3/2015 Harrington School Grade Four Winter

GRADE FOUR LATE WINTER NATURE WALK
Classification of Trees

0
N2
%
JZons

OBJECTIVES:
e Learn the value of scientific classification
e Understand that identification of trees requires close observation of tree characteristics.
e Use Conifer and Deciduous dichotomous keys in order to identify tagged trees outdoors
e Sharpen observational skills

PREPARATION:
e Schedule walk between late February and early March. The buds should not be developing on the trees,
except for perhaps the red maple.
e Walk duration is 75 minutes: 30 minutes indoors and 45 minutes outdoors
» Notify school nurse of the scheduled walks.
e Mark and number assigned trees with surveyors tape (See map on p. 8)
e Cut twigs from each tagged tree and bring into the classroom.

MATERIALS:

e Surveyors tape and sharpie

e 2 twig samples from each marked tree, numbered, plus 2 more twigs samples, from any tree, for a total
of 24 samples. Each student group will have 6 twigs: 3 deciduous and 3 coniferous.

e 1+ Tree cross section(s) and an additional 4 deciduous twigs with distinct growth scars to share among
the groups.

e 10-12 copies each of Conifer and Deciduous Dichotomous Keys [Print double-sided]: 1 copy for each
student pair.

e Clipboard & pencil for each student [supplied by teachers]

e Worksheet for each student [supplied by BBY coordinator]

ACTIVITIES:
e Discuss the age and growth of trees through the observation of a tree cross-section and branch samples.
e Working in student groups, identify twigs using dichotomous keys in the classroom.
» ldentify marked trees outdoors using dichotomous keys.
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PRE-WALK ACTIVITIES: TO BE LED BY THE TEACHER
Scientific Key Talk (45min)

Introduce the concept of classification and create a simple dichotomous key

1) WHAT IS CLASSIFICATION?
Classification is organizing, sorting and grouping by Properties or Characteristics.

2) WHY DO WE CLASSIFY?
Classification system is useful when you have a large collection of things. A system makes it easier to find
something in a collection, or to compare, study a feature and add new information to that collection.

3) EXAMPLES OF CLASSIFICATION SYSTEMS:
a. How books are sorted in a library: Fiction /Non Fiction
b. Non-Fiction: uses Dewey Decimal System that groups books by subject and assigns them a unique
number. EX: 900-geography and history, 930-ancient world, 931- ancient China, 932-ancient Egypt,
933-ancient Palestine, etc

Suppose another ancient civilization (Atlantis) was discovered. What call # is it likely to have?

4) SCIENTISTS ALSO CREATE CLASSIFICATION SYSTEMS to organize the things they study and
help them focus on what the most important characteristics are.

Examples:

INSECT PROPERTIES are: ARACHNID PROPERTIES are:
e 3 pairs of legs e 4 pairs of legs

e 2 antennae e 2 body segments

e 3 body segments (head, thorax, abdomen) Exoskeleton
e Hard shell or “exoskeleton”

Suppose you are a scientist exploring a
jungle and you find this (show attached
photo of a tick).

What is it? Is it an insect?
(Tick is not an insect)

* : = ~ e .

& I8 ]

Scientists develop key properties to classify what they discover. Scientists reclassify as new information is
discovered. At one time all living things were classified in the plant or animal kingdom. Today scientists use 5

categories; plant, animal, bacteria, fungus/mold and these categories are still debated.
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5)

6)

INVENT A DICHOTOMOUS CLASSIFICATION SYSTEM

If you worked in a shoe store how would you organize shoes? Dichotomous system keeps branching into 2
parts and looks at one property at a time. Remember that classification is useful when there is lots of
information so you need to identify key features.

HOW: Shoe Classification
Divide class into 2 groups. Each groups needs a large sheet of paper or white board to write on.
a. Label top node “all shoes”. Ask every child to take off 1 shoe and put it in the center.
b. Observe the group of shoes. Find properties (key features) that relate to function or differences that
do not change. (Ex: do not use clean or dirty as characteristics)
c. Write a property in the node and label branches with yes or no.
d. Start with the most general properties and work down to specifics.

REGROUP: Share and compare the TWO SYSTEMS
How can you test the effectiveness of your identification key?
0 New information
0 Try anew shoe (teachers)
o0 When might a classification tree have to be changed? (New discovery that doesn’t fit the key)

CLOSING: TIE INTO BIG BACKYARD WALK
We will look at how scientists classify trees on our Big Backyard walk and we will be using a classification
“key” to identify trees.

Why is knowing how to do this useful? (Tap tree for maple syrup in the winter? If tree produces edible
fruits/berries might not want to cut down in winter? Understand why a tree is sick?)
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NATURE WALKS: To Be Led By Big Backyard Volunteer
Indoor Portion (20-30 min)

Divide students into groups, one group per walk leader. Grade Coordinator or Trainer gives intro:

Say: Remember when you created a dichotomous key to organize information about shoes? Scientists create
keys to organize information about nature. Today we will work with classification keys to help us identify trees
in the winter using their winter twigs.

Last year in 3™ grade we used leaves to help us identify different types of trees that could be used for medicines,
food and building boats and houses.

Suppose you wanted to tap a sugar maple to make maple syrup. Sugar maples are tapped in late winter when
there are no leaves on the trees. How can you tell which trees are sugar maples? One way is to look at the
twigs on a tree.

Scientists organize trees into two main categories: Deciduous and Conifers. Deciduous trees have leaves that
fall off to survive winter. Conifers trees have leaves, called needles, which do not fall off. Conifers trees also
have cones.

ACTIVITY #1 : How Trees Grow (10 min)
Ask: How do trees grow? Allow students time to share ideas.
1. Trees grow taller from the top and not from the ground up. Tree branches grow longer from their tips
every year. This is opposite from the way people grow.
2. Tree trunks and branches grow around each year as a layer of new growth develops under the bark.
3. Atree branch, on a mature tree, is always the same height above the ground. If you hang a swing
from a branch it will always be the same distance from the ground.

TREE CROSS SECTION

Ask: Do you remember finding out the age of a pine sapling when you were in Kindergarten?
0 White pine and spruce trees grow their branches in whorls.
0 The tree’s age can be determined easily by counting the whorls.

Ask: Is there another way you tell how old a tree is? (Count the rings in a trunk cross section)
Use tree cross section to explain how the growth
~ heartwood rings illustrate how a tree’s stem or trunk grows
latewood . f sapwood each year. Trees grow one ring bigger each year.
maatl | Jreeculur The approximate age can be determined by
counting the rings.
e Ask: Where is the oldest ring? (In the center).
The fibrous center is not alive.
e Ask: Where is the live part of the stem/trunk?
(Cambium layer-outside inch of the trunk.)
s e The cambium layer is between the bark and
Rae sapwood and is where the tree grows new
wood each year. Sapwood paler and softer than
heartwood and transports H.0 & minerals.

nner { secondary phioem —'9
s cork cambium
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Ask: Why would cutting the bark in a ring around the tree trunk kill the tree?

o Cutting this living layer prevents the tree from transporting water and minerals from the ground to

the leaves or transporting sugars down from the leaves.

Ask: What else might be learned from looking at the different rings? Do you notice any patterns?

Weather patterns can be observed:

0 Rings formed close together indicate slow growth years (drought? excessive heat or cold?).

0 Rings with more spacing between them indicate better growth years.

WINTER TWIG

Provide students a few minutes to make some general observations of the winter twig (3/ group)

Show the children the following:
e LEAF SCARS:

o Are found along the branch just below each bud.

o0 This is where last year’s leaf was attached

o If students look closely, you can see little dots showing
where the veins carried sap from the roots to leaf.

e TERMINAL BUD SCARS:

0 Look at the end/terminal bud. It has a line all around the
bas of the bud.

0 The terminal bud is the bud at the very end of the branch.
The line running around the base of the terminal bud is the
growth ring.

0 Look back along the twig until you find another line
around the twig.

0 This is where last years terminal bud was and how much
the branch grew from last year.

0 Ask: How can you tell how old the branch is?

o0 Tree branches grow from the tip each year. By looking at
the scars formed at the base of the terminal bud, one can
determine how old the branch is.

o Counting ring to ring, one can tell the age of the branch
and even how the weather patterns affected growth.
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ACTIVITY #2: Tree ldentification led by Walk Leader (20 min)

Distribute twig samples to each group of students: three conifer twigs and three deciduous twigs. Pass out
dichotomous keys.

Say: We will be looking at different twigs in the classroom so you can practice identifying trees before you go

outdoors. We will use an identification key that focuses on specific features of twigs.

Ask: What do you notice? Are all the samples the same? How do they differ? Are any familiar, are there any

you have never seen before?

Ask: How could you separate these samples into two groups? What 2 types of trees are there? Conifer

(evergreen) and deciduous (D for drops leaves).

Ask: How do you think scientists go about identifying trees? Allow students time to share their ideas. (Use

scientific keys)

Work slowly step by step through the key being sure they understand the process and encourage careful
observations. As students work through the samples, if there is time, samples from the different tables can be

shared. Students should have the opportunity to identify at least 2 twigs from each category.

Dichotomous Key

e Key: Tool used by scientists to organize things into groups

e Dichotomous Key: Objects broken down into 2 groups. Answers to questions have 2 possibilities (ex:
yes/no, true/false, left /right etc)

TREE IDENTIFICATION: CONIFERS
Use the conifer key to identify the conifer twigs.
Conifer twigs are differentiated by
1. Leaves that are needle like or scale like.
2. Leaves that are single or in bunch.

Needle like
i

V4

Scale like

Single

In a bunch

4

TREE IDENTIFICATION: DECIDUOUS TREES

Use the deciduous key to identify the deciduous twigs.
Deciduous twigs are differentiated by:
1) Bud Location: Are they opposite or alternate?
2) Branches: Do they have thorns or catkins (flowers in a cylindrical cluster)?
3) Terminal buds: In a cluster or single?

Opposite

4

Alternate

Thorns

Catkins

Cluster | Single Bud
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Twig Detectives: to be led by Walk Leader
Outdoor portion (35 minutes)
Use the map to locate the trees to be identified. Students use their Dichotomous keys to identify the trees and

record their results on their worksheets.

The goal is to apply the same observational skills they used in the classroom, as they investigate the different
trees. Have students work with as many trees as possible, time permitting. Allow time to make general
observations at each stop (deciduous vs. coniferous, height, possible age, health of the tree, buds opposite or

alternate, seeds, nuts, thorns, etc.)

TREES TO IDENTIFY

1) Sugar Maple 2) Hemlock 3) Yew 4) Red Cedar
5) Spruce 6) White Pine 7) Red Oak 8) Red Maple
9) Sumac 10) Crab Apple 11) Black Locust
Harrington School Lt
Big Backyard e : @ ywhits pine
i s;;:uce
:f: dandelion
plantain a
:.? tansey et
red maple
i -
T’. ‘American elm
N .
o crab apple . -
wW : E 00 R S g
S ‘{f
black Io..cu‘.s‘.t» playgrou =
crabj ?Bple; i
2 Lo S
norway r:n?ple »_j'_,:'
grape vine' ’V:‘- >
3 &
dead tree ”
; blackberry
Bridge rosehip
telephone
“‘“".&ei_ - . et c;ak - wee ping cherry : =
red maple s £ e i -:
:.e 'sapli-ng T culvert small pine tree & ﬁ})u E
sotTonaer e i rev. 03/13




3/2015 Harrington School Grade Four Winter 8

EXTRA (OPTIONAL) INFORMATION FOR VOLUNTEERS

HOW TO DETERMINE IF A TREE IS DEAD OR ALIVE:

Many Children ask how to tell if a tree is dead. At the edge of the woods look for dead branches and
observe that dead branches are dry and brittle with no water in them. If any buds had formed they too are
dried and shriveled. The bark pulls away from the trunk and falls off dead trees. Live trees contain water
and the twigs are flexible, even in winter, rather than stiff and brittle. Sometimes you can see a dead branch
on a living tree. Compare the dead branch with its terminal bud with a living branch.

HOW TREES PREPARE FOR WINTER:

Deciduous trees survive winter by becoming dormant, a little like hibernating. The food the tree produces
for its growth and most of the water is stored in the roots; the tree loses its leaves and just shuts down until
spring. The real reason trees lose their leaves in winter is so they will not lose water through their leaves as
they do in summer. On a hot sunny day an average oak tree gives off 300 gallons of water a day into the
air! This water goes out of the tree through holes in the leaves. This is an important part of the water cycle,
but if trees lost all this water in the winter when the ground is frozen they couldn’t replace the lost water.
They would dry out and die. So most trees grow a water proof layer where the leaf joins the branch to
protect the tree. That is why the leaves fall off. Oak trees sometimes do not form a water proof layer so the
leaves stay on; but they become dry and brittle and do not let the water escape. If we broke off an oak leaf,
children would see that the leaf scar is still green. Evergreens are able to keep their leaves because the
leaves are so thin, they do not lose as much water, and because they do contain a kind of natural anti-freeze.
But they too basically shut down for the winter.

TREES HAVE FLOWERS:

Look at the buds on the winter walk. What will they turn into? Will some turn into flowers and others into
leaves. Deciduous trees have flowers, conifers do not. Look at the fuzzy Aspen flowers which bloom in
early spring. Depending on the season, red maple flowers may have bloomed. Birch catkins and the
flowers of Ash, Oaks, and other trees will bloom later.

TREES GET INFECTIONS:
When you take a sample twig be sure to cut rather then break off the twig as breaking off a twig hurts the
tree, and makes it prone to infection. A tree will heal more quickly with a clean cut.
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CONIFER KEY
,
DEFINITIONS // § §@ W |
or or A
Leaves Needle-Like Scale-Like Single In Bundles '
Leaves needle-like A
scale-like AA
A Needle-like  in bundles B
single BB
B In bundles deciduous, many in a bundle LARCH
evergreen, 2-5 in a bundle C
C Evergreen 5 leaves WHITE PINE
2-3 leaves D
D 2-3 Leaves 3 leaves PITCH PINE
2 leaves E
E 2 Leaves leaves about 2" SCOTCH PINE
leaves over 3" F

F Leaves over 3" leaves usually break when bent double_ RED PINE
leaves usually do not break when bent_ AUSTRIAN PINE

BB - Single leaves flat, needle tips not sharp G
leaves not flat, needle tips sharp GG
G Leaves flat, tips not sharp leaves yellow-green below YEW
H

leaves not yellow-green below

H Leaves not yellow-green below

GG Leaves not flat, tips sharp leaves %" or longer

leaves light below
leaves not light below

(tiny stemon leaf)_ HEMLOCK
(no stem on leaf) BALSAM FIR

SPRUCE

leaves less than 2"

PASTURE JUNIPER

AA - Scale-like branchlets flattened

ARBOR VITAE

branchlets not flattened

RED CEDAR

Based on Massachusetts Audubon publication MAS #5

DEFINITIONS
!
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