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Sensory Explorations

Precssessmeny

Name Date

Which is the loudest: thunder, a rock
concert, or a jet af take off?

Neither snokes nor fish have ears on their
heads. How do they hear?

What my senses can ftell me about the garden:
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Questions | have about the garden and what lives there:

What sense do people use to -
read if they cannot see?

What senses dre you using when
you eat?

Sensory Explorations : © Life Lab Sclence Program, Tnc. 1992



Garden Explorers

he Flve Senses
n fhe Garcden, Par 2

Nome Date

How did each sense help Nose answer the question?

Eye:

Hand:

Mouth:

Ear:

Write a new story. This time the sense with a question is Ear.
Ear hears a scary sound in the garden. How do the other
senses help? The story has been started for you. Finish it with
a friend. Use extra paper if you need to. Be sure to give your
sfory afitle. Add pictures if you wish.

e ——— "
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Title:

Ear walked info the garden.
Alone. Justanear.
Suddenly, Ear heard a loud
noise. "I wonder what that
scary noise is,” Ear said.

Eye walked into the garden
and looked around blinking.
“Hello Ear,” said Eye, shyly. "l
am no good at hearing,
but | can help you look for
that scary noise.”

8 Sensory Explorations:
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Guessing Garden

My Mysrery Object

Name

Dcaite

Look for.an object in the
garden that can be your
mystery object. Draw a
picture of it.

It srhells:
v
[t sounds: It feels:
Where | found if:
Itis o

10 Sensory Explorations
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Obsemwvarion Circles

Name Date

s SS s s

Study the plant very carefully. As you study if, take notes.
The questions below will help you gather information.

What color or colors is it?

How does it smell?

How does it feel?

What shape are its leaves?

Are there any animails living on or around it?

Has anything been eating it? If so, what damage do
you see?

® Life Lab Science Program, Inc. 1992 Sensory Explorations
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Where is it growing?

Draw a picture of one por’r or detail of the plant.

What other questions can you ask about the piant?
List them below.

Rt
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Garaden Tools

Name

Date

Name these tools! Explain how each is used. The first one is done

for you as an example.

Tool Name

How Used

Pitchfork

used for moving
hay and making
compost piles

@ Life Lab Science Program, Inc, 1992
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Tool Name | How Used

What would you do if you saw someone who was Not
using a tool safely? Give reasons for your answer.

14 Sensory Explorations @ Life Lab Science Program, Inc. 1992



Sensory Explorations

Posiciss@ssin@ni

Name Date

Scientists measure sound in decibels. A watch
that is ticking measures 30 decibels. So does
a whisper. Thunder is about 100 decibels; a
rock concert is 120 decibels. A jet at take-off - &
measures 130 decibels. Noises louder than  ~
130 decibels are pdainful. Q:H

—H

S

¢ 1) Y

2 ! b\\ AN,

Snakes have no ears, so they cannot
hear sounds through air. They pick up
low sounds from the ground. Fish hear
through their bodies.

What my senses told me about the garden:

@ Life Lab Science Program, Inc, 1992 Sensory Explorations 15
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Questions | still have about the garden and what lives there:

People use their sense of touch to read if
they cannot see. Signs and books written
in Braille have raised dots that stand for
letters of the alphabet.

You use two senses when you eat: taste
and smell. That is why nothing tastes good
when your nose is stuffed up from ¢ cold.

Sensory Exploratiéms ' © Life Lab Science Prog-ram, Inc, 1992
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The Five Senses in the
Garden

A Play

Characters:
NOSE

EVE
HAND
MOUTH
EAR
A CHORUS OF BEES

The Setting: -

A beautiful garden with trees,
bright-colored flowers, and plants
with ripe fruit, EAR is sitting on a
bench in the garden. MOUTH is
standing in the shadow of @
fruit free.)

NOSE: (Walks into the garden,

@ Life Lab Science Program, Inc. 1992

FOCUS ON THE SENSES

alone.) "My, it smells good in here. |
wonder what sweet-smelling thing
lives in this garden.” (NOSE walks
around the garden, sniffing.)

EVE: (Walks into the garden. EYE
looks around and blinks.) “Hello,
Nose. | am not good at smelling. But
| can help you lock for this sweet-
smelling thing. | see that lots of
bright-colored flowers make their
home in this garden. Maybe you
are smelling this one with the pink
petals.”

(NOSE sniffs the flower.) |

NOSE: “"Oh, it does smell sweet! But
that isn’t it.”

(HAND walks into the garden,
redches out and touches different
things.)

HAND (shouting): *Ouch! Maybe
you are smelling the roses that live
in this corner. They have sharp

Sensory Explorations 17




thorns. But their flowers feel soff and
silky.”

" NOSE (sniffing the ain: “What o
lovely smelit But no, that’s not it
either.”

(A loud slurping noise is heard
across the garden. There, in the
shadows, is a giant MOUTH.)

MOUTH (smiling and chewing):
"Sluurp! | am tasting a most defi-
cious fruit. It is juicy and very sweet.
Maybe it is what you smell?”

NOSE (sniffing the ain: “Oh, that
does smell good! But that’s not it
either.”

EAR (listening guietly from the gar-

den bench): *“Maybe | can help

you. | hear the sound of leaves

blowing and falling. Maybe you

- smell the fallen leaves. | hear bees
buzzing, t00. ‘

(CHORUS OF BEES makes d buzzing
noise.)

EAR: "These bees make honey.
here. Perhaps you smell their sweet

18 Sensory Explorations

honey here in the garden.”

NOSE (sighs and shiffles): "No. That’s
not it.”

(Suddenly NOSE jumps in the air
and starts running around the gar-
den, sniffing and sniffing. After a
few circles, NOSE plops down on
the ground. The others gather
around.)

NOSE (shouting happily): “You were
all right! You all helped me find part
of the smell. This garden is home fo
many sweet-smelling things. There
are flowers, fruit, leaves, and honey
here. They all mix together info one
wonderful smell. This whole garden
is what smells so good!”

THE END

-
How Things Work

I¥’s a Matter of Taste

When you bite into a cookie, you
are using more than one sense. -
How can that be? Think about it.
When you are eating a cookie you
can see that it is a cookie. You can
also smell it, You are not only using
your sense of taste, but also your

‘senses of sight and smell. If you

don’t believe it, try an experiment.

Ask a parent or o frie_nd focutup
slices of peeled raw potato, apple,

© Life Lab Science Program, Inc. 1992




and radish. Then hold your nose,
close your eyes, and take a bite of
each. Can you fell the radish from
the potato? The apple from the
radish? Probably not. Why? You do
not have enough information to tell
your brain what you are eating.
When you eat, your brain gets infor-
mation from your eyes and nose as
well as your mouth.

Hidden in Plain View

Some animals have the same col-
ors as their surroundings. They blend
into the background. This is called
camouflage. It helps them survive
because it makes them difficult to
see. Polar bears live in the arctic
region where there is lots of snow.
Because their fur is white, polar
bears blend info the snowy land-
scape.,

Fa

© Life Lab Science Program, Inc. 1992

You have to look hard fo see a
walking stick. Guess how it got its
name? Walking sticks are long, thin

insects that look like Twigs. They
even have the same colors. They
are brown and green or sometimes
gray. They look so much like sticks
that they are hard to spot until they
move.

Some animals do not use color to
hide. They show off their colors. The
colors warn their enemies to stay
away. One example is the mon-
arch butterfly, It has a bad taste
and can be poisonous. Its bright
orange and black colors warn
many birds that this butterfly would
not be a fasty snack.

Sensory Explorations 19




Did You Know?

e Crickets hear with their front legs.

e Lobsters taste with their feet.

e Fish hear through their bodies.

I¥'s a Record!
Facts about the Senses

e Some people can fell the differ-
ence among as many as 300,000
different colors.

¢ The human eadr can hedr more
than 1,500 different musical notes.

¢ Eagles have the best eyesight of
all animals. An eagle can spot a

hare from 3 kilometers away.
(U
=2

—

¢ A blue whale is the loudest ani-
mal. It can make sounds that caon
be heard 850 kilometers away.

3
N~ o~ -
o= ..:_"\,-
\ ' .
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Seeds

Precissessnneni

Name Date

What is the largest seed in the world?

Which is bigger: a poppyseed or a seed
from a Giant Sequoia tree?

What | know about seeds:

@ Life Lab Seience Program, Inc, 1992
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24 Seeds

Questions | have about seeds:

How far can seeds travel in the qir?

What do seeds have to do with veicro?

@ Life Lab Science Program, Inc. 1992




Date

° o 0 « °
. » @ o @
Draw two of the seeds you found. <

@ 0’0

_y/’a
Name of seed: _ Name of seed:
Where on the plant Where on the plant
was the seed? was the seed?

What do you think would have happened to the seeds
if you had left them on the plants?

@ Life Lab Science Program, Inc. 1992 Seeds 25




below. Add new characters if you wish.

What do you think will happen to the Seed Pod Pals next?
Write the next chapter of their adventures in the space

26  Sceds
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Seec Dereclivas

Name Date

@
Our Observations 3 2

&)

Draw the parts of the seed you investigated. s °. Qo By * T
Show all the parts. Give each partaname.  * = @

Our Idecas

Talk to other memibers of your group abouf yourseed. . - . ,
What do you think each part does? Let everyone °, @ v
share ideas. Try to agree on one idea for each part. e
Write the idea here:

el
-

Name of part:

LR B B BN BN BN BN B B BN B B B B R BN AL B B BN BN B B BN B BN BN BN B BN OE BN AL L BN BN BN B BN B BN L BN A B B BN BN A N BN N NN NENNNIMNIMNMNENNNINNNEMNEZNNNNENNENSENN]

What the part does:

S0 0B ROH BSOSO D OSSR EENN B ORBOOROOOESOEPEROOEENBSONTIOEEENSEORDYS

LA R NN S ENNNEENEENNENENENNEENNNESENENENENENERNERERNERE E REE N E N R EE NN N R NN NN NN E N RN E N R R EEEE RN EEEREEREEYT )
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Name of part:
What the porT does:
Name of part:
What the part does:
Name of part:
What the part does:

Questions we have about the parts of a seed:

Seeds

2
3.
4

[ N NN N NN N NN NN NN NN N NN NN NN N NN NN NN
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Shoors ana Roors

Names Date

Our Observations

Day 1 Day 2

Day 3 Day 4

GUESS
1. What do you think will happen to the seeds in the plastic
bag in the next two days?

2. Why do you think this will happen?

@ Life Lab Science Program, Ine. 1992
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TEST
Wartch the seeds in the plastic bag. Draw a picture of them
to show how they looked each time you checked them.

Day &

Day 6

30 S5ceds

TELL
1. What did you leam by watching the seeds?

2. Did the plant grow the way you thought it would?
Why or why not?

® Life Lab Science Program, Inc. 1992
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Alrehhiker Seecs

Name Date

1. Draw the seed you studied under a hand lens.
Be sure to name the seed. Label the part of the
seed that helps it fravel.

2. What would happen if all seeds dropped directly
below the plant they grew on?

-/

\\.

© Life Lab Science Program, Inc. 1992
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-
3. What are two differences between seeds that stick
to the sock or blanket and seeds that don’t stick?

4. | ook atf the hitchhiker seed under a hand lens.
Draw what the sticky part looks like.
-

-/

32  Seeds
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The Life of a Sead (

Name Date

e III(///¢

S}

Write a story about the seed you planted. Include pictures.

Title:

Hanging Out on the Parent Plant

© Life Lab Science Program, Inc. 1992
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Becoming a Plant

Waiting for the Right Conditions

34 Seeds




Seeds Posiassessnmenn

Name Date

The “coconut of the sea” tree has
seeds that can weigh over 23
kilograms (40 pounds) and yet can
float hundreds of miles.

The Giant Sequoia free can grow © ¥ O $s° g,
to 100 meters (300 feet) tall. But it

starts as a tiny seeds that weighs 4

mg (1/6000th of an ounce).

What | learned about seeds:

@ Life Lab Science Program, Inc. 1992 Seeds 35
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Questions I sfill have about seeds:

AR LIV e

o |

Seeds

There are records of seeds fraveling
up to 50 kilometers (32 miles) on
very strong winds.

The person who invented velcro got
the idea from hitchhiker seeds.

@ Tife Lab Science Program, Inc. 1992
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——— ke today may be the day for our
The Adventures of the big story. (Suddenly the wind blows

Seed Pod Pais and leaves start to fall. Seed pods
A Skit begin to raftle.)

K. ABLE (in an excited voice): "This is

Characters: A
K. ABLE, TV ANNOUNCER ’;(f;rel”momen’r we have been waiting
P. SEED

(At this moment the seeds arrive.
OTHER SEEDS They skid and jump into the garden.
They come to a stop near K. ABLE.)

The Setting:
A school garden with frees and K. ABLE (excited, turns o one seed):
garden plants. “Excuse me! Can you fell our view-

()Il
K. ABLE: “Welcome to WPOD news. ers your name”;

We are reporting live from the gar- SEED: “Sure, my name is P. Seed.”
den. Aﬁrwomng for weeks, it looks K. ABLE: “P. Seed, can you fell us

what brings you here?”

SEED: “As you know, seeds are very
important. We contain baby plants
that are covered by a seed coat,
By the way, how do you like my
coat?”

© Life Lab Science Program, Inc. 1992 Seeds 31




K. ABLE: "It"s very nice. But can you
tell us how you got here?”

SEED: “That’s easy. My pals and |

~ were inside a dry pod. We had o
wait and wait until the conditions
were right, Seeds are very good at
- waditing, you know.”

K. ABLE: *Can you tell us about
those conditions?”

SEED: "Sure. The wind needed 1o
blow. It had o blow hard enocugh
to rattle our pod and shake us
loose. Our pod popped open and
here we dre.”

K. ABLE: "Do all seeds arrive that
way?”

SEED: “*Oh no. My friend Dandy Lion
gets to fly on the wind and para-
chute down. Another friend, Coco
Nut, sometimes floats to a new
home. Seeds can fravel in lots of
different ways.”

K. ABLE: "That’'s amazing, P. Seed.
What happens next?”

SEED: "My pals and | will stay right
here and wait again. Why don’t
you check back with us later and
see for yourself?”

K. ABLE: "Thank you, P. Seed. This is
an exciting day in the garden.
That’s it for today. Please join us
later for our next report.”

(Months later. It is spring.)

38  sceds

K. ABLE: “Hello, this is K. ABLE from
WPOD. We are joining the seed

pod pals back in the garden. Last
fime we saw them, they had just
arrived from their pod. Now let’s see
where their adventure has faken
them.” |

(K. ABLE looks around.) “Hmm. |
don’t see them.” (Pokes in the
dead leaves.)

SEED: “Ouch!” (K. ABLE brushes

away the dead leaves.) "Be care-
full”

K. ABLE: “"Hello. Mayle you can
help me. I'm here fo interview the
seed pod pdals. Have you seen
them?” | |

SEED: "That’s us! | guess you don’t
recognize us. We’'ve had more
adventures since you were |ast

herel”
/s

K. ABLE: "What happened?”

SEED: "It was amazing! First the fali

leaves started to cover us. Then bits

of soil. Before you knew if, we were
covered up. Winter came. It was
cold in the soil. Then it starfed to
rain.”

K. ABLE {(excited): "What happened
when you gof wet?”

@ Life Lab Sctence Program, Inc. 1992
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SEED: “My pals and | started to get
bigger and bigger. We thought we
would burst!”

K. ABLE (more excited than before):

“Then what? Was it still cold?”

SEED: “Oh no. It was getting
wdarmer. The sun must have been
warming the soil. You know how
nice it feels in the warmsun . . .”

K. ABLE (interrupts): "But tell us what
happened next?”

SEED: “You remember my lovely

seed coat? Well, | soaked up so
much water that | split it! Then, roots
began to grow. And | felt myself
pushing my way out of the soil and
here | am. A seedling! Watch it! My
leaves are starfing to uncurl. Who
knows what will happen next!”

K. ABLE: “Who knows is right!” (Turns
toward audience) "Thank you for
joining us for this special report. Join
us again for the next seed pod pals
adventurel”

THE END

© Life Lab Science Program, Inc, 1992
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-~ Scientists af Work '

A Gripping Tale

Have you ever had o burr stick to
your clothes after a walk outdoors?
Did you rip it off and forget about -
it? That's what most people do. But
not George de Mestral, an inventor
from Switzerland. About 40 years
ago he was pulling off the burrs that
clung to his pants and socks, when
he had an idea. He saw that each
burr was a seed container covered

by tiny hooks. The burrs had latched

onto his clothing with these hooks.

De Mestral copied the idea and
made a fastener. One half of the
fastener was lined with finy hooks
like those on a burr, The other half
held loops. You probably use that
fastener every day. It is called
velcro.

How Things Work |
Seeds in Motion

Have you ever visited a meadow or
even an open fleld on a breezy day
in lafe summer or early fail? Did you
notice floating seeds of thistle and
milkweed plants? Dandelion seeds
are floaters too. Drop one out g
window and you will discover how it
is like a parachute. Floaters offen
tfravel miles before they settle o the
ground,

Try It

Collect different kinds of seeds and
see how each fravels. Why do you
think d seed has fo fravel?

It’s a Record!

Largest seed is the coco-de-mer, a
kind of palm tree. One seed can
weigh as much as 23 kilograms (50
pounds).

Among the smallest seeds are
daisy seeds. A million daisy seeds
together weigh just one ounce.

® Life Lab Science Program, Inc. 1992




| Saoil

@ Life Lab Science Program, Inc. 1992 Soil 41




Aopliy

Apbpsiny|

Abpsaupam

Abpsan|

Abpuopy

SUIDN

UJUOIN

@ Life Lab Science Program, Inc, 1992

42  soil



Soil

Precissessmen

Name Date

How many kinds of soil are there?

How is an earthworm like a plow?

What | know about soil:

© Life Lab Science Program, Inc. 1992
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Questions | have about soil:

How much of the Earth is covered by soil?

What do mountains, wind, and water
> have to do with soil?

44 son
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Wihnich Soll Do
Planis Prefier?

Date
State

Investigation: In which state’s soil do plants grow best?

GUESS (what we think will happen and why):;

TEST (how we are going to find oub:
1.

2
3
4.
5

TELL (what we found out and what it means):

© Life Lab Science Program, Inc. 1992 Soil 45
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Muclshakes

Names
OREANIC,
/ MiTTER
WATE R
g, - e
DOTe l;;:f/////y)/m//ﬂ/lﬁ;’:m ’ ST
et |
Stafe

What will happen when we mix our state soil with
water and then let it settle?

GUESS (what we think will happen and why):

TEST (what we are doing to find out if our guess is right):
1.

2
3
4.
5

TELL (what we found out):
1.

o & W BN
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Viueishalke
Tesy Resulus

Draw what your mudshake looks like.

Tape the strip with your mudshake layers

in the box next to the jar. In the jar write
words to describe each layer. __

- ——>
= ot 1
a
w
Do you think your soil is easy or hard
to dig in?
Why?

Does your soil have more heavy, big pieces of sand or more smalll,

light pieces of clay?

How is your plant growing in this soii?

48 soit
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Earihworms’ Earhn Siernes

Part 1
Name Date

Write the next chapter in the Earthworm story. Suppose leaves
and other matter did not break down. What would happen fo
the s0il? To the earthworms? To the plants? To us?

l —— ———— o —————— L ————— S —————— I
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= %,E@]ﬁﬁhweﬁme Earth Stories
5 __i\ ([~ — - Parts 2 and 3
— = Noame_ - | Date

STQ’_re

Investigation: What difference do you think the
earthworms will make to your state soil?

GUESS (what we think will happen and why):

TEST (what we are doing to find out):

Draw a picture showing how your jar of test soil looks at
the start of the experiment. Beside it draw a picture of
the control.

—— ==

S %tﬁj

Soii with Earfhworms CenTrol
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TELL (what we found out and what it means):

Draw a picture showing how your ftest soil looked of the end
of the experiment. Beside it draw a picture of the control.

—
| |
l ]
- — . ——
Soil with Earthworms Control

® Life Lab Science Program, Inc. 1992

Soil

51




Does [ Hold Water?

@
Ol |
Q(i Names Date
) | |
49 | - State Y
. )0 é (0
b
o-oaf:g’%?ao’@da e 09 )
GUESS | %
Compare your state soil with the soils of ofher states. g &
Which will hold the most water? The least? How do (AN
you think your soil ranks? Mark an X on the container @{ﬂ
that represents your soll. ?.99 '
é

55T

Holds the Holds some Holds the
most water water least water
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TEST

How much water passed
through your soil? Mark the
amount on the measuring cup.

SOmi Yac

TELL

Show how well your soil holds water in comparison to the soil
of other states: Mark an X on the container that shows how
your state soil rankea.

ANAwAVAS

Holds the Holds some Holds the
most water water least water

© Life Lab Science Program, Inc. 1992 Soil B3




How does the amount of water your soil can hold offect
plants growing in that soil? Give reasons for your answer,

© Life Lab Scienice Program, Inc. 1992



Soil

POSICSSESSINAM

Name Date

Scientists divide soil into 11 groups. These
groups include over 2,000 kinds of soil.

Both earthworms and plows break up
the soil into fine pieces. -

What | learned about soil:

© Life Lab Science Program, Inc. 1992 Soil Db
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Questions | still have about soil:

Only about 30 percent of the Earth is
covered by soil. The rest is covered
with water.

Wind and water make soil by
wedring away rocks and stones.
They can even wear away

d mountain.

© Life Lab Science Program, Ine. 1592
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The Dirt on Dirt

A Puppet Show

Characters:
Erin Earthworm

Dr. Wiggle Worm

The Setting:
Noisy Creek in the Great
Gardener’s garden, near an old,
rotten iog.

NEWS FLASH!II A special report
from TopSoil Times reporter Erin
Earthworm. Erin has an exclusive
inferview with a famous earth scien-
tist, Dr. Wiggle Worm.

ERIN: “Thank you for joining us here
at Noisy Creek, Dr. Wiggle Worm,
Con you tell us how this soil got

A o~~~ T
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here? Where did it come from?”

DR. WORM: "Well, Erin, it all started
along. long time ago. Let’s wiggle
over here to these rocks. See these
rocks along Noisy Creek? Long ago
they were part of a much bigger

hill.)

Over thousands of years the heat
and cold cracked the big rock. The
rain beat down on it. The cracks
got bigger and bigger. One day
the rock finally broke info pieces.
Those pieces of rock came tum-
bling down the hillside until they
reached the side of the creek. Now
those pieces of rock are slowly
wedaring away,

ERIN: Do rocks just wear oway |n’ro

o o Vuh(.zh

e
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X
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nothing? What happens to all the
stuff that rocks are made of?

DR, WORM: That’s a good question,
Erin. The stuff that rocks are made
of is called matter. Everything is
made of matter. Now, as the rocks

‘break down into tiny pieces, they
become part of the soil. They be-
come the little bits of sand, clay,
and other minerals that make up
the sall.

ERIN: Is that all soil is? Just worn-
down bits of rock?

DR. WORM: That is one part of the
soil, but there is another part, too.
Soil also contains organic matter.

- ERIN: Whaot kind of matter?

DR, WORM: Organic matter is mat-
ter that was once alive. For ex-
ample, this log was once a iall tree,
It was struck by lightning one night
and it fell to the ground. Now it
slowly rots away. The leaves that fall
from trees rot, too. So do bits of
grass and fruit. They all become
organic matter that is part of the
soil.

ERIN: Does the organic matter just
stay on top of the worn-down bits
of rock?

DR. WORM: No, Erin, earthworms
like you and me help turn rock and
organic matter into rich soil. We
recycle the organic material.

ERIN: How's that?

DR. WORM: As worms dig their tun-
nels, they move rocks around, and
swallow bits of soil and organic
maftter. This material is ground up in
a worm’s gizzard and becomes a
paste. Worms absorb from it the
nutrients they need, and the lefi-
overs become castings. These casi-
ings have nutrients that help planfs
grow. And worm tunnels lef in air
and water. All of this helps make a
rich soil that’s good for plants.

ERIN: Sounds like worms are great
soil makers, Dr. Worm! Thank you for
joining us. We hope you will come
back again to answer more ques-
tions albout soil. This is Erin Earih-

\
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Soil in the Making

Every day, wafer and wind help
furn rocks into soil. Look in your
neighborhood for signs of how
each wears away rocks. The effects
of water are easier 1o spot,

¢ Look for what ice does o rocks.
When water gefs info a crack in @
rock and turns to ice, it expands. So
the crack gets even bigger.

e Look under rain guiters, Notice
how falling wafer changes the
ground nedr a rain gutter.

e Look for gullies. When water runs
down a hill, it washes away soil and
leaves behind small gullies. In fime,
a small gully can become a big
one.

Why are smooth stones a sign of
water at work? What about a pile
of gravel on a sidewadlk affer
heavy rain? Make a list of all the
ways water is working to create
new soil in your neighbborhood,

© Life Lab Science Program, Inc. 1992

Is the Yellow Sea Really
Yellow?

The Yellow Sea is in China. It gefs its
name from the yellowish soil that
has washed into the sea over the
years. The soil makes the water look
yellow. China is not the only place
where soil is being washed into the
sed. It happens everywhere on
earth,

Experts say that in the last 400 years,
over '/, of all the fopsoil in the
United States has been washed intfo
the sea, How do people keep sail
from washing away? One way is by
planting trees. Tree roots hold the
soil in place.

Did You Know?

¢ In nature it can take 500 years to
form one inch of top soil.

It’s c Record!

¢ An earthworm called the
nightcrawler builds burrows that
often go down one meter deep,
and sometimes 2.5 meters deep.

Soil B9
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DIReCTIONS \
L CoLor worm \

2. cuT our \
ALONG DOTTED \
LINE.

3 ALIGN THE |
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BACK 170 BACK / _

AND $TAPLE /

Y oinserT
PENCIL IN /
DPENING
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Weather and Climate

Preassessinent

Name Date

f_

What was the highest temperature
ever recorded? Where did it get
that hot?

What was the lowest temperature
ever recorded? Where did it get
that cold?

What | know about weather:

@ [.ife Lab Science Program, Inc. 1952
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Questions | have about weather:

© Life Lab Science Program, Inc. 1992

How do cities affect the wedather?
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Whaot's the Weanher?

Name Date

Part 1. And now for foday’s weather . . . M

1. What is the weather like today?

2. How is the weather affecting plants, animals,
and people?

@ Life Lab Science Program, Inc. 1992 Weather and Climate 65




3. Is this weather fypical for this season of the year?
Why or why not?

4. How is the weather similar to the weather at other seasons
of the year? How is it different?

66 Weather and Climate " ©Life Lab Science Frogram, Ine. 1992
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Part 2. And now the forecast for fomorrow’s weather . . .

1. What will tomorrow’s weather be like? Make a prediction.

2. How will fomorrow’s weather be like today’s
weather? Why do you think so?

(2 e G2
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3. How will tomorrow’s weather be different from today’s
‘wedather? Why do you think so?

animals, and people? Why?

4. How do you think fomorrow’s weather will affect plants, @3
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ﬂ Tools for Watching Weather

L Thermomater Statfon

Name Date

How Warm Is I1?

Thermometers measure femperature. They tell us how

hot or cold it is. There are two scales on the thermometer,
One measures temperatures in Fahrenheit. It is used in the
United States. The other measures temperatures in Celsius.
It is used in most other countries. The two scales are very
different, When it is 0 degrees on a Celsius scale, it is 32
degrees Fahrenheit.

Handy Things to Know about Thermometers:

« Thermometers break! Handle them carefully. 00ps!

Q2
Ce,

s Be patient while the thermometer measures .
change—give it fime. ,@}\\Rm mm

¢ Do not fouch the bottom fip of the thermometer when
measuring air femperature. If you do, it will measure the
temperature of your finger instead of the air.

vidy
Do not hold a thermometer in direct sunlight whenyou - < ‘xéf?\
measure oufside air. And, of course, don’t puf it down on @ s

a hot or cold surface, (Can you figure out why?)
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At the Thermometer Station:
Use the thermometers to measure the temperature in each
of the places described below. Then color in the picture of
- the thermometer to show the temperature. Write the
tfemperature in the spaces provided.,

N
=)
1. Show the indoor air temperature o) | e
in Fahrenheit and Celsius. | e
| [
SRaE 0
l*on
Lo | | o] 2. Show the temperature of the ice water
L 4o 1 \ , ]
Feol | o] in Fahrenheit and Celsius.
ol (=]
oy o
S

3. Show the temperature of the hot
water in Fahrenheit and Celsius.

ol | o] 4. Show the temperature of the jar of
o) 1107 water in Fahrenheit and Celsius.
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Tools for Watching Weather

Rain Cauge Siaiion

Name Date

How Rainy Is I?
A rain gauge measures how much rain fell during a storm.
It neasures rain in inches or centimeters. An inch is a stan-
dard measurement, used mainly in the United States. A
centimeter is a metric measurement, used in most other
countries. There are about 2V, centfimeters in an inch.

Handy Things to Know about Rain Gauges:

e Place your empty gauge in an open 5 f v 0! , !
place where rainfall will not be blocked ,,0" v@}j/“ ;b e
by trees or overhanging buildings. N Yy }////j///////////

e Be sure the gauge is steady and in d
place where it can’t be knocked over.

e Be sure that the end of the ruler is fouching
the bottom of the gauge when you are
reading the gauge.,

o Affer you take your measurement, dump (P
the water out of the gauge so that you'll ?,% \L‘}& A
be ready for the next rainfall. DA 10700 00
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At the Rain Gauge Station:
Draw d line to show how much water is in each can. Then
write the amount in inches.

5

1. Show how much water ]
is in can #1 in inches. L{“:
3_
| 2—_
H— ]
T ]
H—“*_' ]

3_—— . 2. Show how much
] ' wdter is in can #2in
7— " inches.

3. Show how much water ]
e A 3
is in can #3 in inches. -

=
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Tools for Watching Weather

Winclsoeck Sranien

Name Date

How Windy Is it?

A windsock can help you figure
out in what direction the wind is
blowing. It can also help you tell
how fast the wind is moving.

Handy Things to Know about Windsocks:
e Mount your windsock on a tall stick so that it can fly
freely in any direction.

¢ Be sure it is in a place where where it can’t be
knocked over,

e Figure out where north, south, east, and west are, One
way to do so is to look for the sun. It is in the east in the
morning and the west in afternoon. If you are facing east,
north is to your left and south is to your right, where is west?

S

¢ Use the scale below to measure the wind:
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At the Windsock Station:

Look at the way the windsock is held. Then circle the picture
that looks most like your windsock. Circle the word that best
describes the windspeed. Look at your school flag. Circle
the picture that most looks like your windsock, Circle the .
word that best describes the windspeed.

i b

Gentle breeze %

oy |
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Weather Waichers

*@gg nsiructions for Recording
ihe Wearher

 E—

1. Under the heading Temperature, use a red crayon or
marker to color in the thermometer to match the

temperature at your weather station.

2. Under the heading Rain/Snow, mark the amount of snow
or rain on the ruler. Write how much it is in inches or

centimeters in the space underneath.

3. Cut out the picture of the windsock that is at the same
angle as your windsock. Tape it to the chart under the

heading Wind.

75
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4. Cut out the picture of the sky that best matches what
the sky looks like foday. Tape it to the chart under the -
heading Sky.

5. Under Notes, write about the water in the bucket. _
(Does it have a thin layer of ice on top? Is it frozen solid?)
Tell, foo, how the weather is affecting plants and animals
in the garden.
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Weather Walcher
QuIESIIONS

Name Date

Temperature

1. What was the coldest temperature?

For the week of:

For the month:

2.What was the hottest temperature?

For the week of:

For the month:

3. How many days was it above freezing?

For the week of:

For the month:

4. How many days did the water in the frost bucket freeze?

For the week of:

For the month:

5. What observations were made about the plants and
animals on the coldest and hottest days?

For the week of:

For the month:
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1. How many days did the windsock
show a strong wind?

For the week of:

For the month:

2. How diid the plants respond fo a strong wind?

For the week of:

For the month:

3. How many days did the windsock show no wind
or very little wind?

For the week of:

For the month:_

4. What was the windsock reading on
the coldest day?

For the week of:

For the month:

5. What wds the windsock reading on a day that got snow
or rain? '

For the week of:

For the month:
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Clear, Partly Cloudy, /

or Overcast?

1. How many days was the sky clear?

For the week of:

For the month: @
N
g

2. How many days was the sky overcast?

For the week of;

For the month:

3. Were clear days warmer or colder than overcast days?

For the week of:

For the month:

4. Did it rain or snow on the days that were overcast?

For the week of:

For the month:

N =

N w D
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it rain or snow? N\

1. How many total inches or centimeters
of rain or snow fell?

For the week of:

44 For the month:

2. What was the most rain or snow in a day?

For the week of;

For the month:

3. What was the temperature on that day?

For the week of:

For the month:

4. What was the wind like on that day?
For the week of:

For the month:

5. How did the plants respond o
the rain or snow?

- For the week of:

For the month:
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| Remernober When . . .

Date

Interviewer

Interviewee

1. Where else in the country have you lived?

2. How long did you live there?

3. What's the worst weather that you remember there?

4. What were the summers like there?

5. What were the winters like there?

4

© Life Lab Science Program, Inc. 1992 Weather and Climate
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S

6. How did the weather affect the soil, plants, and animals?

7. Where else in the country or world have you lived?

8. What were the summers like?

9. What were the winters like?

10. How did the weather there affect the plants

and animais?

7/

86 Weather and Climate
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w Under The Weather

4’?) Name Date

Our gquestion:

GUESS: (how will the plant respond in one week?)

TEST: (what is your test plan?)

TELL: (what happened?)

© Life Lab Science Program, Inc. 1992 Weather and Climate 89




A picture of our plant the day we A picture of our ploh‘r one week late.
started the test.

- What do you think would happen if you continued this
weather treatment for a month? Why?

90 Weather and Climate @ Life Lab Science Program, Inc. 1992




Vegeralole P

lanting Guide

Vegetable | Canlt Growing |Best Number of [ Whento | Whento | Should We
Take Ronge Growing Weeks fill Plant in Harvest in | Plant This in
Frost? °C (°F) Temperafure| Harvest Qur Area | Qur Area | Our Class

°C (°F) {from seed) Garden?

Beans, bush | NO gfg?g@ 24 (75) 8

Beans, pole | No (]gg_Qgg)) 24 (75) 8-9

Beefs some | 2 | 1868 | 89

Broccoll yes Uil | 2100 | 89

b ”Ssgrefm yes (7;52_780) 18(65) | 11-13

Cabbage yes (7£I52—780) 18 (65) 9-16

Carrots some (]535__‘?55) 24 (75) o-11

Coulifiower | ves Z;E?ZSO) 18 (65) 8-12

Celery some (15'35“_2;5) 24 (75) 15-16

Chard some (7;[5%?85) 21 (70) 7-8

Com no 5o | 2760 | 913

Cucumber | no 2253955> 27 (80) 7-10

Eggplont | no oo | 2969 | 1011

Gatlic yes il | 6@ | 17-26

Kale ves (7;52—780) 18 (65) 8-9

Kohlraol yes 3552_780) 1865 | 7-8

Leeks yes Uil | 21000 | 19

Lettuce, leaf | some (15%_255) 21 W 6-13

Melons no (125_5’955) 27(80) | 20

(Ofrgir?wnseed) some (}506—255) 2170 12-17

@ Life Lab Science Program, Inc. 1992
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Vegerable P

lanring Guice

Vegetable | Conlt Growing |Best Number of | When to Whenio | Should We
Take Range Growing Weeks fill Plant in Harvest in | Plant This in
Frost? °C (°F) Temperature| Harvest Qur Area | Our Area | Our Class
°C (°F) {from seed) Garden?
grglr%nsel‘s) some 3500——2895) 21 (70) 12
Parsley some 2535‘?;’5) 24.(75) 10-13
Pocs, pole | some | (2l | 1868 | 1011
Peppers no 325‘?920) 27 80) | 9-12
Potatoes no 255??8 5 18 (65) 17
Pumpkin no (]53;0’30) 24 (75) 14-16
Radlsh ves Gelsey | 1869 | 39
1 Spinach some (7;52-780) 21 (70) 6-7
mer | o (‘5"’5?30) 24(75) | 6-10
e || Gssn | 2409 | 147
Moo | "0 | dese | ZGO | 263
Tomatoes no gg’s_fg 5 24 (75) 8-13
Turnips yes (7;3_780)_‘ 18 (65) 5-10

92 Weather and Climate
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Wedather and Climate

Posicssessment

Naome Do’re

The highest temperature ever recorded was
136.4 degrees F at Al' Aziziyah, Libya, on
September 22, 1922, It was almost that hot in
Death Valley, California, on July 10, 1913.
The temperature was 134 degrees.

The lowest temperature ever recorded was
in Antarctica. On August 24, 1960, it was
126.9 degrees below zero F. The colidest

States was in Alaska. It was 80 degrees
below zero F on January 23, 1971.

What | learned about weather:

N
temperature ever recorded in the United ,._,_

R
N -

’./,/
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Questions | still have about weather:

Cities are usually warmer than the
suburbs because heat is frapped in
narrow sfreefs between tall buildings.
Also, cars give off heat and gases that
hang over the city like a blanketf.

A thundercloud is made up of water. It
may be show, rain, sleet, or even hail.

94  weather and Climate : © Life Lab Science Program, Inc. 1992




=1
o7
®
C
W)
I
0)
o
@
Y
g

U

U

(E N NN ENNNENNENINEJNNNEIMNJMNMNNIEZNNEREHRTJMN;JEIRJMNNHEZJNERJMNNNIEZJ;;ENIJ;EEMNNEIRSNENNENNRIEH;;E};NH}N]

>

History of a Desert Family

History. That means something that
happened a long. long time ago,
right? Not always. What happened
yesterday is history, too!

Your Life Lab Journal is history. You
are writing about things that hap-
pened. Your journal might include
the history of a plant from the fime
you planted the seed until the plant
produced its own seeds.

What else has a history? Your skate-
bboard? Your family? Your school?
Absolutely. How can you find out
about the history of something? You
can ask questions and write down
everything you find ouf.

Here's what one Life Lab scientist
did. Her name is Ann., Ann fraveled
to the hot, dry desert 1o visif her
grandparents and to learn about

@ Life Lab Science Program, Inc. 1992
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farming in the desert. Ann’s grand-
parents are Tohono O’odham, a
native people in the Southwest.

A Trip to the Desert

My grandparents live in the
Sonoran Desert in Arizonad. The
desert is a dry land, where months
pass without a sign of rain.

Although it is winter, it is very warm
outside. | follow Grandfather as he
does his chores. As he works,
Grandfather stops from time to fime
and studies the sky, watching for
rain.

Weather and Climate 95




"Grandfather, Who'f is it like here in
summer?”

“Very hot,” he says. “And very dry.”

“How can you farm in a land with
very liffle rain?”

“Our people have been farming in
fhe desert for a very long fime,”
said Grandfather. “Some people
think it is impossible to grow crops in
such a dry place. Even in good
years the clouds bring only eight to
twelve inches of rain a year. In bad
years, there may be only three
inches of rain.”

"But grandfather, how can plants
grow in a place that gets so liffle
rain?” '

“We have a special way of farming
called akchin. In our language,

e
-

2
W leayes sﬂd@\\:ﬁ.‘h\s } o

/.
. /
/

annmaal droPP"'lgs ] A
and Aopspi] gyl wjash SR -

N

into The arroyss. Y
ﬂ“[ﬁ trapped materal
18lPs feed the sop)
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dug 1"”13 dhitches
fo carry” water
further,

akchin means “mouth of the ar-
royo.” The arroyois a dry river bed
that fills with water only during a
rainstorm. We plant our crops at the
place where the water washes out
from the arroyo onto flaffer landa.

"As soon as the rains come we
quickly plant beans, corn, and
squash seeds deep in the soil where
they will stay moist. We plant our
seeds far apart, so that one plant
does not take water from another.
Affer all, the rains may nof come
again for a long time. Our crops
must grow guickly before the hot
sun dries the land once again.”

Grandfather laughed sofily. He
turned to me and asked, “What is it
like to live in a land with lots of rain?
Do you long for the sun? What kinds
of plants do you grow where you
live? Does cactus grow there? Tell
me about your home.”

Water gimg spread

——————
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Scientists at Work

Making the Desert Bloom

Israel’s desert is thousands of miles
from the ones in Arizona and New
Mexico. Yet there, too, rain rarely
soaks info the hard desert soil.
There, too, rain washes away loose
soil.

About 50 years ago, Michael
Evenari, a professor at Heborew Uni-
versity, found the remains of a
group of ancient farmers. He won-
dered how they grew crops in such
a dry place. He decided to find
out. He rebuilt the ditches they had
carved into rocky hillsides and their
step-like fields.

It rained shorfly affer Evenari fin-
ished his work. For 30 minutes, it
poured. Normally such a rain would
cause flooding. It would also wash
away soil from the hillsides. This time,
however, the rain water and the
loose soil ran into the stone ditches.
The ditches carried the water and
the soil o the fields Evenari rebuilt.
There the water collected, and, in
fime, soaked into the ground. The
scientist now had wet, rich soil for
farming.

Evenari planted wheat, barley, and
other crops. He also planted nut
and olive trees. They grew year
affer year—even though some

© Life Lab Science Program, Inc, 1992

years the desert got less than five
inches of rain. Today people come
from all over the world to Israel to
study how farmers over 1500 years
ago grew crops in the desert,

How Things Work
Hail to Haiil!

Sometimes raindrops are picked up
by strong winds. They are flung high
up in the air. Here the air is cold
enough fo freeze them into drops
of ice. As they fall back toward the
ground, more water condenses
aground each ice drop. They are
then blown up again and a new
layer of ice freezes around the old
one. As they fall back to earth, they
may be blown upward again and
again. Each time the drops pick up
another layer of ice. Finally, when
they are oo heavy for the wind to
carry, they fall fo the ground as hail.

Test It!

The next fime it hails, collect a few
hailstones. Ask an adult to help you
cut one open. Inside you will see
rings just as you do in an onion.
Count the rings and you will know
how many trips the hailstone made
before it fell to earth.

A Human Hailstione

Did you know there was once a
human hailstone? In 1930, some
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German pilofs were trying to see
who could fly the highest. By acci-
dent they flew into storm clouds.
Powerful winds carried them up
higher and higher. Before they real-
ized it, they were in frouble! Most of
the pilots were able to safely bail
out of their planes. But one pilot
was picked up by the wind and
flung into a cloud of super-cold
water vapor. There he became the
center of a huge hailstone. Layers
of ice froze on him. As he fell, he
unfroze and his parachute opened.
Even he was amazed that he lived
to tell the story!

Did You Know?

¢ There are 10 kinds of clouds. Each

kind has & different shape.
2 ) 220, | smok
) C/ CL:..(I'YY
Cirrus
—~———— Sheet cover”
R flat, doli
L ,___x_fq N
- Stratus
Oﬂ) puffyswhite
LQ:)}:BD cottony
HuFFy
Cumuplus

» "The Windy City” is a nickname
for Chicago, lllinois. But Chicago is
not the windiest city in the United
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States, Great Falls, Montana; Okia-
homa City, Oklahoma; Boston,
Massachusetts; and Cheyenne,
Wyoming, are all windier!

Folklore

* Frogs Croak the Weather!

Many Chinese farmers don’t bother
~ fo listen to the TV weather forecast.

They just listen 1o the frogs croak.
The farmers say that if frogs croak

on a fair day, it will rain in fTwo days.

But if the frogs croak aftfer it rains,
there will be fair weather,

In Europe, many farmers also listen
to the frogs. In Central Europe,
someone invented a frog barom-
etfer. A free frog and a tiny ladder
are placed in a glass jar half-filled
with water. If the frog stays in the
water and croaks, the weather will
be bad. If the frog climbs the lad-
der, the weather will be fair. If the
frog stays on the top rung of the
ladder, the weather will stay fair.

Does it work? Find a frog and see

for yourselfl /\
I 4 / k




Tools
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Tools

Precissessnneni

Name Date

What animal has feathers, makes
a hammering sound, and uses a
tool? What tool does it use?

What | know about tools and work:

This animal {ool-user lives in the
ocean. When it eats it uses its chest
as a tray. What is it? What tool

@ Life Lab Science Program, Inc. 1992
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does it use?
Questions | have about fools and work:‘

This animal fool-user lives in Africa. It
uses different kinds of tools. One kind
of tool helps this animal catch food—
fermites! What’s this animal’s name?
What kind of tool does it use?
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Seesaw Ups and Downs

Experimenters: Date

I. Ruler Balance
1. Lay aruler across an eraser o make a seesaw. The ruler is

the seesaw board. The eraser is the fulcrum.

2. Putf the cup on the ruler so that it balances with the cup
that is taped o the ruler. Draw a picture of where you put
your cup o make the ruler balance,

O~ ERASER
FuLceum
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3. Put 10 pennies or bedns in ’rhe"fc:ped-on Cup. How
many pennies or beans must you put in your cup to
balance the ruler?

GUESS

TEST your Guess.
TELL

4. What happens if you put another penny in your cup?

Jl Station 1.
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T Seesaw Ups ane Dewns

Il. Seesaw
1. Empty the taped-on cup. Put the other cup on the 10 cm
(4-inch) mark on the ruler. Put 10 pennies in your cup.

2. How many pennies must you put in the taped-on cup
to balance your cup?

GUESS

TEST your Guess.
TELL

3. Empty the cups. Put your cup on the 4-inch mark on
the ruler. Put 10 pennies in the taped-on cup. How many
pennies must you put in your cup to balance the
taped-on cup?

GUESS

TEST your Guess.
TELL
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Seesamw Ups ane Dewns

lli. Hee Haw, Seesaws

Experiment with your seesaw. How you can lift the most
pennies or bedns in your cup with the fewest in the
taped-on cup?What did you discover?

Ll_ifc Lab Center \

STATION AL
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Ramp Romp

Team members:

rubber band 5tring we'lgh'l‘

. Make a Force Meter

1. Take a ruler and tape a rubber band to one end.

2. Tie a piece of string to the other end of the
rubber band.

3. Lay the rubber band on the ruler. Straighten the rubber
band out, but don’t pull it. Mark "0” on the ruler next to
the end of the rubber band.

4. Tie something heavy fo the string.

.....I...............................................................................

.....................................................................'.........C.I..

[ RN NNNNENNNNENNIENNNNNNNENNNNNNNNNNN NN NN NN NN RN NN N N
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.'..I.....'..........'..'...l.....l......‘......‘.....'......

What happens when you pull the object with the
Force Meter?

Tie on a heawvier object. Pull it with the Force Meter.
Does anything change?

Il. Ramp Romp

1. Build a ramp with your team. Use books and a flaft,
smooth surface like a board.

2. MeqQsure your ramp.

How long is it?__ inches -

How high is it? ~__inches

3. Use your Force Meter to pull something heavy up the
ramp. Ask your partner to mark how far the rubber band
sirefches on the ruler.

..................l.ﬂ...0.........'.........................'.............C.'.......
.........’.‘....'......0..'..........................I....'..................'......
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.......I........................................I.......I.....

4. Now use the Force Meter to lift the object to the top of
the ramp. Mark how far the rubber band stretches.

5. Which takes more force? (circle one)

Lifting an object Pulling it up a ramp

6. If you had a heavy load, would you lift it or pull it up
aramp? Why?

?@?

o
\\\\\,r///(//;/; ?

??????M%@’o

....'......‘.......‘..........I..'................Q'....ll..........................
.'.......C....‘...........................'..C..'.....D..........'l...............l.

[(EENNERENNNENNENENRNENRNIENIEHJNNNIEJNJNEHNERJEJMNHEZJEJMJ N MNJEN;EJZEJNNEBNIESJEENENER-RJEJRSE}N]
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Weed Machines

rake

ﬂﬁm

No Tool

FAN
&%‘WAA Vs

1. Which fool or fools did you use to weed? Circle the box showing
the tool or tools. Circle the Iast box if you used your hands.

2. What was the best way to hold the tool for weeding? Draw
arms and hands on the person in your box. Show how you held
the fool or used your hands.
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The Best Tool for the Job

1. If you wanted to weed again, which tool would
you choose?

2. Why would you choose this tool?

3. What makes a good weeding tool work well?
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Invent o Tool

Inventors:_ Date @

1. Brainstorm about the garden tool you want 1o invent,

¢ \What job needs 1o get done in the garden?

o How could a new ool help do the job easier?

e What kind of invénﬂon could solve the problem?

e What parts would | put fogether to make the invention?

i

|

n

R

i

i

N

i

i

i

|

i

i

i

i

H

|

i

i

i

:

| Use the space below to draw your tool or write notes
i about it.
i
i
i
|
i
i
i
i
B
|
|
i
n
|
i
i
i
|
i
i
|
|
i
E
i
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2. What will your tool do?

3. What parts will it have?

4. What materials will you need to make the tool?

© Life Lab Science Program, Inc, 1992 Tools 113




@ Life Lab Science Program, Inc, 1992

114 Tools



Tools

PoSIcISSEsSSINen!y

Name Date

The woodpecker! A woodpecker at work is
like a hammer and chisel. The beak is the
chisel. The woodpecker’s tongue is barbed
like a fish hook. It hooks insects and pulls
them out of cracks in wood. BN

N,

Write or draw some things you learned about fools and
work. (Draw on another sheet of paper.)

Sea ofters use tools. Otters eat shelifish. The
shell is very hard. Otters use stones to '
crack open the shells. The otters float on
their backs and place a stone on their
chest. Then they pound the shell against
the stone until the shell cracks open.

@ Life Lab Science Program, Inc. 1992
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Questions | still have about tools and work:

Chimpanzees are tool-users. They use
stones, leaves, and twigs for different
things. Chimps love termites. They fish for
them with a stick. Chimps push a stick
into a termite nest. The termites attack
the stick and hold on with their powerful
jaws. The chimp pulls out the stick and
~ eats the termites.
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The Amazing Wooden Ox

Imagine a time with no airplanes,
no trains, and no buses. You need
fo get food to people who are far
away. You need o get the supplies
through narrow mountain passes.
What do you do?

Let’s fime fravel to find out. Let’'s go
back about 1,600 years, Now we're
in China with a general named
Chuko Liang. It was Chuko Liang
who had to get food and supplies
o his soldiers. Carts were too wide
for the mountain passes. What did
the general do”? He invenfted the
“wooden ox,” or wheelbarrow!

© Life Lab Science Program, Inc. 1992
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The wheel on the general’s wheel-
barrow was much bigger than the
wheel on your garden wheelbar-
row. The wooden-ox wheel was
about 4 feet across and had a
dozen spokes.

The wooden ox was a huge suc-
cess. In just a few years, people
began building bigger and better
wheelbarrows. Some carried
people.

Now let’s fravel thousands of miles
away to Europe, It's about 800
years ago. Imagine. There are no
newspapers. No magazines. No TV,
And no radio. We're with people
who have never heard about the
wooden ox in China.

These people have a problem 1o
solve. They need to move heavy
loads, too. They need fo move dirt,
crops, and other materials, How do
they solve their problem? They in-
vent a wheelbarrow too! Their
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wheelbarrow is not exactly like the
Chinese wheelbarrow.

The Chinese wheelbarrow had one
wheel in the center, right under the
load. All the pusher had to do was
steer and balance the cart. The
European wheelbarrow had the
wheel in front of the load. This
meant that the pusher had o work
harder. The wheel alone did not
support the load. Today people use
both kinds of wheelbarrow, de-
pending on the kind of work they
do.

Scientists at Work

Slinky—The Toy That Isn’t a
Toy

Nearly 50 years ago, an engineer
named Richard James was testing
different kinds of springs. He was
trying to solve a problem. Ships are
rocked by waves. The rocking af-
fects navigation instruments. James
wanted fo invent a spring so that

118 Tools

navigation instruments would not
be affected by waves,

One day James accidently
knocked one of his springs off a
shelf, It “poured,” coil by coil, onto
a lower shelf, Then it dropped onto
a stfack of books, From there it
moved fo a table and finally came
to rest on the floor. He was amazed.
Then he placed it at the top of a
flight of stairs and watched it drop
step by step.

James had no idea what 1o do with
his invention. Betty James, his wife,
did. She saw it as a oy and even
came up with a name—Siinky. The
couple started a company to
make and sell the toy. Children
have been playing with Slinkys ever
since,

During the war in Vietham, soldiers
tossed Slinkys over high tree
branches to use as radio antennas.
In the U.S., some farmers found a
way to make Slinkys into a tool they
use to pick pecans from trees.

Try Il

Play with a Slinky and see if you can
come up with a new use for it. Can
you find a way to use it in the gar-
den? Around your house? At
school?
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How Things Work
Machines For Play

You use machines every day, even
when you play on the playground.
What kind of machine is a seesow?
A swing? A slide?

Do you play baseball? Did you
know that when you hit the ball,
your arm works as a lever and your
muscles provide the force? Your
elbow is the pivot.

How does the bat help you drive
the ball farther? Think about it, then
test your idea. Take a ball. Throw it
in the air and hit it with your hand.
Measure how far it goes. Then hit if
with a bat. How far did it go this this
filme? Why? What made the differ-
ence? Does it matter how you hold
the bat? Test it and see!

@ Life Lab Science Program, Ine. 1992

Folklore
Ideas from Nature

Where do great ideas for inventions
come from? Many ideas have
come from observing plants and
animals. For example, over 200
years ago a French scientist got an
idea from watching wasps. The
wasps were chewing wood. They
turned if to pulp with their saliva.
Then they spread it on their nest. It
hardened as it dried. What idea did
the wasps give the scientist? The
idea of making paper from wood,

Hundreds of years earlier, Chinese
people watched silkworms spin
their cocoons on mulberry frees.
Someone figured out a way o |
unwind the cocoons and spin them
into silken thread. Then people
wove the thread into a shimmering
cloth. The cloth they made is silk!
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Did You Know?

The Great Pyramid of Egypt

The Great Pyramid of Egypt is one
of the wonders of the world. It was
built over 5,000 years ago out of
nearly 2 '/, million stones. Each
sfone weighed anywhere from
5,000 pounds to 26,000 pounds. The
sfones came from quarries many
miles away. The Egyptians had to
drag them on sledges and then pull
them up ramps o get them into
place. Why didn’t they use wheels?
The wheel had not yet been in-
vented.

120 Tools

It took 100,000 men over 20 years to
build the pyramid. When they were
finished, they had a building almost
as tall as a modern skyscraper., It
stands 480 feet high and covers 13
acres of land. It is not the largest
pyramid in the world, though. The
largest is in Cholulu de Rivadahia,
Mexico. Itis 177 feet tall and covers
25 acres, It was built around 2,000
years ago. And like the Egyptians,
the builders had no wheels fo help
them. They, o0, used ramps and
levers.
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Plants

Precissessnent

Name Date

How many ways can you use roots?

What | know about the roots of plants:

/‘Q'f\

Can stems of trees take the heat? K )
Can you take a shower with a stem?

What | know about the stems of planfs:
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How do leaves spice up your life?

What | know gbout Iecz\{es:

Questions | have about plants and their parts:
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Name

1. Draw your plant
and [abel its parts.

2. How is your plant
like other plants?

3. How is your plant different from other plants?

4. What does your plant need to grow?
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A Root View

Rooi View Recorrd

| Name Date

Draw the roots in the boxes below.

Week 1 |
How long are the roots?
How tall is the plant?

Notes

Week 2
How long are the roots?
How tall is the plant?

Notes !
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Week 3
How long are the roots?
How tall is the plant?

Notes

Week 4 |
How long are the roots?
How tall is the plant?

Notes

@ Life Lab Sctence Program, Inc. 1992 Plants 127




..l..ll...................................‘...l......I.-..m.............l..........'

Dissee! @ Planf

Name | Date

Look at the drawing. Fill in the missing information based os_<ocﬁ observations.

This plant part is ¢

[ think it helps the plant because it

This plant part is @
LSS
[ think it helps the plant because it

UL

This plant part is

| think it helps the plant because it

[N R N NN NN NN N NN NN NN NENNEENENENENENRRINN®EINNERNEJENNEJ N SN NN N ENE SN NN
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Names Date

GUESS: Why do leaves need light?

TEST: Color in each leaf to show what you did to it.

&6

TEST CONTROL

TELL: Color in your resulfs,

D G

TEST CONTROL

Why do leaves need light?

©® Life Lab Science Program, Inc. 1992
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Winleh Way is Up?

Names Date

GUESS: How can we find out if roots dlwciys
grow downward?

What do you think will happen?

TEST: Drow how the plants look now. Date

Test Conftrol

{-‘\

N T e

130 riants
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TELL: Draow how the plants look now. Date

Test Control

What does this experiment show?

Why do you think this is so?
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Names

Date

Question: (What we want o know.)

GUESS: (What we think will happen and why.)

TEST: (Describe the experiment.)

1. Our test:

2. Our control:

3. Steps we will take:

4. Use graph on back of this sheet for record keeping.

TELL: (What we observed.)

4

NS
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Rooting for Water Graph
1. Each week measure the height of each plant. Measure
the length of the roofts, too.
2. Record the measurements by shading the number of
centimeters, Write the datfe next to to the measurement.
Unwatered Plant  Date Watered Plant Date

cm 8 cm 8

7 7

6 6

5 5

4 4

3 3

2 2

T 1

soil

0 line O

1 1

2 2

3 3

4 4

Unwatered roots Watered roots
\: >
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Date

Question:

@ Life Lab Science Program, Inc. 1992

GUESS: (What do you think will happen and why.)

TEST: (Describe the experiment.)
Draw how you set up the maze and
where you put the plant.

1. Our test;

2. Our conftrol:

3. Steps we will take:
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©et g Grip

Names Date |

Question:

GUESS: (What do you think wilt happen and why.)

Test - Control

TEST: (Describe the experiment)
1. Our test:

2. Our control:

3. Steps we will take:
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TELL: (What we observed.) Date

Test Control

Why do some plants climb?

ey |
L—-———-———__-__-—-—-u--u—---——————______-—_-—J
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Plant and Tell

Name
Daie

Find an example of each of the
plants described below.

1. Find a plant bending o reach light,
How do you know? Where did you find

2. Find a plant that is twisting and climbing around
something else. How do you know? Where did you find it?

3. Find a plant that is not getfting enough water. How do
you know? Where did you find it?

4. Find a plant that is not getting enough light. How do
you know? Where did you find it?

138 Plants
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Plants

Posressassrnent

Name - Date

Native Americans used plant roots
o make food, clothing, baskets,
and tools. Tamarack roots were used
to sew together birch bark to make
canoes. The huge taproot of o
lamarack tree was used in colonial
times to build ships.

What | Learned about Roofts:

Questions | Still Have about Roofs:
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The stem of a tree is its trunk! The trunk of ¢
‘Giant Redwood is covered with thick bark.
The bark helps protect it from fire.

Sudsy material in the trunk of the Soapitree
Yucca was used for soap in the Southwest.

What | Learned about Sfems:

‘Questions | Sfill Have about Stems:

For centuries, the leaves of herb plants have
been dried and used fo season foods. :

What | Learned about Leaves:

Questions | Still Have about Lecives:
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Life Lab Beat
Focus on Plants

Monkey Medicine

In the rainforests of Costa Rica,
scientists watched howling mon-
keys. They watched as the monkeys
sniffed and fasted leaves. Kenneth
Glander was one of the scientists
watching. He believes the monkeys
were hunting for leaves to take as
medicine.

The scientists also observed adult
howling monkeys caring for their
sick baby monkeys. The adults gave

© Life Lab Science Program, Inc. 1992
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the sick babies certain roots and
leaves. The researchers think the
adulfs were feaching the young
monkeys which plants would cure
them.

Not only monkeys use plants as
medicine. In Africq, scientists study-
ing chimpanzees noticed some-
thing unusual. The chimps would
sometimes eaf leaves from a plant
that wasn’'t part of their usual diet.
This one plant is part of the sun-
flower family. Usually chimps grab o
bunch of leaves and eat them. But
when the chimps ate this plant,
they did something different. They
would take just one, and gulp it
down whole, The chimps would
wrinkle up their noses when they
ate this bad-tasting leaf. Scientists
are studying this plant to see if it is
source for human medicine as well.
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Bears also seem to know something
about medicine. According to
Navajo legend, bears taught the
tribe about a plant that can freat
stomach aches and infections.
Researchers decided to test the
legend. They wanted to see if bears
used this plant. They found that the
bears do dig up the root mentioned
in the legend. The bears chew the
root and then rub it all over their
bodies. There is something in the
root that helps fight tficks.

It’s not a surprise that plants are
used as medicine. Humans already
use medicine made from plants. For

142 plants

example, aspirin originally came
from willow bark, and aloe vera
juice is offen used to help hedl
burns. But what is a surprise is that
animals may be a new source of
information about medicinal plants.

]
Salad Machine

We want fresh veggies! That’s what
astronauts say when they refurn
from space. But there are no salad
bbars and no grocery sfores in
space, So what can the astronauts
do about vegetables? Grow them

Dr. Mark Kliss and other scientists at
NASA Ames research center in Cali-
fornia are developing ways for
space fravelers to have their fresh
vegetables. Growing plants in
space is a big challenge. It's not as
easy as digging a garden bed. For
one thing, dirf is a big problem,
because the space station must be
kept as clean as possible. Dirt furns
to dust, it’s messy—especially when
mixed with water—and it’s heavy!
But if you can’t grow plants in dirt,
how can you grow them?

One way is by using hydroponics.
That means growing plantsin a
mixture of water and nutrients. But
water is a problem too. it has to be
contained so it doesn’t fly all over
the space station. '
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That's where the Salad Machine
comes in. It's a kind of enclosed
garden, [t's not the perfect solution,
but it is one that does work. The
Salad Machine has about four en-
closed trays kept in a refrigerator.
The system provides the plants with
the appropriate temperature, hu-
midity, light levels, water, and nutri-
ents they need to grow.

Not all piants grow well in the Salad
Machine, but certain kinds of salad
plants do—leftuce, radishes, Orbit
carrots, and green onions, for ex-
ample. Researchers also devel-
oped a special cherry tomato plant

© Life Lab Science Program, Inc, 1992

called Micro-Tom for use in the
salad machine. The whole plant is
only six inches high! The Salad Ma-
chine can provide a salad for a
crew of four every other day.

What will the space travelers do
with the roots, sfems, and leaves
that they don’t eat in their salads?
Bring them back to Earth where
there is already a long list of scien-
tists who want to study the effects
of space fravel on plants.

Root Candy?

Marshmallows were once made
from the roofts of a plant called the
marshmallow. It grows along coasts
and in marshes. Marshmallows are
tall plants with soft, velvety leaves.,
Long ago, people dug up the roots
of marshmallows. Then they boiled
the roots until a thick syrup formed.,
People used the syrup 1o heal sore
throats. It was very soothing. It also
tasted good. Before long, someone
added sugar to the syrup and let it
thicken. They called the treat
marshmallow candy. The marsh-

Plants 1.43




mallows people buy today are no
longer made from marshmallow
roofts, but the name remains.

- . |
Do Plants Communicate?

Bruce Mahallis a bofanist (plant
scientist) who claims that plants
communicate with one another. He
got the idea when he was working
in the Mojave Desert in California.
He was studying desert plants. Since
there is very litfle water in the
desert, he wondered whether the
plants competed for water.

He observed that one kind of plant,
the burro weed, interfered with the
water supply of a nearby creosote
bush, a different kind of piant. But
burro weed did nof interfere with
the water supply of other burro -
weeds. He thought the roots might
be communicating. He decided to
test his idea.

144 rlants

First he built a box like a root view
box. Then he grew the two different
kinds of bushes. He observed the
root growth every day to see how
the roots behaved. He saw that the

- roots behaved in different ways.

There seemed fo be a type of root
communication. The burro weed
roots seemed to be able o tell
when they were growing near an-
other burro weed. When they de-
tected another burro weed, they
avoided it. By avoiding each other,
the burro weeds did not compete
with each other for the available
water.

Bruce Mahall thinks there may e
other kinds of root communication.
He says.scientists should pay more
attention to what’s going on under-
ground.
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Garden Animals

Precssessnnen:

Name

Date

Why do ladybugs lay their eggs on
plants covered with aphids?

“[ 11772

LR
What is the largest kind of insect? - f:;é_.

x\\\

What | know about garden animals:
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Questions | have about garden animals:

How do male wolf spiders dﬁrocf
female spiders?

How can spiders fly?

/ff
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Wh@jﬁ S m @M[ﬁ Gerclen?

Part 1

Name Date

Draw a guick sketch
of the animal you
have been following
in the garden.

1. How can you tell
this is an animal?

2. Where did you find this animal?

3. What did you watch this animal do?

4. What do you think your animal needs o survive?
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Wh@]ﬁ @ m Our Garcen?

Part 2

Name . Date

Look at your ornimcﬂ carefully and draw it in the box below.
Be as accurafte as you can.

1. What do you think this
animal eats?

2. Why do you think so?

3. How does this animal move?

4. Why do you think s0?

5. What would you like 1o find out about this animal?

6. What kind of animal is this? Look in animal idenfification books
to tell.
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Tips for Finding Your Wild Thing
1. When is your animal busy”? Some animals
eat af night. Some eat in the morning.

2. Look in places where your animal can &)
find food. Look in places where your *
animal might sleep. W

REMEMBER: Leave the area the same way

you found if!
Q@wg LOOKS ..wams; P
D\ i

How to Draw a Wild Thing
1. Start with a quick sketch. What is
the animal’s shape?

2. Draw the animal’s feef. <<jmﬁm. is
it stfanding”?

3. Quick! Draw its eyes! Draw its tongue!
Draw its taill

Keep going!

Page 2

Tips for Catching a Wild Thing

You do not want to hurt your animal when
you catch it ‘
BE CAREFUL!

Does it fly?

Wait until it lands on a leaf or a twig. Then
cover it with a jar or cup. When it flies up
into the jar, cover the opening with ¢ sheet
of paper and set the jar down,

Does it crawl!?

Lay a sheet of paper in the animail’s path.
When it crawls onto the paper, cover it with
a clear jar.

Is it busy at night?

Put a jar down info the soll. Put some food
in the jar. See if your animal falls into

the frap.

@ Life Lab Science Program, Inc. 1992
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Sense Abililies

Names Date

J .

The kind of animal we have is a

1. Which body part do you use for each sense? Write or
draw each of these parts in the ME column below.

2. Which of its body parts do you think your animal uses
for each sense? Write or draw each of these parts in the
MY ANIMAL column.

Where are the Senses?
ME MY ANIMAL
See
Hear
Feel
Smell
Taste

-/

\

© Life Lab Science Program, Inc. 1992
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Sense Aﬂ@ﬁﬂﬁﬁ@

The sense we will investigate is

Write down some questions you have about how
your animail uses this sense. Also include ideas of
how to find out answers to your questions,

TEST:
we vl fest
whether pill bugs
fecl wibrafions vy
puting +hern ony
a preceof wWeed
and wWatding wna
B
e W
wfﬁ:anamw
pbject,

Question 1.

How we could test this question:

Question 2.

How we could fest this guestion:

Question 3.

How we could test this question:

\s

y)
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sSense Al

GUESS
What we are going to find out about
our animal:

nies

TEST
How we are going to find out:

Step 1:

Step 2:

Step 3:

Step 4.

Step 5:

Approved by teacher

J

@ Life Lab Science Program, Inc. 1992
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sense Abllities

TELL
What happened?

SO N

First try:

Any surprises?

Second try:

Any surprises?

What does this tell you about your animal?,

\

F / “/' " \ AN
Ml mmw TR,

J
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Anlmal Map

Team Members e
Animal Keeper: —

Timekeeper:

Place Keeper:

Animal Watcher:

1. The kind of animal we have:

2. Describe the motion your animal makes when it moves.

3. Compare the speed of your animal to something else.

Our animal is as asa
(fast, slow)

4. Draw a picture of the body parts your animal uses
fo move.

N I N I W P I N W O W W RS R B B R O SN N O N N BN PR N N BN B P B N B B B AW e I
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Anlmaell WMap

On the map below, mark where you put your animal’s
shelter and where you puf its food.

HOME

SCALE: % INCH = 1 MILE
.---------------.---------------------‘
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Sener 1o e You Witlh

Name Date

1. Draw a line from the animal’s mouthpart to the tool that is
most like it.

Tweezers Straw Sponge

2. Drow a line from each animal to the food that it eats,

Nectar

Aphids

Wild rice
and bread
crumbs

Liquid

[ ]
[ ]
L
L
L
L ]
L
L ]
L
[ ]
L]
[ ]
L J
L]
L ]
L ]
.
L]
L
-
[ ]
L]
[ ]
L ]
L
L J
L ]
L ]
-
L
[
[ ]
[ ]
]
L]
L J
L]
L ]
L]
L J
L
[
[ ]
[ ]
[ ]
-
L J
L J
L ]
L ]
L]
-
L
-
L
[ ]
[ ]
[ ]
[ ]
*
L
L J
L]
L
L ]
L ]
]
L
L
[
[ ]
[ ]
L}
L]
[ ]
[ ]
-
L J
L J
L ]
L ]
L ]
| ]

...‘..'..............'...............'..'............C.'............................

-
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Berier 1o ey You Wirh

Compare the tools in your group to find out which can carry
the most of each sulbbstance. Put a 1.in that box. Put a 2 in
the box of the tool that was next. Then give a 3 fo the tool
that followed, and a 4 fo the tool that can carry the least
amount of that food.

Feeding Tool Chart

Tweezers Straw Spoon Sponge

Grain & Soil

Water

Floaters

.....0-..I....'...................-.’...........'..............................'...-.
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Safery Firstl

Name Date

Different animails react in different ways when they need to
proftect themselves. Some of the ways are listed below.

HIDE! An animal that cannot be seen is pretty safe. Some

insects look just like leaves, thorns, or twigs. It is hard o tell

they are even there! Others have colors that blend in with
their surroundings. You might notf see a grasshopper in the
grass unfil it takes a high hop.

ATTACK! Some animals are able to fight back. A skunk
sprays its enemy with stuff that stings and stinks! So does a
skunk beefle. Ants have big biting jaws. Bees and wasps
have stingers. Some toads can cover themselves with a
substance that hurfs your skin.

TRICK! Some insects act or look like something else. Flies that
have the same coloring as bees are left alone. Monarch
butterflies taste bad. Viceroy butterflies look like monarchs
and birds pass them by just in case.

RUN! Some animails use their quick speed to get away from
danger. They may run, They may fly. They may slither.
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SCARE! Some animails are able to confuse their enemies
and scare them away. Some caterpillars can swell up
to look like snakes. The wings of some moths look like
giant eyes.

PLAY DEAD! Some animals just stay put and hope that
the enemy goes away. Some curl up info a fight ball.
Safety First!

How do you think your animal defends itself?

Why do you think this?

Draw a picture of your animal defending ifself.,
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Souncl lceas

Name Date

Station 1: Sound Machine

1. Place the ruler so that the 1 and
2 cenfimeter marks are over the
edge and the 3 cenfimeter mark is
af the edge. Ask another student
to hold down the part of the ruler
on the table. Hold it down tightly!

2. Flick the part of the ruler that hangs over the table edge.
What do you see?

What do you hear?

3. Move the ruler so that the 20 centimeter mark is af the
edge of the table. Flick the part of the ruler that hangs
over the edge. Record your results on the chart on the
next page.

av——
——

Sl TS
N Y
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Sound ladeas

4. Do an experimentt Move the ruler to the 18 centimeter

mark, and flick it. Now move it to the 15 centimeter mark,

and flick, Next try the 12 centimeter mark. Record
your data.,

Sound Machine Data Chart
Centimeter How fast does the What do you
Mark ruler vibrate? hear?
20
18
15
12

At what centimeter mark did the ruler

vibrate fastest? Slowest?

At what centimeter mark was the

sound highest? Lowesi?

When the ruler is vibrating fast, is the

sound high or low? Why?

When the ruler is vibrating slowly, is the

sound high orlow? Why?

4

b

N
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Sound ldeas

Station 2: Vibration Sensation

Step 1. If your drum is a coffee can
with a plasfic lid, go to Step 2. If not,
follow these directions to make a drum,
Stretch a piece of plastic or balloon
over g can. Stretch it tight. Ask a
classmate to put rubber bands around
it to hold it down. If the drum skin is not
fight enough, pull on the ends of the
plastic or balloon piece. u

Step 2. Sprinkle the top of the drum with the cereal, sand,
salt, or popcorn.

Step 3. Roll a piece of construction paper into a mega-
phone. Now point the megaphone at the drum top, and
SHOUT! (Do not blow through the megaphone. Shouth)
Make your voice higher or lower, and shout again. Move
the megaphone farther from the drum, and shout again.

Step 4. If you have a pan, hold it close to the drum. Beat on
the pan with a ruler. Move the pan farther from the drum,
then closer again. Try o make different sounds with the pan
and ruler.

What happens when you shout or bang?

What things vibrate when you shout or bang?

Why do you think they vibrate?

= Y

® Life Lab Science Program, Inc. 1992 Garden Animals 165




soune leeas

Station 3: String Strummer

1. Put a rubber band around your
can, pan, or box. Strum the rubber
band. What happens when

you strum?

2. Find a thicker, thinner, longer, or shorter rubber band.
Stretch it next fo the first one. Strum this rubber band.
How is this rubber band different from the first?

How is its sound different from the sound of the first
rubber band?

3. Put a pencil between one of the rubber bands and the
tin or box. Twist the pencil 1o tighten the rubber band. Now

strum the rubber band. What happens fo the sound?

4. Put on some more rubber bands, and make a strummer,
See if you can make each rubber band have ¢
different sound.

//

2/

N
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Garden Animals

POSIcss@ssment

Name Date

Ladybugs lay their eggs on plants
covered with aphids so when their
young hatch from the eggs, they
won’t have to go far to find food.

Butterflies and moths are the largest
kind of insects you will find.

What | learned about garden animals:
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Questions | have about animals:

A male wolf spider will dance and wave
his legs in front of a female in order to
attract her.

Ballooning spiders climb onto fence
posts or branches and release silk. As
the line gets longer the wind lifts the
spider and carries it off to a new areaq.

168 Garden Animal
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An Ant’s-Eye View

Did you know that there are more
ants than any other creature on
Earth? You'll find them everywhere.
Ants live in' the desert, on the seo-
shore, on mountain slopes, and in
the cracks of city sidewalks. They
can survive in almost every climate
on Earth.

Ants do not use their eyes o find
their way. Instead they use a pair of
long feelers called anfennae. An-
tennae are used for feeling, smell-
ing. picking up vibrations, and even

@ Life Lab Science Program, Inc. 1992
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taking temperatures. Anfs even use
their feelers to communicate. An
ant carries a chemical in its jow that
signals an alarm. If you step on an
ant, the alarm goes off and all the
ant soldiers quickly appear, ready
to go to war.

Ants are very smart. To test them, a
group of scientists built a special ant
maze. The ants had to find their
way through the maze to reach a
dish of food. Then they had to take
the food back. The scientists found
that once the ants had figured ouf
the maze, they would quickly reach
the dish the next fime by following
their own scent trail. Even when the
scientists removed the scent trail,
Garden Animals 169




the ants still got through the maze,
They had apparently memorized
the right path.

N
Scientists at Work

Batty about Bats

What animal can fly in complete
darkness through winding tunnels,
miss hitting even tiny objects, and
find insects almost too small to be
seen? A bat! How does a bat do
this? Over 200 years ago, Lazzaro
Spallanzani of [taly and his partner,
Louis Jurine of Switzerland, decided
to find out, Here’s what they did.

The two scientists experimented
with a group of bats, They covered
the ears of a number of bats, but
not their eyes. The two men were
surprised by what they discovered.
The bats could see, but they kept
bumping into large objects. They
even bumped into each other!
From the experiment, it seemed
clear that the bats did not use sight
fo direct their flight. Instead they
relied on sounds.

170 Garden Animals

But if bats used their ears and not
their eyes to find their way, what
sounds did they hear? The two sci-
entists could only hecr the sound of
the bats” wings. What could the
bats hear?

The sound mystery stayed a mystery
for over 100 years. Then, in 1920, an
English scientist named H. Hartridge
had an idea. He wondered if the
bats used ulfrasonic sound to find
their way. Ultrasonic sound is too
high a pitch for human ears to hearr.
Many animals, however, can hear
ultrasonic sounds.

Hartridge tested his idea. He found
that a bat makes squeaking noises
that bounce off nearby objects.

The echo from the object fells the

bat how far away the object is. It
also tells the object’s size and
shape. Using echoes, a bat can
find and catch as many as 600
insects in an hour. Some of those
insects are as thin as a hair. Yet the
bat finds them even in total dark-
ness.
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The way a bat uses sound to see is
called echolocation.

The Turtle Stomp

Zoologist (animal expert) John
Kaufmann observed something
unusual. He saw a wood turtle
stomping eight times with one foot
and then eight times with the other,
He thought at first that the turfle
was sick. Then he noticed that it
waQs eating earthworms.

Dr. Kaufmann decided fo try an
experiment. He did the turtle stomp
himself. He tapped two fingers on
the ground just the way the turfles
stomped their feet, and up popped
earthworms.

Kaufmann thinks the worms came
up because they believed the
noise came from a mole funneling
in the ground. Moles eat earh-
worms. So the worms tried to es-
cape, only o be eaten by the
wood furfles.

© Life Lab Science Program, Inc. 1992

How Things Work

The Hum of the
Hummingbird

Do hummingbirds really hum? Not
when they sing. The hummingbird
song is a chirping sound. Their wings
make the humming noise. They
beat their wings backward and
then forward in a figure eight shape
from 50 to 90 fimes a second. This
movement allows the bird to hover
in mid-air above a flower, and then
rise straight up like a helicopter.

T
You Can Judge a
Bird by Its Beak

The beautiful pink flamingo has a
curved beak with a downward
hook. This bird is a fiffer feeder. Its
beak is like a sieve. When it feeds,
the flamingo wades info the water
on its long legs, and lowers its neck
so that its curved beak hangs up-
side down. Then it swings its beak
from side to side, filtering water for
plants and small living creatures.

Birds that eat seeds have short,
thick beaks that are good for
cracking open shells. Birds that live
in ponds have bills that are flat and
broad. Why would they need a
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scoop-like beak? Birds of prey have
powerful beaks with the upper
beak hooked over the lower beak.
The free creeper uses ifs bill fo find
insects and spiders.

HUMMINGBIRD SEED EATEK

L
IF’s a Record!

Bird Records

Largest bird

The male African ostrich stands 2.5
meters (8 feet) tall and can weigh
as much as 155 kilograms (340
pounds).

Smaillest bird

The ee hummingbird of Cuba is 60
millimeters (2.25 inches) and weighs
only about 2 grams (0.07 ounces).

Fastest flier'

The spine-failed swit flies at about
170 kilometers (106 miles) per hour.

Fdsfesf diver

The duck hawk and the golden
edgle can dive at speeds of up to

172 Garden Animals

290 kilometers (180 miles) per hour.
Fastest runner

The ostrich can maintain a speed of
55 kilometers (35 miles) per hour,
with bursts up o 80 kilometers (50
miles) per hour.

Animal Speed Records

Animal Km/hr MPH
cheetfah 112 70
fion - 80 50
gazelle 80 50
hare 72 45
race horse 64 40
shark 64 40
rabbit 56 35

B

A snaiit moves at about .05 kilome-
Ters (.03 miles) per hour, How fast

- can you run?
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Habitats
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Habitats

Precissessnnen

Name Datfe

What kind of animal can you find in every
habitat in the world?

1. What | know about habitats:
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2. Questions | have about habitats:
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Animal Trackers:

Date_.

1. WhOT animal did you track? Write its name or
“draw what it looks like, '

2. Where did you find it?

-

3. Did you see your animal eat?
If so, what did it eat?

4. Did your animal stay more in sun or shade?
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5. Was its habitat cold or warm?

6. Was its habitat wet or dry?

7. What ofher animals did you see in your animal’s hdbi’ro’r?

L4
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Naturalists:

Date:

Naturalist’s Field Survey

Were you a Garden Naturalist or a
Weed Bed Naturalist?

Circle one,

Keep notes on this survey sheet as you work.

Time of day:

Plot Number:

Number of animals | counted:

Number of plants | counted:

How many different kinds of animals did you find?

Name the ones you know:
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How many different kinds of plants did you find?

‘Name the ones you know:

- What plant (_Sind animal names did you learn today?
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Glass Flouses

Date

1. Draw a picture of how you want the terrarium fo look.
Title the picture with the name of the habitat,

My Terrarium

Habitat

*

@ Life Lab Science Program, Inc. 1992
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2. As you creafe your ferrarium, record informafion below
“about the parfs of the habitat,

Kind of soil:

Climate:

Planfts: ' Animails:

3. How will you Take care of the terrarium?

4. Describe the terrarium habitat you created, or draw @
picture of it on another sheet of paper.

\ | - J
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Habitats

POSICISSESSANEny

Name Date

Insects. You can find them in water,
in forests, in deserfs, on mountain
tops. They are everywhere!

1. What | learned about habitats:
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2. Questions | still have about habitats:
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Vanishing Habitats

Tropical rainforests are disappear-
ing. About 12 hectares (30 acres)
are destroyed each minute. Does it
matter? It matters a lof!

About half of dll the plants and
animals on Earth make their home
in tThe rainforest. If they lose their
home, they are in danger of be-
coming extinct. That means they
disappear forever.

A rainforest is one kind of habitaf. It
is a woodland that gets about 60
inches of rain each year, Most
rainforests are near the equator.

Scientists divide a rainforest into
layers—like the stories in an apart-
ment building. Each layer is home
fo many plants and animals. The
top layer is called the canopy. Here
the freetops get lots of sunlight and
rain. The middle layer, called the
understory, is darker. Creepers and
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climbing plants grow here. So do
young frees struggling to reach the
light. The next layer is even darker. It
is called the herb layer. It is where
shrulbs and very young trees grow,
Very litflé sunlight can reach the
ground layer. It is the darkest of all. It
is also very damp.

The plants and animails who live in
each layer in the rainforest depend
on one another. As leaves and fruit
from the tall frees decay and fall,
they provide food for animals. They
also enrich the soil and keep it fer-
file. Without the trees, the heavy
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rains would wash away nutrients in
the soil. Then when the rain
stopped, the hot sun would bake
the soll so that plants could not

Many medicines are made from
plants that grow in the rainforest.
The plants also help keep the
Earth’s qir clean. They take carbon
dioxide from the air and put oxygen
info it. About 40 percent of the
world’s oxygen comes from the
forests.

But not just rainforests are in trouble.
Other habitats are vanishing, too.
Many people all over the world are
working hard to save habitats be-
fore it’'s too |ate,
]
Scientists at Work
Garden Pals

It's a jungle out therel Look around
you. Everywhere there are bugs
attacking other bugs, bugs attack-
ing plants, plants affracting bugs.
[t’s endless.
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For some scientists, like Francisco
Rosado-May, the jungle is a living
laboratory., Rosado-May thinks that
we can learn a lot by observing
what goes on in that jungle.
Rosado-May is an agroecologist
working in Mexico. He is studying
the ways that insects and plants
inferact in nature, He is very infer-
ested in finding ways of controlling
pests the way nature does,

Why study in Mexico? In Mexico
farmers have been farming milpas,
or fields, for thousands of years.
They don't use any pesficides and
they grow lots of different crops
fogether, such as corn, beans, and
squash. Rosado-May wants to learn
how the farmers can grow so much
food in a small area and not need
pesticides.

Some piants attract insects that
protect the plants. One day, while
working in a milpa, Rosado-May
found a sick-looking caterpillar. He
took it back to his lab to observe it.
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A few days later the caterpillar
died. Francisco cut it open and
found eggs. He remembered that

. he had read about a wasp that
lays her eggs inside caterpillars. The
caterpillars get sick and die. Fran-
cisco wondered if the eggs he
found were wasp eggs. He
watched the eggs. and soon wasps
hatched out! He discovered that
these wasps help protect the comn
from the leaf-eating caterpillars.

But it’s not the corn that aftracts the
wasps. 1T's the bean plants that do.
Wassps use bean-flower nectar as
food. The female wasp lays her
eggs inside caterpillars that are on
corn plants, If the farmers only grew
corn, the wasps wouldn’t be there.

! L {
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Francisco Rosado-May plans to
keep looking in the milpas for other
ways that plants and animais work
fogether. '
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Saving a Habitat

"You can make @ difference.”
That's what the members of the
Children’s Ecology Club in San Di-
ego, Cdlifornia, think. And they
should know. They are making a
difference. They just helped save
2.2 acres of land that is the habitat
of an endangered plant,

The project started in 1990 when
students at Joe Hickman Elemen-
tary School decided to adopt an
endangered species. The students
adopted a plant called the San
Diego mesa mint. The plant lives in
the middle of a development areq,
and was in danger of being de-
stroyed by people tromping on it,
and by tree roots crowding it. Club
members met at the site, identified
the plant, and decided to try fo .
save the mesa mint. With the help
of their advisor, Dr. Kathryn Wild,
club members circulated pefitions,
hung posters, and got their mes-
sage out. This particular site is now
protected, but the club members
are not stopping there.
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The club is growing. Members have
plans to adopt another local, en-
dangered plant species. San Diego
button-celery is next on their list,

[f you live in California and are inter-
esfed in adopting a California en-
dangered species, contact:

National Audubon Society
Richardson Bay Center

376 Greenwood Beach Rd.
Tiburon, CA 94920

If you live in another state and are
interested in an adoption program,
contact one of the following orga-
nizations:

The International Crane Foundation
E-11376 Shady Lane Rd. '
Baraboo, W1 53913-9778

Save the I\/Ioho’fee Club
1101 Audubon Way
Maitland, FL 32751

Whale Adoption Project
320 Gifford St.
Falmouth, MA 02540
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Plant a Treel

In 1872, Julius Sterling Morton was
governor of Nebraska. He wanted
to replace the frees that the settlers
had cut down when they built
farms, houses, and roads. So he
offered prizes to the county that

- planfted the most frees. That first

year, over one million trees were
planted in Nebraska!

Today people there have a special
holiday to honor trees. It is called
Arbor Day. In Nebraska, it is cel-
ebrated on April 22, Governor
Morton'’s birthday. In other states,
people observe the holiday on
other days, usually in March or April.
Find out when Arbor Day is in your
state. And plant a tree.
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