
HIDDEN CONNECTIONS IN
A CHANGING WORLD

The Oak

Anna Barr & Ayco Tack



INTRODUCTION

An oak is a living thing. But look closely, and you’ll see that it is also home 
to a whole community of smaller living things. 

Use this booklet to go on a journey of this amazing world within a world! 
Discover what makes an oak an oak. Investigate some of the animals that 
live on and in this kind of tree. Uncover some of the ways they are 
connected to one another. Observe how an oak and its inhabitants 
change with the seasons. Learn about how Earth’s changing climate is 
impacting this community. Finally, discover some ways you can make a 
difference in tackling this big challenge.

So what are you 
waiting for? Let’s 
start exploring!
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NATURE EXPLORERS
MEET THE ECOLOGISTS!
Chances are you’ve heard about biology (the study of life), but have you heard 
about ecology? Ecology is a branch of biology. It focuses on how plants, 
animals, and other organisms interact with one another and with the 
environment. You see . . . everything in the world is connected! 

Meet two ecologists who have studied the wonderful world of oaks. Find out 
more about them and why they think oak communities are so interesting.

Ayco Tack
Ayco works at Stockholm University. He 
grew up in the Netherlands. He works on 
oaks, coffee, and herbs. He likes combining 
different techniques to study interactions 
among plants, microbes, and insects.

Why did you decide to become an 
ecologist? How old were you?
Not sure actually. I just always liked looking 
at animals and plants, and liked going out 
hiking in nature. I lived in the countryside, 
so I played a lot outdoors as a kid! N

iklas
Björling

What do you like most about being                                                                                    
an ecologist? 
I like to go out in the field to look for plants, see what insects and fungi can be 
found on them, and wonder and observe what they are doing! I also like 
analyzing data on my computer, which is when I find answers to my questions!

What do you find most interesting about oaks?
Oaks are such large and spectacular trees! And they have an incredibly large 
number of insects feeding on them. And then there are insects that feed on 
the insects that feed on oak! And sometimes even insects that feed on the 
insects that feed on the insects that feed on oak. I am really interested in how 
all these species can coexist in a food web—just on a single oak!

What other things do you like learning about?
I like mushrooms and other types of fungi a lot, too! They can be found in 
plant roots, where the fungi may help the plant take nutrients from the soil. 
Other fungi cause diseases. They may not sound as attractive as butterflies, 
but fungi often have intriguing life cycles and are very important to study!
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Why did you decide to become an ecologist? How old were you?
I don’t think I ever decided that—it just happened to me. The main culprits 
were no doubt my grandparents, who were both working as agricultural 
advisors. Whatever they did, they kept one foot in nature, and filled my 
youth with stories about goats, dogs, caterpillars, and fish.

What do you like most about being an ecologist? 
Well, I have never lost my love for adventurous exploration. I love going to 
new places and seeing entirely new things. That has brought me to places 
from the tropics to the Arctic.

What do you find most interesting about oaks?
The world within the world aspect: that you have this majestic tree that 
forms a whole island for the species feeding in and on it. Thinking about 
how plants, animals, and fungi live on different islands then interact with 
each other, that is really my thing.

What other things do you like learning about?
I love learning, but even more I love telling others about what I have learnt 
and how I did it. What is most fun is to write about things—and to ponder 
the best way of describing and explaining them.

Kari Heliövaara

Tomas Roslin
Tomas is an ecologist at 
the Swedish University 
of Agricultural Sciences 
(SLU). He grew up in 
Helsinki, Finland. He 
has worked on all sorts 
of animals from dung 
beetles to musk oxen. 
For most of his time, 
he focuses on insects.
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What is your name? 

_____________________________________________________________

How old are you?

_____________________________________________________________

Where do you go to school?  

_____________________________________________________________

Draw a picture of yourself as an explorer:

BECOME AN EXPLORER
You don’t need to be a scientist to discover the world around you. There are 
many amazing things just waiting for exploration if you take the time to look. 
Now that we’re setting off on an adventure to investigate oaks and oak life, 
you, too, are becoming an explorer. Describe yourself as one!  
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Describe your favorite tree. What does it look like? Do you know what 
species it is? If so, what is it?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

Have you ever seen an oak before? If so, what is something interesting you 
noticed about it?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

If you were an ecologist, what plant or animal would you most like to 
study? What questions would you want to ask about it?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________
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KNOW YOUR OAK
WHERE TO LOOK
There are thousands of types (species) of 
trees in the world. Certain trees naturally 
grow in, or are native to, particular places. 
Other trees humans have planted and 
introduced from other areas. 

The following map of Europe shows where 
most pedunculate oaks (Quercus robur) 
grow in the world. Where they are located

Can you find your home on the map? If you can find where you live, mark 
it on the map with a dot. Does the dot overlap with where pedunculate 
oaks grow? 

➞ If you live where pedunculate oaks grow, then you should hopefully 
be able to find one near you. See the next page on how to recognize 
one in the field.

➞ If not, chances are there is at least one other species of oak nearby. 
There are more than 500 species of oak found in all sorts of 
environments (habitats) around the world! 

Native area
X Isolated area
▲ Introduced area

Giovanni Caudullo
/ W

ikim
edia Com

m
ons

Wonder what the strange name 
“Quercus robur” is? It is the 
pedunculate oak’s scientific name. 
Biologists give all species they 
identify one of these unique names. 
This helps biologists know they are 
all talking about the same thing—no 
matter what part of the world they 
are from. Look for more scientific 
names throughout this booklet! 
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WHAT TO LOOK FOR
How do you know you’re looking at a pedunculate oak when you see it? 
Look for these parts when trying to identify one (see next page for details):

Oak shape

Leaf buds

Leaves Flowers

Bark Acorns

Female flowers

Male flowers

Photos from Wikimedia Commons 
Leaf buds and bark: Sten Porse
Leaves: 4nuc
Acorns: Llez

Male flowers: Simon Eugster
Female flowers: Dimìtar Nàydenov
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Oak shape
This can vary depending on location and age. For example, an 
older tree that has grown in an open field usually has a broad,                                                   
spread-out tree canopy.

Bark
It is brown with a gray tone. The bark starts smooth but 
becomes rough with deep cracks as the tree gets older.

Leaf buds
These form often together in clusters at the tops of young 
branches. They are dark brown with a rounded tip.  

Leaves 
They have pairs of four to five large                                              
projecting, rounded edges (lobes).                                               
They are rounded like two ears near                                                 
the base, which has a short stem.

Flowers
These grow during early spring.                                                     
There are two kinds: 

1) Male flowers grow in spikes (catkins), which dangle to 
spread their pollen in the wind.

2) Female flowers are harder to find, but look closely and 
you might see them. They are cupped (like bowls) to catch 
pollen. When pollinated, they develop into acorns, which 
are the oak’s fruit.

Acorns
In this oak species, these are oval and grow on long stalks 
(peduncules). The fruit start small and green in the summer 
but become larger and brown as they ripen by autumn. 

Lobe
There is a similar oak, the 
sessile oak (Quercus 
petraea), which is found in 
southern Sweden and 
much of the rest of 
Europe. Its leaves have 
longer stalks, but its 
acorns have shorter stalks. 
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Date:

Place (closest address or other details to remember where the oak is 
growing): 

Just like people, no oak is the same 
as any other. Some are young, 
others old. Some are slim, others 
sturdy. These factors and other 
differences can affect the variety 
of creatures that live on it. 

Choose an oak to investigate.                                                                                          
First stand at enough of a distance so that you can see the whole tree. Sketch its 
overall shape. You don’t need to be that detailed. Now stand closer. Draw and 
label any of its special features, such as a big hole. 

SEE A TREE
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THE FOUR SEASONS

Over the course of a year, oaks goes through different changes. These 
changes occur with the seasons (autumn, winter, spring, and summer), 
which have to do with the way our planet travels around the Sun. This 
journey causes different amounts of daylight and patterns in weather, such 
as temperature and rainfall.

Oaks notice when daytime becomes longer or shorter and the weather 
changes. They open their leaf buds when daytime becomes longer and 
temperatures rise, signaling the arrival of spring. They drop their leaves 
when daytime becomes shorter and temperatures drop. Animals and other 
organisms that depend on the trees have adapted to them. The study of 
how plants and animals are adapted to the seasons is called phenology.

Choose an oak to observe during a year. Try to return to the tree at least 
once each season. On the following pages, sketch what it looks like and 
note any changes you see from the last time you visited. The “Know Your 
Oak” section (page 9) should give you some clues about which oak parts to 
look at. 

AUTUMN WINTER

SPRING SUMMER
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AUTUMN

Draw an oak and describe how it looks:

An oak’s leaves change color during the 
autumn. That’s because the tree starts getting 
ready for winter. It stops producing 
chlorophyll, a green substance that plants 
need to capture energy from sunlight.

Date:
What different colors do you see on the oak leaves? 

Have any oak leaves fallen to the ground? � Yes � No

Are there more leaves on the tree or the ground? � The tree � The ground
12



WINTER
By winter, most of an oak’s leaves have fallen. 
What remains on branches are buds that have 
grown over the spring and summer. The buds 
hide and protect the start of new shoots until 
it is spring.  

Draw an oak and describe how it looks:

Date:
What differences do you notice from autumn? 

Are there any leaves still on the tree? � Yes � No

Are there more leaves on the tree or the ground? � The tree � The ground
13



SPRING
When spring arrives, leaf and flower buds 
burst after having rested over the winter. 
Leaves open and flowers bloom. The female 
flowers that have been pollinated start 
growing into acorns. 

Date:
What differences do you notice from winter? 

Have any new leaves appeared on the tree yet? � Yes � No

Are there any flowers? � Yes � No

Draw an oak and describe how it looks:
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SUMMER
It’s during the summer when the tree grows 
and develops its new shoots. After summer 
comes autumn. The cycle of seasons starts 
over again.

Draw an oak and describe how it looks:

Date:
What differences do you notice from spring?

Have any new acorns appeared on the tree? � Yes � No

How do you predict your tree will change in autumn?

15



HOW OLD IS THE OAK?

What to Do
1. Find an oak that has a trunk so wide you can’t                                                    

reach your arms around it. 

2. Start measuring from the ground up to a                                                                
height of 1.5 meters on the trunk.

a. If there is a big bump on the trunk at this height, find a place to 
measure just above or below it.

b. Ask someone to hold the end of your measurer at the right height.

3. Take the other end of the measurer, and wrap it all the                                                   
way around the trunk until it reaches where you                                            
started. Try to keep it as straight around as possible.

4. Write down the circumference in centimeters in Square                                                      
1 of the gold results table on page 18. 

5. Look for the measurement in the Age Table,                                                              
page 17. Chances are your trunk circumference will end up                             
between two circumferences on the table. Mark an arrow next to                         
where your measurement falls. 

a. In Square 2 of the gold results table on page 18, fill in the smaller 
number that is directly above your arrow. In Square 3, fill in the larger 
number that is directly below your arrow.

b. Subtract the smaller number in Square 2 from your circumference. 
Then subtract your circumference from the larger number in Square 3.

c. Compare these two differences: Which one is smallest? 

6. Reflect on the approximate age of your oak, page 18.

Supplies Needed
• Pencil or pen
• Soft tape measurer (at least 6 

meters long) OR a 6 meter 
string marked with length 
measurements

• Someone to help with 
measuring

Oaks are famous for growing very old.                 
The Kvill Oak (or Rumskulla Oak, as it’s               
also called) in Vimmerby is the                             
oldest oak in Sweden. It is about                                     
a thousand years old! One of the                                        
ways you can tell it has been alive                                     
for so long is how large the trunk is. The 
distance around (circumference) this ancient 
tree’s trunk is 14 meters!
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You can tell the age 
of an already cut 
oak by counting its 
annual growth 
rings. A tree forms a 
new ring every year.

Annual 
growth ring



* The circumference measurements and approximate ages come from 
www.wbrc.org.uk/atp/Estimating%20Age%20of%20Oaks%20-%20Woodland%20Trust.pdf and
wdvta.org.uk/pdf/Estimating-the-age-of-trees.pdf.

** The past calendar years were calculated by subtracting the approximate                                                    
age from the year 2019.

AGE TABLE 

Circumference 
(cm)

Approximate 
Age (Years) *

Approximate Year Began Growing **                        
and What Happened at the Same Time

185 75 1944: World War II is fought (1939–1945)

198 80 1939: The Wizard of Oz debuts in cinemas

250 102 1917: World War I is fought (1914–1918)

300 129 1890: Artist Vincent van Gogh dies (born 1853) 

350 162 1857: The first safety elevator is installed  

400 199 1820: Antarctica is officially discovered

450 241 1778: Botanist Carl von Linné dies (born 1707)

500 289 1730: Large sailing ships dominate the seas during 
the Age of Sail (1571–1862)

550 341 1678: Edmond Halley prints the first accurate chart 
of southern hemisphere stars

600 398 1621: The Swedish city of Gothenburg is founded
650 460 1559: Queen Elizabeth I rules England and Ireland 

(1558–1603)
700 528 1491: The Portuguese and Spanish cross the Atlantic 

Ocean during the Age of Discovery               
(1419–1507) 

Use this table to get a rough 
estimate of pedunculate oak 
age. Location and other 
conditions can cause 
differences in growth. These 
measurements are for trees 
growing in good conditions   
in open but sheltered sites. 
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REFLECTION

Is Difference 1 or 2 smaller? Which circumference then is closest to the one 
you measured?

______________________________________________________________

According to the the Age Table, about how many years old is your tree? 
Which year would it have started growing? 

______________________________________________________________

Discussion

How were its surroundings different when your tree first grew out of its 
acorn? What things do we have today that didn’t exist way back then? 
Which of your relatives were alive?

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

Results
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Trunk 
circumference
(cm)

Circumference 
above your 
drawn arrow

Circumference 
below your 
drawn arrow

Difference 1 = 
trunk 
circumference 
(number in 
Square 1) − 
number in 
Square 2

Difference 2 = 
number in 
Square 3 − 
trunk 
circumference 
(number in 
Square 1)Square 1 Square 2 Square 3



Pedunculate oak (Quercus robur)
Found in much of Europe, this long-lived tree is 
home to many different animals and other 
organisms. Nearly 1,500 of them have been 
recorded on oaks in Sweden, making it the 
country’s most popular tree among animals, plants, 
and fungi! 

Human (Homo sapiens)
At a population size of about 7.6 billion, we are the 
world’s most numerous large animals and are 
found in many different habitats. We can make big 
impacts on the world around us.

Eurasian red squirrel (Sciurus vulgaris)
This rodent is found in forests, parks, and gardens 
across much of Europe and parts of Asia. It eats a 
variety of food, including acorns and insects.

Oak powdery mildew (Erysiphe alphitoides)
This fungus specializes in eating oak leaves. The 
fungal infection is first visible as small white dots 
and then spreads out to cover most of the leaf’s 
surface.

THE COMMUNITY

�

�

�

�
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An oak is part of an entire community of organisms. 
A community is made up of different plants, animals, 
and other organisms that live in the same place. 

Those shown here are featured in the film “The Oak: 
Hidden Connections in a Changing World.” All are 
modeled after real-life organisms, with some shown 
truer to life than others. 

Search for all these organisms in the film. Make a check mark next to each as 
you see them. Keep a close watch: Some are trickier to spot than others. Can 
you check off all of them?  

Cast (In Order of Appearance) Observed?

They are listed in order of appearance with orange arrows 
showing a shift from an earlier life stage to a later one. (In the 
film, however, an earlier stage might be shown after a later one). 

Watch the English version 
of the film here: 
https://youtu.be/WnC1c
Qt_lM8. Or the Swedish 
version here: 
https://youtu.be/RIMdiz
UQaDU.

https://youtu.be/WnC1cQt_lM8
https://youtu.be/RIMdizUQaDU


Common oak pygmy moth (Stigmella roborella)
This is a type of moth. As a caterpillar, it lives inside 
an oak leaf. It eats the insides of the leaf and forms 
long, curving tunnels as it does so. It chews its way 
out when it is ready to transform into its adult 
form (pupate). 

Winter moth (Operophtera brumata)
The caterpillar of this species hatches in spring. 
When ready to pupate, it descends on a silk strand 
to the ground. It emerges as an adult in late 
autumn/early winter.

Great tit (Parus major)
This small bird often stays in the same area 
throughout the year. In spring and summer, it eats 
insects and other small critters. It gobbles up seeds 
and berries the rest of the year. 

Currant gall wasp (Neuroterus quercusbaccarum)
In the spring, this tiny wasp causes an oak to grow 
special spherical structures (galls) on the underside  
of leaves or in developing male flowers (catkins). 

Eurasian jay (Garrulus glandarius)
This bird is well known for its ability to collect 
acorns. A single bird can bury thousands of acorns 
in one season! It forgets some of these acorns, 
which can grow into new oaks.

Gall wasp parasitoid (Torymus auratus)
This is just one of many wasps that parasitize gall 
wasps (page 23). The female uses her long egg-
laying tube (ovipositor) to poke through a gall and 
lay her egg inside. 

Did you notice any missing organisms 
that were in the film but not named 
here? There are two. Hints: 1) A few 
black ones scurry around at the start 
of the film; 2) This bird is shown on 
the food web. With the help of the 
drawings on the next page, you can 
figure out which have disappeared.

�

�

�

�

�

�
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COMMUNITY CONNECTIONS

One of the ways members of a community are connected to one another is 
through a food web. A food web is made up of many chains of organisms 
that feed—and depend—on one another.  

The picture above features a very simple oak food web. It starts in the 
middle with an oak and a couple of the parts (acorns and leaves) that other 
organisms eat. The white lines swirling outward form food chains. The first 
animal in the food chain is connected to an organism that eats it. That 
organism is then connected to one that eats it, and so on.

In reality, the food webs that these chains form can get really complicated 
with lots of lines connecting different parts of the whole community!

I’m a northern 
goshawk (Accipiter 
gentilis). While I 
make only this quick 
appearance in the 
film, I am found 
throughout much of 
the northern 
hemisphere.

We ants may be thought of as 
pests by some, but we are 
helpful in many ways. We do 
things like break down wood, 
spread seeds, and become 
food for other animals.

21



To become an adult, a young animal needs to eat lots of food. Shown 
below are different animals in their young (left column) and adult (right 
column) forms. In the middle column is the type of food they need to eat 
to grow up. But the order they are placed in is all mixed up on the page! 

Your task is to draw lines connecting each young to the food it eats and 
the adult animal it becomes after it has eaten its fill. To get you started, 
the first line connecting the common oak pygmy moth larva to its food is 
made for you. Now all you need to do to is draw a line from the inside of 
the oak leaf to the moth the larva will become. Then complete the 
remaining four young-food-adult matches. For help, see “The Community” 
guide (pages 19 & 20) and the short film “The Oak.”

Food AdultYoung

Gall wasp parasitoid

Currant gall wasp 

Great tit

Common oak 
pygmy moth

Winter moth

Oak gall

Currant gall
wasp larva

Winter moth larva

Oak leaf

Inside of oak leafGreat tit chick

Gall wasp
parasitoid larva

Currant gall
wasp larva

Winter moth larva

Common oak 
pygmy moth larva

FOOD FOR GROWTH
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There are more amazing animals that spend at least part of their lives 
inside leaves or other plant tissues. They are known as leaf miners and 
gall builders. These insects live inside their food for most, if not all, of 
their larval stage. 

Leaf miners are mostly tiny moths, such as the common oak 
pygmy (page 20). Many weevils (types of beetles), sawflies, 
and flies also have mining larvae. As they feed inside the 
leaf, the larvae form traces like tunnels or blotches that can 
be seen from the outside. These traces are called mines.

Gall builders are often small wasps, such as the currant gall 
wasp (page 20). They cause plants to form special 
structures (galls). The galls provide food and shelter for the 
larvae growing inside them. 

LEAF LIFE

Hey! Don’t forget about me! I’m a parasitoid 
wasp. I feed on other animals, killing them in 
the process. Here I am using my long egg-
laying tube (ovipositor) to deposit an egg 
inside a gall. 

By the way, what you see on my body outside 
the gall isn’t another egg-laying tube but a 
protection for my sharp ovipositor when not 
in use. 

Well, this 
sucks.
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Oyster gall
(Neuroterus anthracinus)

Common spangle gall
(Neuroterus quercusbaccarum)

Striped pea gall
(Cynips longiventris)

Leaf blotch moth mines
(different Phyllonorycter species)

Oak blotch moth mine
(Tischeria ekebladella)

Small carl moth mine
(Tischeria dodonaea)

Tunnel moth mine
(Stigmella species)

Common sawfly mine
(Profenusa pygmaea)

Leaf blotch moth mine
(Acrocercops brongniardella)

The galls and mines that some insects make are distinct enough to 
identify which species made them! Take a look at some of the 
common ones found on oaks in Sweden and other parts of Europe. 
They can be seen on fresh leaves during the spring, late summer, and 
full-grown leaves in the autumn. They are ordered roughly from 
smallest to largest in each section.

Find an oak with leaves you can easily see from                                               
the ground. Spend about 1 minute separately                                                
looking for each of the galls and mines (about 10                                      
minutes total). If you spot one, mark the white box                                                                
on its photo. 

How many can you find? Are you able to find at                                              
least three to make a row, either across, downward,                                    
or diagonally? Share your discoveries on the next page. 

SCAVENGER HUNT

Know Swedish? Find out 
more about these and 
other relatively easy-to-
identify galls and leaf 
mines at Artguiden: 
www.plantmicrobeinsect.
com/artguiden. 

Ga
lls

M
in

es
Photos from

 Artguiden
w

ith particular credits for 
Cynipslongiventris:Hans Buhr

Acrocercopsbrongniardella: W
. N

. Ellis bladm
ineerders.nlCC BY-N

C-SA 2.5
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REFLECTION
Results
Did you find any mines or galls? How many? What are their names?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________
Did you find any of the same species on more than one oak leaf? Did you find a 
lot of any species? Which one(s)? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________
Do you remember finding more than one gall or mine on a leaf? Were they the 
same or different species?

__________________________________________________________________

__________________________________________________________________

Discussion
What do you think happens when more than one gall or mine forms on a leaf? 
How might sharing a leaf with neighbors affect the insects that are growing 
inside them?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________25



What to Do
1. Before heading out: Think about what types of animals you expect to find 

and where you might find them. Write down your predictions along with 
the reasons why (hypotheses) on page 32.

2. When outside, start by filling out the top section on page 28.
a. If you do not have a thermometer, look up the current temperature 

on a computer or smart phone when you get back inside.
b. If there is snow, measure how deep it is in an area next to your oak.

3. Search for creatures on and nearby your tree (within 2.5 meters). Use your 
magnifier to take a closer look. Add any you see to pages 28–31. 

a. Explore the different ground layers in an area about the size of this 
page. If you took a snow measurement, focus on the same spot.

i. Use a trowel to gently remove layers as you work your way 
down. Lay the material down evenly in the bottom of a small 
container to see them better.

ii. Pause to look for creatures with each scoop. You may happen 
to see some galls and mines (pages 23 & 24).

➞ See next page for the rest of the instructions. 

A WINTRY MYSTERY

• Winter clothing
• Clipboard
• Pencil or pen
• Trowel
• Tweezers                                             

• Magnifying glass/ 
hand lens    

• Small containers
• Ruler or other 

measurer
• Thermometer

When days get shorter and 
temperatures get colder, some animals 
seem to disappear. Where do they go? 
Some migrate, spending the winter in 
warmer areas with more food. Others 
seek shelter below ground, under the 
snow, or other places. Snow forms a 
sort of blanket, keeping cold air out 
and warmth from the ground in.

Bundle up and go on a search for these 
hidden creatures! What signs of life 
can you find around an oak? 

Handle animals gently and return things 
where you found them. Also be prepared 
that you might not find any animals. Some 
are better at hiding than others—and 
some oaks provide more hiding spots! 

Supplies Needed

26



b. Spend 10 minutes exploring the various parts of your oak. 
i. Look carefully on the trunk, on and between the crevices 

of the bark.
ii. Peek on and around the tree roots seen above ground.
iii. Investigate any low-hanging branches with leaves.

c. Finally, if there’s time left and it’s not too cold, explore the area 
within 2.5 meters of the tree for more critters! 

i. Besides checking leaves, gently turn over any small rocks 
and return them to their original position once you have 
searched under them.

4. Time to head inside to warm up and finish the activity!
a. Review your findings in the table to see if you can figure out 

what any of the animals you found are. Most, if not all, of what 
you have found are likely to be animals without backbones 
(invertebrates):

i. If it has no legs and is soft and squishy, it can be some 
kind of worm or slug.

ii. If it has legs and a body divided into hard outer parts 
(segments), it is some kind of arthropod. Here are the 
number of legs for some possible groups:

6 = insects
8 = spiders and other arachnids
14 = pill bugs and other isopods
Even more! = centipedes and millipedes 
(myriapods)

b. Fill out the rest of your Reflection sheets (pages 32 & 33). 

People often call animals 
that look like me worms, 
but I am actually a young 
insect (larva). It can be 
tricky telling the difference!
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Date: ________________ Temperature: ________ °C

Snow on the ground? � No � Yes, _______ cm 

Weather (circle two words to describe it):

Sunny Partially cloudy       Cloudy 

Clear      Raining     Sleeting     Snowing

DATA

Draw a picture of a found animal. 
Write how many legs it has.

Where did 
you find it?          

Describe what it 
was doing. Was it 
moving? 
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Page 2 

Draw a picture of a found animal. 
Write how many legs it has.

Where did 
you find it?          

Describe what it 
was doing. Was it 
moving? 
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Draw a picture of a found animal. 
Write how many legs it has.

Where did 
you find it?          

Describe what it 
was doing. Was it 
moving? 

30

Page 3 



Draw a picture of a found animal. 
Write how many legs it has.

Where did 
you find it?          

Describe what it 
was doing. Was it 
moving? 
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Results
Did you find any animals? � No � Yes 

➞ If you did not find any animals with the oak, you can skip to the next page. 
Remember: Some animals are better hiding than others—and some trees 
provide more hiding spots than others!

➞ If you found one or more animals with the oak:

Where did you find it/them? If more than one, where were most located?

__________________________________________________________________

__________________________________________________________________

What type(s) of animal? If more than one, which was most common?

__________________________________________________________________

__________________________________________________________________

REFLECTION

Hypotheses

What types of animal do you expect to find? Why?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

Where do you think you will find most signs of life? On or off the tree? If on the 
tree, which part of the tree? If on the ground, on or below the surface? Why?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________
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Discussion

If you found animals, were they the same ones you hypothesized or different? 
Why do you think this is so?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

What can a good hiding place look like for an animal? Why might                         
some trees provide better hiding spots than others? How can                                               
an oak’s shape and location make a difference?  

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

If you returned to the oak on a warmer day, would you expect to find more or 
fewer animals? Why?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________
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What to Do
1. Make 10 caterpillars from clay like this:

ON THE HUNT

Supplies Needed
• Green plasticine/modeling clay
• Thin wire (diameter < 0.5 mm)
• Wire cutter or sharp scissors
• Ruler
• Magnifying glass or hand lens

If you’re a plump caterpillar, there are many 
animals out there ready to gobble you up or 
carry you off to their babies. To see how often 
caterpillars were attacked and by what kinds of 
predators, Tomas Roslin, from page 4, and other 
scientists have made caterpillars out of clay 
and placed them on trees. They have then 
checked the clay caterpillars to see                           
which had bite marks or other                           
damage. You can                                                                              
do the same! The best time to do this 

activity is in late spring 
when leaves are fresh and 
many caterpillars are busy 
munching on them. 

This activity was inspired by 
instructions Bastien 
Castagneyrol has written for 
classrooms. 

A. Take a small piece of clay and roll it into a ball about 1 cm in 
diameter. With supervision, cut a 12 cm piece of wire.

B. Place the clay ball onto the middle of the wire. Gently press the 
clay ball between your fingers to attach it to the wire. 

C. Roll the clay over the wire until it is about 3 cm long. 
D. You’ve made a model caterpillar!

2. On a nearby oak, look for at least two low branches you can easily reach 
from the ground. Look for thin twigs (less than 1 cm thick) to attach the 
caterpillars. Try to space them out evenly.

Bastien Castagneyrol

➞ See next page for the rest of the instructions. 
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3. Place each caterpillar on a twig as follows:

E. Place your caterpillar on a twig, wrapping the wire on one end
F. Gently position it between your thumb and index finger. 
G. Wrap the other end of the wire around the twig. 
H. Check the position of your caterpillar and smooth out any marks you 

may have made on it.

4. Write the start date of when you set out your caterpillars on page 36. 

5. Check on your caterpillars once a week for two weeks, ideally on the same 
day every week. Keep the caterpillars attached when you check on them. 
Use a magnifier to look for any small, as well as big, marks.

a. Gently remove any caterpillars with marks on them. Take care not to 
add any marks to them. On page 36, fill in information on the first 
caterpillar on row one, the second on row two, and so on. Write 
down the date and how many weeks it was outside.

b. Let any undamaged caterpillars stay attached for another week. 

6. Take a closer look at your attacked caterpillar(s). Try to identify what type 
of animal attacked it/them by looking at page 37 for help. 

a. Write down what you think it is or write “unknown” if you don’t 
know. Fill out the rest of the info on each line.

7. Check on your caterpillars in the same way a second week (steps 5 & 6), 
but this time, remove both those with and without damage.

8. Report your findings and reflect on them (pages 38 & 39). 

Bastien Castagneyrol

There is a chance 
that none of your 
caterpillars will be 
attacked. Don’t be 
disappointed, 
though: That means 
that, for now, it is a 
safe place for my 
brothers, sisters, 
and me!    
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DATA

Date 
taken in?

Outside 
1 or 2 
weeks?

Attacked 
(yes/no)?

If attacked,    
by what?

Anything else      
you noticed with 
the caterpillar?

1

2

3

4

5

6

7

8

9

10

Start date: __________________
Ca

te
rp

ill
ar

 ID
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GUIDE TO ANIMAL ATTACK MARKS

Q–R: Lizard or 
other reptiles 
leave round, U-

shaped marks with 

small holes from 

teeth. They are 

uncommon marks.
From Low et al. 2014’s “Determining predator identity from attack marks left in model 

caterpillars: Guidelines for best practice.”

The following are some examples of typical attack 

marks predators leaves on clay caterpillars. To get a 

sense of how big these marks are, all caterpillars 

are on a 5 mm scale grid (except for panel M).

A–H: Ants or other 
arthropods make

small slits or 

scrape marks with 

their mouthparts.

I–M: Birds make

pointed, V-shaped 

marks with their 

beaks. These are 

common marks.

N–P: Rodents or 
other mammals 
leave front teeth 

marks and 

scrapings (rodents)

or rows with 

pointed teeth 

marks (shrews).
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REFLECTION

Results
Were any caterpillars attacked? � No � Yes

➞ If none of your caterpillars was attacked, you can skip to the next page. Some 
trees are safer for prey than others!

➞ If at least one was attacked: 

How many of the 10 caterpillars were damaged? Does that mean that most 
were or were not attacked?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

If more than one was attacked, were most hit the first or second week?

__________________________________________________________________

If one or more caterpillars were attacked, what type(s) of predator attacked 
it/them? How many were attacked by each predator? Was one more common? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________
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Discussion

Imagine you are a caterpillar. How long are you likely to survive before being 
eaten? How could you improve your chances of survival?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

Imagine you are a predator. How could you improve your chances of finding and 
eating more caterpillars? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________
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LEAF IT TO ME

What to Do
1. Find an oak and choose two leaves at random from an easy-to-reach 

location. Gently remove them from the tree.

2. On separate pages for each leaf (pages 41 & 42), trace outlines of both 
the top and bottom sides and label which is which. You should have 
pairs of leaves that look like mirror reflections of each other on each 
page. Label the different leaf parts.  

3. Count the number of paired lobes on each leaf. Pedunculate oak leaves 
most often have four to five lobes on each side of the midrib. One 
usually counts the lobes in pairs from the midrib. Write down how many 
pairs of lobes each has on pages 41 & 42. 

4. With a ruler, measure the length and width of each leaf. Measure the 
width where the blade is widest. Fill in these measurements below your 
drawings on each page.

5. Observe and draw what you see on both sides of the leaves. Has 
something chewed on the leaf edges? Do you see squiggles or other 
signs that something else has eating the leaf blade? A magnifying glass 
or hand lens will make it easier to see these signs. 

6. Reflect on your discoveries on page 43.

Supplies Needed
• Colored pencils or pens 
• Ruler
• Magnifying glass/hand lens      

(if you have one)

From a distance, leaves might all 
look the same. But take a closer 
look and you’ll see that all leaves 
are unique. They can vary in size, 
color, and shape. They can also be 
eaten by different creatures.

This activity is best done during the 
spring and summer when leaves 
are still on the tree. However, you 
can also compare fallen leaves. Use 
the guide on the upper right side to 
help you navigate leaf parts. 

Midrib

Vein

Lobe

Leaf blade

Parts of a Leaf

Stem
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Length: ______ cm Width: ______ cm

Pairs of lobes: ______
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LEAF 1



Length: ______ cm Width: ______ cm

Pairs of lobes: ______
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LEAF 2



REFLECTION

Results
Compare your two leaves. In which ways are they different? Think about their 
size, shape, and color. 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

Do you see any signs that something has been eating one or both leaves?            
If so, what do the signs look like? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

Discussion
If you returned to the same tree in a month, would you expect its leaves to look 
any different? How so? Will the leaves still be on the tree then?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________
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WEATHERING THE CLIMATE 
People have kept watch on climate since 
prehistoric times. Keeping track of 
patterns in weather and how they 
change over the year is important for 
knowing things like when food should be 
available. The typical weather pattern of 
a place is called its climate. Different 
places on Earth have different climates—
some warmer or wetter than others. 

The climate is influenced by the gases 
that surround our planet (atmosphere).
Earth’s geology, oceans, and plants are 
natural factors that affect the 
atmosphere. One of the ways they do 
this is by releasing gases (greenhouse 
gases), which absorb heat in the 
atmosphere and help warm the planet 
(greenhouse effect). 

THE WORLD IS CHANGING

WARMING UP
In recent years, scientists have 
discovered that it is getting warmer on 
Earth. Since 1900, they have observed 
that the planet’s surface temperature 
has increased 0.7–0.9°C per 100 years 
(century). In just the past 40 years, 
Earth has warmed up twice as quickly. 
Now it is 1.5–1.8°C warmer per century. 

Why is our planet changing and why is 
it happening so quickly? Many of the 
machines we use, like cars and 
airplanes, release tons of extra 
greenhouse gases into the atmosphere. 
The food we grow and the animals we 
raise also strongly contribute to 
greenhouse gases. 

44



plants and the animals that eat them are trying to adjust to earlier springs. It 
can be easier for some but more difficult for others. 

One example is from a long-term study involving oaks, birds, and moths in 
the Netherlands. Over the past few decades, winter moth caterpillars that 
eat fresh, newly burst oak leaves have been able to hatch earlier. They hatch 
a couple weeks earlier than what they did before. But great tits, which eat 
winter moth caterpillars, have only been able to adjust by a week. That 
means that great tit chicks miss when most of their food is around. This 
could mean that the chicks do not have enough to eat and fewer survive. 
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MISSED CONNECTIONS
Climate change is having 
important effects around 
the world. It is causing 
warmer winters and earlier 
springs for many parts of 
the world. The buds of oaks 
and other trees burst earlier 
than they have in the past. 
Animals that rely on these



KEEP WATCH!

Help record Sweden’s seasonal cycle of events by 
becoming a phenology watcher for Naturens
kalender (www.naturenskalender.se). There are 
different projects you can participate in with 
your class or your family. 

The world is a huge place with many trees to explore! Help scientists 
make observations about where and when you see different seasonal 
events or species out in nature. This can help them collect more 
information about when things are happening and how they might be 
changing. Here are some activities you can participate in: 

You don’t need to know what neat thing you’ve 
discovered to add observations to iNaturalist
(www.inaturalist.org). You just need to upload 
clear enough photos of its different parts for 
others to help you identify it. 

This is Sweden’s largest database of plants, 
animals, and fungi. Artportalen
(www.artportalen.se) includes observations of 
where and when each have been found in 
Sweden. To add an observation, though, you 
must be totally sure of your identification.
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MAKE SUSTAINABLE CHOICES
There are many things you can      
do to reduce the amount of 
greenhouse gases released 
into the air (emissions). Some 
activities work directly in 
lowering them. Others work 
but do so more slowly. 

Some choices you will have to 
wait until you are an adult to
make, but others you can do right now. In fact, you’re probably already doing 
some of them! 

Take a look below at some climate-friendly activities. Circle those you are 
already doing. Are there any you could do a little more often than you are now? 
Choose one you could do more often and draw a star next to it. Now try 
following your decision. Chances are it will be easier than you think. Good luck! 

Walk

Bike
Use public transportation

Eat more plants

Recycle

Even small changes can 
make a big difference! 

Take shorter showersTurn off lights

Buy less

Reuse

Wear secondhand
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BEHIND-THE-SCENES

This booklet is part of an educational outreach project, featuring a short 
animated film of the same name. Stockholm University (SU) ecologist Ayco
Tack originally thought of the project. He developed it together with 
Swedish University of Agricultural Sciences (SLU) ecologist Tomas Roslin. 
Funding for the project was awarded by The Lars Salvius Foundation.

This booklet was originally written in English by nature educator Anna Barr 
together with Ayco Tack and translated into Swedish by Tomas Roslin. 
Anna also created and designed the booklet. The illustrations come from 
the short film, unless otherwise noted. The film was produced together 
with Ecomotion Studios. The illustrations have been created by Monique 
Boileau, Lauren Anderson, Sarah Jezierny Harmon, and other Ecomotion
Studios artists.

Thanks
The authors would like to thank the following people for their crucial help: 
Charlotte Flodin, Ann Franzén, and Lisa Karlsson (Vetenskapens
Hus/Naturens Hus), Björn Carlson (Källängen School), Ewa Wiklund and 
other nature educators (Botkyrka Nature School), Kjell Bolmgren
(Naturens kalender), Adam Ekholm (SLU), Jessie Mutz (Florida State 
University and Ecomotion Studios), Jeff Buczek, and Amanda Gonzalez-
Bengtsson (SU).

We hope you had a 
fun time exploring 
our home!
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