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ABSTRACT
Eight games are included in the 24 activities in the

Ou+door Fiology Instructional Strategies (OBIS) Trial Edition Set IV.
There are alsoc simulations, crafts, tiological technigues, and
organism investigations fccusing cn animal and plant life in the
forest, desert, and snow. Designed fcr small groups of children ages
1¢C +o0 15 frem schools and community youth organizations, the
a~tivities include the study of squirrel food-storage strategies,
desert plants, vines, damselfly and dragonfly populations, horping
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'EQUIPMENT AND
TECHNIQUE CARDS

There are an assortment of vequipment‘and'
technique cards inserted in this folio. These cards
give you instructions for building and using
various pieces of equipment required for certain
activities. This folio contains only one copy of
each cara. You may make additional copies
without infringing on the copyright. The following
activities require these equipment and technique
cards:

Bird Nests
Bird-Nest Frame

Desert Water Keepers -
Desert Leaf Models

Flower Powder
Pollen Collectors

Hopper Herding
Hopper Herding with a Plastic Corral

Sawing Away
Counting Growth Rings and How a Tree Grows

Wintergreen
Making a Light iieading
Thermometer Dip-Stick

'BASIC EQUIPMENT,
AIDS, GUIDES

DATA BOARD

Maryr OBIS activities call for the use of a clata

be .d. This board serves as a portable chai.bcard,
record board. map, and all-purpose data
organizer. Because your participants probably will
not have'a desk or locker for storage of records
from one investigation to the next, a data board .
allows you to maintain a continuing record. The
data board relieves youngsters of the burden of
pencils and notebooks. Important terms can be
viewed easily by all group members, and field
observations are conveniently displayed in one
place for group consideration.

ey

Making a Data Board*

1. Find a piece of thick cardboard, masonite, or _
fiberboard about 80 cm x 60 cm.

2. Cut paper (butcher or other) to the size of the
board. Attach the pieces of paper to the board
with binder clips or masking tape. ~

3. Crayons or felt-tip markers are good for )
recording data because they leave broad marks - -
and come in a variety of colors, allowing for easy
color coding. '

*As an altemative, you can use a large sketch
pad or small chalkboard.
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MATERIALS

Gathering materials and making equipment can
te an interesting experience for your group
before conducting an activity. When possible, let
your group assist you with the gathering of
materials. Often the youngsters can bring items
such as empty milk cartons, plastic bags, egg
cartons, juice cans and the like from home.




Bird Nests | ”
Equipment Card &

BIRD-NEST FRAME o
"
MATERIALS : MOLDING THE FRAME (INSTRUCTIONS
FOR THE PARTICIPANTS):
1 two-meter length of thin wire for each
participant (aluminum works best) 1. Separate the coil into two circles, forming a
1 pair of scissors figure eight.

MAKING THE FRAMES FOR THE
YOUNGSTERS:

1. Cut 1 two-meter length of wire for each
participant.

2. Coil each wire into a circle approximately
seven centimeters in diameter. One way to make
the circle is to coil the wire around your hand. 2. Spread the coils out’into a flat flower shape.

3. The frame can then be molded into a nest
shape by pressing it against a bent knee or the
toe of a shoe.

3. Take one loose end of the :oiled wire and
wrap it tightly around the coil three or four times.

4. Materials can now be woven into or molded
on the frame.

o~
)
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Desert Water Keepers
Technique Card
DESERT LEAF MODELS

MODEL LEAVES

Materials for each team:
2 paper towels

6 coffee stirrers

e stapler

Making the Model Leaves (instructions for
the leader):

1. Trace the leaf patterns onto a paper towel.
2. Cut out the paper-towel leaves.

3. Staple a plastic coffee stirrer along the center
line of the paper leaf to provide support.

‘=

LEAF HOLDERS

Materials for each team:
1 drinking straw

1 ball of clay

. t?pe

Making and Filling the Leaf Holders
(instructions for the youngsters):

1. Crimp the drinking straw three centimeters
from one end.

2. Squeeze the V"’ parts together and tape
tightly.

a D

™

N

3. Place the taped end of the straw into the clay
ball so that the straw stands upright.

o

4. To fill the holder, place the extra coffee stirrer
part way into the straw and carefully pour the
blue water into the straw. The coffee stirrer
prevents air bubbles from blocking the sirav..

Copyright® 1978 by the Regents of the University of California




Desert Water Keepers
DESERT LEAF PATTERNS

<~
<
<

\

- - -

”
i

Copyright® 1978 by the Regents of the University of California




Flower Powder
Equipment Card
POLLEN COLLECTORS

PCLLEN BOARD
MATERIALS FOR ONE BOARD:

1 piece of cardboard, 10 cm x 15 cm

1 piece of black velveteen or corduroy, 10 cm x
15 e¢m

e masking tape

TO MAKE THE POLLEN BOARD:

1. Place the black material on top of the
cardboard.

2. Cover the edges cf the cardboard and material
with masking tape. -

TO USE THE POLLEN BOARD:

1. Grasp a flower gently by its stem.
-2. Hold the pollen board in your other hand, and
gently rub or press the flower against the board.
Do not smash or pick the flower.

ARTIFICIAL BEE
MATERIALS FOR ONE BEE:

1 4-6 cm piece of black pipe cleaner (called
“chenille” at craft and hobby stores)
20-cm length of thin wire

white paper

black felt pen

rubber cement

o & & H

TO MAKE THE BEE:

1. Bend the pipe cleaner into thirds to form a
“Z" shape. Flatten the shape.

2. Take the thin wire and thread it through
one of the loops formed in the flattened pipe
cleaner. Twist the wire together and then wrap
it around the end of the pipe cleaner.

3. Cut out a tiny piece of paper this big [J. Make
two dots on it with the pen and glue the “‘eyes”
to the end opposite the wire.

Copyright® 1978 by the Regents of the University of California



Flower Powder
SHAPES

OVERLAP EDGE
TOOOTTED LINE
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Hopper Herding

Technique Card

HOPPER HERDING WITH A
PLASTIC CORRAL

Using the Plastic Corral

1. Each member of a team takes an edge of the
outstretched sheet.

2. The team walks through the grass and then
pulls the sheet down onto the grass quickly,
trapping all the critters below.

Ig

“Bagging’’ a Hopper

1. One person surrounds the hopper with his
hands over the plastic sheet.

2. Another person reaches under the plastic,
grabs the trapped hopper, and places it in a
ziplock bag.

3. If the youngsters don’t want to handle the
hoppers, they can use the plastic bag to scoop
the hoppers up. (Hoppers rarely bite. They may,
however, “spit” a harmless brown juice.)

4. Sealed hopper bags must be shaded from
direct sunlight.

Copyright® 1978 by the Regents of the University of California




Sawing Away

Technique Card $&.
COUNTING GROWTH RINGS o &

11
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Sawing Away
HOW A TREE GROWS

12
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Wintergreen
MAKING A LIGHT READING
Technique Card

You can use photographic proof paper 1o
measure light intensity. The emulsion-coated
(glossy) side of the paper is sensitive to light. A
piece of white proof paper turns dark brown
when exposed to direct sunlight for about ten
minutes, light brown when exposed to moderate
light, and light tan to white when exposed to very
little light. You can hait the color change by
dipping the paper into photographic hypo (fixing
solution) for a few seconds and then washing the
paper in clear water for a few seconds. Proof
paper is insensitive enough to allow for small time
delays as well as exposure errors.

MATERIALS FOR ONE PACKET

1 8%" x 11" piece of black construction paper

3 standard sized letter envelopes (3'2" x 6%2".
preferably brown)}.

9 strips of proof paper. 2 cm x 6 cm

e tape or staples

1 paper clip

1 small jar

s photographic hypo crystals

® water

MAKING THE PACKET

1. Fold the black construction paper in half to
form an 8%2" x 52" packet.

2. Fold over one centimeter of one short side
and one centimeter of the long open side.

3. Staple or tape the folded edges to make
light-proof seams.

4. Fold over a four centimeter flap at the
remaining open end. and secure the flap with
a paper clip.

adt

% N

PREPARING THE PROOF PAPER

1. Be careful not to expose the proof paper to
direct sunlight. Cut the sheets of proof paper into
2 cm x 6 cm strips. (One 8” x 10” sheet makes
forty strips.) Make sure you have nine strips for
each team.

2. Divide the strips into three equal piles. Cut
one comer off the strips in one pile. Cut two
corners (making a point) off the strips in the
second pile. Don't cut the strips in the third pile.

3. The strips are now keyed by shape for use in
different locations. Have the kids use each shape
in the locations shown in the illustration.

note e JursPasto
o
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4. Put one strip from each pile into each
envelope. and place two envelopes in the black
packet. Make a black packet for each team.

5. Put the extra envelopes into your packet to
use for the demonstration and for spares.

PREPARING THE FIXING
SOLUTION

1. In the small jar. combine one tablespoon of
photographic hypo crystals in one cup of water.

2. Prepare a jar for each team.

Copyright® 1978 by the Regents of the University of California



MAKING A LIGHT READING ' ‘

1. Push a piece of cardboard straight down <’ o
through the snow next to a green plant. Pull the "
cardboard horizontally away from the plant to

expose it. 6. The othzr team member fixes the unexposed

strip by:

a. placing it in the hypo solution for one minute,
and then

b. rinsing it with water.

7. At the end of the exposure time, fix the other

two strips in the same manner.

8. With the ruler, measure the depth of the snow
from the surface to the cavity.

9. Record the data on the envelope. Let the
strips dry as much as possible and then put them
into the envelope.

1

10¢AT 0N —““'5““‘1
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2. Make a little cavity with your finger in the e 04 peow e
snow at the level of the green leaves. The cavity e o
must be large enough to hold the proof paper

strip.

3. The uncut strip remains unexposed. Use the
_pointed strip under the snow and the one-
‘comer-cut strip above the snow.

4. Quickly place one strip on top of the snow
and one in the little cavity. Make sure the glossy
sides are up. One team member seals off the
cavity by holding the cardboard tightly against the
opening during the exposure period.

5. Leave the strips in place for at least ten
minutes {or longer if the surface strip has not yet
turmed dark brown).

Copyright® 1978 by the Regents of the University of California



Wintergreen
THERMOMETER DIP-STICK
Equipment Card

MATERIALS FOR ONE DIP-STICK
meter stick

roll of plastic electrician’s or shipping tape
six-ounce metal juice can '
six-ounce cardboard juice can

one-meter length of brightly colored string
Celsius thermometer

rubber band

Pk Pk Pk Pk ek P Pk

MAKING A THERMOMETER
DIP-STICK

1. Remove the tops from both juice cans.

2. Poke four to six holes in the bottoms of the
cans.

3. Tape the metal can with two bands of the
plastic tape to the zero end of the meter stick.
The bottom of the can should be even with *0.”

4. Cut a slit half way down the side of the
cardboard can.

5. Overlap the edges of the slit so that the open
top of the cardboard can fits into the open top of
the metal can.

{
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6. Loop the rubber band several times around
the stick, and then slide the rubber band down
over the cardboard can to secure the can to the
stick, thus forming a sliding lid for the metal can.

7. Tie a string through the hole in the 100-cm
end of the meter stick.

L[5

‘$AM
8. Place the thermometer, bulb end down, into

the metal can and slip the cardboard can down
over it.

9. Your dip-stick is ready to use.

TRERMOME TER

USING THE THERMOMETER
DIP-STICK

1. For best results, leave the prepared dip-stick
outside or in a cool place for thirty minutes before
using it.

2. Poke the 100-cm end of the meter stick into
the snow to the depth at which you want to
measure the temperature. Rotate the stick to
enlarge the hole.

3. Remove the meter stick and tum it can-side
down. Push the can (with the thermometer
inside) into the snow to the desired depth. Fill the
hole with snow.

4. Read the depth of the thermometer in the
snow from the meter stick (the number at the
surface).

5. Wait fifteen minutes.

6. Pull the stick out of the snow.

7. Quickly open the thermometer case and read
the temperature from the thermometer.

Copyright® 1978 by the Regents of the University of California
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USING THE OBIS
FOLIOS

OBIS activities are intended primarily for
voungsters between the ages of ten and fifteen.
but have been used successfully with both older
and younger people. including family groups.
With some training, older youngsters can lead tae
activities for small groups of younger children.

Q

ERIC

Aruitoxt provided by Eic:

Each OBIS folio can provide an enjoyable and
interesting outdoor experience. You may either
select individual folios for inclusion in your
existing environmental program. or combine a
number of folios to form a module that provides
a broader experience in outdoor biology. You are
the only person who can determine how the
OBIS activities will best meet the needs of your
group at your site.




Look at the section entitled “Currently Available
OBIS Falios.” You will find a list of all the. -
activities in OBIS Trial Edition Sets I, II, III,
IV, and The OBIS Trail Module, and the sites
in which each activity works best. By combining
activities from the four sets and the module, your
ability to tailor the program to the needs of your
participants increases. . :

CURRENTLY AVAILABLE OBIS
FOLIOS
OBIS TRIAL EDITION SET I

Adaptation — Predator-Prey (Any site)

Animal Movement in Water (Marine or
freshwater)

Animals in a Grassland (Lawns, meadows, fields,
and vacant lots)

Attention! (Any site)

Bean Bugs {Lawns, meadows, and parks)

Great Streamonat Race (Creeks and sireams)

Habitat Sun Prinis (Any site)

Habitats of the Pond (Ponds and lakes)

How Many Organisms Live Here? (Ponds, lakes,
bays, and estuaries)

Invent an Animal (Any site)

Invent a Plant (Ary site)

Mapping a Study Site (Any site)

Moisture Makers (Terrestrial, with a variety of
plants)

Natural Recycling in Soil (Terrestrial)

Natural Recycling in Water (Marine or freshwater)

Out of Control (Lawn)

Plant Hunt (Terrestrial)

Plants Around a Building (Building sites)

Seed Dispersal (Any site}

Sticklers (Terrestrial)

Terrestrial Hi-Lo Hunt (Terrestrial)

Water Holes to Mini-Ponds (Any site}

What Lives Here? (Marine or freshwater)

Who Goes There? (Terresirial. at night)

OBIS TRIAL EDITION SET 11

A Better Fly Trap (Warm terrestrial)

Animal Anti-Freeze (Cold terrestrial)

Animal Diversity (Lawns, meadows, fields, and
vacant lots)

Attract a Fish (Freshwater)

Beach Zonation (Marine)

Birdfeeder (Any site) S

Crawdad Grab (Marine or freshwater)
Flocking to Food (Bay or estuary beaches)
Food Chain Game (Lawn or field)

Gaming in the Outdoors (Terrestrial)

Hopper Circus (Beach, pond, or field)

Lichen Looking (Terrestrial sites with lichens)
Litter Critters (Woodland site with natural litter)
Metric Capers (Any site)

" OBIS Oil Spill {Marine or freshwater)

Plant Pattems (Terrestrial)

Rock Pioneers (Rocky, marine beach)

Roots and Shoots (Terrestrial)

Seas in Motion (Sandy beach)

Sensory Hi-Lo Hunt (Terrestrial)

Sound Off! (Lawn or field)

The Old White Sheet Trick (Any site, at night)
Too Many Mosquitoes (Freshwater pond)
Water Breathers (Marine or freshwater)

OBIS TRIAL EDITION SET Il

Ants (Terrestrial)

Beachcombing {Sandy beach)

Can Fishing (Freshwater)

Clam Hooping (Bay or estuary)

Envirolopes (Any site)

Fly a Leaf (Terrestrial, windy day)

Follow the Scent (Lawns)

For the Birds (Urban parks or shoreline)

Hold It (Creeks and streams)

Isopods (Terrestrial) -

Jay Play (Parks and gardens) -

Junk-in-the-Box (Vacant lots, fields, and other
sites containing man-made litter)

Leapin’ Lizards (Terrestrial sites with lizards)

Mystery Marauders (Meadows, fields, and
vegetable gardens)

Night Shine (Marine or freshwater, at night)

Pigment Puzzles (Any site with a variety of
plants)

Shake It! (Terrestrial}

Silent Stalking (Terrestrial site with a noisy

" walking surface, possibly at night)

Swell Homes (Fields, forests, and meadows)

Variation Game (Lawns)

Water Snails (Freshwater)

Waier Striders (Freshwater)

Web It (Terrestiial, possibly at night)

Web Weavers (Terrestrial)
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WHAT IS OBIS?

Start with a group of young people in the
out-of-doors and a biological concept or process
as the basic ingredients. Add a large measure of
fun; stir in the discovery approach; and season
with a simulation, a game, a craft, or an
interesting investigation. Mix thoroughly and you
have one of the 100 activities that have been
developed by the Outdoor Biology Instructional
Strategies (OBIS) Project.

OBIS provides community-sponsored youth
organizations and schools with learning activities
for use at common outdoor sites such as lawns,
local parks, city lots, neighborhood streams and
ponds, and the seashore. Although the activities
are intended primarily for ten- to fifteen-year-old
youngsters, both younger and older people
(including family groups) have enjoyed OBIS
activities. Their easy-to-follow format, simple
preparation and equipment, and short duration
(usually one hour) make ORIS activities suitable
for both the experienced outdoor-education
leader and the first timer with no previous
experience in biology. The activities may be used
independently or sequenced to create a program
to suit your needs. Scouts, Park and Recreation
districts, religious groups, service groups, nature
centers, summer camps, and schools are a few of
the groups that have used OBIS activities in their
outdoor-education programs. OBIS activities help
youngsters and adults to better understand and
appreciate the ecological relationships in their
local environment.

WHY OBIS?

Our relationship with our environment must
improve. For too long we have considered
ourselves independent of nature. We take what
we want and change what does not suit our
purposes. As we prosper, medicine and
technology increase our chances of survival.
The growing population of humanity uses an
ever-increasing amount of the earth’s resources.
Until quite recently, we remaired uninformed
or indifferent to the effects of our increasing
demands upon plants, animals, minerals, sail, air,

and water. We have just begun to realize that we
have reached a point where we can no longer
ignore the ecosystem of which we are a part.

If we are to make intelligent decisions on factors
that influence our environment, we must have a
thorough understanding of basic biological
relationships. The awareness and understanding
that grow with each OBIS experience will create
a base that youngsters can use in the future to
make informed decisions on environmental issues.
This is the long-term goal of OBIS.

IT'S A BIOLOGICAL
WORLD

We offer here explanations of some of the major
concepts embraced by OBIS activities.

We are part of the ecosystem, which includes
living organisms and the non-living environment.
Plants and animals, and their interactions with

" each other and their environment, all affect the

ecosystem in some way. The study of the
interactions between organisms and their
environments is called ecology.

Food Chain

Energy input to the ecosystem comes from the
sun. Through photosynthesis, plants transform
the sun's light energy and the earth’s materials
into food. Animals cannot make food; they must
obtain their food by eating plants or other animals
that eat plants. The energy in the food is trans-
ferred from plants to plant eaters and then to
animal eaters. This energy transfer is called a
food chain.
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fox squirrels vury their food in many
places in the ground. Jays are also winter
residents that hide their food in many
Jocations.

In Acorns, your youngsters find out some
of the advantages and disadvantages of
different ways of storing food by playing
] a game of winter survival.

PREPARATION

CHALLENGE: STORE A SUPPLY OF
NUTS AND THEN RECOVER
ENOUGH NUTS TO SURVIVE THE
WINTER.

MATERIALS

For each youngster:

20 nuts (See the ‘“‘Preparation” section.)

1 plastic bag

1 marking device (See tne *‘Preparation”
section.)

I 3" x 5” index card or small piece of

paper

For the group:
boundary markers (flagging)

large brown paper bag

data board

marking pen

kitchen timer or watch with a second

—

1. Site. Choose a site with plenty of
acorns or other nuts and seeds. If such a
site is not available, you may prepare an
area by ‘‘seeding” it with nuts or seeds
that you have obtained elsewhere. (Raw
lima beans work well.) The site should be
covered with a thick layer of leaves or
snow. With the four flags, mark off an
area about half the size of a tennis court.

2. Marking devices. Each youngster
will mark his winter nut supply so that it
can be distinguished from everyone
else’s. Fine-tip permanent-ink marking
pens work well on light colored nuts or
seeds. The youngsters can mark pieces of
white adhesive tape and press them onto
dark-colored nuts or seeds.

3. Index cards. Prepare a 3" x 5" index
card for each youngster. Write “red
squirrel”” on half of the cards and “grey
squirrel” on the remaining cards.

ACTION

1. Ask the kids if they can think of any
animals that store food for the winter.
What kind of food do these animals
store? (For example: Chipmunks and
squirrels store nuts and seeds.)

2. Tell the group that different animals
have different ways of storing their winter
food supply. Mention that red squirrels
store all their food in one place and that
grey squirrels hide their food in many
places. Announce that each youngster is




squirrel or a grey squirrel in a game of
winter survival. Let each youngster draw
a labeled index card to determine what
kind of squirrel he or she will be. Ask
them to keep their identities secret. Tell
the kids to remember what kind of -
squirrel they are, and then collect the
cards.

3. Give one plastic bag to each of the
“squirrels” and tell them that the bags
represent their ‘‘cheek pouches’ for
carrying for !

4. Now announce the arrival of fall. Tell
the youngsters that it is time for the
squirrels to gather their winter food
supply. Show the “'squirrels’”’ an example
of the kind of nut or seed you want them
to collect. Point out the boundaries of the
squirrel forest, and give the group two
minutes to gather nuts. Each squirrel
should collect at least ten nuts.

5. Call the group together, and ask each
youngster to mark his winter nuts so that
they can be distinguished from everyone
else’s. Pass out the marking materials and
show the youngsters how to use them.
Let each kid mark at least ten nuts (but
no more than twenty). The youngsters
can toss any extra nuts aside or share
them with a friend. Remind the
youngsters that they are either red
squirrels or grey squirrels.

6. Tell the “squirrels” that red squirrels
must bury all their nuts in one place, and
grey squirrels must bury their nuts in
many places with no more than three
nuts in any one spot. Give the squirrels
two minutes to bury their nuts.

7. Call the group together and announce
that the winter season is three “months”
long and that each “‘month’” lasts for two
minutes. Write ‘‘December,”’ ‘‘January,”
and “‘February” across the data board as
illustrated.

8. In “December,” each squirrel will
need to recover at least three of his
stored nuts to survive. (Each squirrel
must recover his own nuts.) Give the
squirrels two minutes to each bring back
three nuts.

9. Record on the data board (as
illustrated) the number of squirrels that
gathered three nuts. Squirrels that
“starved’’ (didn’t bring back three nuts)
must wait until the next game to play
again. Have the surviving squirrels empty
their ‘‘cheek pouches” into the large
brown paper bag so that they begin the
next round with empty pouches.

10. Explain that as the winter season
continues, food becomes harder to find in
the forest. The squirrels must rely more
heavily on their stored nuts. In
“January,” repeat steps 8 and 9, but
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6. ‘What: are some of the other ways that R
“animals survive the winter?- (Mlgrate RS
* hibernate, grow. thicker fur or:more

downy feathers fatten up, become less
active. ) . _

" opened acorns or other nuts Can jou
i ‘locate a sqmrrel’s cache?

".-»WHAT TO DO NEXT

'Jay Play

Food Chain Game
Birdfeeder :

-Seed Dispersal
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Many animals build nests. and birds are
amony the most industrious and expert
nest builders. Not only do nests hold the
cggs and young. but nests” construction
and location are factors that provide
protection from predators and adverse
weather conditions. For example. the
wooddpecker chisels its nest deep into a
tree trunk, while the orole’s finely woven
nest hangs from a branch where most
predators can't reach it. The barn
swallow tucks its cuplike nest of mud in
the cave of a building. and the junco’s
nest is concealed under a low bush. Even
the killdeer's simple depression in the
qround and other nests out in the open

are often difficult to see because they
blend in with the surroundings.

Besides nesting in a variety of locations.
birds also use a variety of nesting
materials. Sparrows use grasses and
rootlets; hawks and eagles use twigs: and
warblers use bark. leaves. and shredded
stermns. Cliff swallows form gourd-shaped
nests of mud and straw; and
hummingbirds use lichen. cobwebs. and
sometimes flowers. Most birds line their
nests with soft materials such as feathers,
hair. and fine grass. The goldfinch uses
thistledown. and the chipping sparrow
lines its nest with horsehair.




Federal law protects all bird nests,
whether occupied or not. No one should
disturb nests in any way unless he has a
special wildlife permit.

In this activity, the youngsters build nests

with materials found in their activity area,
and then exchange information to identify
nests made by other youngsters.

CHALLENGE: BUILD A NEST FOR
AN IMAGINARY BIRD, AND PLACE

IT IN YOUR ACTIVITY SITE.

MATERIALS

For each participant:

1 copy of “Nesting Notes”

1 pendil

1 length of prepared wire (See
“Bird-Nest Frame” Equipment Card.)

1 thin strip of cloth flagging (2 cm x 15
cm)

For the group:

data board

marking pen

“Bird-Nest Frame” Equipment Card
“Nesting Notes’’ card

colored flagging

container of water (for making mud)

— e b

" CLIFF SWALLOW

PREPARATION

Selecting a site. Choose a site that
includes a variety of trees, shrubs, and
grasses. Flag two activity areas that are
situated in such a way that the team in
one area cannot see the team in the
other area. If necessary, obtain
permission to gather plant materials.

Materials. Make a wire frame for each
participant. (See the “Bird-Nest Frame”
Equipment Card.) Make one copy of
“Nesting Notes™ for each youngster.

ACTION

1. Challenge the group to go out in pairs
and gather small samples of materials that
could be used to build a bird nest. After a
few minutes, call the group together and
spread out the finds. Discuss these and
any other materials that birds might use.

2. Ask the group to describe some bird
nests thay have seen. Sketch the shapes
described on the data board. Discuss
some of the places where birds build
nests. Reinforce the idea that birds build
nests with a wide variety of shapes and
materials.




1

| BIRDNESTS

Nesting Notes

NAME OF BIRD

MY BIRD'S NEST IS MADE OF:
(Circle all the materials you use.)

twigs qreen grass
pine needles dried grass
qgreen leaves hair or feathers
dried leaves mud or dirt
bark other.

AND IS LINED ON THE INSIDE WITH:

MY BIRD BUILDS ITS NESTS:

(Circle one)

on the ground inatree

in a clump of grass in a bush
- other

BIRD NESTS ”
Nesting Notes

BN
NAME OF BIRD
MY BIRD'S NEST IS MADE OF:
(Circle all the materials you use.
fwigs green grass
pine needes dried grass
green leaves hair o feathers
dried leaves mud or dirt
bark ! other.
AND IS LINED ON THE INSIDE WITH:
MY BIRD BUILDS ITS NESTS:
(Circle one)
on the ground in a free
in a clump of grass in a bush

(n}

other: ,ﬁ
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A population is a group of plants or
animals of the same kind that live
together in the same area. Every living
organism is a member of some
population. Adult members of a
population are similar in most ways, but a
closer look reveals that every orie is
unique — just a little different from every
other individual in that population. We
call these small differences variations.

The rainbow trout in a mountain lake
make up a population. They are all
rainbow trout and all live together in their
lake. However, some are larger than
others; some have more spots on their
fins; some have darker coloration on their
backs; some have longer lower jaws.

The eastern brook trout in the same lake
make up another population, different
from the population of rainbows. The
brook trout display variations, but they
are all members of the brook-trout
population. Rainbow trout and eastern
brook trout are two of the many
populations of organisms that live in the
mountain lake.

In Bugs, Worms, and Others, the
youngsters invent populations of
make-believe organisms, and select a
habitat for them, i.e., the place where
they would live. The kids then work
together to create a natural history, or
“life story,” for their population. The
activity concludes with a discussion of
the natural histories of the fabricated
populations, a look at the variations
within each population, and a quick
inventory of the real populations living
_in the activity site. - -

CHALLENGE: CREATE A
POPULATION OF ANIMALS OR
PLANTS AND PLACE THEM IN AN
AREA WHERE THEY CAN LIVE.

MATERIALS

For each team of three or four kids:
50 or more figures (See the
“Preparation” section.)
8 pens or crayons (2 black, 2 red,
2 blue, 2 green)
2 Natural History Sheets
1 15-meter length of string
1 paper bag

PREPARATION

Group size. Three teams of three or
four youngsters is the maximum group
size for this activity.

Materials

1. Cut out fifty or more figures from light
cardboard stock (e.g., index cards) for
each team. Each team’s figures must be
of one shape (a different shape for each
team) and come in two or three sizes.

ORI

- You might make ovals, worms, peanuts,

spoons — use your imagination! Stack up
six to eight index cards and cut them all
at once to ‘“‘cut down’’ your preparation
time.

bl

2. Wind a 15-meter length of string on a
small piece of cardboard for each team.

3. Make two copies of the Natural
History Sheet for each team.




BUGS, WORMS, AND OTHERS '%
AR /

NATURAL RISTORY SHEET

These organisms are members of a population called

They make their home in

They eat and

Thelr arch enemy s and they protect

themselves by

They look pretty much alike except

Other notable features of this population are —

This is a picture of one member of the population:

BUGS, WORMS, AND OTHERS&'
| N

NATURAL HISTORY SHEET

These organisms are members of a population called .

They make their home in

They eat and

Ther arch enemy is

themselves by

They look pretty much like except

Other notable features of this population are

- Eym

This is a picture of one member of the population:

and they protect | .

Copyright® 1978 by the Regents of the University of California




4. Pack fifty or more cut-outs of one
shape, colored pens, one string, and two
Natural History Sheets in a small bag for
each team. The sets of materials should -
differ only in the shape of the cut-outs.
Save a few cut-outs to show the
youngsters when you introduce the
activity.

Selecting a site. A site with a variety
of habitats (e.g., a park that has lawns,
trees, a pond, etc.) is best, but a less

diverse site will work if the team areas are -

separated by 20 to 30 meters.

ACTION

1. Tell the youngsters that a population
is a group of animals or plants of the
same kind that live together in a
particular area. Tell the youngsters that
they not only have the opportunity to
look at some of the populations living at
the activity site, but they will also
introduce a new population into the site.

2. Hold up samples of the cut-outs and
tell the youngsters that they are going to
work in teams to turn these figures into
populations of animals or plants. Show
the kids the Natural History Sheet and
discuss it with them.

@
&‘

§
¢

NATURAL HISTORY SHEELT

7
=

A

3. DMde the group 1nto teams of three

or four youngsters and give . each team a .
“bag containing pens; cut-outs, string, and -

two Natural History Sheets lee the

teams these instructions: . .. .

‘a. Find an area you want to. work in- (a
hatitat. area), and surround it ‘with

your string. Don’t set up too close to L

another team.

b. As a group,’ declde what klnd of cntter]'.-‘
you want to-make. You may ‘makea - §
real animal; or a completely lmaglnary't; ‘

one. Use your pens to turn your set of

cut-outs into a populatlon ‘While you -

work, think of ways. your populatlon
would survive in your area. Place the’
population in the habitat when all of
the critters are completed v g

c. As a team, fill in one of the Natural
History Sheets with information about
your populatlon Keep the other sheet
blank. .

4. Send the teams off to create thelr :

populations: Circulate among the groups. -

and remind them that a: populatlon is’
made up of one kind of organism ——1no
unicomns and ﬂylng horses in'the'same -
population. Be sure the teams fill ‘out -

" _their Natural History Sheets'and keep .- =
them secret. When the teams: place their .

populations in their habltat areas, the -
“critters” should not be' hidden; other
youngsters will have to find and observe .

‘them. Allow one-half hour for thls portlon 3

of the activity.

5. When the populatlons are. all placed 1n.
the habitat areas, call the teams together.' "
Tell the youngsters that each team should'

go to a site set.up by one of the other

teams. When they ‘get there, they’ should: ,‘ ‘

a. Fill in their blank Natural History
Sheet with information they get by
observing the population prepared by

~ the other team. Do not-move any of .
the crafty critters yet. .

b. Collect all the.members of the
introduced population and arrange
them by size or color for easy viewing.
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When a biolngist investigates plants and
animals in an area. one of her first tasks
1s to take an inventory of the organisms
living there. Counting every single plant
or animal in an area would be quite
tedious. so biologists have developed a
variety of censusing techniques to short-
cut the counting process. For example,
by accurately counting the number of
fence lizards (or any other organism) in
a small portion of an area. a biologist can
caleulate the approximate size of the
heard population in the entire area.

“he can go one step further and
determine the population density. By
calculating the number of lizards that live

1 .

in a standard unit of area. say, 100
square meters. she could report to other
biologists, for instance. that the popu-
lation density is five fence lizards per 100
square meters. Population density is a
valuable concept for comparing the
distribution of organisms in different areas
of an organism'’s habitat.

A desert habitat is a good place in which
to introduce youngsters to the concept of .
population density. Desert plants,
principally the cacti, are practical study
organisms for this activity. because they
are generally large and have low
population densities compared with those
of many other plants. Desert plants are




easy for the youngsters to find and count
accurately.

In this activity, the kids use the *“‘cactus-
wheel’’ technique to compare the
population densities of a number of
different plants. This technique involves
establishing a “*hub” from which the
youngsters radiate to find the nearest
plant of a designated type, say, barrel
cactus. After everyone has found a barrel
cactus, the youngsters pace off the
distances from their plants to the hub,
and then average these distances to
determine the average radius of the circle
in which the plants live. The kids repeat
this process with other plants, and
compare their population densities.
Therefore, instead of counting the
number of plants in equal-sized areas, the
youngsters find the size of areas that
contain the same number of plants. The
smaller the radius of an area containing a
certain number of plants, the denser the
population.

CHALLENGE: DETERMINE THE
POPULATION DENSITIES OF
SEVERAL DESEKT PLANTS.

MATERIALS

For each team of two:
1 pencil and paper

For the group:
| data board with two sheets of paper
1 marking pen
metric ruler
pencil compass for drawing circles
comb (only if chollas are present)

PREPARATION

Selecting a site. Cactus Wheel is
designed for desert areas, but can work
at any site with plants. Keep in mind,
however, that counting plants is more
difficult if the plant growth is dense. The
site should contain at least four different
kinds of plants.

Safety. Keep off the cactus! Be careful
while working around cactus, particularly
the chollas. A careless run-in with a
cactus can end an activity prematurely. If
a youngster does happen to get a spiny
piece of cholla stuck to him, don’t grab
the cholla to pull it off. Rather, work a
comb in between the skin or clothing and
the cactus, and then flip the piece of
cactus away. Don’t flip it on someone
else!




ACTION

PACING OUT THE CACTUS WHEEL

1. At the site, tell the youngsters that
-they are going to survey the populations
of plants living in the area. Inform them
that all the individuals of one kind of
organism living in an area make a
population. Point out that there is a
dense (close together) population of -
people right where they are, but that the
.. plants in the area are probably not so
densely populated.

2. Pick out one kind of plant (barrel
cactus, for example). Tell everyone that
you will stand in place; while they each
find a barrel cactus as close to you as
possible. The youngsters can move out in
all directions to search. Have everyone
stand next to their cactus.

3. Looking Closer (optional). Whlle

the youngsters are standing by their

plants, you might ask them some of the -

following questions. (If not, skip this __

section and go to step 4.) - =

a. How does your plant reproduce? Can
you find seeds or pieces of plant
starting to grow?

. Does your plant have spines? Are- the
spines all the same or do they come in
different sizes?

. Does your plant grow alone or in
groups?

. Are there any other plants growing
under or close to your plant?

. What evidence can you find that your
plant might be food for an animal?
What kind of animal?

When everyone has found his.cactus,

tell the youngsters to walk back to you

while counting the number of steps
" (normal walking strides) they take to
return. Have the kids line up and report
how many steps they took. Record each
youngster’s response in a column on
the data board, and label the column
“Barrel Cactus.”

5. Now ask the group to select a second
kind of plant. Repeat the process of
searching for the nearest plant cf the
designated type, standing next to it, and
counting the number of steps back to
you. Record and label the results.

et \

BARREL MesQuiTe
21 ¢
12 7—‘("
\ ?.Lf: 53
33

6. Repeat this cactus-wheel procedure
with four or five other kinds of plants.

CALCULATING -

POPULATION DENSITIES

1. Divide the group into pairs and give
each pair a column of figures to average.
Tell the teams to add the column of
numbers (i.e., steps from the starting
point) and divide the total by the number
of plants. (The number of plants is the
same as the number of kids.) The result

is the average: dlstance of all the plants

“from the hub.™

2. If you think of the population area as
a circle, the average number of steps is
the radius of that circle. The population
size of each kind of plant is the same,
but the radii of the circles in which the
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All animals must keep thieir body temper-
atures within a specific range in order to
survive. This temperature range is often
different for different kinds of animals.

We can divide animals into two general
groups according to the way they

maintain their body temperatures. Warm-

blooded animals, called endotherms

by scientists, produce heat within their
bodies and maintain a very narrow range
of body temperature regardless of
outside temperatures. Humans, other
mammals, and birds are all endotherms.
Cold-blooded animals, called ectotherms
by scientists, obtain heat from the en-
vironment and generally have broader
temperature ranges than endotherms
have. Ectotherms, such as lizards and
snakes, must move into .warm or cool
spots in their surroundings to keep their
body temperatures within the critical
range. Ectotherms can also regulate their
body temperature by burrowing, and by
varying the angle of their exposure to
the sun.

In Cocl It. the youngsters first discover
the wide range of temperatures in their
activity site. The youngsters then move
thermometers (which represent lizards)
from a starting area to a feeding area
while trying to keep the ‘‘lizards’”’ body
temperatures within a certain range.

The youngsters learn that environmental
temperatures correspond to the body
temperature of their lizards.

CHALLENGE: KEEP YOUR
THERMOMETER-LIZARD ALIVE AS
IT TRAVELS TO THE FEEDING
AREA.

MATEKIALS

For each team of two:

1 Celsius thermometer {with a metal
back, if possible)

1 one-meter length of string

For the group:

4 flags on small sticks or dowels

e masking tape

1 watch with a second hand

1 eight-meter length of rope or string

PREPARATION

Selecting a site. This activity must be
conducted on a warm, sunny day.
Choose a site with areas of deep shade,
bright sun, and mottled or partial shade.

The feeding areas. Mark off a circular
starting area in the center of the activity
site with the rope. Designate four feeding
areas by placing each flag about ten
meters from the edge of the starting
circle. The path from the starting circle to
each feeding area should pass through a

_different amount of sun. One path should

be mostly in sunlight, one mostly in
shade, and the others in a combination
of sun and shade.




Materials I the thermometers have
both Celsius and Fahrenheit scales cover
the Fahrenheit scale with maslqng tape.: <

'ACTION

1. Let the youngsters pair up, and glve

~ one thermometer to each team. Briefly
explain how to read the thermomeéter, :
and then challenge each team to find the
highest and the lowest temperature in the
activity area. »

2. After about five to ten m1nutes of ‘ |
hunting, call the group together and find

_the average of the highest and lowest .

temperature reported by the group.
Instruct the teams to place one piece
of masking tape on their thermometer-
3° above the average temperature-and
another piece of tape 2° below the
average.

. 3. Ask if anyone in the. group has ever . N

had a fever. Explain’ that humans and
other mammals have a steady tempera-
ture inside their-bodies, regardless of -

outside temperatures. If our body tempera- '
tures go up or down even a few degrees

- from 37° C, we can get. siclr or even die.-

19

4 Explaln to the youngsters that they

. are now, going to-investigate a’ group of
~animals’ whose body temperatures - .
) iﬁnormally go up 'and’down within'a broad o

- ~range. The western’ ‘fence lizard: survives " -
- at temperatures. between 25° C and 37
. .C,arange.of 12°, ‘Besides’ lizards thls :
-+ group mcludes snakes and frogs' e
5. Tell the youngsters to, pretend that the N

thermometers are a. specral kind of lizard. - -

- These “lizards” can move.only.one: meter_‘ '
" before they ‘must rest for thirty seconds, - §
= and can survive only’ if their temperatures‘

remain within the range between the

'”masklng-tape marks (i.ei75 Cy..

6. Challenge . the teams | to “be_the: legs
for their lizards while followmg these rules:

- a. The circle is the starting area and the K

flags are the feeding areas. Each

. team’s lizard must try to reach one

" of the feeding areas.:. -
b. The lizards don’t have to moveina -
j stralght line to the ﬂag, thisis not a
race, but a challenge to- keep the '
lizards alive untll they reach the
- feeding area.” -

. ¢.-Every thirty’ seconds the leader wxll

~yell “Go!”. The teams can move thelr,- f .
lizards’ up to one meter (the length of "}

- the stnng) at'a time; and. must remaln, :

' at that’ spot unt11 the leader says
 “Gol"again. ...

d. Team members cannot use. thelr
 bodies to shade their: hzard

_ 'e.f‘»If a team’s lizard gets too" hot or too -

cold (see illustration), that'team must -
' drop out and wait’ unhl the next game.;. g

LI TO00D

Al 33§

uoyipy jeu]



ot Calforma

by the Regents
ot the Unersiy

2
[
s
—
=
jog)
o
P
=
=
o
<~

Lawrernice Hall
Ol Suaen

Crnversity of Cabifornia

LULQoor
Biology

Instructional

Strategies

20

i

Y4

Berheley Calitorng

Unsuccessful teams may. want to
' practice moving their lizards so: that
their temperatures remain within- the
5°.C range until the next game.

7 Assign a feeding area to each: team

(More than one team may try to reacha

flag.) Give each team- one stnng, and let -

the game begin. -

8. Ask what happened to the hzards
temperatures when they were in the sun

-and in the shade.-Explain‘ that-as the

o ,HEATED DEBATE

L What temperature ranges were

successful in the sun" In the ‘'shade?. ln-
parhal shade" e

- 2. What' mlght happen toa desert hzard

if you took it.home as an indoor pet? .

- 3."What ways could hzards cool off or

temperature of the surroundings changes .

real lizards’ body temperatures tend to -
change in the same way. Which hzards
reached their feeding areas? What -~ -

problems did- unsuccessful hzards have
that caused them to: “dre”? .

and play another game:. Have’ the teams -

share any special strategies or problems .

10. Explain that different kinds of lrzardsf ;
live within different temperature ranges. -

Tell the teams that they can make

different kinds of lizards by ‘changing the o
temperature range on the thermometers L

WHAT_*’TO DO NEXT

Challenge the teams to change the -
temperature range’ for. therr lizards so.
that they can move over a prevxously

- unsuccessful pathway. Tell them that -

the high and low temperatures must. stxll

| be 5° apart. Allow the teams to' change o

their temperature ranges and play
another round '

"heat up other than moving to the shade

or sun?. (Burrowing, lylng on a large

rock, pantxng ) -

: 4 ‘How would’ your hfe be dlfferent if
~your body temperature responded to

* - surrounding temperatures in the same

_strategies did successful lizards.use? What. .. . way as your ltzard"

RN Fou.ow THROUGH

9. Let the' teams swrtch feedrng areas :

Real hzards: commonly burrow 1nto the

L ground to escape hot.and cold tempera-

- tures. Let the teams play another game .
- in which-they can bury'their “lizards” in

- order to- marntaln the lizards temperature o
o at a safe level L S

. "bDesert Water Keepers

~ Sensory Hi-Lo Hunt

S'et:_IV'»‘-': _

' “‘Leapin’ Lizards - SetIll .
Animal Ant:-Freeze Setll

Setll |
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Action Card

Vine on Vines

OR

Tope.

CREEPERS AND CLIMBER
Action Card

CREEPERS AND CLlMBERS&!‘

Find a vine cimbing or. iother kind of vine,

Find three or more vine stems twined together to form a living

CREEPERS AND CLlMBERS
Action Card

CREEPERS AND CLIMBERS
Action Card

Copyright® 1978 by the Regents of the University of California
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CREEPERS AND CLIMBERS 'E&

Action Card
LN

Travelers

Find a vine that starts growing on one support plant (a tree, bush,
or smeller plant] and travels to one or more other plants.

Which vine is the Champion Traveler at your site?

CREEPERS AND CLIMBERS '
Action Card

4

o ¥

Shady Characters

Some vines may grow 5o densely that the cut out most sunlight
beneath them. Find a place made very dark by vines.

Find evidence that a plant on which a vine is growing has been
harmed by the vine, (Hint: Look under the thickest vines to see

you can find green leaves on the supporting plant

9

ERIC

CREEPERS AND CLIMBERS ) ”
Action Card \«)J/
X

Trailers

Some vines don't qrow by climbing, but instead trail or creep
along the ground, Find a vine traiing completely on the ground.

CREEPERS AND CLINBERS m f
Action Card Q%Q)‘fé‘
Fine Vine

Find the vine that has the most attractive or most unusual flowers
or fruits,

Copyright® 1978 by the Regents of the University of California
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MATERIALS

For each team of two:
2 Action Cards
1 pair of scissors

For the group:

1 data board

1 marking pen

o cloth or plastic strips to be used as
flagging -

2 sheets of Action Cards

PREPARATION

Selecting a site. Choose a site with a
minimum of five kinds of vines. Check
densely vegetated areas such as thick
forests (particularly in the southem
states), stream margins, and parks. If
necessary, obtain permission to collect
small samples of the vines growing at the
site.

Precautions. Search the site carefully
for poison ivy, poison oak, or other
dangerous plants. Place flags next to any
dangerous plants and caution the
youngsters before they go into the area
to avoid these plants.

Prason
Surnae

Taking a sample. As you check over
the site, take a sample of a vine to use
when you introduce the activity. The
sample should be twelve to thirty
centimeters long and have several leaves
and tendrils, roots, or coiling stems.

ACTION

1. Introduce Creepers and Climbers by
asking the participants to describe some
vines. Show them the sample vine Point
out the long stem, leaves, and the special
parts used for support.

2. Show the youngsters how to use the
scissors to cut a small sample (12 to 30
cm) from the growing tip of a vine
branch.

3. Encourage the participants to look
carefully before reaching or stepping into
thickets or bushes. Point out the
poisonous plants you have flagged and
caution the youngsters to avoid touching
them. Tell them how to recognize other
dangerous plants that you may have
missed when you looked over the site
earlier.

4. Divide the group into teams of two.
Challenge the teams to find as many
different vines as they can and to bring
back small samples of each kind. Those
vines that cannot be cut should be
marked with a flag.

5. Distribute flagging and scissors, and let
the youngsters begin. If necessary,
establish site boundaries.

6. After about fifteen minutes, call the
teams together. Ask one member of each
team to show the group one of the vines
she collected and to describe how it was
growing. Ask what structures held the
vines to their supports.

SHAINWITO B SHAdddHO
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."_‘tlme introduce’ the:tem"i for’ that et
modxﬂcatlon ‘and-wrife it on the. data’
‘board. ‘Ask other parhc1pants to show.

' vines they have’ collected that have the .

_same T modification:

8. Give each of the team members an
Action Card and a piece of flagging.
Challenge the kids to find and flag the
vine described .on the card. Circulate
among.the youngsters as they work to
offer help or encouragement. Offer
another card to those kldS who complete
their challenges early. - S

9. When most of the youngsters have
completed their challenges, call the group
together and ask the participants to read
. their challenges and show the group their

flagged vines. Encourage the youngsters |

with similar Action Cards to compare:
results.

10. Have the teams collect all the
flagging..

WHAT DO YOU THINK?

‘1. What do vines have in common with
other green plants?

2. How are vines different from other
kinds of green piants?

1 If the youngsters dlscovered several

twining vines at the site, challenge: them g
to find out if all the vines twine or tunst
around their. supports in the'same =

-~ direction (clockwise or counterclockunse)

If the students discover more than one
twining direction, have them investigate
whether a parhcular kind of vine (for
instance, honeysuckle) always twines in
the same direction. '

2. Can a twining vine be trained to twirie

“in a new direction? Challenge the teamns
to reverse the direction of a growing tip

of a twining vine by rewinding it around
a branch or stick. Some teams may wish'
to tape the tip into position.- Make

 observations first after several hours, and
~_then after a day or two to see if the vine

begins to grow in the new direction.

3. Suggest that the youngsters investigate
tendrils to see how they grow. Can their
growing direction be changed? ‘

WHAT TO DO NEXT

Snug as a Bug
Tree Tally

Roots and Shoots
Invent a Plant

93720

of SGence

University of Calitorma

3. Many plants must compete with other

plants for sunlight — especially in forests.

How do vines compete for sunlight? How
 do trees compete?.

[ awrence Hall

Berheley, Calitorma
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The darting flight of damselflies and
dragonflies is a common summer sight
around many ponds, streams, lakes, and
rivers. These brightly colored insects
spend most of the day in the air, or
perched on reeds and other vantage
points, searching for flying insects. Their
wide field of vision and excellent flying
ability enable them to detect and catch
flying insects in midair.

Dragonflies and damselflies are swift
acrobatic flyers. At rest, dragonflies look
like tiny airplanes with their wings in a
horizontal position. Damselflies look like
dragonflies, but are smaller and slimmer.
Damselflies hold their wings together
above their backs when at rest, the way
butterflies hold their wings.

What kinds of perches do damselflies and
dragonflies (D-Flies) prefer? How do
D-Flies react to small objects that come
near them? Do moving objects and
certain colors evoke strong responses?
These are some of the questions that
your group will investigate in Dlamsels
and Dragons.

CHALLENGE: INVEST.GATE
DAMSELFLY AND DRAGONFLY
PERCHING BEHAVIOR AND
DISCOVER HOW THEY REACT TO

FLYING DECOYS.

MATERIALS

For each team of two:
12 pipe cleaners

1 thin stick (1 to 2 meters long)

1 one-meter length of light
monofilament fishing line (4 to 6
pound test)

12 flat toothpicks

1 Landing Record Card
1 Decoy Record Card
1 pencil

For the group:

1 set of colored marking pens (red, blue,
green, brown, and black)

1 data board -

1 roll of transparent tape

® extra pipe cleaners, toothpicks, and
fishing line

1 sheet of L.anding and Decoy Record
Cards

PREPARATION

Site. D-Flies are most abundant during
late spring, summer, and early fall.
Choose a freshwater site with a flat, oper:
stretch of shoreline and a large nun.oer
of [¥-Flies (about a half-dozen dragonflies
and/or & dozen damselflies). _

Time. Pick a warm, calm day to conduct

~ the activity.

Safety. Becatse your group will be
working around the water, review the
“Safety” szction in the Leader’s Survival
Rit for information on buddy teams.

Record cards. Make enough copies of
the Record Cards for @ach team of two to
have one of each. Cut the cards apart.

ACTION

PART ONE: D-FLY PERCHING
BEHAVIOR

1. Divide the group into teams of two,
and explain the buddy system.

2. Show the tzams the D-Fly illustrations
in the folio, and challenge the teams to
find some D -Flies and to quietly watch
themn for a few minutes. Keep the kids
within sight.




DAMSELS AND DRAGONS gﬁé’
mNT

Perch

| ——

Landing Record Card

Number Make an “X" each time a D-Fly lands.
M

]

2

b

]

R

Perch

Height Make an “X" each time a D-Fly lands.

—r——

Low

Middle

High

DAMSELS AND DRAGONS ‘&!‘

%

Decoy Record Card

Decoy
Color

What did the D-Flies do?

'

—

Plain

Red

Blue

Green

Brown

Black

Copyright® 1978 by the Regents of the University of California




3. Call the group together and ask the
youngsters how the D-Flies behave. If

"both dragonflies and damselflies are in

the area, ask the youngsters how the two
D-Flies differ. Use the folio illustrations to
make sure everyone knows how to tell
them apart.

4. Ask the teams if they think that
D-Flies land on certain perches more
often than they land on others. Tell the
youngsters that you have brought along
some pipe cleaners to help them find out.

5. Show the youngsters how to make a
pipe-cleaner perch by connecting two
pipe cleaners together end-to-end. Then
show the group how to prop up the
pipe-cleaner perch by sticking it into the

‘ground or bracing it with rocks.
6. Distribute twelve pipe cleaners to each

team, and ask each team to make six
pipe-cleaner perches.

7. Tell the teams that they will set out
their perches and record how many times
D-Flies land on each perch.

8. Give each team a Landing Record
Card and a pencil.

9. Ask each team to select an area with
lots of D-Fly activity and to prop their.
pipe-cleaner perches about a forearm’s

. length apart. All the perches should be at

about.the same height. Suggest that the
teams sit two to three meters from their
pipe-cleaner perches to avoid disturbing
the insects.

10. After about ten minutes, suggest that
the teams place two perches above their
most successful perch (i.e. the one with
the most D-Fly landings) to see if D-Flies
prefer taller perches. Have the youngsters
twist the ends of two pipe-cleaner
perches around a twig so that the top of
one perch is about knee-high (one-half
meter) and the other is about waist-high
(one meter) when the stick is set in the
ground. After each team has made a
double perch, ask the teams to place it

within 20 cm of their most successful
perch. '

11. Ask the teams to count the number
of D-Fly landings on the three pipe-
cleaner perches in a ten-minute period.

- 12. Call the teams together, and write

“Location’ and ‘“‘Height” on the data
board. Ask each team to describe

the location and height of their most
successful perch. Record this data on the
data board.

I D e L

Perching Remarks

1. What was the height of the perch that
the D-Flies landed on most often?

2. What do each team’s most successful
perches have in common? How do they
differ? : ‘

3. Did more than one D-Fly land on a
pipe-cleaner perch at the same time?
Were all of the D-Flies that landed on the
perches the same color? The same kind?
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1fi.they think D-Fhes ‘have tentories. How
a’:,'-'“about people'? Ask the kids'to’ explaln ;
‘ 7-"1-}'the1r answers T S

- 3 Dlstnbute the’ decoy materials and ask'jt',’j“':
~each team'to- make a:D-Fly decoy o
T 3 Wlth the group; look1ng on,, plck up a o\ SRR e e
" decoy rig, and demonstrate a quiet, slow
approach to a perched D-Fly. “Fly’’ your F OLLOW THROUGH

decoy by the D-Fly several times; getting * ';_:
as close as you can'to the: D-Fly Tell'the 1 Try tO get close enough t0 a dragonﬂy A

_kids to watch carefully what the D Fly |\ so that you can watch it breathe. The tail - §
does. ) . (abdomen) swells up when the dragonfly

5. Challenqe the. teams to. ﬂy thelr _ & draws in air and ‘shrinks. when it expels

decoys by some D-Flies, and carefully - air. Compare the dragonﬂy S breathmg

watch what the D-Flies do X rateto yourown. - . !
6. After five to ten mlnutes ask the | . - 2. Suggest that- the youngsters make and o

teams how the D-Flies: responded to their set up pipe-cleaner perches of different

decoys. Then.ask what the youngsters colors to find out if D-Flies land on one

think would happen if they used colored color of perch more often than on'others.

| decoys. , _ e
. Hand out the marklng pens and extra' ¥Ry R '
toothplcks “and: ask the teams to color - .- WHAT TO DO NEXT

enough’ decoys so that each team ends o
. ‘ Scram and Freeze : Set [V
B up ‘with: ﬁt{e dlfferent colored decoys (red,  JayPlay . Setlll

" Leapin’ Lizards - Setlll

Water Striders Set il
Attract a Fish Set Il
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Unusual sights make the desert a
fascinating place to visit: Bizarre plants.
slithery reptiles. busy birds, and lichen-
studded rocks are just a few of the
desert’s wonders. Although they may
appear odd to the casual observer. desert
inhabitants are particularly suited to their
cdry, and very often hot, surroundings.

{ h

}h

(,H‘\l LENGE.: L()CATE

INTERESTING FEATURES OF YOUR
SITE. AND DESIGN A DESERT

All the living things in a desert make up
the desert community. A community is
made up of all the plants and animals
that live and interact in a particular area.
Desert Hunt introduces the youngsters to
some of the plants, animals. and phuysical
features of the desert. Two teams survey
separate areas for items dvseribed on
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hunt cards. Then each team sets up a
Desert Hunt for the other team.

MATERIALS

For the group:

1 package of 3" x 5” cards (for hunt
cards)

3 different colors of flagging

2 pencits or markers

PREPARATION

1. Select two survey areas about

20 m x 20 m each, and use a different
color of flagging to mark the boundaries
of each site. {The third color of flagging
will be given to the youngsters when they
survey the areas.) If possible, each area
should rot be visible to someone in the
other area.

2. Visit both survey areas before
selecting about eight challenges for each
team {one or more per participant) from
the list of Desert Challenges. Some of the
challenges may be the same for both
teams, but no more than one half should
be duplicates. The Desert Challenges list
includes appropriate challenges for each
of the different desert areas in North
America. {If you use challenges dealing
with unfamiliar plants, you may want to
show the ycungsters the illustrations that
appear in this folio.)

3. Desert Challenges
[ 1Find the largest prickly pear.

7 4

(] Find the cactus with the most fruits.

(] Find the cactus with the most holes.

[J Find the largest patch of shaded
ground.

(] Find the biggest yucca or Spanish
dagger plant.

[ Find the largest cactus skeleton or
dead cactus stump.

(] Find the Joshua tree with the most
branches.




ind the biggest rock.

ind the lowest piece of ground.
ind the highest piece of ground.
ind the ocotillo with the most

"] Find the clearest set of animal tracks.

(] Find the largest bush with the strongest
smelling leaves. .

[J Find the largest ant nest.

(-] Find the saguaro with the most arms.

[ Find the rock with the most colorful
lichen on it.

[J Find the cactus that could hold the
most water. '

(] Find the tree with the greatest number
of plants growing under it.

[J Find the cactus with the most flowers.

(] Find the most visible bird’s nest.

[ Find the smallest cactus.

(J Find the largest tree or bush with no
spines or thorns.

5. Write each challenge on a 3" x 5”

index card. Keep the hunt cards for the

two teams separate. Make one card for

each team that reads “End of Hunt.”

ACTION

The Desert Survey

1. Divide the group into two teams.
Explain that first each team will survey its
area with its hunt cards, and then each
team will set up a Desert Hunt for the
other team.

2. Assign each team to a flagged area.

3. Give each youngster at least one hunt
card and piece of flagging (the flagging
that you did not use to mark the
boundaries). Make sure that the
youngsters receive the hunt cards that
apply to their survey area. Tell the teams
that when they get to their sites they
should locate and flag the items described
on the cards. Tell them that they may not
be able to locate every item. As they
locate items on the hunt cards, they
should sort the cards into piles: “‘founds”
and ‘‘not founds.” Send the teams off to
survey their areas. '
4. As you visit each team, assist those
youngsters needing help. Encourage team
members to help each other and to share
observations and discoveries.

5. When each team has found at least
five items, they are ready to set up the
Desert Hunt.
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Spectal adaptations that conserve water
allow certan plants o survive in the
Bt iy conditions of the desert. An
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4. Some plants have spines and fine
hairs, which shade the plant and reduce
the air currents over the plant’s surface.

Many plants have a combination of these
adlaptations. For example, the hedgehog
cactus has eniarged stems; » thick, waxy
coating; and a dense coer of spines. All
these adaptations erable the plant to
store or conserve water.

[n Desert Water Keepers, the youngsters
investigate some of the ways plants have
adapted to survive in deserts. The young-
sters first make leaf models and measure
the amount of water the models lose.
They then cover real desert plants with
plastic bags to determine the amount of
water these plants lose.

CHALLENGE: FIND OUT HOW
DESERT PLANTS CONSERVE
WATER.

MATERIALS

For each team of two or three:
6 dnnking straws
6 balls of clay (golf-ball size)
I plastic coffee stirrer
2 sets of paper-towel leaves (See the

"“Desert Leaf Models” Technique

Card.)

permanent-ink marking pen

metric ruler
5 plastic bags (about 20 cm x 20 cm)

40-cm lengths of string

- pieces of flagging

jar of water colored with blue food

coloring

For the group:
e vaseline

e masking tape
1 data board

I marking pen

1 large comb (needed only if cholla

are present)
1 “Desert Leaf Models” Technique Card
1 “Desert Leaf Patterns” card

Optional for “Follow Through™’:
e clear plastic cups
e clear plastic wrap (Saran Wrap)

PREPARATION

Site and Day. This activity has been
developed for the desert, but can be
modified for use ..; other areas. Wait for
a hot, dry day on which to conduct the
activity. If necessary, obtain permission to
take small samples of the plants.

Materials. Make two sets of paper towel
leaves (six in all) for each team of two or
three youngsters. (See the technique card
and the “‘Desert Leaf Patterns™ card.)
Draw the illustrated chart on the data
board.

WITHoUT (
VASELINE

WITH
VASELINE

Safety. Caution the children to walk
carefully among the cacti. Parts of the
choila plant break off the main plant
when brushed against and may stick to
the youngsters. Use a'large comb—not
bare hands—to remove these cholla parts
from clothing or skin.




ACTION

Tell the youngsters that they are going to
find out how plants survive in the desert
without drying out. Have the youngsters
divide into teams of two or three.

Testing Paper Models

1. Distribute two sets of paper-towel
leaves to each team. Ask the group to
describe the differences in the shapes.
Explain that the teams are going to find
out which leaf shape gives up the most
water and what effect the leaf coating has
on the amount of water lost.

2. Use the following procedure for setting

up the models:

a. Demonstrate the procedure for
making and filling a drinking-straw
leaf holder. (See the technique card.)
Have each team make and fill six
holders.

b. Have the teams moisten one leaf of
each shape (three in all) and coat the
“‘blade’’ part with vaseline. (Tell them
not to coat the stem.)

c. Show them how to use the extra
coffee stirrer to gently push the leaf
stam down into the drinking-straw
holders.

d. Have the teams moisten the other
three dry leaves.

e. Instruct the teams to put all six leaves
into the holders quickly. The leaves
should go into the water at the same
time.

f. Have the reains mark the water level
in each straw with a permanent-ink
marking pen.

g. Note the time, ‘and place the leaf

. models in the sun for at least flfteen .

' mmutes ’

Testing Real Plants

1. After the leaf models are placed in the
sun, challenge the teams to find plants
with leaves that resemble each’leaf
model. Hand out the flagging, and tell
the youngsters to pick one leaf (no
spines!) from each plant and to flag any
plants with spines. Let the hunt begin.

2. Call the teams together after about
five minutes and ask them to share their
findings. Compare the leaves’ shapes and
sizes with the model leaves.
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- bags, call the youngstets back to the leaf i_ i

modelS S e
Water Rationale o

1. Have the teams mark the new’ water
level on each straw with the marking pen B
'Have the . ims measure the difference in

the water levels with'the’ metnc ruler and T ,;.j .
. collect’s ‘various  materials that desert

o ,'.ammals eat,. other than leaves and stems, - §
 e.g:.seeds; roots, or ﬂowers Youmay .

. -also'want to put.out some raw meatto
~.represent:animals eaten by other animals. - - |

‘ .+ Tell the youngsters to place each kind of -
. Why do you think the size of the leaf - material into a clear plastic cup, cover the "~ §
L cup with' plastlc wrap, and-then place a. -

. .-small pebble in the center of the wrap S
, {7 " Have'the teams place the cups in the
~ compare to the amotint of water lost ~ ., 'sun. Which materials contain the most S
: ou. . _water? How can you tell? Can'you think - : ;j»_,;

record the measurement on:the chart.
. What happened to the water in the

- straws? (It went into'the paper leaves, vg..?"

~ then‘into the air, i.e., it evaporated )
.” Which kind of leaf lost the most
water? The least water?

affects the amount of water lost? -
. How does the amount of water Iost
-COx 'ted_ leaves ..

by the uncoated lea

' 'effects different locahons ‘have onthe loss
o of water from leaves: Have: the young- .
- sters. prepare the leaf: models as before- - .
- .and'set’ some:in the sun, ‘others in the
.~ - shade; some exposed to the wind, others :

- protected from the wind, etc. - - . S

2, Many desert ammals do not drink -

" water but obtain it from the plants or

“animals they feed on. ‘Have the group

| explain the difference Sl (;‘f away to colllelc(:t ghe water? What does ;.'.,_j a1
L 2. Tellthe teams to:'retum to.the plants Lt ewater taste like? R
i o2 3. Call the. youngsters together to dlSCLlSS SR
o ~ their ﬁndmgs You mayl.w_lsh tousethe - = 7
N _' :.'”-'" Describe the teaves that: Iost the least L
2 ‘,"\/D "~ moistufe into the bags. - I . WHAT TO DO NEXT
o3 e B Compare‘the amounts of water Iost I
Y ‘by the models to the amounts lost by ' Cactus Wheel
Cd ~ the real leaves with the same shapes. - Desert Hunt
= ‘d. An adaptation is any special feature Sensory Hi-Lo Hunt
s . of a living thing that improvesits " Invent a Plant
Szt = chances of surv:vmg or reproducmg Moisture Makers
EERE - . ~
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For many plants, the production of seeds
that will grow depends on the transfer of
pollen from one flower to other flowers of
the same kind. In many cases, wind or
animals move the pollen.

Animals such as bees, hummingbirds,
and moths visit flowers to collect nectar
or pollen for food. In the course of
gathering their food, these animals brush
against the specialized structures in the
flower where pollen is found, and
become agents in the transfer of pollen.
For example, a bee lands on a flower to
gather food, and pollen sticks to its legs,
body, or head. When the bee goes to
another flower for more food, pollen
from the first flower falls onto the second
flower. Pollen from the second flower
may then stick to a part of the bee’s
body to be carried to yet another flower.

In this activity, your youngsters investigate
pollen-movirg agents and the
pollen-covered structures of flowers. The
youngsters first search for pollen on a
variety of flowers. Then, with the aid of
artificial bees and paper flowers, they find
out how pollen is transferred.

CHALLENGE: USE PAPER MODELS
OF FLOWERS IN YOUR AREA TO
FIND OUT HOW ANIMALS MOVE
POLLEN FROM ONE FLOWER TO

ANOTHER.

MATERIALS

For each team of two:

1 pollen board (See the ‘‘Pollen
Collectors” Equipment Card.)

2 artificial bees (See the equipment card.)

1 set of paper flower shapes (See the
Flower Powder ‘‘Shapes’ Card.)

=

1 magnifying lens

o flagging
1 extra 3-oz paper cup

For the group:

o tape

e cotton swabs

e pipe cleaners cut into various lengths

e cotton balls

e yamn '

e glue

e clay

® scissors

e popsicle sticks

3 small containers of “Pollen” (one of
cornstarch and one each of two colors
of tempera paint powder)

1 “Pollen Collectors’”” Equipment Card

1 Flower Powder ‘‘Shapes” Card

PREPARATION

This activity works best with ten to twelve
youngsiers. If your group is larger, divide
it into two smaller groups with separate
leaders.




Materials

1. Flowers. Trace one set of paper
flower patterns on construction paper for
each team of two and cut out the disk
and cone shapes. Tape the cone sides
together as illustrated.

2. Pollen collectors. Make one pollen
board and two artificial bees for each
team.

Selecting a site. Choose a site with at
least three kinds of flowering plants. Test
several flowers with a pollen board to
make sure the flowers have pollen. Select
one plant with a lot of pollen and flag it
for use in your demonstration at the
beginning of the activity.

Safety. Before starting the activity,
caution any youngsters who are allergic
to bee stings against working near flowers
with bees on them.

ACTION

1. Gather the youngsters around the
flagged plant. Gently press one of its
flowers against the pollen board, and
show the group the results. Ask them
what the dust on the board could be. If
no one suggests pollen, tell them the
powder is pollen and that flowers need
pollen to make seeds. Add that, for many
plants, the pollen from one flower must
be moved to another flower of the same
kind to make seeds that will grow.

2. Show the youngsters how to use the
pollen board. Tell them the flowers are
not to be picked for collecting the pollen.
Have the group pair up.

3. Explain that flowers have pollen at
certain times, and that some flowers in
the area may not contain pollen. Hand
out one pollen board and three or four
pieces of flagging to each team.
Challenge them to find pollen with the
pollen boards and to flag those plants

that have pollen on them. Encourage
them to collect as many different kinds of

pollen as they can.

4. After about five minutes, call the
group together. Ask the teams to display
their pollen boards and point out different
colors and textures of pollen.

5. Show the group the paper flower
shapes (cone, disk, and 3-oz. paper ¢up)
and ask them to describe the differences
in shapes. Tell the youngsters to pretend
the paper forms are flowers and ask if
they saw any real flowers that resembled
those shapes. :

6. Challenge the teams to find flagged
plants with flowers that resemble any two
of the different paper shapes. Th~ tell
them to look very closely at “ne flowers
to see what parts or structuves in the
flower have pollen on them. Give each
team one magnifying lens and one set of
shapes. Send the teams out to hunt.

7. After five minutes, call the group
together. Spread out the craft materials.
Challenge each youngster to construct
the pollen-bearing structures observed on
one of the real flowers and then make a
model of the flower by attarking the
structures to the appropriate gaper shape.
Tell the youngsters you will add the .
“pollen” to the paper flowers after they
are completed. .

&3

8. Allow at least twenty minutes for the
teams to make their pollen-bearing
structures and to attach them to the
forms.

9. As the youngsters complete their
flower models, ask them to point out the
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: 'rmxed up. ) Tell the youngsters that =

|
55 £50 |} flowers must have pollen from the same % piece of pipe cleanerto- represent an -
22¢=1 | kindof ﬂower to. make seeds AR . animal, ‘such as a buﬁ-erﬂy or .
222118 12 Now challenge the teams to. take DR hummmgbrrd ‘with a'long, : thin mouth -
335321 (K their “bees’-to real flowers. Tell them to -> part. Challenge the team to take their -
232% notice where the pollen sticks to their " “bee” and the pipe cleaner to drfferent S
€557 |R  “bee’” bodies as they visit different kmds - flowers to see which one seems better
£532% |R  of flowers. Also ask them to look for ..~ suited for gathermg food from the
‘ " |l insects other than: bees "'stting the . . flowersl - o
8§ flowers. Give' each team a; paper cup for L 2n Some ammals have certam color C

collecting: other pollinators and aclean. sreferences.. ‘Challenge. the kids to

teams_out to hunt‘
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Many animals that live together in groups
cooperate 10 obtain food. For example, a
group of dolphins working together can
surround a school of fish, making it easier
for each of the dolphins to catch enough
food. Likewise, a pack of wolves working
together can kill larger animals than a
single wolf can. Other animals often
cooperate to defend themselves. Male
musk oxen form a protective circle
around the females and young when
threatened by approa: hing wolves. When
antelope feed, a few individuals keep
watch for danger while the others graze.

Termites (and other social insects such

as bees and ants), fish, pelicans, ground
squirrels, dogs, and humans all exhibit
cooperative behavior. Except for humans,
however, this behavior is probably not a
matter of conscious choice — especially
for the insects — but the end result is
much the same: the group as a whole
benefits.

In Helping Out, the kids leam about the
advantages of cooperative hunting and
defense by assuming the roles of wolves
and antelope. The “wolves’ search for
ways to improve ‘heir hunting success,
and the “‘antelope’ look for ways to
defend themselves.

CHALLENGE: DISCOVER HOW
COOPERATION HELPS WOLVES
AND ANTELOPE SURVIVE.

MATERIALS

For the group:
2 sets of colored sashes, 10 cm x 100 cm
(See the Preparation section.)
data board
marking pen
50-meter length of rope
10-meter length of rope
chalk

PREPARATION

Materials

1. Sashes. The sashes should be strips
of two different-colored cloths. Make
enough sashes for one-third of the kids
(antelope adults) to have one color and
another one-third (antelope young) to
have sashes of the other color.

2. Data board. Copy the illustrated
chart onto the data board.




. . remammg youngsters as antelop

Preparing the site. An y falrly ﬂat ‘
section of lawn, ground, or pavement

_ that has a diameter of fifteen meters is . -
sufficient. On a lawn or on the ground,

make a circle fifteen meters in dlameter

with the 50-meter length of rope. Then

make a small circle about three meters in’

diameter in the center of the: large c1rcle
- with the 10-meter.length of rope.: On
- pavement,’ use chalk to mark off the

* circles. : X 3

1 ._‘_ACTION

* The game has two parts In the ﬁr§t part. \

the wolves search for the. most effeé:tnve
strategy for hunting the"antelo;

second part, the adult. antelope must finc
- ways to defend thexr young agamst the

: ;wolves . ,

PART ONE THE HUNT

L 1 Desxgnate one—thxrd (but ho’ ‘more than

six) of the children as’ wolves and the

2. The game starts with the antelope:in-
| their feeding:area: (the small’ circle):and
" the wolves in-the’ sunoundmg‘- grassland -
' (outsxde the large cn'cle) o
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Walk through a grassy field on a warm,
sunny day and you will see hoppers
jumping and flying out of your path. If
you stop to take a closer look. you will
find that these insects are of many sizes.
shapes. and colors. and make up a

conspicuous part of the field community.

Hoppers — grasshoppers. katydids.
crickets. and mantids — are the focus of
this activity.
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There are several ways to distinguish one
kind of hopper from another. For
instance. not all hoppers have antennae
of the same length. You can use
antennae length to separate hoppers into
two subgroups: short-horned hoppers
(antennae short relative to body length)
and long-homed hoppers (antennae long
relative to body length). The shapes of
hoppers™ heads are also different. Some




hoppers have angular heads; others have

more rounded heads. The tail-like
ovipositer is a feature that not only
distinguishes (by its length and shape)
hoppers of different kinds, but also

distinguishes males from females of the
same kind. (Only female hoppers have .
ovipositers, which they use to lay their
eggs in the ground.)

Antennae length, head shape, and’
ovipositer length and shape are called
key characteristics. A key characteristic
is any distinguishing feature that can be
used to separate different kinds of
organisms. '

In Hopper Herding, the youngsters round
up hoppers in a plastic sheet corral. They
~ decide how.many kinds of hoppers are in
their herd; and learn about some of the
key characteristics of hoppers. Then the
youngsters play a game in which they
guess the identity of a hopper after one
of the youngsters describes its key
characteristics.

CHALLENGE: ROUND UP
HOPPERS AND FIND OUT HOW
MANY DIFFERENT KINDS ARE IN
YOUR HERD.

MATERIALS

For each youngster:
1 large ziplock bag '
1 hand lens _

" For each team of three or four

youngsters:

1 clear plastic sheet (for the corral), 100
cm x 130 cm (Two-mil-thick plastic
drop cloths make ideal corrals. Most-
paint and hardware stores have drop .

- cloths in-9’ x-12’ sheets — enough to

make nine corrals. )

For the group (up to fourteen

youngsters):

2 data boards with paper

2 marking pens

* extra ziplock bags

1 “Hopper Herding with a Plastlc
Corral” Technique Card

* stiff wire to make cages (optional, for

“Follow Through”)

PREPARATION

Selecting a Site and Day

1. The site is very important for the
success of this activity. Find a grassy field
that is thickly populated with a variety of
hoppers (at least three different kinds).
The site should be literally ‘*hopping” as
you walk through it.

2. Order up a warm, sunny day for
conducting the activity.

Materials

1. Read over the ‘“‘Hopper Herding with
a Plastic Corral” Technique Card so you
can explain the technique to the

_youngsters.

2. Dunng “The Hopper-Characteristic
Game,” you will be preparing two Game
Bags of assorted hoppers for use in the
game. You may want to read this section
before conducting the activity. (See step
1 in the game section.)
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S using the list- kev_'gcha ctenstxcs For
E ‘2 this femal ffaa‘ ,very Iong, spearhke
L LE ovipositer that points:straight back from th L
g . v - Cheige the youngsters to-find; out how‘.“ .
£E her body." Pass the bzg around so ) % .. x’hopper can eat-The youngsters. |
FZ3 everyone can see the opper ' ‘kea hopper cage’ by forming a

2o z: |k oy diece of stiff wire into an oval and
3 ;j b g;%agopp ER°CmmeH‘STIC . placing it into the bottom of a large B
/ g o ziplock bag: They should make air holes.. . §

near the_top.of the bag. The youngsters

1. Preparing for the game. Seve'x
~can keep a hopper in the cage for a few

uoungsters is $:¢ rnaximum number for

one game. lf your group is larger, dmde
* it into two-equal groups. Eaclr group
plays a separate game. Collect all the -
youngsters” happer bags. Take a variety .

- days and feed it different kinds of green

leaves to see how much it eats. What

aight a large number of hoppers do to
an agricultural crop?

- of hoppers from these bags and make a
}  Game Bag of assorted hoppers for. each

WohvLewes e o Natona Soend

iy eapresselntt,

57 group.

i 2. lee each grfup one Game Bag

- along with one of the data-board lists of
i key charactensucs Explam the rules.

a. One youn gster is the key witness. He
‘secretiv chooses a-particular hopper
from among those in the Game Bag.
. The chosen hopper remains in the bag
along with the others for the group to
. see. . .
- b. The key witness then descnbes the
secret-hopper with its key -
- characteristics while the rest of the
. group views the bag of hoppers.
“c. When'the key witness is finished, the
~ group guesses which hopper the key
: - witness. described.. .
: .d Give each: youngster a chance to be
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- 3. After each youngster has been a key A r‘:}i;ea'}y%g;;;ers gzt gl
. u;llmess. chlallenge th:vy O;: ngsters to Hopper Circus Set II
| choose only one or two key

- characterisfics. Can the group still guess Animals in a Grassland Set 1
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[n many areas, a brilliant color display in
forests, parks. and yards announces the
onset of outumn. After a few weeks, the
colurs fade and the leaves die and drop
to the ground. forming a deep, drifting.
crunchr layer. This leaf layer is a place to
hide. a place to hunt. a place of shelter.
and a source of food for a variety of
small animals. Birds. mice, and shrews
scratch and scurry among the leaves to
look for food. Worms. snails. beetles, and
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an occasional spider seek protection or
food under the leaves. The close
observer might even spy some ants. a
pillbug, cr tiny mites in the leaf layer.

To discover what life is like in . his leafy
world. the youngsters create a giant leaf
laver and dive in. They play two games
while cavorting in the leaf pile: Predator
versus Prey and Getting Around.




CHALLENGE: FIND OUT WHAT
LIVING IN OR UNDER A LAYER
OF LEAVES IS LIKE.

MATERIALS

For each youngster: .

1 leaf rake (If you can’t get enough
rakes, use large pieces of stiff
cardtoard.) .

1 plastic bag (optional for ‘‘Follow
Through’)

For the group:
1 three-meter piece of string

1 apple
4 thermometers {optional for “Follow

Through™)

PREPARATION

Selecting a site. Choose a site with
plenity of leaves on the ground.

Clothing. The youngsters will enjoy their
under-the-leaves experience more if they
do rot get leaves inside their clothes.
Recommend that the kids wear clothing
that fits tightly around the neck and
wrists. Tell the youngsters to tuck their
shirttails in and to tuck their pants legs
into their socks. Stocking caps or
garments with hoods are “*deluxe’” for
this acnvity.

Safety

1. Make sure that your leaf pile contains
no sharp sticks.

2. If some kids are allergic to ieaves or
pollen, keep them out of the leaf pile.
They can, however, participate in other
parts of the activity.

3. In some parts of the country, ticks
may inhabit leaf piles. Be aware of this
possibility, and have the kids check each
other for ticks afte. the activity.

ACTION

PART ONE: MAKING THE PILE

1. Point to the layer of leaves under the
autumn tree$, and tell the youngsters that
the layer provides a great home for small
animals. Then tell the kids that they are
going to make a pile of leaves that is
deep enough for people, so they can find
out what living in the leaves is like.

2. Distribute rakes and cardboard sheets.
Have the youngsters make a very large
pile of leaves. Make two piles if your
group has more than eight kids. A pile
one meter deep and three meters on a
side is about right for eight youngsters.

3. Let the kids dive and roll in the leaf
pile for a few minutes; then call them out
to play the two leaf games: Predator
versus Prey and Getting Around. Pile the
leaves up again if necessary.

PART TWO: PREDATOR VERSUS
?REY

A predator is an animal that seeks.and
captures living organisms for food. The
organism that a predator captures and
eats is the prey.

1. For each round, select four
youngsters: two predators and two prey.
Let the rest of the group watch.

2. The ‘“‘predators” hide their eyes while
the “prey’’” hide in the leaf pile.

3. Each predator looks the pile over and

makes tiiree strikes in an attempt to
capture a prey. A strike is a reach into

" the pile where a predator suspects a prey

is hiding. No feeling around — only a
straight reach in.

4. Play enough rounds for everyone to
participate




PfevTP!l RUDTIPE B Chailengcone youngst . the "
1. How- many prey were captured'? HOW N . LT gl'D”Q the edge and beﬂy-crawl tO a“
"were they located? Bumps in the plle'? e SPOt where she can reach up- through the
Movement? Noise? Breathmg'? S - opile ana grab the apple ; A,‘reverse apple
2. How did you feel when you were a 'bOb” ' ; D
prey? Was it scary'? Exc:tmg'? Dxd you '
hold your breath?. -
3. Why would you hlde ina leaf plle
from a predator? =
4. If you were a predator; how would
you hunt in leaf piles? o

| PART THREE: GETTING AROUND
1. Shcx two rake handles Sh‘alght dowm

; inte nrfsomte sides of the pile, and ask -
v 3 to hold the rakes up.

5 Let. the youngsters try their skill at
navigating in the pile of leaves as long as
tlme and mterest pemut :

Leaf em Thinking

1. What srnses are most nseful for
navigating in the-leaf pile# -

2. WhaLabxhhes would make navigating
in the leaf layer easier for you? How
would you change your body for easier
navxgatlon in the leaves? . |
3. What animals can you think of that
are adapted for moving through the
leaves? ‘

2. Challe:iiye o e youngster o «mque orr
her belly to cne rakie handl=, t4en tum
gnd make it e the other handie. Shs
musy siay in the pile — no peeidrgl
Sound easy? Ty it! '

3. Hang a stiing between ine two rake
naudies. Tie ,another gting’ around the
stemn of an ap sl 3nd] hang the apple -
from tae siring Jine directly over the pile.

\I 12§

—
=X
2
m
e
=
=4



278

ENRTA Byl
1

by the Regents

ot the University

Copynght

Wia

it

Poun

y
Vindatinaotin o0t

Gy the Natodal Soen. e

Laose ol e althion gt oo

s oundings and ..

L auwrence Hall

Outdoor
Biology
[nstructional
Strategies

ot Cabfornia

| - ey will’
o grasshoppers flies, plllbugs ¥
- Suggest that the’ youngstrars put several
- animals into a plastic bag'with a: leaf or.
" two to see how'the’ ammals mteract.

2. Challer‘ge the youngsters to check ouv, - ‘__ .

. _,,WHAT'TO DO NEXT

B ‘~x-FIy a Leaf .
' Pigment P rzzIes
Silent Stalking -
Litter Critters - -
" Adaptation — Predator-Prey
. Invent an AmmaI :

the physical environment of an'

: und:sturbed leaf. plle Have: them

compare the temperatures found 1n51de

and outside the pile with thermometers. -

They can use their hands to check for
moxsture ' : _ S

. ival 'xpenhaent during’ mxld ,»
‘.weath' 1If Gccasions permit, let the kldS

“sleep'in the leaf pile; thhout blankeis or
,‘ -;‘s]eepmg bags “-‘f‘-‘i S S
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Flove vorr over waiined across a woodland
Hoor and tonse e surselt stumbling over
Large biamps? i 0 had stopped to push
away some ot the boaves and twies
‘ouvering thess mounds, you might have
ciscoversd am or what was once a

tyire

Semething cansed the tree to fall,
perhaps the wir L & fire. a flood. disease
Ciganisms, or even the action of humans.
iy the torm of a decaying log. the tree

serves as a source of nutrients and shelter
for millions of organisms. Most of these
organisms are microscopic. Larger
organisms .nat inhabit the log include a
variety «f fungi and small critters such as
bristletails. wood lice, millipecos. ants.
termites. and beete.. Germinating seeds
and rots of other adult trees often grow
in the decomposing log. Given encugh
time and the proper environment -
conditions. the log *will break down
completely and ret . to soil.




in Loys to Soil, your youngsters unravel
the mustery of the life and death of a
fallen tree. They cut through a decaying
log with a saw and remove a slice of
wood to expose a vertical profile. While
investigating their log profiles for evidence
of the ree’s life history. the you.igsters
take samples from the top of the log
down to the soil level. Each team then
creates a mix-and-match game of log
sarnples and challenges another team to
discover the proper order of the samples.

( HALLENGE: UNRAVEL THE
MYSTERY OF LOGS TO SOitL BY
SAMPLING A ROTTEN LOG.

MATERIALS

For each team of three or four:

| box saw or crosscut hand saw

1 bag

I trowel

| egg carton for storing samples

e hand lenses or bug boxes®

I marking pen

| meter tape® or rul -

I large envelope (872 x 117)

12 4cm x 8 cmcard Four 3" x 5"
index cards cut into thirds)

12 paper clips

e white glue

1 Action Card

For the group:

| piece of flagging for each log “bumn”
(See the ~Preparation’ section.)

| sheet of Action Cards

e ¢xira eyg cartons

7 Available from the Lawrence Hall of
Science. See the “Equipment Order
Form'™ 1 the OBIS Toolbox folio.

PREPARATION

Selecting a site

1. Any site (yard, woodland, or moist
field) with soft pulpy rotten logs will do
for this activity. The logs should not be
newly fallen trees. (Save these for Sawing
Away.) Look for lumps on the ground:
they should be identificole as logs once
the ground litter is removed, and should
be very well decomposed. You should be
able to tear the log apart with your
hands. If necessary. obtain permissizn to
cut the rotten logs.

2. Find and flag one log for each team
and one for your demonstration.

Sampling technique. Select a log
use in demonstrating the sampling
technique tc the youngsters. You may
want to practice the technique first.

1. Clear away the litter and dirt around
the log down to the soil.

2. Make two parallel cuts about 20 to 25
centimeters apart with the saw.

3. Remove the slice of wood from
between the two cuts and toss it aside.
You may have to dig it out with a trowel.
You now have two vertical profiles
remaining on the log for study.

it
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4. Measure the profile with the meter
tape. Then remove a chunk of log
material from the profile every 3 ¢m
starting from the forest litter 0.: "he -~ -
the log down to the ground side. If you
can't get a sample with your fingers. use
the trowel. Stcre and label the samples in
an egg carton. Remember to keep the
samples in “‘profile” order in the cartons.

..........
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1. What might hiave caused your tree to fall? How long has i

1. What might have caused your tree to fall? Howlong has it
been down? How old was it when it fell?

been down? How old was it when it fell?

2. Which part of the log is decomposing or soiing fastest? How
can you tell

2, Which part of the log s decomposing or rottiag tastest? How
can you tell?

3, Where in the log do you find the most moisture?
4, What kinds of plants and animals can you find living in or on

3, Where in the log do you find the mos! mosure?
4, What kinds of plants and animals can you find fiving in or on

|
|
|
|
|
|
| |
Logging Observations l Logging Observations
|
|
|
|
|
|
|
|
|
|

Copyright® 1978 by the Regents of thie University of California

your log? your log?
_—___J M
£
T — prmmm smmmmmm oo
|
LOGS T0 SOIL \\'y " : 10GS T0 SOIL \\@[ ’
Action Card b\\/d Action Card éﬁ\;\/d
' ™,
%N | N
|
Logging Observations : Logging Observations
1. Whai might have caused your tree to fall? How long has it | 1. What might have caused your tree to fall? How long has i
been down? How old was it when it fell? | | been down? How old was i when it fel? :
2. Which part of the log is decomposing o roting fastest? How | 2. Which part of the log is decomposing or rotting fastest? How
can you tell? | can yoiu tell?
3, Where in the log do you find the most moisture? | %, Where in the log co ou find the most moisture?
4, What kinds of plants and animals can you find fiving in or on | 4, What kinds of plants and animels can you find living in or on :
your log? |1 vourlog? 9: 1
Q l :
n( [ ,




5. When you are finished, replace the
cut-out section and cover the log with
litter as it was before.

Materials

1. Put a trowel, an egg carton, a marking
pen, hand lenses or bug boxes, and a
meter tape or ruler into a bag for each
team.

2. Make one Action Card for each team.

3. Cut four 3" x 5" index cards into
thirds for each team. Place these twelve

| cards along with twelve paper clips into a
- large envelope for each team.

Safety. Give the youngsters these rules
about saw safety:

1. When using a saw. keep your fingers
(and thumbs!) well out of the saw blade’s
way. _

2. Walk whan holding a saw. Point the
saw teeth tow ard the ground.

3. When you are not using the saws, pile

them out of people’s way.

U, R

ACTION

1. Explain to the group that there is a
mystery to solve in these woods. Stand
on one of the log-lumps and ask the
youngsters what it is. If they can’t figure it
out, reveal that the lump is a fallen tree.
Ask the youngsters how it is different
from a tree that is still standing.

2. Show the youngsters the
demonstration log. Have them help you
remove the litter, and"then dig down to
the bottom of the log with their hands.
Go over the saw-safety rules. Show the
students how to use the saw to make two
parallel cuts in the log. Remove the
section of log between the cuts, and
show the youngsters the vertical profiles
remaining on the log. Then show them
how to take log samples from the profile,
and how to store and label the samples
in an egg carton. (See the ‘‘Preparation”
section.)

3. Inform the kids that they are going to

locate a flagged log, saw through it as

demonstrated. and collect profile samples.

Challenge them to look back in time to

solve the mystery of Logs to Soil by

answering the questions on the Action

Card:

a. What might have caused your tree to
fall? How long has it been down? How
old was it when it fell?

b. Which part of the log is decomposing
or rotting fastest? How can you tell?

c. Where in the log do you find the most
moisture?

d. What kinds of plariis aiid animals can
you find living in or on your log?

4. Divide the group into teams of three

or four. Give each team an Action Card,

a saw, and a bag of equipment. Help

themn get started. In some cases, the

youngsters will have difficulty in making a

clean vertical profile. Encourage the

teams to do their b-'st and to look for life
as they go. Have the youngsters take
samples every 3 cm and label the

TP - L7
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- Action-Car quest ons. Encourage_.l -
-~ to show their- 'amples as’ evrdence fur oo

: thelr answers

7. All the'logs should be' -.reassembled” '
at the end of the activity — complete

- with litter on top. Challenge the teams to

make the logs look as if the youngsters
were never there. - R ‘

THE LOGS-TO-SOIL GAME

1. Give each team.an envelope
contalmng twelve cards, twelve paper
ciips, and a container of white glue.

2. Have each team member take small
bits of their log- samples from their egg
cartons and glue the pieces onto a - v
separate card. Then have them dip the
cards to the envelope in random order.
Make sure that the remainder of each
sample stays in the egg carton to serve as
a permanent record of the proper order:

o

<3 S

Lo TO SO _PRoFILb _(SAME. ]

puttmg' the’ samplec into the proper -
- _order? What clues did you, look for?’

2. What sxmllantles ‘and’ dxfferences did

o ‘you ﬁnd in‘the samples from different .
. logs? - '
3. Whiat. evrdence is there that the fallen
" tree is beneficial to-the plants and ammals
1n the enwronnlent? : S

- ;T‘WHAT ’l‘O DO NEXT

Sawmg Away Set lV
Tree Tally " Set IV
‘Swell Homes ‘ SetIll
Lichen Looking . Setll -
~Litter Critters Set [1
Natural Recycling in Soil . Set |




CHALLENGE: INVESTIGATE
MYSTERIOUS EYES IN THE NIGHT

MATERIALS

For the Night-Eyes Simulation:
For each team of two:
2 flashlights with fresh batteries

For the grovp:

1 15-cm length of reflective tape

1 red-orange crayon or red grading
pencil

black construction paper

pair of scissors

hole punch (optional)

6- to 8-meter piece of flagging or rope
data board

carpet tacks or other dark-headed
tacks

QO r—— = r——

For the Mystery-Eyes Hunt:
For each team of two:
1 tablet or smal! data board

1 pencil or other marker
2 flashlights

PREPARATION

Night Eyes is most suitable for small

groups. If you have more than twelve

youngsters. you should form two equal
groups, each with its own leader and site.
M

Selecting a site. Choose an open field
or a large clearing that borders on a
forest or pond for the Mystery-Eyes
hunting site. In addition, select a smaller
arca (or one corner of the larger site) at
which to set up the Night-Eyes
Simulation. Avoid lighted areas and areas
that could be dangerous after dark (e.g..
areas with obstacles, steep grades).

Choosing a time. Schedule the activity
to begin at least one hour after sunset.
Wait for a warm night when many insects
or other small aniinals are about. ™

8]

Practicing the Mystery-Eyes
Technique -

At the site, hold a flashlight at eye level
and sweep the beam slowly over the
grass, bushes, and trees at various
distances. Look closely for sharp points of
light that might be reflected from animals’
eyes. Eye-shine may be discernable
across amazingly long distances. When
you see small specks of green, white, or
orange light, keep your flashlight beam
on the source as you approach the
specks to get a better look. Watch
carefully. Larger animals will run or hide
as you appro«ch. Hawever, you can -
often get a wi:«xd look at spiders, moths,
and seme bi:

Setting up the Night-Eyes
Simulation

1. Choose one or two code words that
contain about twelve letters. “Wolif
Spiders’ {cemmon sources of eye-shine
in fields) is a possible choice.

2. Writz a sentei.-e containing the code
word on the data board. but leave

numbered blanks in place of the

code-word's letters.



















Iz flz2

.0 &
” = =22
L 4
T

E

L

N
6,}

Il

i< s

MICROCOPY RESOLUTION TEST CHART
NATHINAL BEBE AL, 8 T Ak e o &




LETS LOOK Fowr
LIGHT FROM

ERIC

Aruitoxt provided by Eic:



1

Ounde

Wote National Sowence

lLawr e Hall

Copynght “1973

by the Regents

ab Science

Unversity of Cahiforma

logy

University
of California

of the

Berheley, Calitorma

ategies

20

i

l)v‘

:techmque to; luak for 'spC
. -green, and orange’ hght that could be
'-‘reﬂected from the' eyes of ammals

yots offwhxte

2. Give each’ team of: two a tablet or

small data‘board and'a pencil. Read the
. column’ headmgs onthe’ ﬂlustrated chart )
. to the, youngsters “Ask them to copy the
- headings-and use them‘to keep a record

of the eyes they spot. Suggest that they
will have better results if they are quiet
and scan the area thoroughly o
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,.""WhoiGoes There?
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” ,"_DARK SECRETS .
E '1 What ammals dxd you find most
often? =T e

2. What Wms the most unusual or most

exciting dxscovery your team made dunng
~ the Mystery-Eyes Hunt? . .

3. Animals that are actve at mght are
called nocturnal animals. Did you come

~ across any animals that did not appear to
- be really nocturnal? What were they

doing? Did they have reﬂechng eyes?

.. 4. Now let the teams work individually. .. - &
. Keep them within ‘easy calling d:stance SO
.- they*can share discoveries, - .
S5, Save a few mmutes at the end of the
i gession to: s"xare observahons and B
: "dlscovenes S ="

4. 'What other- llghts in the: night (besides ‘

eye-shine) did you find?. (Fireflies, glow

- wornms or other. grubs sertain fungi, snail -
- ails: hny animals in. pond water and blts

| | of l” .er ‘are all. p0551b111t1es)

: ;;FOLLOW THRCUGH
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When the tide ebbs, many of the plants
and animals that inhabit rocky intertidal
cones are left high and dry. or they are
corralled in shallow tide pools. This
fascinating world is on display until the
high tide returns. Scurrying crabs, brightly
colored sponges. and starfish are popular
attractions. Tidepools are good places

10 observe hermit crabs, snails. sea

anemones, and small fish. Near the ocean,

2 living carpet of marine organisms
completel, covers many of the rocks.
With so much to see. it is not surprising
that many seashore visitors don’t notice

the inanimate 'lumps™ on many of the
rocks in the intertidal zone. They seldom
discover that these “lumps’ are living
organisms (barnacles, limpets, snails.
chitons. ovsters, tubewaoiins, or mussels)
that have retreated into their shells until
high tide returns. But you and your
youngsters don't have to wait for high
tide and put on a mask and snorkle to
see these marine animals in action. With
the aid of an artificial high tide, you can
revive many of these retracted animals
and observe their behavior and hidden
bodies.




CHALLENGE: CREATE A HIGH
TIDE AND SEE HOW IT AFFECTS

INTERTIDAL MARINE ANIMALS.

MATERIALS W

For each team of two:

1 large milk carton or similar sized
container for water

1 lump of soft, plasticene clay (about the
size of a tennis ball)

1 hand lens*

For the group:

e extra clay

¢ tide table (available at boating, fishing,
and diving shops)

For the “Follow Through” (optional):

For each team of two:

1 permanent-ink marking pen (a different
color for each team)

1 index card and pencil

*Available from the Lawrence Hall of
Science. See the ‘“‘Equipment Order
Form’ in the OBIS Toolbox folio.

PREPARATION

Site. Visit the coast during low tide, and
choose a rocky site that is well populated
with barnacles, snails, limpets, or other
marine organisms. These animals live
mainly in the upper half of the intertidal
zone, so a low tide of two feet or less is
fine. Look in crevices or other shaded
places among the rocks. Try out the
artificial-high-tide technique before
conducting the activity. (See ‘‘Action,”
step 4.)

Time. Use a tide table to pick a time
when low tide is two feet or less for the
activity.

Safety

1. No cne should work alone around the
water. Use the buddy system.

. 2. Intertidal rocks are extremely slippery.
Caution your youngsters to use care
when walking in the intertidal zone.

3. Be careful that you and your group
won't be trapped in the site by high water
in case you miscalculate the high tide’s
return.

ACTION

1. Caution the youngsters about the
slippery rocks before taking the group
into the intertidal zone.

- 2. Gather around a cluster of barnacles
or other retracted animals and tell the
youngsters that these animals pull into
their shells during low tide. Ask the
youngsters to think of ways to get the
animals to come out of their shells so that
the youngsters can observe them in
action. Someone will probably mention
waiting until high tide. Then suggest that
they won't need to wait if they create an
artificial high tide to revive the animals.

TURBAN ShéLl.
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- 3. Announce that you have brought
materials the kids can use to create an-

artificial high tide. Show the youngsters | -ﬁ

how to splash the animals with water

* from a milk carton, simulating-wave, ..
action. Then show them how to. bulld a

clay dam to hold water.around the

- animals.. (Pulling. the.animals: off the rocks

te place them in a bucket ter. MR i
p em in a et of water causes - tovement. To preve t:;the amma!s om,

better to bring water to the animals than e overheatmg or.using up all. the oxygen in -

. to take the animals to water. ) Tell the

trauma and injury to the animals. It is |

youngsters that the clay may harm- the

~ animals; they should not press the clay

against any animal.

4. Divide the group into buddy teams.
Give each team one water contamer one

lump of clay, and one | hand iens (fOf

close observatlon)

5. Challenge the teams’ to" duplicate and : : :'

observe the effects of a ‘high tide on-

different marine animals.: Help the: teams o

- ~locate ammals that have drawn: into thelr S
- shells.. (Begm ‘with'bamacles; becausea
little bit of splashmg usually-triggers - them . -
into, movement.: Snalls; hmpets chrtons, L
and musselsare slower to respond.) Ask -

the youngsters to covm' ammals that

.- the water, ask the teams:to replace all the
. water every ten rmnutes.-,- e :

6. Clrculate among the. tearns as they

I work with'the animals, and: lend

'encouragement and.. assistance as. needed

7. Ask the teams'to. collect their.clay - - .
, dams before gathermg for the dlscusmon.:.: 8
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' new
1g and
lighter
e fall

-and winter. when growth slows
considerably. Thus, a cross section of a
log reveals alternating rings of light and
dark wood. By counting the number of
nings of light wood from the center of the
tree out to the bark, we can determine
the age of the tree.

’ !./‘."



The Technique Card illustrates the way a
tree grows. Notice that new growth is
added at the top and around the sides of
the tree during each year. The true age of
a tree can be determined only by
counting the rings at ground level.
Counting the rings at any other height
would reveal only the age of the tree at
that height. (Note: Don’t give this
information to the children before doing
the activity.)

Many factors affect the speed at which a
tree grows. Available sunlight, water,
nutrients, and warmth are vital growth
factors. Competition among trees for
light, water, and nutrients can also affect
growth. In addition, different kinds of
trees grow at different rates.

During years of good environmental
conditions, trees grow rapidly and more
wood is produced. The resulting growth
ring is relatively wide. On the other hand,
narrow rings indicate years of poor or
stunted growth, perhaps brought about
by disease, insect attack, or other poor
environmental conditions. By looking at a
tree’s growth rings and the patterns they
take, your youngsters can begin to
understand how trees grow.

CHALLENGE: FIND OUT IF THE
TOP OF A TREE IS OLDER.
YOUNGER, OR THE SAME AGE AS
THE BOTTOM.

MATERIALS

For each team of two:

1 bow saw

2 fine-tipped colored marking pens

2 small pieces of sandpaper, 10 cm X 15
cm

For the group:

1 data board and marking pens

1 first aid kit

e brightly colored yarn

1 ‘“Sawing Away' Technique Card

PREPARATION

Selecting a site. Any forested area with
downed trees is a possible site for Sawing
Away. Check out local wooded parks,
state and federal forests, or private
woodlots. You will need one log for
every four kids (two teams). Look for
logs at least five meters long and six to
forty-five centimeters in diameter. Make
sure the logs are close enough to each
other so that you can oversee the sawing
and help out when necessary. Test one
of the logs beforehand by sawing out a
section to be sure that the wood is not
rotten and thus unsuitable for counting
rings. (Rotten logs are good for another
OBIS activity, Logs to Soil.) Don'’t select
logs that are “‘hung-up’’: either end
suspended off the ground. Be sure to
obtain permission to cut the fallen logs.

Tagging the logs. The teams will work
at opposite ends of each log. Each team
will make three saw cuts to remove two
sections of wood, one section for each
member of the team. After selecting your
logs, drape three 30-cm pieces of yarn
over the logs at both ends to mark the
spots where the teams will saw. The three
cuts should be about 15 cm apart.
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Materials. Bow saws are designed for
cutting logs and are easy and safe to use.
Ask your kids to borrow saws from
parents and neighbors.

ACTION

PART ONE: COUNTING RINGS

1. Ask the youngsters if the top of a tree
is younger. older, or the same age as the
bottom of the tree. Tell the kids to think
about how children grow. Are their heads
younger than their feet? Do they think
trees grow the same way kids do? Ask
them if they know of any ways to tell
how old a tree is. If no one mentions
counting the growth rings. introduce this
method.

2. Point out the marked logs and tell the
kids that they can tell how old portions of
the logs are by cutting sections of wood
from each end of the log and counting
the rings. Divide the group into teams of
two and assign one team to the top end.
and one to the bottom end of each log.
(The top ends of the logs are the narrow
ends.) Tell the kids to saw the logs where
you have draped the yarn. Assign your
more energetic teams to thicker logs.

3. Before distributing the saws and
sending the teams off to ‘“‘saw away,”
give the teams these saw-safety rules:

a. While walking with a saw, hold the
blade away from your body.

b. Clear away all debris and branches
that the saw might catch on where
you are sawing.

c. One partner should hold the log
steady while the other partner saws.
Exchange places often.

d. Keep your hands away from the blade
while sawing.

e. While sawing, be careful not to pinch
your fingers between the saw handle
and the log.

f. When a saw is not being used, lay it
flat on the ground. Do not prop it up.

oo

4. When the teams finish cutting their
two sections, have them bring their
sections to a central location. Give each
youngster a piece of sandpaper and a
colored marking pen. Tell the kids that a
light sanding of the sections helps expose
the growth rings. Ncw show the
youngsters the ring-counting procedure.
a. Choose the end of the section that
most clearly shows the growth rings.
You can dab a bit of saliva on the
wood to “‘bring out’’ the rings.

b. Make a dot with the marking pen on
each ring of light wood. Start at the
center, and rnove toward the edge,
making a spiral pattern as you go.

c. Count the dots to determine the age
of the section.

5. Have the youngsters count the growth
rings in their sections. Each team should
average the ages of their two sections to
determine the age of the end of the lcg
where the section was. Each team’s
sections are close enough together that
the sections’ ages (number of rings)
should be within two years of each other.
If the two sections differ by more than
five years, help the kids take another
count.
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Humans and other animals leave their”
“‘odor signatures’ everywhere they go.
An animal’s odor lingers on everything
that the anirnai touches long after the
anima! has gone. In addition, urine and
feces are concentrated sources of animal
scents that convey information about the
size, age, condition, and sex of the
animal that deposits them. Skunks, goats,
deer, house mice, and a few other
mammals have specialized scent glands,
whizh produce substances that allow
these animals to mark their territories and

AR

defend themselves. RO

STRIPED SUVNK ‘.'
Animals use their senses of smell to ﬁ :

locate food, track prey, find mates, sense
approaching predators, and keep track of
their young. In this activity, the kids
assume the roles of deer and of wolves
that track the deer by scent. The
simulation is followed by a search for
animal tracks and scents.

MATERIALS

For each team of four:

1 plastic sprayer (or “‘plant mister,”
available at hardware and grocery
stores)

20 strips of flagging

1 small paper cup

1 20-ml bottle of liquid flavoring extract
(See the ‘‘Preparation” section.)

MOUNTAIN LIO

For the group: '9"

1 bottle of yellow food coloring ]
. woL

CHALLENGE: LOCATE YOUR PREY

BY FOLLOWING ITS SCENT.

bt ‘a .
.§§

PREPARATION

Site. Select an untrampled,
snow-covered area about 50 to 100
meters on a side. A moderately wooded
area works best. Try to locate a site that
contains animal tracks and urine or feces
deposits. You can also conduct this
activity -~ & “each or in other areas that
are cover.: . with light-colored sand.

. o
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Group size. Scent Tracking works best
with three to four teams of four kids. If
you have more than sixteen participants,
divide them into two equal groups, and
use a different site for each group.

Materials @
1. Scents. Use a different liquid rep rox
flavoring extract (no oils, please!) for each
team. Peppermint, anise, coconut, and
almond are good choices. Pour half a
bottle of extract and about 150 ml of
water into a plastic sprayer. Then add
enough yellow food coloring to make the
solution bright yellow. (Use red food
coloring for sandy sites.) Set the plastic
sprayers to produce streams of liquid (as
opposed to sprays).

2. Flagging. Cut or tear twenty cloth
strips 40 to 50 cm long for each team.
Use a different color for each team.

3. Cups. Fill a cup with snow for each
team, and liberally spray each cup of
snow with a different scent.




ACTION &

RACZ 20N
1. Tel! the kids that many amimals have a
much keener sense of smell than people
have. As an example, you might mention
that bloodhounds can track a person by
following the odor that the person leaves
behind on the ground and on other
objects. Add that animals such as wolves
foxes, and weasels often track their prey
by following the prey’s scent.

2. Inforn: the youngsters that some of
them are going to pretend to be deer and
the others are going to pretena to be
wolves. The “‘wolves’ are goinc to
“sniff’ the tracks of the “deer.”

3. Tell the kids that the deer will use
scented water to represent the odor they
leave on anything that they touch. Hold

up a plastic sprayer and squirt a couple
streams of scented water onto the snow .
near your feet to show the youngsters '\
now to use the sprayer.

4. Divide the group into teams of four,
and select one person from each team to
be a deer.

5. Mark a starting line in the snow. Tell
the deer that they will each make a scent
trail by squirting a scent next to their
tracks every ten paces. Add that since the
deer live in a fairly small area, their tracks
should cross each other’s several times.
The deer should stick fairly close together
and move in the same general direction.
Each deer should end her trail in a
concealed place (e.g.. behind a tree or
snow drift). Indicate the general limits of
the site.

6. Give one plastic sprayer to each of the "

deer and challenge each of them to make
a trail about twenty scent marks long.
Turn the wolves around so they can't
watch the prey, and send the deer off to 4
make their scent trails. Give them ten
minutes.
L o ® P
’ JATK RARRIT ".

7. While the deer are making tracks, give
each team of wolves one of the cups of
scented snow. Although a keen-nosed
predator can usually keep track of a
particular odor when other odors are
present, suggest that the “wolves” carry
their prey’s scent with them to use as a
reference.

8. Inforn- the wolves that each team will
track a particular deer by following its
scent. For example, the wolf pack with
_the peppermint-scented snow will track
) the deer that sprays peppermint. Each
" rime the team finds their. deer’s scent,
they should mark the spot with a piece of
flagging. (They can either lay the flag on
the snow or tie it to a bush.) If a team
comes to a scent spot left by another
.. deer, the whole team must back-track to
” the last recognizable scent spot of their
deer and find tke trail’s continuation from
.. there. The team must smell the scent
() spots without disturbing them; i.e., they
should not pick up the scented snow to
smell it. Emphasize that this is not a race!

"‘ The team members must walk together to

prevent the prey's scent spots from being
trampled.

9. After ten minutes (or after the prey
are all concealed), challenge the wolves
to find their deer by following its scent.
Join a team and follow the scent!

10. When all of the teams have located
their prey, have the youngsters retrace
their steps, pick up their flags, and
regroup at the starting line.
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Biologists use the term cryptozoic
(derived from two Greek words: kruptos,
“hidden”; and zoikos, ‘‘of animals’”) to
describe animals that live under objects
or in other concealed places.
Salamanders, spiders, isopods, beetles,
crickets, and snails are a few of the large
number of cryptozoic animals that live
under logs, boards, rccks, and other
types of ground cover. Many cryptozoic
animals are active mainly at night
(nocturnal), seeking shelter during the
day in the night-like (cool, moist, and
dark) environments underneath various
objects.

By turning over a rock or log, you
suddenly expose the animals that live
underneath to noise and light. Some
cryptozoic animals react to these sudden
changes by scurrying immediately for
cover, while others remain motionless.
Such “scram’ and ‘“‘freeze’’ reactions
often enable these animals to avoid
capture by a would-be predator.

In this activity, the participarits first
assume the roles of predators and
cryptozoic animals and play the
Scram-or-Freeze game. The youngsters
then search for cryptozoic animals
underneath objects at the site and sort
the animals according to their escape
behavior. The kids then share their
discoveries and discuss the kinds and
numbers of “scrammers” and ‘‘freezers”
that they find.

CHALLENGE: LOOK FOR ANIMALS
THAT LIVE UNDERNEATH
OBJECTS. AND OBSERVE THESE
ANIMALS' ESCAPE BEHAVIOR.

MATERIALS

For each team of two or three:
2 large ziplock bags
2 clear plastic cups

For the group:

2 brightly colored four-meter pieces of
yarn

2 large containers (dishpans or boxes
with light-colored bottoms)

» bug boxes* or magnifiers

1 marking pen

1 half-gallon milk carton

e OBIS Lawn Guides* or other field
guides for animei identification
(optional)

*Availatle from the Lawrence Hall of
Science. See the “OBIS Equipment
Order Form™ in the O3IS Toolbox folio.

PREPARATION

Site. The Scram-or-Freeze game :equires
a fairly level area about 15 m x 5 m.

Find a site with a lot of logs, boards,
rocks, and other debris on the ground for
the cryptozoic-animal survey. Tum over a
few objects at the site to make sure that a
variety of animals is available.

Materials

1. Milk carton. Cut the carton open
along one lon/4 seam and two short
seams. Write the term cryptozoic on
one of the inside walls, and then close up
the carton so that the term is hidden.

2. Bags and containers. Label half the
ziplock bags and one of the containers
“SCRAM" and the remaining bags and
container ‘FREEZE’" with the marking
pen.

Safety. Do not conduct this activity in
areas containing poisonous snake:s.
Although most cryptozoic animals are
harmless, caution the kids against using

~._ 7~ "\




~ their bare hands to pick up anifhalé‘suth B
as spiders, centipedes, and scorpions.

'ACTION

PART ONE: |
THE SCRAM-OR-FREEZE GAME

1. Lay out one piece of colored yarn on
the ground at one end of the game site
to mark the boundary for the prey’s
shelter. Then pace off 7 to 10 meters
from the shelter boundary and lay out
the other piece of yarn on the ground for
the starting line.

SHELTER

o PREDATOR

e b oo i e, et

2. Assign cne youngster the role of
predator; everyone else plays the prey.

3. Ask the prey to line up on the starting |

line facing t'1e shelter. The predator
should stand about 3 meters behind the
starting line with her back to the prey.

4. Instruct the predator to start the game
by shouting ‘‘Scram!”’. When she does
so, the prey may start moving toward the
shelter, The predator can turn around at
any time, but before doing so, must
growl loudly. When the prey hear the

wtpredator s grow] they must freeze : .Arly"" o

prey that the predator sees moving are -
con51dered caught and eaten. Prey that -

- are “caught” should arand at the 51delmes
untll the next. game. ,f_... R
5. Continue: the game until all the prey

“are either caught or reach the shelter.

6. Give other youngsters a.chance to- be‘ .

~the predator. Play for ten to twenty .

minutes and join in the fun yourself.

PART TWO THE CRYPTOZOIC-
ANIMAL SURVEY -

1. Introduce Part Two by tellmg the kids
that now they are going to look at the
escape behavior of animals that live
under objects such as rocks and logs.

2. Tell the kids that they are going to be
predators that eat animals that live under
objects. Divide the group into buddy
teams. Discuss safety and animal
handling with the teams. (See the
“‘Preparation’ section.) Show the
youngsters how to scoop up an-animal.
with a cup and cdump it into a ziplock
bag. You might use a small rock for your
demonstration.

3. Give each team one SCRAM bag, one
FREEZE bag, and two cups. “Say that the
bags are their ‘‘stomachs.” Ask the teams -
to look for animals beneath various
objects at the site, encouraging the
youngsters to make sure that they return
all objects to their original positions after
looking under them. Tell the kids that -
some of the animals are dangerous (e.g..
poisonous snakes and scorpions), and
caution them about turning over rocks or
logs in areas where they might fl -1 such
dangerous animals.

4. Challenge the kids to identify the
animals as either “‘scrammers’ or
“freezers’’ by watching what the animals
do when they are uncovered. Tell the

-youngsters to sort the animals by placing

them into the “‘stomach’ that identifies

/e
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5. Do the “scrammers” tend.to be the
- same color? What about the *‘freezers’?

6. How would color help an ammal

survive? ..
7. Explaln that the place where an

organism lives is called its habitat. Tell
the youngsters that biologists use a
special term to describe animals that live

-undemeath objects or in other hldden

- one: color v1slon'j‘-Unllke humans who see . @&
i several colors; ‘many ammals ‘see’ only e
-‘:‘varymg shades of ‘a single’ color. How
- does one-color. viswn affect your ablllty to g

’ Adetect the anlmals? s

WHAT TO DO NEz(T

Night Eyes  SetIV
Isopods Set Il
Animal Diversity Set 11

Invent an Animal Set |
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tiny animals protect themselves from
adverse conditions by using leaves and
twigs. The youngsters may find that some
animals simply lay their eggs or spin tiny
webs on the undersides of the leaves.
They also may discover quite elaborate
shelters constructed from two or more
leaves wrapped tightly with silk, snug and
secure. And there is always the chance
that the youngsters will find . . . . But this is
what the activity is all about. Take your
group to the woods znd find out how
small animals make constructive use of
their plant environment.

5auAsH BUG EGGs N
UNDER. LEAF

CHALLENGE: FIND SHELTERS
THAT ANIMALS HAVE
CONSTRUCTED ON AND AMONG
LEAVES AND TWIGS.

MATERIALS

For each team of two:
1 hand lens
1 plastic bag

For the group:

several large brown shopping bags
pair of scissors

pencil

paper plates

white glue

tape

thread

cotton

® 0 0 00— O

PREPARATION

1. Site and time. This activity is
designed for use in a deciduous forest
(trees that shed leaves) on a summer or
fall day. Pick a site about 50 m X 50 m.
Then find trees and shrubs that have
animal-made constructions on them.
Look at the undersides of the leaves, at
the buds, and at the stems of sycamores,
alders, willows, and oaks. Pick the two
kinds of trees or bushes that have the
most animal structures for use in the
activity.

2. Materials. Take a leaf from each of
the study trees or bushes, and trace it on
a large brown shopping bag. With
scissors, cut out about two dozen
“make-be-leaves’ in each of the two
shapes.

ACTION

PART ONE: MAKE-BE-LEAVES

1. Take your group to the area you have
selected, and point out the site limits.
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Soil is more than just “‘dirt."”” Soil is a
mixture of water, air, minerals, organic
matter, and living organisms. In proper
balance. these ingredients make a healthy
soil that fosters plant growth.

Organic matter, which we find most
abundantly in the top few centimeters of
soil, consists of decomposing plant and
animal material. Soils with the proper
organic-matter content are black or
brown. and have a loose, crumbly
texture. Such soils easily absorb and
retain air and water and are excellent for
growing plants. The decomposing organic
matter makes additional nutrients
available to plants.

A shortage of organic matter is a
common problem with the soil of
agricultural fields and backyard gardens.
Farmers often crow a ‘‘cover crop’ of rye
grass or clover in large fields. later
plowing the cover crop into the soil to
increase the soil’'s organic-matter content.
Home gardeners often add organic
supplements such as compost, manure,
or peat moss to the soil in gardens before
planting vegetables and flowers.

In Super Soil. the kids use a simple
“alum-profile” test to compare the
organic-matter content of local soils with
that of a commercial garden mix. (Alum
helps to separate soil into its different
components.) The youngsters discover
that the local soil is low in organic matter.
The kids then determine how much
organic matter (compost, manure, or leaf
mold) they must add to the local soil to
match the organic-matter content of the
cominercial mix.

CHALLENGE: COMPARE THE
ORGANIC-MATTER CONTENT OF A
COMMERICAL SOIL MIX TO THAT

| OF OUR LOCAL SOIL.

MATERIALS

For each team of two:
1 14-dram plastic vial*
1 digging tool (spoon, stick, or trowel)

For the group:

1 large handful of any commercial
gardening mix

2 kilograms of organic material (manure,
compost, or leaf mold)

e water supply from bucket or faucet

1 small jar of alum (available at most
drug stores)

® paper towels

® spare vials

Optional for the “Follow Through”:
® vegetable seedlings or seeds
¢ half-gallen milk cartons

*Available from the Lawrence Hall of
Science. See the ‘‘Equipment Order
Form’’ in the OBIS Toolbox folio.

PREPARATION

Site. Areas with lots of bare, hard
ground (such as vacant lots, school fields,
or your back yard) are excellent sites for
Super Soil because the soil in these
places is usually low in organic matter.
Do an “alum-profile’” test on the soil at
the potential site to make sure the soil is
low in organic matter. (See the *‘Action”
section, step 2.)

Materials. Mark a line one-fourth of
the way from the bottom on each of
the vials.
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We often visit a forest and can't see the
trees for the forest. However. if we look
carefully, we can often find a wide variety
of trees obscured by the rich blend of
foliage.

The line transect is one sampling tech-
nique for sorting out the varieties and
numbers of plants in an area. The
procedure consists of counting the plants
and the kinds of plants along a straight
line

In Part One of Tree Tally. the youngsters
use a variation of the line-transect
technique to investigate a forest site.
They first set out lines in a zigzag pattern.
and then take leaf samples from the trees
along the lines. With their samples they
make a simple graph or histogram. which
organizes the leaves so that the
youngsters can determine the number
and varieties of trees in their site. In Part
Two. the voungsters run a Forest Leap
Frog race based on this information.




MATERIALS

For each team of two:

For Part One:

1 30-m length of string wound on
cardboard*

1 paper or plastic bag

For Part Two:

1 4-m length of string wound on
cardboard*

*See the “‘Preparation”” Section.

For the group:

2 data boards (taped together) with a

line drawn 10°cm from the bottom

ACTION

PART ONE CHALLENGE: FIND THE
MOST COMMON TREE lN YOUR
FOREST AREA.

-1

1 marking pen
1 roll of clear adhesive tape

PREPARATION

Selecting a site. Choose a densely
forested area with at least four different
kinds of trees. The trees should be no
more than 1.5 to 2 meters apart. If the
trees in your area are farther apart, you
can increase the length of the strings
mentioned in the *‘Materials’’ section to

40 meters and 5 meters. (See Part One,

step 2 and Part Two, step 2b in the
“Action” section.)

1. Ask the group to guess how many
kinds of trees are in the area. Then tell
the youngsters that they will use an OBIS
transect to find out how many kinds of
trees are in the area.

2. Demonstrate the following OBIS-
transect procedure with one of the
youngsters. '

a. Tie one end of the 30-m string (or
40-m string) to a tree. The tree
should be taller than the youngster.
Begin unwinding the string and move
to the next tree, which must be only
one step or leap away from the first
tree. (If you had to.increase the
length of the string, the trees can be .
two paces apart.) Find a likely tree,
jump to it, and pull the string.taut.
The string must touch the new tree.
Wrap the string around the tree if
iiecessary. Then move to the next
tree that is a leap away.

Try to move in one general direction
as you zigzag from tree to tree.




the line. If they can., |
g free, the youngsters. 'may have ‘to shake

E - collecting their leaves;;call th

MR XX XX X

— he'treeto—bOSeu aleat—Fhey mayalso-
look carefully at the leaves’ on the tree.

6. After the’ youngste_rs ‘have ﬁmshed;
: og _ther

- /:‘:;f-',;around the data Jboards

| Ry e)

~strings onto the cardboa
B and then find the‘same-kind ‘of leaf on T
- 'the ground or-on a smaller; tree"

PART TWO CHALLENGE: SELECT

1 ONE TYPE OF TREE AND RUN A

FOREST LEAP FROG RACE

| BETWEEN TREES OF THAT TYPE.
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As spring approaches and the frequenc
of warm. sunny days increases. the wir
snow laver under which plants are buri
actually helps create favorable growing
conditions. Some plants may be up an:
readv to flower within days after the
snow around them melts. indicating the
a ygreat deal of growth has taken place
beneath the snow.




In Part One of Wintergreen, the
youngsters use photo proof paper to
investigate the light conditions for plants
living under the snow. When the air
temperature is cold enough, the young-
sters can measure the insulation effect of

_MATERIALS

FOR PART ONE:

For each team of two:
1 piece of cardboard, 40 cm x 40 cm
1 packet of photo proof paper (See the
- *‘Making a Light Reading’’ Technique
Card.)
small jar of fixing solution (See the
technique card.)
small jar of water
pair of forceps or tweezers
pencil
ruler
watch with a second hand

For the group:

1 large data board

e felt-tip markers

2 rolls of transparent tape

1 extra packet of proof paper

1 “Making a Light Reading’”’ Technique
Card

FOR PART TWO:

For each team of two:

1 thermometer dip-stick (See the
“Thermometer Dip-Stick” Equipment
Card.)

For the group:
1 “Thermometer Dip-Stick” Equipment
Card

1 9«

PREPARATION

Site. Choose a snow-covered site in
which you can find green plants under
the snow. The site must have been
covered with snow for several months.
The snow layer should vary in depth, but
should be less than one meter deep and
soft enough so that the kids can dig to

.. the ground with their harids.

Time. This activity works best on a
sunny day in late winter or early spring. If
the air temperature is above —4° C (25°
F.), postpone Fart Two for a colder day.

Materials for Part One

Light Reading Materials. Prepare one
small jar of fixing solution and a packet

containing two envelopes of proof paper
for each team. (See the technique card.)

Chart. Draw the illustrated chart on the
data board.




I

Materials for Part 'l'wo

Thermometer Dip-Stick.: ‘Makea
thermometer dip-stick for each team of
_ two. (See the equipment card)

 Practicing the Light-Beading _
Technique. Before conducting the
activity, take a light reading on top of and
below the snow with the photo proof
paper to acquaint yourself with the. pro-
cedure and to determine the exposure
time. In addition, take a couple of
readings fairly deep in the snow to
determine the maximum depth to which
light can penetrate. (See the techmque
card.) .

ACTION

PART ONE CHALLENGE: FIND
GREEN PLANTS UNDER THE
SNOW, AND FIND OUT HOW
MUCH LIGHT REACHES THOSE
PLANTS.

1. Tell the youngsters that they are going

to look for green plants living under the
snow. Define the boundaries of your site,
divide the group into teams of two, and
send them off.

2. After about fifteen minutes, gather the .

youngsters and let them describe the
plants they found. Tell the kids that green
plants can produce food and grow when
conditions are right. Ask the kids if they .
know what factors a plant must have in

order to grow (enough-light, moisture, o

good soil or nutrients, and adequate’
. temperature). Tell the youngsters' that -

| '_‘-"paper and explaln that its shlny stde
~turns’ brown when, exposed to: sunllght
- O Show the. youngsters how t6” place
- 'the paper strips in-the sncw'and how to
" record the data.’ (See the techmque “card. )

6. Distribute the' hght-readmg materials to

‘each team. If the: temperature is below
freezing, ask the youngsters to- keep; the -
jars of water and’ fixing solution in’their

pockets. Send the teams: out to gather -
light and snow depth data around the1r '
plants.

7. C1rculate among the teams Remmd
them to write the location, snow depth, -
and exposure tirrie on the envelopes.

- (Makesure at least one team takes a’

reading on a plant buried so deep that

‘ light does not reach it.) Call the teams

together after twenty to twenty -five
minutes.

8. Show the teams the chart and how to

~ position the strips. In a column for each
- location, tape the unexposed (control)

strip in the proper box on the chart, the
strip from the snow surface above the.
“Snow Surface’’ line (zero centlmeters)
and the strip from under the snow at the

appropnate snow depth

. they are going to investigate Iight. IO |

3. Ask the kids if- they thmkya_ny sunfight
is reaching the plants they have found.

Tell the youngsters that you: have
materials for measunng the amounts

of light. . .

4. Gather the youngsters around one of

3 the green plants Show the klds the proof

l2 f) '

NHE[H‘E)HELLNIM

Al ¥°S

uonpy Jeuy



Copynght V1973
by the Regents
of the Universitg
ot Cabioria

you 'thlnk the temperature A
ne meter under the.snow if *-

§ | PART TWO CHALLENGE: FIND OUT|
HOW THE SNOW LAYER AFFECTS | .. FOLL‘W THR’UGH
| THE TEMPERATURES AROUND Lt .
.| PLANTS UNDER THE SNOW. . vl Your youngsters can obtarn further
e . .. evidenceof the insulating ability of the -
T snow: layer by. comparing-the freezing
.- times of ajuicy fruit when left on the
. PR L snow's! ‘surface. and when buried in the :
',1 If the air temperature is —4° Cooo snow Choose :a"bhme when the air
- (25°F.)'or lower, the youngstersican- ... " - st
| - investigate the insulating: effec ‘of the 0 Bury half'the fl"-Ut samples (Cheffy T
.snow’ layer - .7 tomatoés or grapes) in the:snowand .
2. Tell th youngsters that plants usually o l.».jlleave the, c‘*l"e_r half on the surface. When o
| don tfreeze.until. temperatures are well - ' :
' = Tell: the .group. that: they are :

N $
A T

alenad s Dased U resean o su b auited

T:::iZ o I area:of g'reen .plants Have: the -

/33 ‘- 'youngsters-keep the. snow off thearea . =

PPy - ;- and.observe the plants over.a’ period of

- 3 -_...,»:’--_-}txme Then have! the youngsters compare B
3 . the plants with other plants in"an area -

L covered wrth snow .

fi"f‘j%fWHAr TO DO NEXT

'_SuperSorl - ’ Set IV
¢ . Animal Anti-Freeze . Set Il
— : ASensorny-,Lo Hunt Set Il
z _ Termestrial Hi-Lo Hunt Set |
S S ==
S¢S 37 =
CaoLtHh
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*About June. 1979. Delta Education. Box M. Nashua NH 03061 will
distribute these and other OBIS materials. Contact them for prices and
ordering information.

Shipping Address (Please print);

NAM@: o o e e e Date:

Address: .. .. e

CItY: o e e e e State: Zip:

Plirase send me the following items 1 the quantities indicated:

UNIT TOTAL UNIT | TOTAL
QUANTITY ITEM — DESCRIPTION SHIPPING | WT. (Kg.) | PRICE | PRICE
WT. (Kg.)
Blacklight bulb for safar lamp cach .05 38.97
Blacklight fluorescent tracing powder 20 gr. pkg. 10 .95
+| Bluzprint paper {22 cm x 30 cm sheet) . 25 sh. pkg. .20 1.75
Bug box each . .01 .35
Colbat chloride crystals 110 gr pkg. 15 3.75
Calbalt chlonide test paper (1 cm 15 m roll) each 025 3.50
Colored cellophane {25 cm x 30 cm sheet) red. each .025 1.25
green, each 025 1.25
blue, each .025 1.25
Confectioners dye (10 grams in vial) each .020 1.00
Kodak Studio Proof F paper (20 em x 25 cm sheet) 10 sh. pkg. .15 2.75
Line leved each ~ .025 1.40
Latter Cntter Wheels thermofax 1 set of
transparencies 4 wheels .050 .35
Magnifiing lens (3 lenses 3x, Hx, 8x. plastc frame) cach 025 1.00
Metor tape each 025 .50
Ozahd paper 121 5 cm x 28 cm sheet) 25 sh. pkg .15 1.00
Plasti measunng cup {250 ml)- cach .020 .30
Plastic vials with Id (14 dram) pkg of 10 150 1.30
Spring scale {2000 gram) each 070 3.00
Thermometer, calibrated m “C cach 025 1.25
Tweezers cach 10 .40
Water Breathers dropper cach 010 .20
(BIS Lawn Guide vach 05 .60
OBIS Pond Gude vach 05 .60
OBIS Tnal Edinon, Set | each 1.20 8.50
OBIS Tnal Edinon. Set b cach 1.20 9.50
OBIS Tnal Edition. Set [ cach 1.20 10.50
OBIS Tnal Edinon, Set IV each 1.20 11.50
Th OBIS Tral Module each 05 2.00
Subtotal Wt. (Kg.) Subtotal
E] Check or money onder encosed California sales tax for Califorma residents only:
Make check pavable to (6% California residents)
Regents ot the Unmiversity of Californin (612 Bant County residents)
E_j Please bill e (Mimimum order 310 () Shipping fes isew reverse)
SEND YOUR ORDER TO Discovere Comner - OBIS TOTAL DUE

Lawrence Hall of Science
Umversite of Califorma

Berkeloy, Calitormia 91720 ! ) -
erheley. Calib Please check here if vou desine air mail shipment

OTHERWISE ALLOW FOUR WEEKS FOR DELIVERY.
’ 3 4 {Air mail takes approximately one week.)
'(;7 PLEASE RECHECK YOUR COMPUTAT!ONS AND BE SUREl THAT THE SHIPPING FEE IS CORRECT.
i : .
Q Dan'd an Ru ... Shippedon .. e By

ERIC

Aruitoxt provided by Eic:



To Determine Your Shipping Fee:

4. If you prefer faster (1 week or less) airmail
shipment, check the box on the front of this
form, and find the shipping fee in Table C.

1. Total the wecight of merchandise.
2. Use Table A to find your shipping zone.

3. Hf you desire surface shipment. find the ship- 5
ping charge in Table B. Allow at least four )
weeks for delivery.

Enter the shipping fee in the appropriate box
on the front of this form.

Table A — Shipping Zone

Apade 2ip toxde Zip Clonder 2ip Cende Zip Conte Zip Cody
Prefiacs deone Prefices Lo Prefives Zone Prefraes Zane Prefines Jone Prefives Zone
0 1y Y IR IR R LY o7 nlo 6 T TRT N HOERAY K] 995 3
Q45 w0 B [ tB NV 7 RS t Ko Kexd 4 Uk 4950 2
e - W - ORI n 784 7 R6:5H8() R 960 ] 3
sl fn N Ty 0T t SR1-8RY [} DO2-960 1
QU032 B HT0NTT t TiH 704 b 798 794 9 KR i 967 Yot ~
80 WL ? JO5. 70 7 KR4 4] 970 974 4
HETIR Yl ) LS R " 70771 b HOD-K2 2 NN 4 D759 3
Ly sy A RTEOR . 7o 7 H27 " NHR97 K W77 97y 4
N2 3M, = AU " T T [} H2% K42 0 Rinno L) 980 U85 Y
180 447 N LA 0 740 745 7 i3 4 L) +
L b T 3 R4 R o THH) 2K 4 U870 2
I TRTIL] - 747 T K 847 H R IRTE & 1 FUX3 4
WA = aliinl 7 v 744 [ His ' LR TIRT R tH] 2 g Yy
ey EE T 7 M0 849 4 s 1 wan a7 8
AEVE N 620 o ? 7 Tod T hH R4 N HH2 054 2 Oy 7
DO " [ v f Tht 707 7 Kb 47 By MR i ey [
2T B 0 / TN Ton fH

Table B — Surface Shipment

O

ERIC

Aruitoxt provided by Eic:

WEIGHT UP TO: .5 Kg. 1 Kg. 2 Kg. 4 Kg. 6 Kg. 8Kg. 10Kg. 12Kg 14 Kg.
YOUR 13 1 50 150 1.50 1.75 2.00 225 2.50 2.75 3.00
ZONE don 1 50 150 175 2.25 2.75 3.25 4.00 4.50 475
7N 175 200 2.50 3.25 4.50 550 6.5() 7.75 875
WEIGHT UP TO: 16 Kg. 18 Kg. 20 Kg. 22Kg. 24Kg. 26Kg 28 Kg. 30Kg.
YOUR 13 325 350 4.00 4.25 4.50 500 5.50 6.00
ZONE 16 550 t» (X) 650 7.25 725 ]800 8.50 875
78 10 () 1100 12 00 13.00 14 00 1500 16.50 17.25
- - -
Table C — Air Mail Shipment
WEIGHT UP TO: .5 Kgq. 1 Kg. 2 Kg. 3 Kg. 4 Kg. 6 Kg. 8Kg 10Kg 12Kg.
13 225 250 3.25 400 5.00 6 50 K00 10.25 1100
z 1 220 250 3.25 4 00 500 650 800 1025 1100
(o] o 225 200 325 4007 77500 © 50 800 10.25 12 00
N ty 250 300 375 4 5() 5.75 775 1075 1175 14 00
E 7 250 300 375 4 50 575 775 1075 13.00 15.00
s 275 3.25 4.25h 525 725 900 12 00 14 25 17 00
WEIGHT UP TO: 14 Kg. 16Kg. 18 Kg. 20Kg. 22Kg. 24Kgq 26 Kg. 28 Kg. 30Kg.
13 1325 1525 17 00 1900 2100 2100 2500 27.00 29.00
Zz 4 1325 1525 17.00 1900 21 00 22 00 27 00 27 00 29 00
(o] O 1325 15.25 1900 20 00 22 00 24 00 2900 30.00 31.00
N t it O 14900 2200 22 00 2500 27 00 3000 3200 34 .00
E 7 1H 00 2000 24 00 2500 - 2800 3000 3300 35.00 3800
S 2000 2200 26 00 27 00 3100 33 00 3700 43.00 4400

129 133



0BIS ABSTRACT

What is 0BIS?
Start with a group of young people in the out-of-doors and a bio-

logical concept or process as the basic ingredients. Add 2 lirge measure
of fun; stir in the discovery approach; and season with a simulation, a
game, a craft, or an interesting investigation. Mix thoroughly and you
have one of the 100 activities that have been developed by the Outdoor
Biology Instructional Strategies (0BIS) Project. .

0BIS provides community-sponsored youth organizations and schools
with learning activities for use at common outdoor sites such as lawns,
local parks, city lots, neighborhood streams and ponds, and the seashore.
Although the activities are intended pf}marily for ten- to fifteen-year-
old youngsters, both younger and older people (inciuding family groups)
have enjoyéd 0BIS activites. Their easy-to-follow format, simple prep-
aration and equipmeht, and short duration (usually one hour) make 0BIS
activities suitable for both the experienced outdoor-education leader
and the first timer with no previous experience in'biélogy. The activities
may be used independently or sequenced to create a program to suit yéur
needs. Scouts, Park and Recreation districts, religious groups, service
groups, nature centers, summer camps, and schools are a few of the groups
that have used OBIS activites in their outdoor-education programs. 03IS
activities help youngsters and adults to better understand and appreciate

the ecological relationships in their Jocal environment.

How Were OBIS Activities Developed ard Trial Tested?

The OBIS materials were developed at the Lawrence Hall of Science,
University of California, Berkeley, and supported by a grant from the.
National Science Foundation. The materials were developed over a six-
year period ending in 1978. Unlike many development projects, OBIS
considered the testing of activities with youngsters to be an integral
part qf.the development process. The OBIS activity development procedure
is one of devising a strategy, trying it out numerous times with youngsters,

making modifications and then retrying the revised activity. This testing,

Aj? /e



revision, and retesting process was repeated on a local level and, in
many cases, on a national level for each 0BIS activity. To help gather
national feedback on the trial edition activities, 0BIS established a
network of OBIS Resource Centers across the country. Over the past five
years, 0BIS has received thousands of feedback comments from 0BIS users
throughout the United States. This feedback is being used to revise the
existing OBIS trial editions. . '

The 0B1S Trial Editions are available through the Lawrence Hall of

Science, University of California, Berkeley, California 94720.



