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Activity 45: Web of Life   
In this activity, children will learn about food webs, discovering the many ways 
that plants and animals of a forest ecosystem are connected. 

Doing the Activity 
A forest is a complex living system. While its appearance is often dominated by 
trees, a healthy forest is composed of many different animals and plants that 
interact with and depend on each other. 

A food chain is a simplified way of showing energy relationships between plants 
and animals in an ecosystem. For example, a food chain of sun > plant seed > 
mouse > owl shows that a plant seed that grows from the sun’s energy is eaten 
by a mouse, which in turn is eaten by an owl. However, in reality it is rare for an 
animal to eat only one type of food. A food web represents the interaction of 
many food chains in an ecosystem. 

Invite children to think about the food web of a nearby wooded area. Ask:

1. What plants and animals might you find in a healthy forest ecosystem?  
(Be sure to include mammals, insects, birds, reptiles, trees, and other 
plants).

2. What might happen to the forest ecosystem if we remove an item from this list?

3. What might happen if humans are introduced to this ecosystem?

Have children visually depict a food web by drawing a woodland scene (hills, valleys, streams, trees, etc.) on 
sheets of cardboard or poster paper. Add photos or drawings of the organisms they came up with in Question 
1. Place a push pin next to each plant or animal, and use yarn to connect the organisms to others with which 
they interact.  

The diagram shows examples of organisms that depend on each other for food. Starting with the sun, can you 
connect the organisms into five different food chains to form a food web? One food chain has been completed 
for you. Hint: there are multiple combinations! When you have connected all the organisms you have created 
the food web!

©American Forest Foundation. 
Adapted from Activity 45: Web of Life from Project Learning Tree’s PreK-8 Environmental Education Activity Guide.
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Levels
Part A: Grades PreK-2
Part B: Grades 3-8 
Variation: Grades 3-8

Subjects
Science, Math, Social Studies,
Visual Arts

Concepts
■ Biodiversity results from the

interaction of living and nonliv-
ing environmental components
such as air, water, climate, and
geologi cal features. (1.1)

■ Forests, as well as other
ecosys tems, contain numer-
ous habitats that support
diverse populations of
organisms. (1.2)

■ Organisms are interdependent;
they all depend on nonliving
com ponents of the Earth. (2.1)

Skills
Observing, Organizing
Information, Inferring,
Identifying Relationships and
Patterns, Predicting

Nonlinguistic Representations,
Realia/Hands-on Learning,
Oral/Reading/Writing Skills

Digital/Video Cameras, Word
Processing Software, Presentation
Software

Materials
Part A: Goodnight, Owl! by Pat
Hutchins, leaves, twigs, bark,
fruit, nuts, toilet paper tubes
Part B: Chart paper; clipboards
or card board with paper clips
(optional: field guides for trees,
shrubs, insects, or birds; hand
lenses; bug boxes; binoculars

Time Considerations
Preparation: 15 minutes 
Part A: 50 minutes
Part B: 50 minutes

Related Activities
Adopt a Tree, The Forest of S.T.
Shrew, Tropical Treehouse

A habitat is the place where a plant or
animal gets all the things it needs to 
survive, such as food, water, shelter, and
space for having and raising off spring. 
A habitat may be 100 square miles (259
km2) of grassland for a lion or a single
plant for an insect. A tree may serve as
part of an organism’s habitat, or it may
be the organism’s entire habitat. For
example, an oak tree may provide food

for squirrels and nest sites for crows. But
lichens and moss get everything they
need right on the tree. 

Even snags, or standing dead trees, pro-
vide habitat for a number of different
species. Tree frogs and beetles live under
a snag’s bark. Woodpeckers and other
birds feed on the insects that live in
snags. Chickadees nest in cavities created
by woodpeckers. Squirrels and deer mice
store food in them. 

BACKGROUND

Activity

22
Trees as Habitats

From their leafy branches to their tangled roots, trees provide a habitat for a host of
plants and animals. In this activity, your students will inventory the plants and animals
that live in, on, and around trees and discover how plants and animals depend on trees
in many ways.

■ Students will describe ways animals and plants
depend on trees for survival and, in turn, 
influ ence the trees.

■ Students will identify interrelationships
between the organisms using a tree.

■ Ask students to write a make-believe interview
with a tree or a story from a tree’s perspec tive.
In the interview or story, the tree should reveal
how different plants and animals depend on it
and how they affect it.

Provide basic questions to guide the stu-
dents (e.g., What’s your name?; Where do 
you like to live?; Do you have flowers?)

■ Create a simple monthly chart for the students
to record visits to the schoolyard or neighbor-
hood trees. Have them pay attention to buds,
leaves, new growth, activities of animals,
insects, birds, and humans and record their
observations. Once their charts are complete,
have them write conclusions they can draw
from what they have recorded.

■ Distribute a list of ten local animals, including
amphibians, reptiles, mammals, insects, and
birds to your students, and have them describe
the ways each may or may not be 
connected to or interdependent with trees.

ASSESSMENT OPPORTUNITIES

OBJECTIVES

Project Learning Tree • PreK–8 Activity Guide
© American Forest Foundation102



Part A: Obtain a copy of
Goodnight, Owl! (See Reading

Connections.) Collect fallen leaves,
twigs, bark, fruit, or nuts that show
signs of plant or animal life. (Signs
may be chewed holes, tunnels, scrap-
ings, egg cases, webs, galls, moss,
lichen, or fungus.) Gather toilet
paper tubes for student-made tele-
scopes.

Part B: Before this activity, find
an area with several trees (any

size) or shrubs that the students
can examine. If the stu dents have
already adopted trees, have them
use their trees for this activity. (See
Activity 21, “Adopt a Tree.”)

Check for any hazards at the
site, such as deep holes, sharp objects,
or poisonous or irritating plants.

PART A—Tree House
1. Ask your students: What
animals have you seen in or on

trees? What were the animals doing
in the trees (eating, making a nest,
resting and so on)?

2. Read the story, Goodnight, Owl!
aloud to your students. Ask students to
name the animals that visited the hol-
low tree. What sounds did the animals
make? What were each of them doing
there? How did they use the tree?

3. Show the collection of signs of
plant or animal life to the stu-

dents in the classroom. Discuss each
sign with the students. Tell them
that these exam ples show how ani-
mals and other plants depend on
trees, and that trees provide a habi-
tat for these plants and animals.

4. Have students make telescopes out
of toilet paper or paper towel tubes
decorated with tissue paper, paint, and
glitter so they can study tree habitats.

You might also provide hand lenses for
students to use.

5. Lead students to a tree and have
them describe what they see living on
its trunk and branches with their hand
lenses or telescopes. Give them plenty
of time to make their observa tions.
Ask these questions:

To prepare students in answer-
ing the questions below, you

might provide them with a chart to
check off the items they will
observe. The chart should have 
pictures in addition to words.

■ Can you spot bird nests, chewed
leaves, or other animal signs?

■ Do you see any animals climbing
around or in the tree, or flying to
and from it?

■ Do you see any other plants grow ing
on the tree?

6. Have students look on the ground
around the tree for fallen leaves, twigs,
bark, seeds, fruits, or nuts that might
also show signs of animal or plant life.
Do students find any of the examples
that you showed them earlier?

PART B —Life in a Tree
1. Take students outside and show
them a tree. Ask them to name some

plants and animals that might depend
on the tree. List their answers on the
chart paper.

2. Tell the students that they are going
to study the tree to find out which
plants and animals depend on it or
use it in some way. Explain that they
should try to determine which ani mals
(including humans) only visit the tree,
and which plants or animals actually
live on it or in it. They should watch for
clues and signs such as chewed leaves,
holes in the bark, or carved initials.
They should be sure to record where
on the tree they find either living
things or signs of life.

3. Distribute paper, pencils, clipboards,
and hand lenses or bug boxes.
Students can work individually or in
teams to examine the tree. Encourage
them to draw pictures of all of the
plants and animals they find, especial -
ly those they cannot identify. Also
encourage them to use their sense of
hearing to find plants and animals. 

4. You may want to have field guides
on hand to help students identify the
organisms they find. You may also want
to give them binoculars so they can get
a closer look at life in the treetops.

DOING THE ACTIVITY

GETTING READY

103Trees as Habitats
© American Forest Foundation

Copyright 2015, American Forest Foundation. Permission to reprint and distribute this activity from Project Learning Tree's "PreK-8 
Environmental Education Activity Guide" has been granted to the Hubbard Brook Research Foundation. Educators can receive the complete guide 
by attending a Project Learning Tree workshop. Contact Judy Silverberg, New Hampshire State PLT Coordinator, at 603-226-0160 or 
info@nhplt.org. For more information about Project Learning Tree, please visit www.plt.org.



Brenner, Barbara. One Small Place in a Tree.
HarperCollins. 2004. This book reveals the
fascinating happenings in one small place.
The story begins with a bear using a tree as
a scratching post, which causes the creation
of a large hole that eventually serves as
home to a wide variety of forest animals.
Grades 2-4. ISBN: 068817180X. 

Ehlert, Lois. Nuts to You.Harcourt. 1993. A rascally
squirrel has an indoor adventure in a city
apartment. Grades PreK-2. ISBN: 0152050647.

Guiberson, Brenda. Cactus Hotel. Holt. 1993. The
saguaro cactus is born when a seed is
dropped in the shade of a tree. In the one
hundred fifty years it takes to reach its full
height, it becomes a “hotel” for desert

wildlife. When it is two hundred years old,
the fifty foot cactus topples and supplies
shelter for ground dwellers. Grades K-3.
ISBN: 0805029605.

Hutchins, Pat. Goodnight, Owl! Aladdin. 1990.
Owl couldn’t sleep – not with all the noises
the other animals were making. Every time
there seemed to be some quiet, someone
else landed in the hollow tree and woke Owl
up again. Grades PreK-1. ISBN: 0689713711.

Schwartz, David M. In A Tree. Gareth Stevens
Publications. 1999.Children will delight in
discovering the inhabitants of a tree in this
colorful mystery book. Each organism’s
anatomy is revealed through up close
observations of one feature and then a
large-scale photograph of the entire
organism. A wonderful book to stimulate
the imagination and sharpen observation

skills before a nature hike. Grades PreK-2.
ISBN: 1574712195.

Tison, Annette and Talus Taylor. Amazing
Animal Builders. Penguin Putnam Books.
1989.Describes nests and homes which
animals build for themselves. Grades 1-6.
ISBN: 0448215519.

Van Laan, Nancy. A Tree For Me. Random House.
2000. In this book a child climbs five different
trees, looking for a place to hide. Each tree
reveals an increasing number of animals
already in residence until finally the perfect
tree is found. The author uses repetition and
counting to explore the residents of a tree.
Grades PreK-2. ISBN: 0679893849.

READING CONNECTIONS
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5. Back in the classroom, have stu -
dents organize their collected informa -
tion into a booklet, portfolio, or other
format. You might suggest organizing
the data by type of organism; by
where on the tree the organism is
found (roots, trunk, or leaves); by
whether it visits the tree or lives on it;
or by any other classification. Have
students identify how each plant and
animal they observed in Step 3 bene-
fits from the tree, and how it affects
the tree. They may need to make more
observations of their tree or collect
more research about the plants and
animals they observed. Encourage stu-
dents to make charts, tables, or graphs
that illustrate their findings.

6. Have students or teams present
their data to the rest of the group. You
can record each group’s data on the
board, and set up tables or graphs that
summarize the entire group’s findings
afterward. Discuss these questions
with the students:

■ What did you find on the tree’s trunk?
■ What did you find in the tree’s

branches?
■ How might the tree be affected by

the plants and animals that live on
it? Which of these organisms
seemed to harm the tree? Why do
you think so? Do any of the plants
and animals you observed seem to
benefit the tree? In what ways?

Variation—Urban
Environments
1. If you do not have access to trees or
shrubs, use buildings, bridges, or other
structures instead. Buildings are the
predominant struc tures of an urban
environment, and they provide a habi-
tat for many plants and animals (espe-
cially people).

2. Have the students work indivi dually
or in teams to investigate the plant
and animal life inside and outside a
building or structure habitat (school,
nature center, bridge, or home). They
should consider what environmental
condi tions in the structure attract and
support those organisms.

Have students consider buildings,
bridges, or other structures they

are familiar with, such as houses or
apartment buildings, a parent’s office
building, the school building, or a com-
munity center. Ask them to think of all
the plants that grow on the inside
(house plants, potted trees, mold,
mildew) or the outside (moss, grass,
lichens) of such buildings. Ask them to
name all the animals that make their
homes on the inside (peo ple, cats, dogs,
goldfish, cockroaches, mice, houseflies)
or outside (birds, ants, bees) of those
structures. Have them consider how all
those living things depend on the
structure and how those things, in
turn, affect both the structures and the
people living in them.

Ask students to organize and pre sent
their findings as described in Steps 5
and 6 in Part B. (Adapt the questions
to suit structure habitats.)

Enrichment
After reading Good-Night Owl!,
have the students make cos-

tumes using construction paper
and artificial feathers. Read the
story again, allowing the students
to act out the parts of the animals
in the story.

Give students opportunities to
examine their tree or structure at

other times during the year. Then ask
them to compare their findings from
season to season or to work together
on a “Tree (or Structure) Habitat” mural.

Students can take digital pictures
of what they see in and around

the tree. Later, students might use the
photos with word processing or pres-
entation software to create a
brochure, newsletter, or presentation
telling about the tree habitat.

■ What adaptations do trees have that
prevent them from becoming a habi-
tat for other organisms? Students
can research local tree species to
find out. For example, the bark of
coast redwood trees contains high
levels of tannin, which keeps away
insects and fungus diseases.

Copyright 2015, American Forest Foundation. Permission to reprint and distribute this activity from Project Learning Tree's 
"PreK-8 Environmental Education Activity Guide" has been granted to the Hubbard Brook Research Foundation. Educators can 
receive the complete guide by attending a Project Learning Tree workshop. Contact Judy Silverberg, New Hampshire State PLT 
Coordinator, at 603-226-0160 or info@nhplt.org. For more information about Project Learning Tree, please visit www.plt.org.



Activity 23: The Fallen Log   
It’s amazing how many things live in and on rotting logs. In this activity, kids become familiar with some of 
those organisms by observing fallen logs. They’ll gain an understanding of how decomposition takes place and 
a better appreciation for microhabitats and communities.

Doing the Activity
Take your grandchild, neighbor’s child, or others for a walk in the woods. Look for a fallen log or rotting tree 
stump. Conduct a thought exercise by asking, “What happens to a tree after it dies?” Investigate the answer 
by using powers of observation:

• How did the tree die and how long has it been dead?
• Are there signs of animals, including insects, in, on, or around the log? How about plants?
• How are they interconnected?
• Where do these living things get the nutrients they need to survive?

Be careful not to disturb the habitat as you observe. You could use a digital camera—or sketchbook—to record 
pictures of anything you see. Use field guides or the internet to identify and research them later. Finally, 
brainstorm ways in which the forest ecosystem benefits from the fallen log you examined.

For a children’s story book that illustrates many creatures a child could find under a fallen log, see What’s 
Under the Log? by Anne Hunter, published by Houghton Mifflin, 1999, ISBN: 0395754968.

©American Forest Foundation. 
 Adapted from Activity 23: The Fallen Log from Project Learning Tree’s PreK-8 Environmental Education Activity Guide.

Do this word search puzzle to discover some important components in 
this microhabitat. Look below for the answers.
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Connecting Kids to Nature
Nature is a great teacher! Try this outdoor activity – it’s safe, fun, and educational.
Project Learning Tree® activities build children’s creative and critical thinking skills

while they learn what the environment needs to remain healthy and sustainable.



Activity 23:  
The Fallen Log

Overview
It’s amazing how many things live in and on rot-
ting logs. In this activity, your students will become 
familiar with some of those organisms. They’ll gain an 
understanding of how decomposition takes place and 
a better appreciation for microhabitats and communi-
ties.

How to Use This Information
This supplement enhances the information provided 
in the Background section of this activity. Use this 
material in addition to the information contained on 
page 105 of PLT’s Pre K-8 Activity Guide.

Resources
Hunter, Malcolm L. Jr. Wildlife, Forests, and 

Forestry: Principles of Managing Forests for Biological 
Diversity, Prentice Hall, Inc., Englewood Cliffs, NJ, 
1990.

Leak, William B. Relationships of Tree Age to 
Diameter in Old - Growth Northern Hardwoods and 
Spruce - Fir, US Dept. of Agriculture, US Forest Ser-
vice, 1985. http://www.nrs.fs.fed.us/pubs/7810   

NH Division of Forest and Lands, Dept. of Re-
sources and Economic Development, and the Society 
for the Protection of NH Forests. Good Forestry in 
the Granite State, the Society for the Protection of 
NH Forests, Concord, NH, 1997.www.extension.unh.
edu/resources 

Peterson Field Guide Series. Boston, MA: 
Houghton Mifflin Co. This series contains guides for 
trees, birds, mushrooms, butterflies, mammals, insects, 
and many more plants and animals.

Iowa State Univ.,  www.ent.iastate.edu/list/ 

www.enature.com/fieldguides

www.mykoweb.com 

Correlations to NH Frameworks 
Literacy: 

  Reading:

   Informational Texts: 1.2

  Written and Oral Communication:

   Habits of Writing: 2.2, 2.3

   Oral Communications:  
    1.1, 1.2, 1.4, 1.5, 2.1

 Science:

  Life Science: LS1.1, LS1.2, LS2.1, LS2.2,  
   LS2.3, LS3.1, LS3.3

  Science Process Skills: SPS1.1, SPS2.4, SPS3.2

Correlations found at  
www.nhplt.org/Correlations.htm 

Tree Life Spans
How long do trees live in New Hampshire? The answer depends upon the 
species and individual tree being considered, as well as its location. If left 
undisturbed, some hardwoods and softwoods attain great ages. Others may 
only live a few decades. 

The forests of NH began establishing themselves 2,000 years ago and 
have gone through many life cycles. At the time of European exploration, 
around 1600, forests covered more than 90% of the state. During the next 
two and a half centuries, people cleared away half the forest, first for agricul-
ture and later for the wood. As a result of this clearing, most trees in NH are 
less than 100 years old. Of course, some areas remained uncut and are reach-
ing their biological maturity. For trees in these areas, site conditions largely 
influence their ability to reach their maximum ages. 

The oldest known tree in New Hampshire−a black gum over 700 years 
old−was discovered in a swamp in Northwood. By contrast, there are trees 
well over 200 years old surviving the 
harsh climate of Mount Washington. 
As of 1999, these hearty mountain trees 
included a heart-leafed paper birch, a 
balsam fir, a black spruce, and a red 
spruce. 

Trees “age” differently depending on 
conditions of soil, sunlight, moisture, 
and temperature. Climate variations in 
this state challenge the endurance of 
each species. The size of a tree does not 
necessarily indicate its age. For example, 
a small black spruce may well be a hun-
dred years old! 
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Decay Time of Trees
No matter how genetically strong trees are or how favorable 
their site conditions, they eventually die. When they die, the 
wood decays and disintegrates. In the temperate forests of 
New Hampshire, the decay process depends on several pa-
rameters including fungi activity, moisture, temperature, the 
size of the tree, and decay resistance of the wood.

Fungal activity plays a significant role in the decay of 
wood in the forest. While hundreds of fungi may be involved 
with the decay process, only about 50 cause the greatest 
decay. Fungi need both moisture and air to decay wood. 
Once these are present at appropriate levels, air temperature 
becomes a significant influence on fungal activity. Fungi 
cannot function at air temperatures below 40ºF. Above 70ºF, 
decay proceeds more rapidly. The length of time to reduce a 
tree to soil components de-
pends on the size of the tree 
and what type of wood it 
is. Heartwood decays more 
slowly than the sapwood.

Fallen Log Decomposers
Fallen logs are important to the survival of animal spe-
cies, with many spending all or part of their lives on them. 
Thirty percent of mammals, 45% of amphibians, and 50% 
of reptiles living in New Hampshire use this woody debris as 
habitat. Some are scavengers feeding on the wood. Others are 
predators eating the scavengers. Some species use the logs as 
hide-outs or nurseries. Plants, fungi, and bacteria are part of 
the fallen log micro-ecosystem. Below are listed some of 
the species that make use of fallen logs.

Wood Munchers eat or tunnel through fallen logs. As 
they chew their way through 
the wood, they help break 
down the log. In New Hamp-
shire, wood munchers include 
sowbugs, black carpenter ants, 
pigeon horntail wasps, wood 
wasps, giant European hornets, 
red turpentine beetles, pine 
sawyer beetles, and millipedes.

Many creatures hide out in 
fallen logs. They use the logs to avoid predators and find 
shelter from the elements. Some of these species are lady 

bugs, sac spiders, redback salamanders, eastern newt sala-
manders, porcupines, southern red-backed voles, masked 
shrews, short-tailed shrews, wood turtles, eastern box turtles, 
black racer snakes, garter 
snakes, raccoons, and 
fishers.

Fallen logs often serve 
as nurseries for 
animals. They include 
bark beetles, pine sawyer 
beetles, ground spi-
ders, hackleban weavers 
(spiders), crab spiders, 
jumping spiders, sheet-
line weavers (spiders), sac spiders, organ-pipe mudd-daub-
ers (wasps), eastern giant ichneumen (wasps), wood wasps, 
horn tail wasps, wood nesting bees, carpenter bees, slugs, and 
woolly bear caterpillars.

Some animals feed on other creatures that live in, on, and 
around fallen logs. These predators include checkered 
beetles, flat bark beetles, centipedes, ground spiders, hack-
leban weavers (spiders), crab spiders, eastern chipmunks, 
deer mice, short-tailed shrews, masked shrews, black bears, 
flicker woodpeckers, hairy woodpeckers, downy woodpeck-
ers, nuthatches, black and white warblers, wood turtles, milk 
snakes, red belly snakes, organ-pipe mud-daubers (wasps), 
horn tail wasps, wood wasps, giant European hornets, fishers, 
and raccoons.

A number of plants live on fallen logs. This vegetation 
absorbs nutrients from decaying wood and helps to break the 
log apart. In New Hampshire, mosses, lichens, fungi, and 
tree seedlings, are commonly found on fallen logs.
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A Typical Fallen Log in New Hampshire’s Forest
This illustration depicts a typical fallen log found in the woods of New Hampshire, along with the plants 
and animals that live in, on, and around such logs. In general, species shown in the upper border of the 
illustration can be found on top of fallen logs; species shown on the side of the illustration can be found 
in the log cavity or on the sides of the logs; and, finally, those species shown in the bottom border of the 
illustration may spend all or part of their lives underneath fallen logs.

Start at the upper left-hand corner of the illustration’s border, and travel clockwise to learn the names of 
the plants and animals that belong to the fallen log community:

1. Wood decaying fungus

2. Adult wood wasp

3. Adult pine sawyer beetle

4. “British Soldiers” lichen

5. Adult carpenter ant

6. Red eft (found under logs)

7. Downy woodpecker

8. Eastern box turtle

9. Milk snake

10. Pine sawyer larvae  
in gallery

11. Ground spider

12. Armillariella mellea  
(a parasitic fungi)

13. Wood wasp larvae

14. Red-backed salamander

15. Raccoon

16. Black bear cub
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Activity 8: The Forest of S.T. Shrew   
Children take a “shrew’s-eye-view” of life in the woods to gain an appreciation for the many living things that 
make forests their homes, and for the variety of habitats within forests. 

Doing the Activity 
A habitat is a place where an animal or plant lives and gets all the things it needs to survive, including food, 
water, shelter, and space to grow, breed, and raise young. Within any habitat there are smaller microhabitats. 
For example, a decaying log is a microhabitat within a larger forest habitat. The decaying log provides all 
essential elements for the many small animals and microorganisms that make the log their home.

Try using Project Learning Tree’s story “In the Forest of S.T. Shrew” to take children on a journey to the forest 
floor from the viewpoint of a small, and often overlooked, forest creature. You can access the story for free 
at http://bit.ly/LDAE5c. Before reading “In the Forest of S.T. Shrew,” ask children: 

• What is a forest? 
• Have you ever visited a forest? 
• If so, what did you see? If not, what might you expect to see? 
• What do you enjoy most about forests?

Connect the dots below to uncover an image of the story’s main character, and then share images of other 
animals in the narrative. Have children seen them in nature before?  If so, what were they doing? As you read the 
story, ask children to complete actions each time you reference a particular animal. For example, each time S.T. 
Shrew’s name is mentioned, have children wiggle their fingers by their faces to mimic a shrew’s whiskers. When 
the story is finished, invite children to draw pictures of events that took place or of their favorite character.

Finish the adventure by taking 
children on a walk through the 
woods. Look for microhabitats 
such as a fallen log, tree bark, 
or leaf litter. Ask: Are there 
other microhabitats near your 
school? Near your home?  In your 
own backyard?

©American Forest Foundation. 
Adapted from Activity 8: The Forest of S.T. 
Shrew from Project Learning Tree’s PreK-8 
Environmental Education Activity Guide.

Project Learning Tree®  
(PLT) is a program of 
the American Forest 
Foundation.

PLT improves children’s environmental awareness, critical thinking skills, and academic performance.
• Attend a workshop near you to receive PreK-12 PLT activities, ideas, and materials.
• Encourage your child’s school to incorporate outdoor learning and PLT.
• Learn more at www.plt.org or call 202-765-3641 www.plt.org

Connect the Dots  
to Meet S.T.

Nature is a great teacher! Try this outdoor activity – it’s safe, fun, and educational.
Project Learning Tree® activities build children’s creative and critical thinking skills

while they learn what the environment needs to remain healthy and sustainable.

Connecting Kids to Nature



Levels
Grade 5-8

Subjects
Science, Language Arts

Concept
Organisms are interdependent;
they all depend on nonliving
components of the earth. (2.1)

Skills
Analyzing, Reasoning

Graphic Organizer Software,
Presentation Software

Materials
Copies of students pages, pen-
cils and papers, want ads from
the local newspaper (optional)

Time Considerations
Preparation: 20 minutes
Activity: 50 minutes

Related Activities
Charting Diversity, 
Can It Be Real?, Picture This!,
Habitat Pen Pals

Many plants and animals have evolved
symbiotic relationships. Symbiosis is
defined as a close and prolonged rela-
tionship between two or more dif-
ferent organisms of
different species that
benefits one or both
members of the rela-
tionship. There are
three types of symbiot-
ic relationships: mutu-
alistic, commensal,
and parasitic. 

In mutualistic
relationships
both species
benefit. For exam-
ple, many birds,
insects, and bats
get food by
drinking nectar from
flow ers and, in the process, pollinate the
flowers. Some fish get their meals by
cleaning parasites from other fish. Many
birds and mammals disperse plant seeds
by eating the plant’s fruit and excreting
the seeds later. 

In commensal (kuh-MEN-suhl) relation-
ships one partner benefits, while the
other is seemingly unaffected. For
example, some frogs in rainforests carry

their young to water-filled plants
named bromeliads (bro-MEE-lee-ads)
that grow attached to the trunks and
branches of trees. The tadpoles get a
safe place to develop but the bromeliad
doesn’t seem to be harmed by this use.

Some moths feed on the tears of cat-
tle and other animals without

affecting them.

In parasitic relationships, one part -
ner benefits but the other is negative-

ly affected. For example, fleas and ticks
suck blood from their hosts, but the

hosts suffer itching and may also con -
tract diseases from those parasites.
Cuckoo birds lay their eggs in the nests
of other birds. When they hatch, cuckoo
chicks push the other chicks out of the
nest and the host birds raise the young
cuckoos as if those chicks were their own.

Make copies of student pages, and bring
in help-wanted ads from newspapers.

1. Start by asking the students to name
some ways that we depend on plants.
(Food, building material, and so on.)
What are some things we do to sup port
and maintain plants that are important

DOING THE ACTIVITY

BACKGROUND

GETTING READY

Activity

26
Dynamic Duos 
Organisms in an ecosystem depend on each other for food. But they may also depend on
each other for protection, transportation, or shelter. In this activity, students will learn
about different types of symbiotic relationships.

■ Students will understand the different types of
symbiotic relationships that exist between dif-
ferent organisms.

■ Students will describe how partners in these
relationships affect one another.

■ Give students copies of the student page titled
“Relationships.” Have them identify whether
the relationship is mutualistic, commensal, or
parasitic; and what, if anything, each partner
gets from the relationship.

ASSESSMENT OPPORTUNITYOBJECTIVES

113Dynamic Duos 
© American Forest Foundation



to us? (Agriculture, forestry.) How do
other animals depend on plants?
(Food, shelter.) How do plants depend
on animals? (Pollination, seed disper-
sal.) Explain that students will discover
more about the ways some plants and
ani mals help each other to survive.

You might divide the class into
groups and give each group one of

the questions in Step 1 to answer. As
groups share their answers, use graphic
organizer or presentation software to
create a concept map of the class’s ideas
about how people depend on plants.

2. Pass out copies of the student page
titled “Classified Ads.” Explain that the
top portion of the student page repre-
sents fictitious want ads in a newspa-
per. (You might want to show students
where the want ad section is in the
local paper and read a few ads so they
understand the concept.) At the bot -
tom of the student page is informa -

tion about several different animals or
plants. The students should decide
which animal or plant described at the
bottom of the page would be likely to
respond to each ad.

3. When the students are finished, go
over the page using the answers
below and the Background informa-
tion. As you review each ad, ask stu-
dents to describe what each partner
gets from the relationship.

4. Ask students to describe other sym-
biotic relationships they know of. Do
they know any other exam ples where
both partners benefit? (Mutualism:
see Background.) Do they know of
partnerships in which one partner
benefits and the other is unaffected?
(Commensalism: see Background.) Do
they know of partnerships in which
one partner benefits and the other
suffers? (Parasitism: see Background.)

Enrichment
■ Have the students research a symbi-

otic relation ship other than the ones
described in the activity (prefer ably
a local example) and write a want
ad from the point of view of one or
both of the partners. (See “Relation-
ships” student page.)

Answers

Flora (angraecum orchid) and Critter 2 (hawk moth).
Many plants rely on animals to pollinate their flowers. In
some cases, plants depend on specific animals to polli-
nate them, and the animals are specially adapted to pol-
linate only those plants. The Madagascan hawk moth and
the Angraecum orchid are an excellent example of this
type of specialization. The moth, with its 12-inch (30.5-cm)
feeding tube, is the only animal in the Madagascan forest
that can reach the flower’s nectar supply.

Acacia (bull’s horn acacia) and Critter 5 (pseudomyrmex
ant). Hollow thorns on acacia trees provide excellent
places for ants to live and raise their young. For the
adult ants, the trees provide food in the form of nec-
taries inside their stems. At the tips of their leaves, they
also produce protein- rich food that the ants feed to their
young. The ants, in turn, defend the tree against poten-
tial foes. They attack and chase away any insect that
lands on the tree, cut down competing plants, and may
even attack large, browsing mammals.

Mimosa (mimosa tree) and Critter 1 (mimosa girdler bee-
tle). Mimosa girdler beetles will lay their eggs only on
mimosa trees. Mimosa trees usually live for about 20
years. However, trees that have been “girdled” by the bee-
tles may live twice as long (the reason is not yet known).

Melly Ratel (RAD-uhl) (honey badger) and Critter 3
(honey guide). Ratels, or honey badgers, eat many differ -
ent foods, including small mam mals, birds, dead ani-
mals, and plants. If a ratel hears a honey guide making
characteristic calls, it will follow the bird-and the bird
will lead it to a beehive. Once the ratel has broken open
the hive, it will eat the honey and the bees; the bird will
eat the bee larvae and wax in the hive. Honey guides
also lead people to bee hives.

Mr. Pits (fruit tree) and Critter 4 (flying fox). Flying foxes
are active at night and may fly long distances from their
roosting trees to the trees where they feed. Once flying
foxes have found trees laden with fruit, they will eat,
rest, and digest their food before flying home. These
large bats are important seed dispersers for many differ-
ent fruit bearing trees.

114 Project Learning Tree • PreK–8 Activity Guide
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Hidetomo, Oda. Insects and Flowers. Steck-
Vaughn. 1990. Describes the relationship
between insects that eat plant nectar and
the flowers that benefit from their aid in
pollination. Grades 2-7. ISBN: 0817225277.

Lauber, Patricia. From Flower to Flower:
Animals and Pollination. Crown. 1986. Text
and illustrations describe the many ways
that flowers are pollinated with emphasis
on the role of bees in this important
process. Grades 2-6. ISBN: 0517555395.

READING CONNECTIONS

Copyright 2015, American Forest Foundation. Permission to reprint and distribute this activity from Project Learning Tree's 
"PreK-8 Environmental Education Activity Guide" has been granted to the Hubbard Brook Research Foundation. Educators can 
receive the complete guide by attending a Project Learning Tree workshop. Contact Judy Silverberg, New Hampshire State PLT 
Coordinator, at 603-226-0160 or info@nhplt.org. For more information about Project Learning Tree, please visit www.plt.org.
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Classified Ads

a b c d e

Critters
1. My eggs can hatch only in dead wood. I lay them in the end of a tree branch. Then I cut through the bark all

the way around the branch. This kills the end of the branch and my eggs have all the dead wood they need.

2. I’m active at night and feed using a straw-like tube that I can coil up like a hose Uncoiled, my feeding
tube may be 12 inches (30.5 cm) long.

3. I love to eat honey and beeswax. I can easily spot the beehives that are full of these delights, but I have
no way to open the nests.

4. I can eat twice my weight in fruit every night. I chew the fruit, suck out the juices, and then spit out the
pulp and seeds.

5. I live in a colony, and all of the members of my colony share the jobs. We take care of the young, collect
food, take care of the queen, and defend our nest.

Flora: 
Pollen mover need-
ed. Will give sweet,
energy- packed nec-
tar in exchange for
car rying pollen to
other flowers. Must
bring a long tube to
reach the nectar.
Call Flora, 555-9377.

Acacia: 
Desperately need
protection from
insects and climb -
ing vines. Will pro -
vide protein-rich
food for your young,
a safe home, and
nectar in exchange
for guard duties.
Call Acacia, 555-8733.

Mimosa: 
Pruning helps me
live longer. Can pro-
vide safe area for
your young to
develop in exchange
for cut ting off the
ends of my branch-
es. Call Mimosa, 555-
6672.

Melly Ratel: 
Extremely strong
individual seeks
partner to help
locate nests of wild
bees. Will rip open
nests and share the
contents in
exchange for guide
services. Call Melly
Ratel, 555-2473.

Mr. Pits: 
Seeking individual
to spread seeds
around the forest.
Offering juicy fruit
in exchange for
delivery services.
Call Mr. Pits, 555-
1234.

Student Page



Relationships
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It’s hard to avoid leeches in the Nile, where
the crocodile lives. Because the

crocodile’s skin is so
tough, leeches usu-
ally attach them-

selves to the soft
areas in the reptile’s mouth. Birds called
Egyptian plovers (PLUHV-uhrs) hop in and
out of the crocodile’s mouth, making meals
of the leeches and any food that’s stuck
between the crocodile’s teeth.

Lichens, which grow on trees and
rocks, are not one living thing
but a partnership between two
organisms – a fungus (FUN-
guhs) and algae (AL-jee). The fun-
gus cannot produce its own
food, but has a thread-like net
for capturing things to eat and
for anchoring onto a surface.
Algae plants grow within this
net and are held in place by it. Because algae have
chlorophyll (CLOR-uh-fill), they can manufacture
food for themselves and their fungus partner. 

Only a swordbilled hum-
mingbird can drink the nec-

tar of the Passiflora (PASS-ee-
floor-ah) mixta. The birds need

tremendous amounts of ener-
gy, which the flower provides.

In the process of getting a meal, the
birds pollinate the flowers.

These ants live in the hollow root
balls of certain plants called epi-
phytes (EP-uh-fights). The hollow
balls provide a protected nest for the
ants. And the material that the ants
carry into their nests creates a great
nutrient-rich compost for the epiphytes. 

The “innkeeper,” Urechis
caupo (Yoo-REK-uhs COW-
po), is a worm-like creature
that digs a U-shaped bur-
row in mud flats along the
California coast. It shares its
burrow with goby fish, scale
worms, pea crabs, clams
and other marine animals.

While these animals get shelter and occasional
food scraps from Urechis, the innkeeper is neither
helped nor harmed by the relationship.

Some rain forest trees
rely on very unlikely
animals to dis-
perse their seeds:
fish! During certain
times of the year, the
Amazon River floods. Then
fish swim into parts of the forest that
they can reach only during flood sea-
son. As fruit falls from the trees into
the water, the fish eat it. Later, they
excrete the seeds in another area.

By trapping insects,
plants like this buck-
et orchid get polli-
nated. Perfume
lures bees to the
flowers. When the bees
crawl inside the flowers,
they fall into a pool of liquid.
By crawling out a special “side door,”
the bees save themselves from drown-
ing. In this process, they become coat-
ed with pollen, which they carry to the
next orchid they visit.

Student Page

Many termite species eat only wood, yet termites
cannot digest the main substance in wood, cellu-
lose (SEL-yuh-lohss). How do they get the nourish-

ment they need? It turns out they have
tiny protozoa (pro-tuh-ZOE-uh) liv-

ing in their digestive tract that
can  digest wood. So, when a ter-
mite eats   wood, the protozoa
digest the cellulose  and supply
some nutrients to the termite.



Activity 64:  
Looking at Leaves

Overview
Are leaves ever hairy? Do they have teeth? In this activ-
ity, your students will take a closer look at leaves and 
find out more about leaf characteristics and how leaves 
can be used to identify trees.

How to Use This Information
This supplement enhances the information provided 
in the Background section of this activity. It also re-
places the Student Page on page 273. Use this material 
in addition to the information contained on page 276 
of PLT’s Pre K-8 Activity Guide.

Resources 
Allan, David N.. Knowing Your Woods: Wildlife 

Habitat and Tree Species, Univ. of NH Cooperative 
Extension, May 1996 (8 page fact sheet). http://exten-
sion.unh.edu/Forestry/forestry.htm

Baldwin, Henry I. Forest Leaves: How To 
Identify Trees and Shrubs of Northern New England, 
Society for the Protection of NH Forests, Concord, 
NH, 1982.

Stokes, Donald W. A Guide to Nature in Winter, 
Brown and Company, Boston, MA, 1976.

Watts, May Theilgaard. Tree Finder, Nature 
Study Guild, Rochester, NY, 1991. 

Petrides, George A. and Janet Wehr. Peterson 
Field Guides: Eastern Trees. Boston: Houghton Mifflin 
Co., 1998.

Wildlife Habitat Activity Kits for New Hamp-
shire. Durham, NH: UNH Cooperative Extension, 
1999. This kit contains an extensive reference library 
and animal tracks, skins, skulls, and puppets. All or 
part of the kit my be borrowed from the NH Fish and 
Game Department in Concord. www.wildlife.state.
nh.us

Correlations to NH Frameworks
Literacy:

  Reading Indicators:

   Word Identification Skills: 1.1

	 	 	Vocabulary:	1.1

  Written and Oral Communication:

   Informational Writing: 1.1

   Oral Communications: 1.1

Science:

  Life Sciences: LS1.1

  Science Process Skills: SPS1.1, SPS4.6

Correlations found at  
www.nhplt.org/Correlations.htm

Overall Shape
The overall shape of a leaf gives clues to a tree’s identity. Many people can 
identify a tree simply by looking at its leaves. New Hampshire’s forests are 
home to 74 species of trees. Some of these trees have simple leaves. Some have 
compound leaves. Still others have needle-shaped leaves. For background 
information on leaf shapes and other characteristics of trees, please refer to 
“Name That Tree” on page 288 in the PLT Pre K-8 Activity Guide and on  
page 24 of this supplement.

The following pages provide a closer look at common tree and leaf 
shapes of native New Hampshire trees. The leaf shapes are emphasized to 
demonstrate the differences between leaves. Since the trees are not identified 
on the student page, teachers may use this page with students for activities 
such as sorting, matching, as a scavenger hunt, or to create a schoolyard field 
guide. Leaves from both deciduous and evergreen trees are provided. Some 
leaves, such as red oak and paper birch, show clearer examples of the differ-
ences between the leaves of trees. Other leaves, such as silver maple and red 
maple, show how leaves that look very similar still have subtle differences and 
these differences help to distinguish trees as separate species. 

The student page key is identical to the student page and includes tree 
names. It may be used as additional background information for teachers.

 w page 21 w

Sugar Maple

Silver Maple
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Student Page: A Look at New Hampshire Leaves
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Student Page Key: A Look at New Hampshire Leaves



Activity 68:  
Name That Tree

Overview
Tree species can be identified by looking at several dif-
ferent features: leaves, bark, twigs, flowers, fruits, and 
seeds. Even the overall shape of a tree can give clues 
to the tree’s identity. In this activity, your students 
will learn more about trees by identifying features. 
Afterward, they can play an active game that tests their 
knowledge of different types of trees.

How to Use This Information
This supplement replaces the information provided in 
the Background section of this activity. Use this mate-
rial in place of the information contained on page 288 
of PLT’s Pre K-8 Activity Guide.

Resources
Campbell, Christopher S., Fay Hyland and 

Mary L. F. Campbell. Winter Keys To Woody Plants 
of Maine, University of Maine Press, Orono, Maine, 
1975. Although this is titled as a Maine reference, 
many of the species included in it are also found in 
New Hampshire. 

Little, Elbert L. National Audubon Society Field 
Guide to North American Trees, Eastern Region, 
Alfred A. Knopf, Inc., New York, 1998.

Petrides, Goerge A. and Janet Wehr. Peterson 
Field Guide: Eastern Trees, Houghton Mifflin Com-
pany, Boston, 1998.

Wildlife Habitat Activity Kits for New Hamp-
shire. Durham, NH: UNH Cooperative Extension, 
1999. This kit contains an extensive reference library 
and animal tracks, skins, skulls, and puppets.  All or 
part of the kit my be borrowed from the NH Fish and 
Game Dept. in Concord. www.wildlife.state.nh.us

Online dichotomous tree identification key 
provided by the Arbor Day Foundation www.arborday.
org/trees/whattree

 

Correlations to NH Frameworks
Science:

  Life Science: LS1.1

  Science Process Skills: SPS1.1, SPS3.1, SPS4.6

Correlations found at  
www.nhplt.org/Correlations.htm

How to Classify
There are many ways to classify trees. The following is a summary of charac-
teristics people use to identify different species. For more information, refer 
to the background information in PLT’s Pre K-8 Activity Guide for “Burst-
ing Buds” on page 277 and “Germinating Giants” on page 279.

Needles or Broad Leaves

In the simplest sense, two kinds of trees grow in New Hampshire: soft-
woods and hardwoods. Softwoods have needle-shaped leaves. Pines, spruces, 
hemlocks, and firs are all examples of softwoods. They are also coniferous. 
Conifers have seeds that develop inside cones. For the most part, conifers 
with needle-shaped leaves are evergreens. That means they do not lose all of 
their leaves each year and, instead, stay green year-round. 

Hardwoods have broad leaves. Oaks, maples, beeches, and ashes are ex-
amples of hardwoods. Their seeds are usually in fruits or nuts. Generally they 
are deciduous, which means they lose all of their leaves each year. 

Classifying trees as softwoods and hardwoods can be misleading because 
the wood of some softwood trees (conifers) are harder than that of a hard-
wood (broad leaf ). For example, red pine is harder than aspen. 

It can be equally confusing to classify trees as coniferous and deciduous. 
For example, larches grow cones and needles, but lose their leaves every year. 
This makes them a deciduous conifer. By contrast, a holly is a broad leaf tree 
that is also an evergreen.

 w page 24 w

needles of the 
red spruce



Common Trees in 
New Hampshire 
New Hampshire has many common 
examples of both softwoods and hard-
woods.

Softwoods
eastern white pine

pitch pine

red pine

red spruce

white spruce

black spruce

northern white cedar

balsam fir

eastern redcedar

eastern hemlock

Hardwoods
silver maple

striped maple

mountain maple

white birch

yellow birch

black birch

gray birch

red oak

white oak

sugar maple

red maple

American beech

basswood

black cherry

aspen (poplar)

All hardwoods listed are deciduous. 

All softwoods listed are evergreen.

The Shape of Things
The overall shape of a leaf gives clues to the tree’s identity. For example, wil-
lows have long, slender leaves; alder and cherry trees have oval-shaped leaves; 
and poplars and gray birch have triangular-shaped leaves. Similarly, fir needles 
tend to be flat, pine needles are rounded, and spruce needles are squarish. Other 
variations on a leaf shape affect the tips and bases. The tips may be notched, 
pointed, rounded, tapered, and so on. Beech and black cherry leaves have ta-
pered tips. The tips of black gum leaves are rounded. The bases may be squared, 
rounded, heart-shaped, and so on. Basswood has a heart-shaped base, while the 
bases of yellow and paper birch leaves are rounded.

Simple and  
Compound
When most people think of leaves, they think of simple leaves. Simple leaves 
have only one piece to them. Maple, oak, aspen, sycamore, and many other trees 
have simple leaves. Compound leaves, on the other hand, are made up of several 
leaflets. Ash, walnut, hickory, and sumac trees all have compound leaves.

Margins
The edges or margins of leaves also provide clues to a tree’s identity. For example, 
some leaves have teeth or serrated edges along their margins, such as beech and 
paper birch. Some leaves have lobed margins, as on red oak and sugar maple. 
Still others—alder and black gum—have leaf margins that are entirely smooth.

Textures
Some leaves are completely hairy (staghorn sumac). Others have hairs on only 
one side (sycamore and yellow birch), while others are completely smooth 
(young black cherry). By contrast, a mature black cherry has hairs along the mid 
vein only. Leaves may also be thick or thin, rough or waxy.

Leaf Arrangements
Another characteristic to identify a tree is the way its leaves are arranged on the 
twigs. Many trees have alternate leaves that are staggered along the twig, such 
as oak, hickory, and beech. Other trees have opposite leaves that grow in pairs 
along the twig; for example, maple, ash, and dogwood. And some leaves grow in 
whorls, or are whorled, like pines. The leaves on pines, spruces, firs, and other 
needle-leafed trees also grow in patterns. For example, leaves on pines grow in 
clusters. Red pine needles grow in clusters of two, pitch pine in clusters of three, 
and white pine in clusters of five.
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Red Maple

Eastern 
White 
Pine



Common 
Tree Shapes

 w page 26 w

Twiggy Clues
If you know what to look for, even 
leafless twigs on a tree can tell you 
the tree’s identity. This is especially 
helpful when identifying decidu-
ous trees in the winter. By looking 
at where the leaf scars or buds are 
on the twig, people can tell if the 
leaves grow in an alternate, op-
posite, or whorled pattern. (Leaf 
scars are the places on twigs where 
leaves were once attached.) The 
size, color, and shape of buds can 
also help to identify trees. For in-
stance, beech has cigar-shaped buds and walnut has monkey-
face shaped leaf scars. Spines and thorns on twigs also help 
to identify a tree. For more investigation of tree twigs, go to 
“Bursting Buds,” page 277, in the PLT Activity Guide.

Fruit and Flowers
The shape, color, texture, size, and other characteristics of the 
fruits, cones and flowers can be used to identify trees. The 
seed-bearing structures of conifers are cones and their sizes and 
shapes vary widely. On hardwoods, seeds are encased in fruits. 

Different trees produce different kinds of fruit, such 
as berries, winged seeds, nuts, pods, or some other type of 
fruit. Red, sugar, and silver maple are easy to recognize by 
their winged seeds called samaras. Both black cherry and pin 

cherry have berries for fruit. Common trees that 
produce nuts are beech and oak. The black locust 
sheds its seeds in pods.

Bark Basics
Many people identify trees just by looking at the 
color and texture of tree bark. For instance, bark 
may be shaggy (shagbark hickory and white oak), 
smooth (American beech and young red maple), or 
rough (red oak and eastern white pine). Bark may 
have deep furrows or markings (white ash). Paper 
birch is an example of a tree easily identified by its 
white peeling bark. When using bark to identify a 
tree, look at the bark growing on the trunk rather 
than on branches and twigs, because the bark on 

a branch is thinner and newer and may look quite different 
from that on the trunk. Bark also looks different as a tree 
gets older. For more information on bark types, please refer 
to “The Closer You Look” on page 263 in the PLT Activity 
Guide, and pages 4 of this supplement.

Shaping Up
Trees can be identified by their characteristic shapes. In fact, 
just by glancing at the shape of a distant tree, some people 
can tell what kind of tree it is. It is important to note, how-
ever, that a tree’s shape may vary due to its location in open 
spaces versus dense woods and their exposure to continual 
windy conditions. Generally, trees growing in woods have 
more compact tops.



What’s In A Name?
The very characteristics that enable us to identify and clas-
sify trees give rise to a variety of common names and tree 
lore. Each tree in New Hampshire may have three or more 
common names. These names offer clues about the special 
features of a particular tree. For example, the striped maple 
has green bark colored with gray and white stripes. This tree 
is also known as the moosewood, because moose like to chew 
on its branches for its sweet sap; the whistlewood, because the 
bark comes off its branches easily when making whistles; and 
goosefoot maple, because the leaves’ wide, flat, three-lobed 
shape looks like a goose’s foot. 

Sometimes two different trees share the same common 
name, as with ironwood. There is smooth-barked ironwood, 
Carpinus caroliniana, also known as American hornbeam, 
blue beech, and water beech. And there is rough-barked iron-
wood, Ostrya virginiana, also known as eastern hophornbeam. 
Both species grow to about 30 to 40 feet in height with small 
trunk diameters. The wood of each is known for such hard-
ness that it is preferred for levers, ax handles, and other tools. 
In fact, the shared name of hornbeam stems from “horn” for 
toughness and “beam,” an old word for tree. As their names 
suggest, they differ in appearance. American hornbeam has 
smooth, blue-gray bark, while eastern hophornbeam has 
flaky, gray-brown bark. Their fruits and leaves differ, as well. 
Because of their small stature they are not widely harvested 
commercially.

Trees may be called different common or nick names in 
different parts of the state. In the North Country, all maples 
(except sugar maple) are called soft maple. Use of this gener-
alized term is not shared in the southern part of New Hamp-
shire. Given the confusion that arises from the use of com-
mon names, scientific names are necessary to ensure people 
are referring to the same species. Two interesting references 
for tree names and lore are A Natural History of Trees of 
Eastern and Central North America and Red Oaks and Black 
Birches. Both are listed in the resource section. 

Non-Native Species
When exploring any landscaped area, be aware that non-native species are commonly planted for their aesthetic value or 
tolerance of stressful conditions. Examples include Norway maple, saucer magnolia, flowering crabapples, barberry, Eu-
ropean buckthorn, and European mountain ash. Other common non-natives are apples, Colorado blue spruce, weeping 
willow, burning bush, and ginko. Although they provide living examples of many botanical characteristics for study, these 
species—and others—are not native to New Hampshire forests. 

“Invasive” means a plant, animal, or other organism that is typically non-native to a particular ecosystem and where 
introduction causes—or is likely to cause —harm to the environment, human health, or the economy. Three species are pro-
hibited in New Hampshire because of their invasive nature. They are burning bush, Norway maple, and Japanese barberry. 
For more information on non-native, invasive species, see “Guide to Invasive Upland Plant Species in New Hampshire,” 
a document published by the NH Invasive Species Committee, NH Department of Agriculture, and UNH Cooperative 
Extension in 2005. A link to the document can be found at http://extension.unh.edu/forestry/Docs/invasive.pdf.
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COMMON NAME NICK NAME(S)

red maple soft maple, white maple,  
swamp maple

sugar maple hard maple, rock maple

silver maple river maple, cut-leaf maple

eastern hophornbeam ironwood, lever-wood

American hornbeam ironwood, muscle-wood,  
blue beech, water beech

red pine Norway pine, hard pine

pitch pine black pine, hard pine

white spruce cat spruce (smells like cat urine)

eastern larch tamarack, hackmatack,  
American larch

eastern redcedar juniper

balsam poplar Balm of Gilead poplar

pin cherry fire cherry, bird cherry

basswood linden, bee-tree

sycamore buttonwood, button ball tree, 
plane tree, white wood

black gum

 
buttonwood, black tupelo,  
beetle-bung, sour gum, pepperidge 

Here are some trees found in New Hampshire 
and their nick names.



Activity 76:  
Tree Cookies

Overview
One of the best ways to learn about a tree is to 
look at its annual rings. Tree rings show a pattern 
of change in the tree’s life as well as changes in 
the area where it grows. In this activity, students 
will trace environmental and historical changes 
using a cross section of a tree trunk, otherwise 
known as a “tree cookie.”

How to Use  
This Information
This supplement enhances the information pro-
vided in the Background section of this activity. 
Use this material in addition to the information 
contained on page 327 of PLT’s Pre K-8 Activity 
Guide.

Resources
Important historical information and local stories 
about New Hampshire are collected by many 
around the state. See page 32 of this publication 
for a list of community resources.

www.americanforests.org

Correlations to  
NH Frameworks
Literacy: 

  Reading Indicators: 

	 	 	Vocabulary:	1.1

   Breadth of Reading: 3.1, 3.2, 3.3, 3.4

  Written and Oral Communication:

   SL: 1.1, 1.2

   Expressive Writing: 5.3, 5.6

   Oral Communications:  
    1.1, 1.2, 1.3, 1.4, 1.5

Science:

  Life Science: LS2.1, LS3.1

  Science Process Skills: SPS1.1

Correlations found at 
www.nhplt.org/Correlations.htm 

Tree Cookies:  
A Word About Rings 
Why do tree rings differ among species? In temperate climates such as New 
Hampshire has, trees grow rapidly in diameter in the spring. The diameter 
growth slows as the season progresses. The growth in the spring is full of conduc-
tive tissue and is often porous. The cells are large and can often be seen with the 
naked eye. This part of the tree ring is called early wood or spring wood. Denser 
and frequently darker wood grows later in the season and is called late wood or 
summer wood. It is less able to carry sap, but helps support the tree. 

Together, the early wood and the late wood create a distinct band called an 
annual ring. It corresponds to one season’s growth. There is always an abrupt 
transition between one year’s annual ring and the next. However, the transition 
between early wood and late wood can be abrupt or gradual. Certain softwoods, 
such as red pine, have an abrupt transition. By contrast, eastern white pine has a 
gradual transition between early wood and late wood. 

The rings of hardwoods are classified as either “diffuse porous” or “ring po-
rous.” Diffuse porous hardwoods include maples, beech, and aspen. The early to 
late wood transition is gradual. Ring porous hardwoods (oaks, ashes, and hicko-
ries) exhibit a more abrupt transition. These transitions between the cell types 
within an annual ring, different densities and colors, and many other properties 
produce the differences in tree rings among species.
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1.  Start with a species with well-defined growth 
rings.  For hardwoods, use white ash,  
red oak, or shagbark hickory.  For soft-woods, 
use hemlock, eastern white pine, red  
pine, or Scot’s pine.

2.   Cut a cross section of branch or trunk

3.  Dry cookie slowly in an oven, microwave oven, 
or in the sun.  If you dry the cookie too fast, it 
will crack or even burn.

4.  Sand the cookie.

5.  Wipe with water to remove dust particles and let 
dry.

6.  Treatment options. Wipe with iodine to make 
rings more distinct or coat with polyurethane. 
Leave some cookies untreated to allow students 
to feel and smell the wood.

New Hampshire Forest  
History Timeline
When looking at the growth rings of a tree, one can imagine 
it as a time line of history. The shape and width of each ring 
portrays such local natural events as floods, droughts, 
and fire. Consider the oldest known tree in New Hamp-
shire—a black gum tree—estimated to be over 700 years 
old. Many major natural and human-related events have 
occurred during its life time. This tree’s first rings were 
grown during Christopher Columbus’s historic voyages. 
The tree later survived every significant natural disaster 
recorded in our time.

Natural Events

The shape of a tree’s growth rings can record many natu-
ral events. For example, wider than normal rings signify 
growth spurts that may have been caused by heavy rains or 
openings in the surrounding forest from tornadoes. Scars 
in a growth ring may indicate fire. Narrow rings—a sign of 
slow growth—may signal distress from drought or an insect 
attack. In some cases, the natural event may have been so 
serious that the trees involved have died and decomposed, 
leaving no clues behind to observe. 

Human Events

While a tree’s growth rings cannot record human events in his-
tory as they do for natural events, the rings do form something of 
a timeline. For older trees—like the black gum—you can relate 
significant events to the life of the tree.
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A Note of Caution

Only cross-sections cut from the base of a tree can accurately depict a tree’s age. Cookies cut higher on the tree and 
from branches have fewer growth rings. Of course, to use a tree cookie as a timeline, you also need to know what 
year it was cut.



1603 First exploration of New Hampshire by Euro-
peans. Large old growth forests of hardwoods 
and softwoods covered the state. 

1623 First European settlement in what is now Rye.

1631 Construction of first sawmill in the state.

1634 First ship masts exported to England.

1706 Last mature forest in Piscataqua basin  
harvested.

1700s  (into the early 1800s) State’s forests cleared 
for agriculture.

1860 Industrial revolution. More than 50% of 
state’s forests harvested..

1867 Invention of process for making paper  
from wood pulp.

1869 Gypsy moth attack.

1871 Severe drought.

1890 Beech bark disease.

1900 (early 1900s) Extensive clearcutting at the 
turn of the century. Prompted the eastern 
conservation movement.

1903 Major forest fire. Over 200,000 acres burned, 
including over 85,000 acres in Zealand valley 
of White Mountains.

1910 White pine blister rust discovered in  
southern NH

1911 Passage of Week’s Act authorizing federal land 
purchases for national forests in the east and 
leading to creation of White Mountain and 
Green Mountain National Forests.

1916 (until 1920) Chestnut blight. Chestnut  
trees decimated within 15 years.

1920 Spruce budworm attack.

1930 Dutch elm disease outbreak.

1935 State park system established

1938 Major hurricane. Blowdown of trees  
estimated at 1.5 billion board feet.

1941 Worst drought on record since 1871. Only 
.42 inches of rainfall for April.

1941 Major forest fire. Over 24,000 acres burned in 
Marlow, Stoddard, Washington, and Gilsum.

1947 Major forest fire. Over 20,000 acres burned in 
Strafford and Carroll Counties in October.

1960s Butternut Canker appeared.

1965 Severe drought. Only 31 inches of  
precipitation.

1971 Saddled prominent caterpillars defoliated 
600,000 acres of trees

1974 Eastern Wilderness Areas Act designated the 
Presidential-Dry River Wilderness in the 
White Mountain National Forest.

1976 Spruce budworm attack. Estimated 106,000 
acres defoliated.

1980 Major drought. Only 36 inches of  
precipitation.

1981 Gypsy moth attack. Nearly 2 million  
acres defoliated.

1983 (until 1984) Bruce spanworm attack in 
Northern Grafton and Coos Counties. 
17,600 acres defoliated.

1985 Major drought. Approximately 36 inches  
of precipitation.

1988 Major drought. Only 37.5 inches of  
precipitation.

1995 Major drought.

1997 Major drought.

1998 Major ice storm. Hundreds of acres  
throughout the state damaged.

2003 Old Man on the Mountain collapses

2005  Monadnock region experiences record 
amounts of flooding 

2006 Record flooding experienced statewide.

2006  State population reaches 1,300,000 (estimate)

2006 United States Senate passed the New England 
Wilderness Act of 2006 creating 82,000 acres 
of wilderness and 15,000 acre recreation area 
in the White Mountain and Green Mountain 
National Forests

2008  Tornadoes hit central New Hampshire.

2008  Worst ice storm on record in  
New Hampshire.

History Timeline
How many of the state’s major human and natural events can you relate to the life of a single tree?
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Big Trees of New Hampshire
While our state’s big trees are smaller than the redwoods of 
the west, some species reach over 130 feet. The New Hamp-
shire Big Tree Program registers and monitors the most 
outstanding examples of various tree species in the state. In 
addition to locating the largest trees, the program works “to 
obtain the cooperation of the tree owners to protect and 
preserve these specimens as landmarks for future generations 
to enjoy.” The program is sponsored by the Society for the 
Protection of New Hampshire Forests, New Hampshire Divi-
sion of Forests and Lands, and UNH Cooperative Extension.

Trees with the largest circumference at breast height, ver-
tical height, and average crown spread are listed in the New 

Hampshire Big Tree Program. The program also reports to a 
national program sponsored by American Forests, an organi-
zation that, among other things, communicates the benefit of 
trees and forests. (www.americanforests.org) 

Three trees in New Hampshire are currently national 
champions, the largest of their species in the United States. 
They are a common apple tree, a black birch, and a pitch pine.

Anyone can nominate a tree to be a big tree champion. 
For more information about the New Hampshire Big Tree 
Program and to enter a big tree candidate, contact UNH 
Cooperative Extension, UNH-Manchester, Univ. Center room 
311, 400 Commercial St., Manchester, NH 03101, or call 
629-4124. http://extension.unh.edu/forestry/BigTree.htm 
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Activity 67: How Big Is Your Tree?
Trees come in various shapes and sizes. In this activity, children will measure trees in different 
ways and become familiar with tree scale and structure. They will also learn the importance of 
standard units of measure and measuring techniques.

Doing the Activity
Any time you are outside, select a tree for children to measure. Begin by asking youth how they 
might measure something without the proper tools. Then challenge children to measure small 
outdoor objects (leaves, branches, rocks) using their own body parts: a foot, hand, arm, or finger.  
Guide children to your selected tree and ask them to estimate the following:

• Height
• Circumference 
• Diameter at Breast Height (DBH)
• Width of Canopy (or Crown Spread)

Depending on the age and ability of the children, you may want to provide a six inch ruler or five foot piece of 
string for assistance. You can request that calculations be estimated in body measurements (hand spans, arm 
lengths, etc.) or accepted units of measure (feet, meters, etc.) Ask: why might it be useful to measure trees?

On a sunny day, show students how to measure shadows and use a ratio comparison to 
determine tree height. The mathematical proportions are outlined in the box below. Invite 
children to practice using the illustrated example.

©American Forest Foundation. 
Adapted from Activity 67: How Big Is Your Tree? from Project Learning Tree’s 
PreK-8 Environmental Education Activity Guide.

Project Learning Tree®  
(PLT) is a program of 
the American Forest 
Foundation.

PLT improves children’s environmental awareness, critical thinking skills, and academic performance.
• Attend a workshop near you to receive PreK-12 PLT activities, ideas, and materials.
• Encourage your child’s school to incorporate outdoor learning and PLT.
• Learn more at www.plt.org or call 202-765-3641 www.plt.org

Tree Fact
As autumn approaches, 
remember the value of falling 
leaves. Minerals taken up by 
these leaves are returned to 
the soil through decomposition, 
providing nutrients for other 
trees and plants.

  Tree’s Height   =   Child’s Height 
 Tree’s Shadow   Child’s Shadow 

  OR

    Tree’s Height  = Child’s Height x Tree’s Shadow
   Child’s Shadow

Tree’s Height = x
Tree’s Shadow = 63 feet
Child’s Height = 4 feet
Child’s Shadow = 6 feet

Connecting Kids to Nature
Nature is a great teacher! Try this outdoor activity – it’s safe, fun, and educational.
Project Learning Tree® activities build children’s creative and critical thinking skills

while they learn what the environment needs to remain healthy and sustainable.



Crown Region Area Center for Educational Enhancement, November 2001 
Updated by Florida Project Learning Tree Central, July 2007 
Project Learning Tree’s How Big Is Your Tree #67 FCAT-like Prompt 
 

Measuring the 
Circumference/Diameter of 

Trees 
 
 
 

Locate two different trees outside 
your classroom.  Use a string or 
tape measure to find the 
circumference of each tree.  Once 
the circumference is determined, 
find the diameter of the two trees.  
Afterwards, check your answers by 
using the DBH tape. 



Created by Minnesota DNR Forestry Education August 2005 
 

Make Your Own Diameter Tapes 
Use with PLT Activity # 67, “How Big is Your Tree?” 
Diameter tapes are used to measure the diameter of a tree.  Tree diameters are one of 
measurement needed to estimate the volume of wood that can be cut from a tree.  You 
can create your own low-cost diameter tape by using the directions below and flagging 
tape. 
 
How to make a diameter tape: 
Diameter tapes are based on the geometric formula 

d = C/pi (diameter = circumference divided by pi) 
 

1. Cut a 31.4-inch strip of flagging tape (or paper) 
 
2. Divide into 10ths (What is 31.4 divided by 10?) 

 
3. Draw lines at each 10th 

 
4. Mark each line: 0, 1, 2, 3, 4, and so on 

 
 

0 
 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

8 
 

9 
 

31.4” 
 
How to use a diameter tape: 

1. Wrap tape around tree 4-½ feet from the base of the tree (this is diameter at breast 
height, or dbh). 

2. The reading on the tape is the tree’s diameter. 
 
Tip: Practice measuring circumference and diameter 
using coffee cans in the classroom.  
 
 
Alternate method 

1. Using a regular tape measure (inches), measure 
tree’s circumference at dbh. 

2. Record the circumference, plug into the 
formula: d = C/pi 

 
Example:  
If the circumference reading from tree is 6 inches, then 
d =  6/pi 
d =  6/3.14 
d = 1.91 inches 

Always measure tree 
circumference and diameter 
4-½ feet up from the base of 
the tree (diameter at breast 
height). Photo from: Virginia Technical  

Forestry Department 
www.cnr.vt.edu/dendro/forsite/dtape.htm



Activity 27: Every Tree for Itself 
Try this active simulation to give children an understanding of the conditions trees need to live and grow.  
This activity will also help teach that trees must often compete for their needs. 

Doing the Activity
Challenge students to think about the things they need to live and grow. Then ask about the things trees need 
to survive. What are a tree’s needs and how do they get them? What happens to trees when these needs are not 
met? Explain how trees use leaves to capture sunlight and roots to access water and nutrients. 

Did you know that for many species, a tree’s height is roughly equal to the diameter of its root spread? This 
concept is illustrated in the diagrams below.

Explain to children that this 
information can be used to 
determine the root spread of 
a tree their size… or the size 
of their own root spread if 
they were a tree! Ask:

• How tall are you?
• What is the diameter of 

your root spread? (the same 
as their height!)

• How can we make a circle 
large enough to show the 
size of your root spread? 
(help them do so, using 
string or sidewalk chalk)

Have children stand in the middle of their root spread circle and pretend they are a tree. Remind children 
that trees are rooted to the ground and cannot move or talk in order to get what they need. Ask children to 
demonstrate how a tree might act if sunlight only reached one side. What might a tree look like if it is hungry, 
thirsty, or cold? What might happen if a tree’s root spread overlapped with those of other trees? How do trees 
compete for survival?

©American Forest Foundation.  
Adapted from Activity 27: Every Tree for Itself from Project Learning Tree’s PreK-8 Environmental Education Activity Guide.

Project Learning Tree®  
(PLT) is a program of 
the American Forest 
Foundation.

www.plt.org

Tree Height and Root Spread
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PLT improves children’s environmental awareness, critical thinking skills, and academic performance.
• Attend a workshop near you to receive PreK-12 PLT activities, ideas, and materials.
• Encourage your child’s school to incorporate outdoor learning and PLT.
• Learn more at www.plt.org or call 202-765-3641

Connecting Kids to Nature
Nature is a great teacher! Try this outdoor activity – it’s safe, fun, and educational.
Project Learning Tree® activities build children’s creative and critical thinking skills

while they learn what the environment needs to remain healthy and sustainable.



Activity 41: How Plants Grow  
A plant is a living system. It needs sunlight, water, air, nutrients, and space to function 
and grow. In this activity, children design an experiment to test these requirements.

Doing the Activity 
While exploring a park, farm, or other green space, challenge children to find signs 
of new plant growth. While examining samples, ask what factors are necessary for 
plants to grow (sunlight, water, soil, space). Ask children how they might design an 
experiment to test the necessity of these requirements. Help them write and illustrate 
the steps to their experimental design. 

Ask children to look at the drawings below. Of the four options (A, B, C and D), which 
two should be used to test how sunlight affects plant growth? Use this example to 
explain the importance of experimental control.

If possible, obtain two plants of the same size and species to give the experiment YOU 
designed a try. Allow one plant access to a single requirement, while denying the same 
requirement to the other. At set intervals, let children measure the seedlings. After a 
period of time, measure and compare the two plants. Ask whether they look different, 
and if so, why? 

Try the following: 

• Take digital photos every few days, and use presentation software to create a 
visual timeline of plant growth.

• Compare children’s growth to that of the experimental plants by measuring child 
height at the beginning and end of the experiment.

• Create a “flip-book” that shows plant growth in animation. Index cards work great!

Adapted from Activity 41: How Plants Grow of Project Learning Tree’s PreK-8 Environmental Education Activity Guide

Try this activity in a forest—a natural place to learn! 
For over 35 years, Project Learning Tree® has used the forest as a “window” to help young people 
gain an awareness of the world around them and their place within it. Blending a walk in the 
forest with a fun and engaging PLT activity creates a powerful learning experience for children  
of all ages. Here’s one idea in a series from PLT that introduces the concept of systems. 

Discover how PLT can help you teach… from nature!
• Attend a workshop near you to receive PLT activity guides, ideas, and materials.
• To contact your local PLT State Coordinator, visit www.plt.org or call 202-463-2475.

Project Learning Tree® (PLT) 
is a program of the American 
Forest Foundation.

Connecting Kids to Nature
Answer: C and D
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