western Hemlock
Western White Pine
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Cone & Tree Riddle
Cone riddles are first; tree riddle follows. (Pictures have nothing to do with the riddle)
My ¼ - ½ inch cones are somewhat woody.
Looking at me from the end, some say I look like a rose.
Some of my cones have a tiny part of the branch attached.
My cones sit in cluster on the upper side of branches.
My leaves are scaley like on a lizard, snake, or fish.
My tree’s branches go down, then “swoop” up.
My tree’s name has two words, but sometimes people spell it with three.
Who am I?
My 2 to 4-inch cones look different from other cones.
My scales are papery but stiff.
Some say I have mice hiding under my scales.
My leaves are ¾ to 1 ¼ inch long and look like bottle brushes on my twigs.
My scientific name means “false hemlock.”
My common name honors a famous botanist (plant scientist).
I’m probably the most common native tree you’ll see.
I have a 2-word name.
Who am I?
My 5 - 15-inch cones are banana shaped.
My cones are usually longer than wide.
My scales are tough and rigid.
My cones can be sappy.
My leaves are 3-5-inch-long needles and come in clusters of 5.
My tree name is three words long.
Who and I?
I have woody ½ to 1-inch woody cones.
When closed, my cones are egg-shaped.
My cones hang like a pendant from branch tips.
The needles on my branches are different lengths from ¼ inch to ¾ inch.
My needles are flat, but grooved, and have two broad white stripes underneath.
My tree’s tip-top branch “droops.”
I am the State Tree of Washington.
I have a two-word name.
Who am I?
My cones are 2-4 inches long and hang like a pendant.
The papery, thin scales of my cones have ragged tips and crack easily.
Some people say my bark is scaly. Others say it looks like corn flakes.
If you squeeze my stiff, 1-inch leaves, you’ll yell, “ouch!”
I’m named after a city in Alaska.
I have a two-word name.
Who am I?
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Answer
Number

Background:
You might think conifers are pretty boring, because they are all over Washington State, but they are
actually quite fascinating. Just the fact that they were nibbled on by dinosaurs is pretty neat. We have
so many huge, beautiful “native” conifers, our nickname has become the “evergreen state.” Although
conifers have been around for 300 million years, our native trees, ancestors of the dinosaur-age ones,
have only been around here since the last ice age. YES, ice age! The cordilleran ice sheet, which was
about 3,000 feet thick, melted away from King County about 10,000 years ago. Imagine Seattle buried
beneath five Space Needles of ice! Nothing could grow under that! For a wonderfully thorough
summary of the ice sheet’s exhistance and disappearance see: https://historylink.org/File/20236
So, let’s learn a little about all 5 trees and see if you matched them correctly. They will be listed by
common name followed by its scientific name.
Douglas fir (Pseudotsuga menziesii) is a very large tree often growing over 200 feet tall−about a 14
Burke Museum
story building high! It is one of the fastest growing species in the US. Its soft needle-like leaves are ¾ to
1 ¼ inches long, are twisted at the base, and look like a bottle brush on the stem. The cones are odd. They are 2
to 4 inches long, with stiff papery scales, but also have “pitchforks,” or mice tails sticking out from the scales.
Cool Facts: The common name honors scientist David Douglas who in the 1820s explored the Pacific NW. The
scientific species name menziesii honors doctor Archibald Menzies who discovered the tree on Vancouver Island
in 1791. Go to “meet Douglas fir” and read the Native American legend of The Mouse, Douglas fir and Great
Forest Fire, and more (scroll down). https://www.wnps.org/starflower#110-second-grade
Western Hemlock (Tsuga heterophylla) is another very large tree growing up to 175 feet tall. It is the state tree
of Washington. Its soft needle-like leaves are different sizes, ¼ to ¾ inch long. They also have a distinctive groove
down the center on the top, and two white stripes on the bottom. These stripes are rows of tiny holes called
“stomata,” which take in carbon dioxide from the air, and release oxygen and water. The cones of this hemlock
are ½ to ¾ inch long and woody but are egg-shaped when closed. They can be found in great numbers under the
tree. Cool Facts: Hemlocks produce so many small, winged seeds that 1 pound of them may contain 300,000
seeds. Western hemlocks are also called the “king of pulp” because they make lots of paper products.
Western Redcedar or Western Red Cedar (thuja plicata) is yet another very large tree growing up to 200 feet tall.
Its scale-like leaves overlap in pairs at right angles and form a flattened looking branch. The cones are tiny, ¼ to ½
inch, and grow on the top side of the scaly leaves in bunches. When closed, the cones look like roses. Cool Facts:
Native Americans considered this the “Tree of Life.” It provided much of what they needed: wood for housing,
tools, bowls, baskets, carved poles, clothing, fishing gear, huge canoes, and even diapers. The Husky Clipper in The
Boys in the Boat by Daniel James Brown, was primarily built of western redcedar.
Western White Pine (Pinus monticola) is a little smaller than the three above, but still can grow to 160 feet tall.
It’s needle-like leaves grow in clusters of five and are 2-5 inches long. Like western hemlock, it has rows of
stomata on the underside of the leaf. The woody cones of this tree are the biggest of the bunch, 5-15 inches long.
Sadly, a fungus disease that was accidentally introduced to the U.S. in the early 1900s, has been killing these trees.
Luckily, some trees have adapted and are surviving. Cool Facts: Pines in the Pacific NW are the most valuable
trees to wildlife. Many small mammals and lots of birds depend on them for food, shelter, and nesting.
Sitka Spruce (Picea sitchensis) is smallest of the five. It generally grows between 90 to 140 feet tall. You are
unlikely see any unless you live near wet swampy places. If you do, be careful around its long, stiff, and sharp
needle-like leaves. The 2 to 4-inch cones are very papery, and the tips of each scale is ragged. Cool Facts: Spruce
wood was used in airplanes and propellers during WWI and WWII. Nowadays it’s used in guitar soundboards and
pianos. Sitka spruce was also used in The Husky Clipper—the 1936 Olympics boat used by U.W. crew team, and
highlighted in the book, The Boys in the Boat by Daniel James Brown.
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Worksheet answers from top, down: #4 western redcedar, #2 Douglas fir,
#5 western white pine, #1 western hemlock, #3 Sitka spruce

Going on a Cone and Conifer Hunt
Quest:
Get outside and find Douglas fir, western hemlock and western redcedar trees and their cones. Use the pictures below to
help you on your quest. Then try to find all the things in the table. When you ‘re done you’ll be able to impress your friends
by pointing out the cones, naming the trees, and maybe explain that the strobilus’ job is to protect naked seeds.

Directions:
Review the plant identification cards from Washington Native Plant Society Starflower Resources, then complete the
checklist. https://www.wnps.org/starflower

Cone Hunt Checklist
Find a cone that…
Hangs upside down



That sits on top of the branch



That is twice as long as it is wide 
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Is smaller than your thumb



Still has seeds inside



Hasn’t opened up yet



Has no seeds left inside



Has sap on it



Has fallen to the ground



Has been partly eaten



Can become bird feeders



Pinecone Bird Feeder
Why make these?
Winter is a hard on birds. Days are rainy, windy, and cold, and nights are even colder. Berries on plants are gone,
and insects have died or gone dormant. So, it is difficult to find food, especially if it snows. Feeders, especially
ones using suet or other fats, give birds an extra boost of energy to help them survive.
Materials:
• One or a combination of rendered suet (tallow or lard), vegetable shortening or
peanut butter (chunky is best)−we will call all this fat
• Wild bird seed like black oil sunflower seeds, which more species of birds prefer
(adding corn meal, chopped peanuts, dried apples, blueberries, cranberries, raisins…optional)

•
•
•
•
•
•

2 bowls; 1 for fat, 1 for seed
Cookie sheet to limit the mess
Cones (Pinecones work well because they are woodier, and their scales are tough.)
Pipe cleaners or wire for hanging
Waxed paper to place goopy cones on until they harden up
Field guide or good website to help you learn the identity of your feathered friends that visit

Directions:
1. Tie or wrap the pipe cleaner securely around the tip of the cone—the thin end.
2. Pour the birdseed into a bowl, large enough for a pinecone.
3. Put fat into a bowl. If it is hard, soften it up a bit in the microwave. Start with 10 seconds and check if it’s
soft. If not, try another 10 seconds and repeat until it is soft enough and cool enough to smear on the cone.
4. Use a table knife, spoon, or your hands to smoosh the fat into and all over the cone. Hands are best.
5. Roll the cone in the seed to cover all the fat. If necessary, sprinkle or push seed inside the scales.
6. Place the cone on a piece of waxed paper and let it firm up. Put it in the refrigerator to speed this up.
7. Hang the feeder someplace where you can see it and the birds, but also a safe place for birds. If possible put
it close to a window and 10 feet or less away from protective cover, like a tree or bush. They will often take
a bite and go back to the protective place to eat and perch.
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Bird identification help https://feederwatch.org/learn/common-feeder-birds/
Feeding tips https://feederwatch.org/wp-content/uploads/2013/10/BirdNote01Winter-Bird-Feeding-_for-PDF_2012-10-22-RGB.pdf

Experimenting with Pinecones
Have you ever noticed that pinecones are either tightly closed or wide open? Why?
The pinecone on the right was collected under a non-native black pine (Pinus nigra) in
early October. All the pinecones that day looked like it.
The pinecone on the left was collected a week later
from under the same tree, with the same group of
cones as the week before, but now all the cones looked
like it. Why?
Then after 3 hours on the kitchen counter, the one on the left look like this. Why?
They were put on the back porch, undercover, and they
both changed again. Why?
Then they got wet in a windy, rainy storm. What do you think happened?
Let’s find out!
Materials:
• 2 cones of the same kind and about the same size
• 2 clear jars or cups (glass or plastic)
• Water
• Ruler
Directions Part 1: Just for fun, if the cones are open, tap them on a flat, hard surface.
Seeds should fall out. See how small seeds at the end are, compared to the “wing.”
1. Fill 1 jar with tap water.
2. Take an open cone and place it in the jar of water.
3. Take the other cone and place it in the empty jar about 1 foot away from the
other jar.
4. Leave them there overnight.
5. The next day, observe each cone. What happened?
Part 2:
6. Take both cones out of the jar. Set them next to each other.
7. Monitor how long it takes for the two to look the same again.
8. Once they are the same, measure the opening between scales, and record this.
9. Now take them outside but under cover for a day.
10. Check on the cones after a day. Measure the opening between scales. Keep monitoring for a week
11. Do see a pattern? What’s it like outside each day? What’s going on?
What did you discover?
Change the variables. Try hot water in a jar, or set one out in the rain and the other under cover, etc.
Why do you think conifer cones have adapted to act this way? Hint: remember the “naked seed.”
A good STEM question would be, how do cones actually accomplish this?
Scientists and engineers think they have figured this out. They are trying to imitate the process and adapt it to
solve a need in society. The book, From Pinecones to Cool Clothing by Toney Allman, might interest you.
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Fascinating Facts + Fun
The largest Douglas fir in the world is inside
Olympic National Park. It is 302 feet tall—
FOOTBALL FIELD TALL, about 41 feet in
circumference (around), and 13 feet in diameter.

TJ Watt Creative commons

Math
Fun:
If the arm-span of a person is about that person’s height,
how many people will it take to surround one of these giant
trees, if they spread out touching finger-tip to finger-tip? So,
let’s say the record-breaking western redcedar is 63 feet in
circumferance, and the 10-year old child is 54 inches tall. That means
the child’s arm span is about 54 inches as well. How can you find the
answer? Hint: you will need to convert feet into inches and then divide
that answer by the person’s height. Try this with all record breaking
circumferences with your height or a friends’.
(circumferance feet x 12 inches=? Then ?  height = number of kids)

Poetree Poetry
Cones
Occur in
Nature with
Insides
Full of

Conifer trees create me

7 syllables

My job, protect seeds

5 syllables

New trees my purpose in life

7 syllables

Energy to
Reproduce
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Look closely
at the cones.
Can you see
the spiral?
They show
the
Fibonacci
sequence of
numbers: 0,
1, 2, 3, 5, 8,
13, 21… or
1+2=3 and
2+3=5 and
5+8=13. This
sequence is
important
because in
math it
describes
how things
grow and
decay.

Books and More
Nonfiction
A Natural History of Conifers by Alijos Farjon
A Walk in the Boreal Forest by Rebecca L. Johnson
A Walk in the Forest by Maria Dek
Bristlecone Pines Are Ancient by Patricia Fletcher
Cone-Bearing Plants by Steve Parker
Coniferous Forest by Holly Cefrey
Coniferous Forest—Animal Habits for Kids by Baby iQ Builder Books
Coniferous Forest Biome by Colin Grady
Coniferous Forests: An Evergreen World by Jeanne Nagle
Coniferous Forests (endangered biomes) by Donna Latham
Deciduous Trees and Coniferous Trees by Alicia Klepeis
Forests by Jeanne Nagle
Evergreen Trees by John F. Prevost
Evergreens Are Green by Susan Canizares
From Cone to Pine Tree by Emma Carlson Berne
From Pinecone to Pine Tree by Ellen Weiss
From Pinecones to Cool Clothes by Toney Allman
Into the Forest by Christiane Dorion
Let’s Visit the Evergreen Forest by Buffy Silverman
Nature All Around: Trees by Pamela Hickman and Carolyn Gavin
Pinecones by Branca Tani
Redwoods, Hemlocks & Other Cone-Bearing Plants by Steve Parker
Secrets of Winter by Carron Brown
Super simple pinecone projects by Kelly Doudna
The Coniferous Forest Biome by Colin Grady
The Coniferous Forest by Holly Cefrey
The Coniferous Forest by Renato Massa and Monica Carabella
Trees by Pamela Hickman
Watch me make a birdfeeder by Jack Otten
Where Would I Be in an Evergreen Tree by Jennifer Blomgren
Wild Fibonacci: Nature’s Secret Code Revealed by Joy N. Hulme

All bird and cone graphics are by unknown authors
and licensed under CC BY-NC, CC BY-SA, CC BY-NC-ND,
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Fiction
Little Pine by E.A. Glaspie and Caroline
Musmanno
Penguin and Pinecone: A Friendship Story by
Salina Yoon
Polly Pinecone by Gail D’Arcy
Ruby and the Pinecone by Susan C. Nikiel
The Adventures of Acorn and Pinecone by John
Russell Rider
The Hedgehog & the Pinecone by Colin Fisher
The Little Pinecone by Ella Syfers Schenck
The Littlest Evergreen by Henry Cole
The Pinecone and the City by John Patric Chartier
The Pinecone Problem by Debbi Miller Gutierrez
The Pinecone Walk by Barbara Springfield and
Patti Brassard Jefferson
The Roly-Poly Pine Cone by Norbert Hils
The Tiny Pinecone by Judy Luca
Why Evergreens Keep Their Leaves by Annemarie
Riley Guertin

NGSS: Next Generation Science
Standards explored
LS1: Plants have both internal and external
structures that serve various functions in growth,
survival, behavior, and reproduction.
Reproduction is essential to the continued
existence of every kind of organism. Plants have
unique and diverse life cycles.
LS2: Matter cycles between the air and soil and
among plants. Organisms obtain gases and water
from the environment and release gas, and liquid
back into the environment.
LS4: Some kinds of plants that once lived on Earth
are no longer found anywhere. Fossils provide
evidence about the types of organisms that lived
long ago, and also about the nature of their
environment.
ETS1: A situation that people want to change or
create can be approached as a problem to be
solved through engineering.
PSI: Matter can be described and classified by its
observable properties. Different properties are
suited to different purposes.
PS2: Pushing or pulling on an object can change
the speed or direction of its motion and can start
or stop it. Patterns of an object’s motion in
various situations can be observed and measured.
When motion exhibits a regular pattern, future
motion can be predicted from it. Objects in
contact exert forces on each other.
ESS1: Local, regional, and global patterns of rock
formation reveal changes over time due to earth
forces. The presence and location of certain fossil
types indicate the order in which rock layers were
formed.

