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OBJECTIVES

At the completion of this activity, the stulent should:
1. be atle to observe ricroeropic cbjects and crganisms.
“emonstrate ability to use sinple megnifying devices.

be able to distinguish betwcen microscnpic animals and
plants.

be able to describe more than one micresecpic pond animal.

rocognize bodies of fresh water as naturel habitats of
1iving microscopic plant and anical communities. *

recalize that an aquatic habitat supplies the proper life
needs to the microsconic animals living in it.

rccognize that microscopic cnimals are so simple in
structure that they dc not have brdy coverings and
{istinguishable txdy parts.

reélize that therc arg means of lcccmélion other than
legs, wings, and fins,

bhe atle t> explain the fcllowing terns:

z, mnicroscopic
L. prectozoan
c. algae

d. magnify




UNIT CONCEPTS

I.

II1.

Fresh water habitats are natural enviromments in which
communities of both plants and animals live.

Animals can be found i: almost any body of fresh water,
vhether it be temporary or per.-~ent, large or small.

Aquatic habitats provide the animals that reside in them
with all of their basic 1life needs.

We should try to disrupt natural bodies of water as little
as possible because we are disrupting a natural community
of living things who make their homes in the water.

Many animals live in fresh water throughout their lifetime.

Some animals are so tiny that we must use magnifying .
instruments to see them.

Microscopes and other magnifying instruments cause micro-
scopic organisus to appear larger, thus emabling us to
observe them more cffectively.

Many animals are so simple in their body form that they
do not have distinguishable body parts such as our own
body has.

Hicr'oscopic animals do not have complex body coverings
such as skin, fur, or feathers.

Microscopic animals can move very quickly even though
they do not have legs or wings like larger animals.

Microscopic animals feed on tiny bits of plant and animal
material found 1in the water.

Most microscopic animals are not brightly colorad.




MICROSCOPIC POND ANTMALS

INTRODUCTION

One of the nmost fascinating aspects of andmal 1ife involves the
discovery of microscopic animals in =2 sanple of fresh water. Most
snall children have never seen protozoans, rotifers and other small,
fresh water forms of animal 1if: and you, as a teacher, will thrill
to their amazement as they scze these forms for the first time.

Collecting can be done as part of a field trip you may take with
your class. Samples taken from several differcnt aquatic sources will
provide interesting variations in kinds of microscopic animals present
in them.

A. Collecting

1. Preparations

Any gsample of fresh or stagnont water will contain at least
some nicroscopic animal lifec in it at any time of the year.
During the winter, most of these forms develop some kind of
protective cyst or spore tc tide them over the cold temmera-
tures, but these forms will "hatch®, so to speak, after being
kept in a warm room for 2 few days.

The only 2quipment you will need is any kiand of a wide mouth
jar, with its 14d. Clean the jars be_ore using them by

" washing them with = detergent. Rinse with tap water several
times; then once with distilled water, if you have sonme avail-
able. If not, boil the jars in tap water for 10 to 15 minutes
before using. .

.Where and What to Collect

Ponds and Lakes - be sure to gather some of the plant debris
from the bottom mud; also, a little of the
wud, )

Streans - along the edges of quict pools. Collect the same
naterial as above.

Roadside ditches - collect gome of the scum on £h€ surface
as well as a little of the cdge and bottom
debris.

Temporary pools of standing water ~ same as for roadside
ditches.

Of course, be certain to get a suitable amount of the pond
water itself as a culture mcdium. About a quart is enough.

When to Collect

Anytime of the year. The richest collections will be found
early in the fall (late September and October) and again in
the Spring from late March on. ]




B. Culturing

1. How to Culturc

3. Aquarium Cultures ~ if y~u wish t2 study a larger sample
of fresh water, nicrcscopic aniinals collect enough pond
water and debris tc £ill a small glass aquarium of about
1-2 gallon size. Allow the sample to stand in the aquarimm
for 1 to 2 wecks before cxamining it. Aquarium cultures
do very well if ¢ few aquatic plants such as Cabomba,
Elodez or Myriophyllum are added at first.

Culturc dishes or jars ~ allow the culture to stand in
the cpen for approximately 10 days to 2 weeks before
exanining it. Add a small amount of bciled lettuce or
beans tc the culture at the start of thé culturing pericd.

ROTE: Bacteriza in the pond culture will feed on the
decaying vegetable matter., In turn, the protozoans
in the vond water will fced on the bacteria, thus
rapidly increasing thc protozoan population,

Special Protozaan Populaticn

a. Amoebz - ccllect them from ponds or temporary pools of~

water {such as roadside ditches) which do not contain too
much decaying orgonic matter, Clear water pools are best,
Scrapings from the base of the stalk of cattails or the
underside of flcating water laaves, such as water lily,
are good sources.

Place the plant material and pond water in culture dishes
or jars and add 2-4 uncooked rice grains. Wait about 10
days before exanining the culture.

Paramecium -~ cnllect scum from the surface of quic:t bodies
of fregh or stagnant water. Place the scum, with water
from the same locale, into a culture dish or other suitable
glass container. Let the culture set for 10 days to 2
weeks. You may use the vegetable material infusion
sugzested previously or add 2 small pieces of bark from a
rough-barked tree, such as elm or silver maple. Sclect

the pleces from the shaded dark side of the tree having

a2 coating of grecen scum on 1t. (This is an unicellular,
colonial form of green alpgae called Protococcus).

3. Commercisl

If you do not have success in culturing, you may order pure
cultures of Amoeba or Pzrameccium from a bilological supply
house. Catalogues can usually be obtained from the local
high school biology-teacher or by writing directly to ome of
the supply houses. A good supplier located in this area is:

Carolina Biclogical Supply Company
Burlington, North Cerclina
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C. Gencral Culturing Techniques

Keep the culturcs at a constant tuomperature, between 60%and 75°F.
Room temperature iz best., Mediun light is ideal for the cultures.

Darkness is nct detrimental. Kcep the cultures away frem strong
light sources.

Do not expect tc maintain ycur culture for any extended period of
time. You will do well if they flourish for 3 to 4 weeks.

D. Studying Your Culturcs

1.

Using the Microscepe

Mcst clenentary scheols have access to simple compound
rricroscopes. Use of these instruments is essentizl to naxinum
learning opportunitics from the studics. While a few ~f the
protozoca are visibla to the naked eye, children of this age
are geaerally not skilled encugh cbservers to detect the
presence cf these tiny creatures. Certainly, they could ob-
serva very little about then in this manner. )

In preparing the children for the concept of magnification,
this writer sugaests that tle teacher allow the children to
use sinple tripod magnifiers, other types of magnifying instru-
ments cr a ‘Sherlock Eolmes spy glass” (macnifying lens) prior
to introducing thim to the micruscepc. Have the children
examine small objccts such as newsprint, cloth, rccks, sand,
bread or othcr appropriate materials:

Preparing the Microscope Slide

Clean the blank micrcscopz slides thorcughly and rinse and
dry. Do the same for the ccver slip.

HOTE: Plastic cover slips arc excellent for this
purposc as they 4o not break.

Add 2 sinpgle drop of the culture (frem the scum on top) to
the centzr of the blank side using a simple medicine dropper.
Do not pluce a large 4r-p on the slide as it will spread out
from under the cover slip.

Place the ccver slip over the dron.on the slide and examine
under the low power cbjective of the micrcscope.

At first, z2llow the children t: chserve the ranid moving
organisme. To slow down such rapid mevers as Paramecium, you
may use the folluwing technique:

AZd 1 drop 5 a 10% metnyl cellulcse scluticn to the
Aror of culturc medium befcrz placinz the cover slip
on the microscopc slide. The methyl cellulose is very
viscid, thus interferring with the free movement of the
microscopic animals in the drop cf culture medium,




The 10Z s-lution is made by dissolving 10 rrams of
ceomercial methyl c¢2llul~se in 90 niliiiit rs (ml)
of water, Hethyl cellulese can be purchesed com~
mercially frem 1 scientific supply house or can be
mere. ¢easily obtained by asking ti2 bicl- oy or
choistry teacher at your 1local junior or senior
high school.

What to Observe

Unless you are using a pure culture purchased from a
biological supply housc, ycur pond water culturc is quite
likely to contain a highly varied collection cf microscopic
animals and plants.

In dirceting the studcnt's observations, it would probably
be best tc call their attentiom tc the larger moving forms
-f animal 1life at first. Host visible are likely to be
such forms as Amceba, Paramecium, Verticella, Colpidium and
Euplotes. Other forms arc alse likely tu be present in a
vizorous culture.

‘While you may wish t:- identify scme of thc common forms, it
probably would be best not to o much beyond referring to
most of them as simply protezoans. (Protozoans are one
celled aimals. A few specics form colenies).

.Along with the specizs listed above, your culture will -
undoubtedly contain meny cother fornms of tiny animals,
Frequently observed are such fcrms as rotifers, gastretrichs
and several commcn crustaceans such as Cyclops and Daphnia.
These forms are multicellular (or more than 1 cell) but still
nearly invisible to all but the most skilled observers. :

Many microscopic plants are alsc likely to be present in
your cultures. Host of them will be cither forms cf blue~
orieon or preen algae, with the notable exception of diatoms,
which are golden~brown algae.

Most of the plants are not mobilc and it will not be
necessary to dwell on obscrvaticn ¢f them, except as student
intcrest dictates. .

A detniled listing »f various forms of animal and plant life
that night be observed in your culture is beyond the score
of this cctivity. Instcad, you may well benefit from the
use of an identification key book. The following references
are gocd seneral kays to assist you in identifying some of
the more comuon fcrms that may be prasent in your culture:

a. Field Book of Ponds and Streams - by Ann Haven Morgan
b, HNew Field Book of Frcshwater Life - by Klots
c. Boginner's Guide to Freshwater Life ~ by Hausnan

All listings sbove may be ordered from: G.P. Putnanm’s Sons
New York 16, New York




4.

d. Livip~ Thinjs - How to Kniw Them - by Jaques .
e. How t- Ko w the Prothzoa - by Jahn
f. How t. Yi-w thc Freshwater aleae - by Prescott

All listings d through f may be crdered from:

W, C, Brown Comyany
135 South Lccust Street
outuque, Iowa 52003

‘g. The Gollen Nature Guides svries zontains a new
publication entitled Pend Life and can be crderca
fronm:

Golden Press
Hew York, New York

Helpful Hint:

The local junior or scnmior high school library
or biclogy Jepartnent often has many ~f these
books on hand as wcll as sther useful keys.

How to Observe

-

You will probably necd tc prepare the microscope slides for
the children. TIf pcssible, try to have more than one
micruscope station available, thus allowinz the children
to work in smallcr groups. This will allow each child more
time to observe the animals. A series ~f short observation
pericds over severzl days will likely prove nost successful
for the children.

-General Observations

" D2 you sce anything moving? What color is it? Hew fast {s

it moving? 1In what dircction? Does it seem to travel in
straight lines or does it change directions often? Does it
ever stopr and rest? What doos it secm to Le Aoing when it -
stcps? What makes you think so? How duas it move.

Do you sze other forms? Are they the same color? The same
size? The same shape? Do any of them chenge shav;s? Why
40 you think they do this?

Are any of the forms ycu sec not moving? What color are
they? Do you think they arc plants or animals? Why?

Do any of the forms that move hav arms, legs, head, tail,
eyes, ears, nosc, mouth? How dc yop think they get their
food? What do you think wmuld happen to them 1f their water
supply dried up? Why? Do you think thesc animals btreathe?
How? What makes you think s:. (ur act)?

NOTE: At this point, it wuld prcbably be wise to have
children compare what they have seen. Introduce




the term pretezian for the micrese-pic animals.

£ls~, try t~ «stakhlish the ernce~t of relative
sizc of thois. forms as c-mparcd te themsclves.
Ia Izine this, using 1 sorics of decrcasing
size objects or anirmals to develop a sense of
cemparative “smallness" will 21id the children
in grasping the idea ¢f just how small these
"lictle full-ws" arc.

3

F. Follow Up Activities

1. Have the children bring in small jars .{ water from sources
around their homis. Repeat the procedures above for
observation. :

Use expericnce charts or o~ther such stcry techniques to
summarize the children's cbservations,

Have the children draw what they saw. Follow this up with a
show and tell sessizn to 2llow the chilédren to deoscribe
their drawings.

Show the chillren prepared drawings of some common mieroscopic
animals and discuss with them some of the peculiarities of
their individual fcrms. Most junior and =enicr high school
gcicnce cepartments have excellent 2 x o slides, filmstrips,
charts, or other pictures of many of the more coumon forms.

Return the pond vater cultures to the places from which they
were originally collected. This shruld iwmpress upen the
children the realization that natural habitats are homes f.ot
other living things, just as their neighborhsod. is for them
and thus these enviromments shculd be shown the same.-respect
and considerztion thet the children weuld oxpect their homes
to receive.
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LEARNING EXPERIENCE: Pond food chain

CURRICULUM AREA Science
Social Studies

All things in nature must be cycled.




OBJECTIVES

Given a list of organisms from which to select, children should be able
to:

1. Construct at least two simple food chains, each of which includes
at least three organisms observed in the ponu.

2. To recognize the organisms present in the pond.

UNIT CONCEPTS

All organisms are dependeht upon one another.for survival.

Pig animals eat small animals, small animals eat smaller animals.
Creen plants are the only organisms that can manufacture food.

Greer. plants capture the energy from the sun. This energy is
transferred to all other organisms.

Organisms can be either producers, consumers or decomposers.

PROCEDURE

Materials Needed

Dip net, enamel pans, plastic containers, hand lens or stereoscopic
alcroscope, field guides, pencil and notebook.

F

ACTIVITY

What signs of animal life do you see on the surface? In the water along
the shore? In deeper water? In the air over the water? What are these
animals doing? Watch for indications of what they are eating.

On what are the fish feeding? Why do you think gso? Scoop up a panful
of water. Look at it with a magnifying glass or binocular dissecting
microscope. What signs of animal 1ife do you see? Where do these fit
into the food chain of the pond? About how many of these would it take
to support one fish? What would happen if we stocked the pond with more
fish? Do you think we should?

Scoop up a panful of mud from the bottom and examine it. Examine decaying
vegetation and undersides of the leaves of any water plants. Examine the
slgae (with a magnifying glass or with stereoscope). Where do these
organisms fit into the food chain? Are they part of the chain only if
they are eaten? Why do you say this? What do you suppose they eat?

Do any birds seem to be getting food from the water or because of the
water? What would happen if there were no birds?




Are any animals feeding directly on plants? What did you observe that
made you think this? ‘

Where do the plants get their food?
Do the animals contribute in any way to the plant life? Hewe?
What are the producers in the pond? What are some of the primary
consumers? Secondary consumers?

POELOW-UP ACTIVITY

Y .. -..In the Classroom:

Make a bulletin board food chain. If each of your classmates draws ,
seversal animals or—-plante—seen—ae—bhe—paﬁhefeu—emmeet—-then -with —
arrows to show what eats what. ) ) _—

Investigate food chains in your back yard, in the school yard, in a
wooded area near you, in a cormer lot, on a famm.

Set up a "hay infusion" for classroom study. Place a small hand ful of
i ————2=timothy-hay in.a large-agate.or-pyrex-sauce- pan-{do- not-use-metal).

- Brxing to a slow boil and cook for 1/2 hour. Cool. Pour into aquarium
or wide mouthed jars. When a scum begins to form on the top "{nnoculate"
the infusion with a small quantity of water from a pond or outdoor
-atuyarium. Be sure to include some debris: rotting leaves or twigs,
aud from bottom. Replace the water that evaporates with distilled
water. Keep aquarium cool and lighted, but avoid long periods of
exposure to direct sunlight., An occasional pinch of powdered milk

At «—-mgy-be- added 1f meeded to provide food for bacteria.

An alternate study would be a jar of duckweed (obtained at pet stores)
m - = - ee—yyt th—snails. “Keep this covered and in direct sunlight.

These provide a constantly changing population of microscopic organisms
e - +~far gtudy.” Topics for investigation could include:

Why does the population of paramecia, etc. increase, and then
drop? N

What will happen if we introduce many more smails? Remove the
snails? Add goldfish?

—What happens when oil is spread on- the surface of a pond to kill
mosquitoes? Experiment with a drop of oil on one of the hay infusions.
What organisms besides the mosquito larvae would eventually be affected?
Why?




What happens when an insecticide is used? Which has more widespread

effects: the insecticide ‘or the 0il? What are the advantages and
disadvantages of both?

. Hav~ children collect pictures that show misuse of land and streams
and discuss what might be done to prevent this waste.
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CONCEPTUAL THEHE . Pollution is = social problem and the efforts

of soclety arc nceded to control it.



OBJECTIVES

Upon completing their study of the watershed activity the students should:

1. Understand what a watershed is and what it includes.
2. Recognize the importance of a watershed and its interrelationship in
the web of life.
3. Recognize and become aware that good watershed practice:
a. reduces soil erosion.
b. reduces flood water and sediment damage.
c. helps wildlife and improves woodland.
d. eliminates stream pollution.
e. promotes better communities. -
f. provides improved recreational areas.
4. Recognize the importance of improving the quality of our water. )
5. Recognize the sources of pollution in our water systems.
6. Acquire an understanding of the water cycle.
CONCEPTS
1. Water is our most precious resource.
2. Water is basic to all life.
3. Water contains a great deal of energy.
4, Water is used to carry out many jobs.
5. A watershed is the drainage area contributing to the supply of water in a
stream or lake.
6. A large watershed is made up of thousands of smaller ones.
7. The watershed supplics all living things with the water essential to
lifeo [
8. Water is made available to living things through the water cycle.
9. An over loaded population density will overdraw the underground water
supply and pollute this supply by introduction of sewage.
i 10. Pollutants change the character of the stream as a habitat for organisms.
: 11. Poor land management destroys the quality of our water resources.

=
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PROBLEM IDENTIFICATION o

It is raining outside and water is accumulating in puddles. Charles and
Michael are playing in the puddle and nrobably do not rcalise that some day when
they take a bath or drink some water it will be the very same water in which they
played. How does this happen? What is our source of water?

As a foung person, you probably had a favorite mud puddle in which you
liked to play. The part of the yard from which the water drained into the puddle
was its watershed.

Perhaps a small stream runs by your houseq It may have been dry most of
the year or it may have flowed continuously. Water from a few acres drained
into the little strecam. Thosc few acres were its watershed. This small stream
and others like it run into a larger one.

Small watersheds make up larger onmes. The Mississippi River, for example,
drains a watershed of about 1,243,005 squire miles. How many square miles drain
into y.ur watershed?

Water covers thrae fourths of the earths surface, and evaporates from all
exposed surfaces, from plants and from many other living things. This water that
evaporates is changed to water vapor which eventually falls as -ain to become
part of our watershed... Thesc events asre cyclic, hence the water cycle,

I am the daughter of earth and water, <
‘and the nursling of the sky;
1 pass through the pores of the B
ocean and shores,
I change, but I cannot die.
In essence, the poem describes the water cycle, aand true, the water does

not die. However, man has literally exploited this natural resource to such an

extent that we are faced with the possibility of running out of usable water.




PROBLE!! DEVELOPMENT

Establish a Junior Watershed Association in your classroom. Organize 2
committee consisting of teachers, parents and students.

PREPARAT ION
1. select a name for your organizatiion.
- 2. select a gecographical area to be served.
3. establish objectives for your organization.
4. identify presocnt and future problems in your local watershed area.
5. publicize your project.
6. enlist help from community organizations.

Y PROBLEM IMPLEMENTATION

Allow the students to carry out library research to establish background
knowledge for the study. They should seek answers to such questions as:

. How is water used?

What is a watershed?

Khat is the nature of water?

What is a water cycle?

How does water support life?

What is water pollution? - ;
How did the water become polluted?

What substances cause water pollution?

9, How did man contribute to the deterioration of our water rescurces?
10. How important is the watershed to us?

11. What must we do to solve the provlems of water pollution?

12. What is energy?

Q0 1 O U1 B W o

Allow the students to speculate on the answers to these questions and
through their research, find answers to them. From their study they will
undoubtedly raise many other questions of which their answers should be
based on the research done, data collected and discussions held in class
and with parents and community representatives.

USE YOUR LOCAL COMMUMITY AS A RESOURCE AREA TO DEVELOP THE LOCAL PROBLEM

i
)

: 1. Enlist the help of the loczl watershed association in your community.
: 7 2. Enlist the help of other community agencies or resource people.
: 3. Provide each student with a map of the local area to be stud ed.
4, Allow the students to draw a diagrammatic map of the local area

showing the watorshed arca, (Note: You may want to enlist the help
of a cartographer to help the students develop mapping techniques).

5. Allow the students to determine the number of square miles included
in the watershed area. )




€. Allow the studerts to detcrmine the type of community. Where are
farming arcas; industrial centers, and residential sections located.

7. Have thc students determinc what the zoning laws are in the local
community. (Once again, a person from the local community can be
used as a resource person). Have the students find the answers to:

2. House code for building - what winimum amount of land must be
used vn which to build a house.

b. Type of watoer and sewage system used in the community, Are they
adequate? ’

¢. Number of pcople in the community.

FISLD ACTIVITIES

1. Visit strcams and ponds to carry out a stream survey to determine:

2., What lives 1in a pond or strean?

b, If there is any physical, chemical and biological cvidence for
pollution.
(Note: Refer to accompanying activity for aquatic study).

2. Visit other resources in the community associated with the watershed
arez. Example, sewage treatment plant.

FORMULATING A CONCLUSION

From their resecarch and data collzcting have the students determine:

1. 1If the population density is too high for the rigion to be supported
by the -~tershod..

2. If the local watershed 1s polluted? If so, what are the causas?

a. How did the community contribute?
b. How did industry contribute?
c. Eow did man, as an individual, contribute?

3. What are some possible means of correcting the problem.

The students as a class should submit a fornal report of thelr study:
perhaps to the teacher, the principal, local community ctc. The
students can present a program for the parents of the school (P.T.A.
meeting) or any interested people in the community to discuss what the
students have learncd in this study. -

EXTENDING THE PROBLEM ~ TO REINFORCE THE SMNCEPT

1. Conduct a survey in your class to determine how much water 1s consumed
by one individual per day; per month; per year.

Trom this determine the water consumption by all the students in the
school, by the community.

2. Have the students make a list showing what dcmands are placed -n
the water supply in your community. What individual demand utilizes




the greatest amount of water?

HOTE: The average city dweliing family of four uses about six
hundred gallons of water each day. Industry requires some
five gallons of watcr to producc a gallon of gasoline, ten
gallons to produce cach can of vegetables and twenty-five
thousand gallons to process one ton of steel.

Have the students study the water cycle.
Show a film or film strip on water pollution.

Develop the concept of the "web of life. Use the stream or pond
survey to illustrate a food chain. (Be sure and iclude man's
relationship with the food chain).

Go outside your school building during or after a rain and watch
what happens to the water. Does it soak into the ground or does
most of it run off? Does the watar which runs off carry gway soil?
If so, what can you do to keep this soil from washing away?

Take 2 trip to see plzaces where running water h~s cut away soil.
How deep are som: of the gullies which you find? Keep a record of
the area visited, visit the seme places after Several heavy rains.
Record the changes obscrved. Why did these changes occur?

Collect samples of water to take back into the classroom for study.

Make a survey among the students in your school to determine the kind
of detergents usad in the homes. Fronm this list have the students
determine the effoct of these detergents on the water resources of
the local arca. ¢

Have the students set up aquariums. Divide the class into teams
(depending on the size of the class the number of teams will vary;
therefore the number of different aquariums will also vary.) Set
up 2 balanced aquarium, aquarium with plants only, and an aquarium
with animals only. Have somc of the group do nothing to their
aquariums. EKave other groups introduce various materials (pollutants)
into their aquariums., Have the students observe the aquariums daily
and record differences. What differences occurred? Why?

NOTE: A balanced aquarium is one in which the animal and plant life
are in proper biological association with one another with
respect to the water capacity of the tank used.

TUSTRUCTIONAL MATERIALS

Films: 'Water in the Air"; black & white; 11 minute; Cenco
"Water and What It does"; 11 minute; EBF
"Wise Use of Water Resources”; 14 minute; UWF

*

Pamphlets: 'The Natural Water Cycle''; USFS
wated Giedm, USFS




*Raindrops and Muddy Tivers
'!**Living Specimens in the School Laboratory

Your local RI!C has a2vailable fiims ~nd other Audio=-Visual
materisls that can be used for this -tudy. Refer to the
Geueral Catalogue for individuzl items.

Cenco - Cenco Educational Film®
1700 Irving Park Po=d
Chicago, Illirois 60613

Encyclopedia Britannica Films, Inc.
1150 Wilmett: Ave.
Vilmette, Illincis §70°1

United World Films, Inc.
221 Park Avenue South
¥ew York, Mew York 10003

United States Department of Agric lture,
Forest Scrvice South Building, 12+h Si.
and Indcpendence 4ve., S.W., Vashington,
Lr.Cc, 21259 .

*National Wildiife Federation, Inc.
**Gencral RPiological Supply Hcvee
8200 South Hayne Ave.
Chicago, Illinois 40420

Pirectory for Water Shed Association

Brandywine Valley Associationm -
F & M Building

West Chester, Penna. 19380

Phone: 215-656-0425

Creen Valleys Association
Birchrunville

Pznna. 19421

Phone: 215-827-7843

Heshamenz Valley Water Shed Association
3 West Oakland Ave.

Doylestown, Pennz. 18901

Phone: 215-348-<2530

Water Resources Association of the Delaware River Basin
21 South 12th Street

Philadelphia, Penna. 19107

Phone: 215-103-8572
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OBJECTIVES
After participation in this Field Trép studests should be able to:
1., Define water poliution.
2. Describe pond water in terms of thinzs floating or dissolved in 1it.

3. Hame three importart modifications of orzanisms which enable then to
live 1in vater.

4, Use thermometers to measure tenperature and ¢stinate temperaturc
vitihin 109F using no instruments.

UNIT COMCEPTS

= l. water is basic to all life.

2, Organisns that iive in an aquatic hsbitat have developed body -
structurcs, adaptable for a water environment.

3. Polluted water changes thé cormunity structurz of the pond.

4, A cormunity consirts of organisms livinz harmoniously together.
PROCEDURE -

riaterials Needed -

Thermometer, ruler, collecting nets, jars, or plastic comtainers,
anamel pans, hand lens or sterdoscopic nicroscopzs and field guide.

FIELD ACTIVITY

1. Compar: the environment in the ponid with that around it. What are
somc of the things vhich an orcanisn would have to be able to do to
survive in the pond?

2, What changes vould h-vae to be rade 1if you were to live in the po.:1?
3. What things do all organisns living in the pond have in common?

4. What color is the vater? Is it clear, is there anything floating
in 1t? (If so, deseribe it).
Do you think that it would be good to drink? Good or bad to taste?
Good for hcalth? <Can you think of anything it would be good for?
Do you think this water is pollutcd? What does 'pollutad’ mean?
Why do you think this? Where does thc water in the pond come from?
What other things arc in it besidcs water? dght therc be other
things in 1t which you can’t scc? Hov could you fird out?

5. Measurc the temperaturc of the air, then feel the water with your
hand and try to estimatc: Is the water temperaturc higher or lower
than that of th: air? How ruch? Thxn, take the water temperaturce

- with the theroomcter and sac if you were correct. Take temperaturcs
on all sides of the pond, in sun, and in shade, in the running water
of the inflowing strean and the outlet, both at the surface and at
a depth of 1) inches (or a convenient depth). Record thesc carefully

" Yy’ = = .
IERJ!: ] and try to cxplain any appsrent diffzrences




FCLLOU-UP ACTIVITY

Collect pond wator in largs-jars.  (sh: the school cafctoria for wide
mouth gnllon or two zailon oncs). To'c suveral samples from different
areas, but don’t sp. ifically .ccllist a lot of aninals -~ just tzke some
water, sonc of the “Slimc’ presunt, so~.c pl2ats, if they zre in abundance,
and sonc of the bottopr mud or dead luavos. Sorne jars could contzin wator
from a mud puddle, a rain berrcl, =any source of untrcatod water., To

some jare, leaves, or dry grass ray be a=dded. Tap water should never be
used 8s the cherdcal treatnnt kills orgenisnms in the wator.

These j=rs should be cxamined closecly by the class, using hand lenscs

and microscopes 2s well as any other available neans of observation.

Thzy should bz carcfully labeled as to the date and location of collaoction.
Lids should be placaed looscly on the tops so a3 to rctard evenoration
without shutting out oxygen, thon kept in 2 convenient place, which also
may vary. Dircct sunlight, for instancec, would oncourage plant zrowth

but decreasc the crowth of bact:ria and hence th2 micro orpanisms feoding
on then. i

It might take a fow observations of the jars to sce a snall fraction of
the living things within thos, but the first fow dz2ys are apt to be a
disappointment. Aft:r a week or two howaver, chanpes should be occurring
at a comparitively rapid rate as thc Protozoa dovelop and the larger
inscet larvac or vwhatever you have dic off. Protozo= ~2r: mot too easy

to identify and it is not renlly important to n=re them exactly. 4
doscriptive name serves commnication within the group =nd cormon ones may
be recognized in any one of nunerous books on the subjecct. You will
probably find however, that no book cncompassag the variety of life you
will be able to find in your cultures, - -

The class should keen a notcbook recording the changes observed and
dates of the obscrvations of each jar. Physical observations such as
tenperature and pH should also be recordad as well as the nore obvious
changzs in-odor, clarity of water, color, ctec.

As the succession of organisms change and a more stablc condition cnsucs
observatisns may lapse to onc a month, but nev and intercsting changes
have been scen in such cultures maintained without carce for ycars. The
challenge, of course, arising in the discussion of thz rcasons for cach
obsarved change in the jar.
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LEARNING EXPERIEMCE.
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CONCIPTUAL TrEME

Strecam Study

Science

Sth .

6th

Life is oresent in the strram.




OBJECTIVES
Students should bas able
To describe several different foatures of the streanm.
To demonstrate the usc of tha@t scnaes.
To determine what forms of 1life arc prescent iﬁ the stream.

To acquire an understanding of the physical and chemical nature
of water,

UNIT CONCEPTS

1. Th> stream containsg variowrs habitats,
2. Hany forms of Jife live in a streanm.

3. 411 the organisms in th2 stroam need, oxygen, food, water, and a
place to live.

PROCEDURE

Materials nceded:

Thermometer . nets, trays, Ph kit, peneil and paper.

FIELD ACTIVITY

Look toward the: ¢rzck from a distance. Hou can you infer that thare
is a strcam at that location? (Difforent vepetation, tovography of the
land). Do you think the stream has alvays foldowed the same course as
now? What evidence-do you see that the stream has cianged course? (Flat
deposited land, steep undercut banks). What evidence is therc that the
stream i3 changing its course risht now?

What signs of lifc do you g:e along and in the stream?

What things to you see floating on the surface of the stream? What
things do you see floating beneath tho surface of the strzam? Do all
floating objects move at the same rate of spped? What things do you sue
that cause differences in the currcst?

Try to predict the path the current follows. Go upstream and over-
turn several rocks to muddy the water. Watch the flow of muddy water.
Does the flow -of muddy water follow your pradicted path? If not, why

“didn’t it follow your predictad path?

Look for places where the curront seems to be absent, or to move
upstream. (NOTE: Thes. arc called eddics.) They arv wues nfteu fuuis
on the downstream side of wacke aor vilhwea nratrunlons. Why? -




Does the water flow mor: swiftly ncar the shere or near midstream?
(How can you find out?) (NOTE: Where the strcam makcs an S curve, the
rate of flow will not be cqual on the conc-vc and convex sides.) Why?
Wherce i3 the watcr flowing mora swiftly? :ow -ioes the speed correspond
with the depthe on the curvas? :

Can you tcll the depth of the strecam? How? Is the depth of the
stream the samc at all placcs? Why not? Where docs the watcr appear to
be thc deepest? What words dcscribe the appuarancc of the water wherc
it appears to bc the deepest?

Comparc the "deep" arcas of the stream with the “shallow" arcas.
Tist ways they &, alike: Jifferent.

Is the water always the same depth? What arc some things that
change the depth of the stream? Find two things in or on the banks of
thc stream that would indicatz the level of the water changes?

How does thc water feel? Does it always feel this way? What
things would change the facl of the water?

Can you find a good sitec te bulld a bridee? Can you find a good
site for building a dam? Can'you find a poor site? Why did you make
your choices? What would hapmen to the arza if a dam were built?

" Turn over rocs and dig in the muddy bottom portions of the stream
to find "creatures . Rae sure to roplace the rocks once you have examined
thcm.  Remember, it's their home.

Fcel the rocks above the surface of the water. Feel the rocks
beneath the surfac. of the wates . Describe hou they feel., Do they feel
the same above the surfoce as th v do bencath the surface? Explain the
differcenccs.,

“Can you find a place in the stream where 1t has changed its course?

What are the sou. ces of a stream? Do you see or can you find any
places where water is entering the stream? Do you so: any places where
water has cntered the stroan at some other time? Why do you think it is
not cntering from therc now?

=

Docs the stream stz2y the same size 1its entire length? If we walked
upstream, what would you cxpect to happen to the width of the stream?
What would you expect to happen to the depth of the stream? What would
you expect to happen to the width and depth of the stream if we walked
downstra2am?

How does the contour of the land affect the course of the strcam? ‘
How does it affect the flow patterns of the stream? Can you predict |
where the stream would be narrow or widc by !coking at the contour of
the land? How has the stream affected the contour of the land? Has the
stream always been in the same place? (What makcs you think this?) Will
the strcam be in the same place next week? next month? next year? 100
years from now? What makes you think this? (Look for places where the




strcan is presently croding banks, buildir3 and removing sand bars.,
Comparc with obscrvations made regarding :.ator speed and depths on S
curves).

Is the appeararce of the stream in a meadow arca the same as in a
woodod ar:a? List thc differonces and similaritiecs.

In vhat parts of the strcan can you sce your reflection or the re-
flection of some object? Can you sec it all the time? (Why not?) 1In
what parts can you not sce a reflection? ¥hy?

Study the surface cf thc stream. What does the surface appearance
tzll you about the bottcm of tho stream? Try to make a profile sketch
of a stream section shouing thc factors contributing to its surface
features,

Take samples of water from a swiftly moving portion of the strean
and compare them with samples taken from a glow-moving portion of the
stream,

Record the tempcrature of the water, of the air above the water and
of the air a distance f.oom the water., pH - explain this concent in
terns of difforcent types of chenicals present in the soil. Different
chemical content produccs differceat color rcaction. This should be
sufficient for children of this ace. Have thmn check the pH of the
soil, the soil from the strcam bottom and the water of the stream.

Did any of thcsc areas have the samc or ncarly the same pH? If
any of the arcas were the sane or ncarlv the same, can you account for
this likeness? If they were diffceent, can you account for tha diffcronces?
(This may be difficult to tell, but don't let that stop the discussion).

FOLLOW-UP

1. Have the student complote a 1ist of the organisms found in the strcan.
2, Have the students identify thcxfood habits of the organisms,

3. Have the students draw a food chain, using the organisms found in
their study.

R,
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The Stroam as a carriler of sediment.

Scicnea

Pollution is a social problom and the
efforts of socicty are nceded to control

it.




OBJECTIVES

1. Determine thc amount of soil carricd by a strecam under various
conditions.

NIT CONCEPTS

1. The sediment washed from our water shed arca destroys the land of
the farmer, as wcll as the city dwellers.

2. The sedinent wasﬁed away 18 the best scil used for growing plants.
3. Sediment in the stream is soil eroded from the land.
4. Sediment in our stream detcriorates the quality of the water.

MATERTALS NEERED

1. Some kind of tall .vial or narrow bottle.
2. Rubber stoppers
3. larking pcneil

PROCEDURE (B:fore and After it Rains)

1. Collcct (1) sample cach of water from a strcam that gets its water
frorm a cultivated fizld, from woodland and from a pasturc. (Be sure
to mark each bottle).

2. Allow the bottle to settlc for a few days.
3. Observe them daily and record your results.

How much Scdiment scttled out? After a few days empty the water and
weigh the sediment in each container. If you use a quart of watcr,
the result can bc recorded as 1lbs/qu. of water. This can be figured
out in 1bs/1lbs. Smell the container to determine 1f any odors are
present. What is the size of the particles in the sediment. Fine,
sandy, big, large, very large? What colors do you see? 1s there any
organic matter pecsent in any of the jars? What differences do you
sce? What differcnces are therc in the samples collected before and
after it rained? Is therc any increasc in sedfment on the sample
collected after it rained? Why? What happens when heavy rains fall
in bare ficlds? What is soil? What is crosion? 1Is this a form of
water pollution? Docs the scdiment carried by thc stream hinder man
in any way? How can we rcduce sediment deposits? Can you design an
experiment to test your ideca?

FOLLOW-UP
1. Collect newspancr articles.

2. The Mississippi River dumps 400 million tons of earth into the Gulf
of Mexico annually. How many tons hava been dumped since Columbus
landed? How many tons is dumped in 2 month? a day? a minute? Evcry
minute the Missouri River cmpties ¢nough soil into the Mississippi
River for a 20 acre farm. FHow many "farms" arc lost in a hour? a day?

ERIC | o
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a weck? a vear?
Discuss ways crosion could h. »revented.

Pour water on onc spot of black-tcp that has a gentle slope. Watch
ftow it runs in small tributaries te o large stream.
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CONCEPTUAL THEME ¢ Pollution is a social problem and society is

charged with the responsibility to control it.




OBJECTIVES
At completion of activity students vill be able to:
1. describe ways water is used ir a cormunity.

. 2. describe actions you can take in your everyday life to help improve the
- vay water is managed.

3. tell where communities can get their water supply.
4., 1ist factors that determine water gquality.

UNIT CONCEPTS

1. Wwater is neccssary.for survival,
2, Communities can take many Steps to increase thg quality of their water.
3. Waters of varying qualitics may be treated for use in a community.

4, The nost desirable water is cool, clear, as nearly odorless and taste-
less as possible, and completely frec of discase causing organisns.

PPOCEDURE

What is the source of water for your community? (a company or personal wells)
What is the source of watar that the company distributes?

FIELD ACTIVITY

Visit the arca where the community's water comes from (resevoirs,
river, springs, strcams, wells). Look for factors that may affect the quality
of the water. Is therc always the same amount from this source?

Visit the water troatment plant. What 1s the water like when 1t gets
to the plant? (odor, temperature, turbidity, hardness , micro-organisms).
What kind of treatment does the water get to increase its quality? What
standards does the water have to meet as sct by U.5. Public Health Sorvice
(caleiun, magnesium, iron, manganese, chloride, sulfate, detergents, total

_dissolved sclids and pH). Yow is the watcr checked to see if it nects
these standards? How often 13 a chock made? Does it vary with the size
of the community being served? Does thz quality of the water vary fronm
day to day, scason to scason, year to year? What causes thesc changes?

FOLLOW=-UP_ACTIVITIES

Discuas how various factors make water Jesirable or undesirable for
individual use. Odor? Taste? Turbidity (clecar)? Pree of disease
organisms? Which 15 most important? Least important? Can water have a
bad odor or tastc and still be safe to drink? What are some of the effects
of hard water? (deposit in pipes, cooking utensils). Do standards of
water quality vary with varying uses? (industry, agr ulture, drinking,
svimning).
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Health
Social Studies =
GRADE LEVEL : 5th
6th
7th
CONCEPTUAL THEME : Water pollution is a social problem and society
is charged with the responsibility to control it. ,




OBJECTIVES

:§4 After completing activity students *-ill be able:

1. To explain the hydrologic cycle.
2. To demonstrate knowledge of the amouant of water used by modern man in
home and industry. *
. 3. To list various sources that contribute to water pollution (natural
and man-made).
- 4. To demonctrate knowledge of the effects of water pollution upon man.
3 ) 5. To explain the importeunce of water to settlers in the United States.
: 6. To list physical properties of water.
UHIT CONCEPTS
T 1. All water on earth is recycled ia the hydrologic cycle.
é 2. The average water consunption in the United States is approximately
: 1,800 gallons per person per day.
3. Water pollutants come from mavy sources.
: 4. Water pollution effects our everyday life through increased costs
: and lost recreational 2rzas.
5. Citisa and settlements were started close tc water supplies.
PROCEDURE

: Class discussion and activities prior to field experience.

1.

Discuss the hydrolo,ic cycle. Uow has man altered or interfered
with the cycle? What hag the construction of cities done to the
cycle?

Discuss the physical and chemical properties of water. (Odorless,
tasteless, colorless, expands when frozen, becomes lighter when
frozen (ice floats), ("universal solvent’).

Discues water as pa=rt of the human hodv (907 of body weight). Man
can live without water only gbout five days and dcpends on water
for weshing, business, industry and recreation. Man uses approxi-
mately 1,800 gallons per person or 355 billion gallens per day.
Have the students 1list sources of water nollutiom.

List water users.

Municipalities - use only 107 of the nation's water supply.
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Agriculture ~ anproximately 4C7 of the United States water supply
15 uscd for irrigsation.

Industry - larsest consumer us: for cooling, cleaning and power.
Contaminatior of our water suoply by industiy i3 our
major water pollution rreblem.

Discuss how water 1s re-used as it flows toward the sea. Does this
reuse increase the pollution? Discuss how a river purifies itself
as it flows toward the sea. What happened to the Cuyahoga River in
19627 (it burned)

List variouvs types of water pollutants: (Sewage, radioactivity, )
cancer producing chemicals (arsenic, beyrllium, chronium), heat, oil,
detergents, chemicals (pesticides, etc.), fertilizers.)

Discuss the econounic impact of water pollution. (Water treatment
facilities, fishing industry. racreation, damage to ships, bridges,
dams, and-other water equipment, and beoauty).

Where were the first large cities built? Where are the largest
cities today? FHow did tha early scttlers travel and move goods?

FIELD ACTIVITIES

1.

Visit a municipal scwage treatment slant. How does it operate?
What happens to the treated waste?

Visit a municipal water treatment plant., VWhere does the water come
from? How is it trcated? How much does the community use each day?
What makes thu water fit or unfit for usc?

Visit various bodies of water in your arca. Streams, rivers, ponds,
lakes. Ara they polluted? How can you tell? W%hat kind of pollution
is prescnt? Where 1s it coming from? What could be done to stop
the pollution? What kinds of nlants and animals live in the water?
Wer: there more or less tian you cxpected?

FOLLOW-UP_ACTIVITIES

1.

Set up a sinmple distillation proves to demonstrate how dissolved
pollutants can be removed from water. iiaterials necded are. Flask,
one-holed rubber stopper, large iar or beaker, small jar or beaker,
ice, glass tubing, hot plate or bunsen burner to heat solution, salt
(#aCl). Set up the equipment as shown on page 3,
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3.

Fill the flask about half full with a soclution of water and salt.
Taste thc solution. MNow boil the solution gently. What happens?

Taste the water that forms in the small jar. What happencd to the
salt? — -

Fill thrce jars or beakers with distilled water. Label them A, B,
and C. Put a tablespoon of detergent in jar A and a tablespoon of
fertilizer in jar B, leave jar C as it is. Stir A and B until all
the particles are dissolved. Now add an ounce of pond watcr, which
has some algae growing in it. Now set the jars away for two (2)
weeks. At the end of this time, compare the three jars. Which jar
shows the greatest growth of algce? Raad the l:bals on the detergent
and fertilizor boxes to see how much phosphate is in each product.
Which jar has highest amount of phosnhate? Try the 2xveriment using
different detergents and fertilizers. Kaeep track of the amount of
phosphate in cacu product. Develop a color code to compare samples.

You will need three largze jars. (aAsk in the school cafeteria for jars
that picklcs or mayonnaise come in). Fill one with water from the
faucet. Fill another with water from the faucet plus litter (papcr,
leaves, twigs) picked up from th:e school playground. Fill the third
jar with pond water or water from a stream, Set the jars aside for
several days. Comparc the jars., What happencd?

-3-t




4. Set up an experiment to show how watcr naturally filters itself as
it soaks through the ground. ¥sc muldy water and filter it through
gravel, sand, and cotton. ‘hich onc was more effcctive? Vhy?

Try a system with layoers of cotton, sand nd grovel.

5. Set up a terraium to obscrve the hydrologic cycle in nature,
6. Form a club to fight water pollution in your community.
. 7. See rclated activitics: The Drain Board of the World-"The Water

Shed™; %iater-Our iHost Precious Resourcz- Pond Food Chain: and
Microsconic Aquatic Animals.

<
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LEARMNING EYPERIENCE' Plant Identification

CURRICULUM ARZA : Science

GRADE LEVEL

gy

CONCEPTUAL TFEME : Plants are divided into two major

categories; flowering and non-flowering.




OBJECTIVES

After trip students should be able to-

1. List the si: groups of plazts feound on the trip.
2. Describe tvwo characteristics of cach gzroup.

3. Describe or drav tvo represantatives of each group.

4. Zvidence new knowlodge and intersst in non -flovering plants.

UNIT CONCEPTS

1. VYon-flowerima plants includz ferns, mosses, funpi, alzae and lichens.
2. ‘lon-flowering plants do not prcduce seads. )
3. ‘on-flowerirg plants grow in areas, and under many conditions.

C ; MATERI.ALE
Field guides for trees, forns and non-flowering vlants.

$

FIELD ACTIVITY \

Can you find examples of the different kinds of olant »roups: Flowering
plants, ferns, mossas, fungi. lichens, aleae?

Can you find olants that you cauwnot place in one of these groups?

Can you find clues and roferences thiat will give you some idea what the
unknown plants ara? - -

Yhich group is west uumerous in tahe woods?

Which group is most numerous in the field?

Can you explain why some might b2 more numerous in one place them.in another?
Fow many different flowering nlarts can you find?

How 40 you know they are all flowering plaats? i

FERNS

How can you tell one fern f£from anotiiar? Comnare the fronds., \re thoy
411 the same shade of green? Car you find fronis that seem to be made up
up of smaller fronds? Too: nt the Lacks of the fronds. Feel them. 7o
you notice anything that 1is not on th: upoer surface? Uo all fronds

have these dots? [Co all ferns have then? Are they always in the same
place on the fronds? <{an vou find a fera r:at has a lecaflet that looks
like a little steckine? What misht %o a good nane for 1it?

Can you suggest names for any other ferns based on your observations? Do
feras have secds? Why not? ‘ow 1o thev reproduce?

MOSSES

How can you tell one moss from anot:er? Fow can you recognize moss?

I8 there more than one kind of moss? Vov many kinds of moss can you £ind?
Describe the diffcrences. -
Can you suggest some names for some of the kinds of moss you £find? Are
the same kinds of moss growing in th: fi:ld as in the woods? Houv does
moss feel? (Compare with fael of lichens, alsae).

How does thic ground foel wherc moss is growing? (Compare with fecl of
lichens, algae).

How tall does moss grow? *casure the height of the tallest moss you can
find, Find tic shortest,

How does moss iiffcr from ferns? From flowering nlants?

What are the little stalks you may find growing from moss? What do they do?

1




ALGAE

Is that algac or moss on the trunks of the trees? How do you know? 1Is it
true that it grows only on the nert® side of trees” (ailch directior is
tlorth?)

Why do you suppose people 3ay you can <211 vhick way 1s north by the 'moss
on the trees” 1f it isn’t true?

- Vhy might more ~lose Lo found on tiz unrth side of trces tham on the other
- sides?

How does algae differ from moss?

How does algan fecl? Try to describa the feel. Compare with lichens;
mosses,

- LICHENS

How do you raecognize a lichen?

Yow d0 lichons feel? Compare them with mosses, algac. Try to describe the
feel,

What color or colors wnuld yo. usa to descrile lichens?
i..w many different lichens can you find?
7an you suggest nan.: for some of tnem? Espccially one with a red tep,

onc that looks like this?qr—:> <;?>

R g R g
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Where do you usually find .Jichione? Whar are they doing to it?

How does the ground f.cl where tha lichens axo growing? Compare with the
feel of the ground vhere you find mosses. ferns., -

Which plants do you think weuld be first affected by a lacl. of water? Algae,
mosses or lichens? Why?

‘What two kinds of plants live tog:thar to male & lichen? What “ind of
relations™in 13 this?

FUNGI
How mahy kinds of fumgi can vou £ind? Tecl tham, How would you describe
how they feel? Can you find fungl that have stripes? That are pink?

: Oranga? Irown? "a2ddish? Green? What -oes the green color of a plant

A 4 AR 0 08 e T S 1

usually mcan? 7o fuapl contain ctlorophyll? Uhat might bLe the green
coloring on somec of the fungi? UWhy might alrae be growing on funri? Where
arc che fungl growing? Uthat reasons :an you thin% of for it growing where
it does?

Feel the -.d under the fungl. Try to d:scribe hou 1t fecels, how it looks,
how it sounds wheu you tap on it. Wny docs it have these characteristics?
Both fungi and algac were found growirg on trces. Are both depundent
plants? If not, why is thc algae growing in the tre~r? Could aldae

grov on rocl.s?

o0 M
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OBJECTIVES

Students should be able to:

-

1. Approximate age of saplings by use of terminal bud scars.

2. Find three lecaves which arc translucent and five plants whose leaves
(or needles) reflect light.

3. Students should bc able to describe at least three effects of light on
living things.

THE TRIP
What effect does light have on living things?

Examine the amount of undergrowth on the forest flc>r. Where i3 there the
most growth?

Is the ground cover made up of the same kinds of plants in both places?
How would you contrast the growth on the floor. Which is more spindly?
Thicker? Hore tlat-like? What other cormparisons could you make?

What might be an explanation for the differences you have noticcd?

Compare the amount of light in cach area.

Could this account for the diffcrences? How?

Do you think light has any other effect than determining the kind and
anount of ground cover?

What other effects might it have?

What measurements could vou make to find some of the effects?

Do you think plants would grow faster in the forest or in the field? Why?
(Allow time for speculation. Some observant individual may notc that the
forest undergrowth is more spindly than that in the field).

Try to find two saplings of the .same type and age. Comparc their sizes.
(Note: It will ptobably be necessary to expaain how to find the age of a
sapling. Point out that where the bark is too thick to count terminal bud
scars, an approximation may be made as follows: If the trce grew threc
feet in the last six years, it probably grew about the samc amount in the
preceding six years. Example: If a trec grew three fcet in the last four
years, and the tree is six feet tall, it is probably about eight years old).

Try to find two saplings of the same type, which are the same size. Compare
their apes. Repeat these two investigations for several specics of saplings.
D!’ you find what you expected to £ind? Can you venture an explanation for
what you did find?

‘}w\muru L R P R R S R N R P AR ERAR Y

Does one area have sroens that appear more intense? Which area? (Note:
It may be necessary to definc intensity as the amount or saturation of
color).

If you can find some green lcaves that have fallen on the forest floor,
take them to the ficld and look at them therc. Is there any change in
intensity? Now, take somc leaves-from the field into the forest. What
observations do you make?



Do:s one area have greoens of a predominantly different hue than the other
areca? (Note: Hue can be cxplainced to thoe children in terms of a grcen
with blue in 1t, a yellowish green, ote. Does looking at such lesves in a
Qiffercngggigpt seem to change th.. hue?)

In which area do thc srecns s.em to have more blue in thom? Yellow? Does
one area have grcens 8f a lighter or darker velue than the other areaa?

Docs your observation hold true when you look at those =reens in a different
light? (Nota: Value may bo defined as being "linht™ or "dark')

Do leaves transmit or reflect light?

Can you find a trec whose leaves ere translucent?

Can you find a tree whose lcaves reflect light?

Can you find plants whose lcaves are translucent but 1lso reflect light?
Do all leaves reflect 1izht to the same extent?

Is there any characteristic appearance or texture to the leaves which
reflcct light?

Does the ability of the vegctation to reflect or transmit lisht have any
effect on the light intensity in an area?

Is thore any relationship between translucency and nue?

Is there any relationship betwesn transluccacy and intensity?

gl
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OBJECTIVES

At the completion of this field trip, the student should be able to:

1. Trace the seauence of events that occur in the cycle of plant
reproduction starting with the seedling (or flower) and oxtending
to seed dispersal.

2. MNav: ~nd 4.scrib  a:voral ncthods of sced dispersal.

3. Given different kinds of seceds common to the field trip area: match
the seeds with the trees or other plants that producz2 them.

UNIT CONCFPTS

1. Seeds grov into new plants, similiar to the plant the seed came from.
2. Seccds are adapted for disporsal by wind and animals.
3. Each type of plant produccs its ovm typc of seed.

FIELD ACTIVITY

From that directicrn is thc vind coming? How do you know?

Do you sce anything buing moved by the wind?

Do you sce anything being moved from one place to another by the wind?
Are the things being moved by the wind natural objects or man-made
materials? Are the natural materials animals or are they plant parts?
How can you tell?

: Wall: through the field.

: Examine 7your clothing. Is anything sticking to your clothing?

- What is it?
Look carefully with a hand lens at the sceds sticking to your clotheas,
What sced structure causes the sticking? Can you identify any of thom?

- How are thesez secds dispersed? Is man the only animal disperszr of
: these sceds? What other animals might do this? .

Look carefully at the air. Do you sze cvidence of wind-dispersed seeds?
Look for plants in the ficld that are yiclding seceds to the air.

Can you identify thesc plants? Fow do the podis of the plants loox and
feel?

What sced structures do thesa have that enables them to be wind-dispcrsed?

Procced to the woods.

Examine the branchos of trecs. Describe what you see on the branches.
Look for fruits, pods, nuts.

Examine the ground bencath the trces. What do you sce, other than leaves,
that might have fallen from the trces?

Must sceds be covered with soil to germinatc and take root?

How do you think that sceds on the forest floor become covared with soil?
Carefully examin¢ an acorn, becch burr, hickory nut, fruit from a tulip
tree or any other scad or secd casings that you find. What form of

seced dispersal do you think has occurred?
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OBJECTIVES
After ficld trip students should be abls to:

1. Identify and diffcrentiate bo“ween the buds of leaves end of
flowcrs.,

2. Hame and describe two metnods of pollination of flowcrs.

3. Identify the major parts of a florer that function in reproduction.

CONCEPTS

Flower buds and leaf buds are different,
Flowers are adapted to attract insects which aid in pollinmation.
Pollination is necessary for seed development.
The parts necessary for seed troduction arc the pollen producing
stamens (male) and pistils (female).

5. Plants bloom at diffcrent times.

HATERIALS
iland lens, Identification lieys

FIELD ACTIVITY

Observation by sight and touch and smell,

Smell the air of the woods and field. Describe the odors.
Note, from a distance, the colors and abundance of leaves.
look at the branches of treces and the stems of other plants.
Locate the léavaes. 1locate the buds 1if any.

Locate flowers on trces and other plants.

Smell the leaves and flowers of the same tres (or other plant). Do th:y
have the saume odor? Which do you think has thc more pleasant odor:
Leaves or flowers? Do yoa think everyone would agree with you?

Look for nlants that have buds but no flowers. Look for plants that
have buds partially opencd; fully oncned.

Open a flower and a bud. Locate the ovules within the ovary. hat will
these look like in the fall? :

Look for a leaf bud and a flower bud on a tree. Try to find the tiny
leaves in a lcaf bud. Describe them. Tiescribe the differcences betweea
the two.

In tte fi21d, look for insects close to or ir flowers. What insects do
you se=? Are they flying or crawling? Do they ge to flowers of the
same varicty? 0Or of differcnt varieties? Smell the flowers. Are the
odors pleasing to vou? Do you think it is thc odor or some other factor
that attracts thc insccts?

What part of thesc insects play in the story of secds and their dispersal?
Can you suggcest other possitilitics for pollination of flowcrs?

Can you predict the fall appcarance of tine nlants you have observed?
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OBJECTIVES

After completion of activity, students siould be able to:

1. Describe an object in nature using adjectives that demonstrate the
use of the senses.

2. 1Identify the growth on dead trees as fungus.

IMIT CONCEPTS

1. Pungus comes in many shapes and sizes and textures.

2. Fungus grows on dead trees.

FIELD ACTIVITY

Draw attention to growth on a fallen tree.

How does it look? 1Is it wet or d-y? What color is it? Hard or soft?
Does it look the same on all sides of the treecs? Does the top side of
the growth look the same as the bottom side?

Feel the growtin. Does the growth‘feel the way it looks? Does it
feel the way you thought it would feel?

Pull a small piece of the growth from the tree. Squeeze it. What
happens when you squecze it? What happens when you release it?

How does the growth smell? Try to describe it. Do you know of any-
thing that tas a similar smell?

Have you cever seen anything else that looks like the growth? Feels
like 1t?

On what part of the tree do you see the growth? Do you see any other
trees nearby with the same type of growth?
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OBJECTIVES

after completion of activity, studerts should be able to:

1. Exanmine objccts in nature as to numerical patterns and geometric shapes.

2. V¥ame several plants and their numerical patterns and geomctric shapes.

URIT CONCEPT

1. Some plants arc named from their patterns and shapes.

2. Plants exhibit varying numerical patterns and geometric shapes.

PROCEDURE

iany things in nature appear to have some numerical pattern. The numerical
pattern refers to number of leaves in a group; the number of petals on a
flower: the nupher of leaves on a flower as related to the number of petals
on the flower 1itself; the number of pine needles in a cluster, The pattern
may be 3's, 6's, 9's, ete. If students have studied monocots aad dicots,
review these number patterns,

MATERIALS MEEDED

Pencil
Paper -

FIELD ACTIVITY

: - Find examplces of numerical patterns in nature. How many different patterns
= are there? Draw sketches of geometric shapes and designs found 1in nature.

e Are any plants you know named for their nurerical patterns or gwometric
- shapes? Ezample: trillium ~ 3 petals, 3 leaves
cinquefoil -~ 5 petals, 5 leaves

[N
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OBJECTIVES

After a trip to a deciduous woods and to an evergreen woods, students
should be able to direct the teacher in constructing a chart showing how one
area differs from the other in ground cover, amount of sunlight, colors, odors,
sounds, plant life, and animal lifc. .

THE TRIP
Visit a deciduous wooded area, then, an evergrcen woods.

How does the ground feel here? 1Is it hard? Why is this type of ground -
cover here?

A Does this area have an odor? What does 1t smcll 1like?

*®

How many different colors can you see? How many different plants can
you find here? what signs of animal life do you s:2? What signs of
spring (fall, winter) are haere?

What do you notice about the trces in this area? Does this tree have
leaves and fruit? low meny diffcrent kinds of trees are growing in
this arca? How can you tell different kinds of trees? Can you tell how
old the trees in this area are? How?

What are some reasons for having an area 1ike this?

What will the trees in this arca look like in fzl1? winter? spring?

What 1s different about the two arcas? What 18 the same?

On the way back from the field trip have students look for examples
of deciduous (broad leaf) and coniferous (usually evergreen) trees.
Ask them to tell what is different about them. (In the winter, ever-
greens are easily distinguished from deciduous trees).
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OBJECTIVES
After comrletion of activity, students shoul” be slle to:

1. Find at least th*ne huds which oper with leaves in Aifferent
‘ packaging’ arrangements.

2, Count the number of leaves energing from one bud and make comparisons
with buds of same and diffcrent species.

3. Differentiate new grovth from old on evergrecens.

4. Locate at least one plant which has bloomad, one which in in bloom,
and one wvhich hes not yaot bloomed.

TWIT CONCEPTS

1. Buds are packaging to protcct plant shoots while they arc devcloping.

2. Buds open ia a variety of ways depending on shape, size and arrange~
ment of the shoots in the bud.

3. New leaves arc lighter in color than old leaves.

4. Buds open at different times on different nlants.

FIELD ACTIVITY

Do all buds open at the sane time? Fxamine a variety of trees before
coming to a conclusion. :
Can you find some trees and shrubs whose leaves scem to be completely
unfuried before other trees have begun to open?

Lo all trees of a given type leaf-out at the same time?

Do all the buds on one tree open at the same time?

Are leaves full-sized when they emerpge? . .
Are 211 lcaves on a given trec the same size when they cmerga?

Observe tho arrangement of the lcaves as they emerge. Do they "hang
down"? Are they "held up’? Are they “thrust out’? Try to use descrip-
tive phrases in telling about them, such as "tabbit ears’, ’a handful of
playing cards™, atc. "ry to shetch some of these arrangements.

How have tic leaves been packaged in the bud? ]

Find a trce vhose leaf ecmerses folded in half, (Tullp tree)

Are both sides of such leavcs exactly alike?

Find a trec vhose leaf emeres accordian pleated. (Recch) 1Is there any
relationship betwecn this and the veining pattern?

Find a tree whose leaf cmerges curlad., (Willow)

Record your findings.

Compare the size and number of leavcs cmersine from the opening tud with
an unopén. i bud of the same type tree, if you can find one.

Eow many leaves come out of one bud? Is the number the same for all buds
on a given tree? For all trees of a given typa?

Observe the bracts from whic the lcaves are emerging. “hat color are
they? How does thouir texture conpare with the texture of the leaves on
{ that tree? Comnare the bracts (bud scales) on different traes.
E What becomes of the bracts after the leaves unfurl?




-
Compare flower buds anl leaf buds. (Note: Broken branches from tulip
and oak may have to suffice for some commarisons. as these trees do not
flower until they are too tall for eas: of ohservation).
Which open first on dogwood? 9si.? Spicebush? Tulip tree? Red maple?
Sassafras? TItc.
Do the leaves and flovers come from tho same buds?

Obscrve flowers and other growth on the forecst floor. Do any plants
have lcaves, with flower buds yet unopened? Are any flowers blooming
that do not yet have leaves? Does the flower come from the same stem as
the leaves? Does the answer to the last question have any rclationship
to tue other two questions?

If evergreens are present, obscrve an evergreen. Can you find buds on
this tree? What are the leaves on an evergreen? Where are last year's
leaves? 1Is any part of cach branch a differcent shade of green? What
part?

Where wor™+ you expcct to find buds on a branch?

Fcel the _.ght green tips. How do they feecl? How do they feel in
comparison with the darker needles? What might cxplain the differonce?
How does an evergrecn grow? -

Are thcre any other kinds of ‘buds™ or these treces?

What do you sunpose they are? ¥hy?
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* OBJFCTIVES
After complction of activity, studcer*s should be able to:

1. Count thc annual rings on 2 cross—-section of a trec to dctermine the
age (within 3 five year accuracy).

2. Determinc in what dircctlon one object lies from another, when told
where North is.

3. Compare the circumferences of two or nore stumps to determine which is
larger and compare thc ages of two or morc stumps to determine which
is older.

4. Locatc the ‘starting point’ of the trec by findineg the smallest arnual
rings,

5. lieasurc the distance frem the sma2llest annual ring to the edge of the
stump in four directions.

G. Compare thc amounts of annual growth, determining periods in which the
tree grew more than others.

7. QTecognize signs of injury to a treé from deformities in the 2nnual
ring pattern.

3. Find an averagc from data collected in the field.

2. Tell ¢' least three things which may be learned about a tree's life
history from obeerving the stump.

UNIT COHCEPT

1. The yeariy growth of 2 tree is markcd by annuzl rings.

2. Lnnual rings vary in size from year to year leperding on growing
conditions for that ycar

3. Injuries roceived by the tree may be apparent in the anmual ring ncitern.

4. A tree usually does not grow evenly on all sides.

MLTERIALS MELDED

Tape measures
Pencil

Paper

Crayons

FIELD ACTIVITY

How can you find out how old a2 tree was?

Can you find at least two stumps that tell you how old the trec vas when
it was cut down?

Which 1is the bigger of the two stumps you found? How nmuch bigper?

(NOTE: It will be easier for the children to measure the circunferenca of
cach tree if they work in pairs).

How old was cach tree when it was cut?

Which was the older? Pov much clder? Was the bigper one the older? 1If
not, can you puass why not?

(NOTE: Allow tinme for discussion of this point. Suggestions may be made
which will lead into the followinn suggested investigations or into other

o=

investigations.) —

Does a tree grow the-same amount wach year? What evidence can you find to
support your answer? Do somec trecs grow slower than others?



9id cach of the trees whoce stumps you are looking at erow more rapidly
during its first ten years of life or during its last ten?

Assuming the twc ztumps you are ohservire were cut the same year, 1is there
a correlation between the amount of growth of each tree during the last 19
years of their 1lives? (IOTE: It will nrobal:ly be necessary to give the
example: "Suppose both trees were cut in 1°A5. Did both grow more during
1964 than during 1363? Di¢ voth erow leas during the last five years of
their lives than during the five vears just before that? Assuming they
were both cut at the same time, would the last five years of the life of
each be the same calendar ycars?") What about the first 10 years of their
lives? What do you think the ared was like when the tree started to arow?
What evidence can you find to support your answer? (NOTE: If a student
thinks his two stumps were not cut during the same year, explore what ob-
servations he has made that have led him to this conclusion. Then, for
this activity, he may find two stumps that appear to have been cut at the
same time and pursue this investigation if he wishes.)

Does a tree grow equally all tlie way around? What makes you think this?
D14 you reach this conclusion after examining only two stumps?

Check at least five before coming to a conclusion. )

What may explain the differcnces in grouth? (Allow time for investipation
and speculation.)

What observations led you to these ideas?

Does the stump have any close neighbors? On which side? Be sure to in-
cludc other stumps as neip'ivors.

Are there any siens of injury or damage? What kind of injury do you think
it was?

Do trecs grow less on the side facing a specific direction? What direction?
How many stumps should you check before you make inferences about this?

Can you safely make such inferences after studying the stumps in this part
of the forest only? Why?

Measure the distance from the smallest annual ring to the edgc of the

gtump in each direction. (See sketch) Be sure to record your measurements
and the directions.

——

¥ake a tracing of the annual rings of one of your stunps. Male the
tracings in the four directions measured above. Label the dircctions.

Then measure the distance from the stump to its necarest neighbors. Record
- these distances and the direction of each "neighbor" from the stump. Hov
big are the "neighbors"? About how long do you think they have been there?
Would they have had any influence on the growth of your tree during its
early ycars? Later vears? Why do you think this?




Optional Activiiics for Math

Is the smallust annual ring in the geomctric center of che stump?

(NOTE: 1In the classroom, the correspondence of the geometric center

and the growth conter may be compared with the location of the South Pole
and the geographic center of intorctica).

If the geometric center of the sturp is pot the samc as the smallest
annuel ring, how would you determiac tvhe diametor?

Will you get the same diemeter each time you mcesure the stump?

Make five measurcments and find the average.

Is the perimeter of the stuup the same as its circumference?

How would you explain any variations you found?

-
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OBJZCTIVES

After completing activity, studsuts saould be able to-

1. Ideatify thc traces of mauy of the animals that inhabit wooded areas.
2. Support all infcrences made in regard to animal traces with logical
reasoning based on his obsurvations.

UNIT CONCEPTS

1. Aninals preosence is asvident from sounds, partically consumed food,
homes, droppings, tracks.
2. Different animal traces arc evident during various seasons.

MATERIALS MEEDED

Paper and pencil
iagnifying glasscs

Rope or string ( 1 yard)
¥Yeys for identification

FILLS CTIVITY B

General observaticns and recordings upon arriving at the area.

What season is this? (Farly, late?)

What i3 the time of day?

How does the air feel? (Temperature)

What i3 the ceondition of the s!-y?

What is the condition of th2 wind?

Loc at the woods in the distancc. What is the color?

Do the trces move? Do the trees anpear t2 he conifers; deciduous a
mixture? Support your answer with reasons. .
List2n in silence?

"aat kinds of sounds do you hear?

Are the sounds natural or man-made?

How can you t«:1] the difference between a natural and - man-madc sound?
Is there repetition in the sounds you hear? _

Describe the most outstanding sounc you hear.

The ncxt portions of the trin will be best accomplished if the class group
can be divided into smaller groups of about 9-12 cach.

Animal Traccs

Listen, observe and rccord, —— T

What do you hear? Ddcscribe_vha€ you hear .

How can you identify bird séumdsd——

How many different kinds of hird sounds do you hzar?

Whare are the tird sounds coming from? Do thuy all come from the same
places?
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Trees

Look at the trecs as you walk., Selact a trec that appears scarred.
Describe thc scarring. 1Is it regular? Irregular?

Is the scar fresh? 1Is it oli? Fow do you know?

Is the tree living? How do you know?

Look for insects on the trec.

Took for bird traces in trees. Describe them.

Look for bird traces on the ground.

What do you think produced these traces?

What will you record about thesc traces to hclp you identify them 1if
you .don't know what they are?

At which season are you more likely to find egz shell traces of birds?
If you find 2 feather, look for others close to the same arca. Why?

Under a_rock

ring (The Forest Floor)

Place your ropc ring on. a leaf covered section of the forest floor. Pick
up the leaves in the ring and observe the contents for animal traces by
gently shakiug them over a white pizce of paoer.

What do you sece in tha leaves?

iook carefully at the ground under the leaves and at the material on the
white paper.

What do you see that doesn’t look like a leaf?

Is anything moving? ©oascrib. it - shapce, number of legs, lack of legs,
«wings, color. |

Feel the leaves and carth. How does it feel: Cool - warm, dry - moist,
hard - soft?

How many differcat kinds of living crganisms have you found?

What various stages of dovelopment in insccts can you see? (Egg, larva,
pupa, adult)

Leok for other traces of insects: (Cocoons, webs, holcs).

Lift a roct - pull it back aud look over the far edge.
Desctibe the earth under the rock. What i8 its color?
What is its texture?

Doscribe any living organisms you see under the rock,
Type, sizc; movement,-color or lack of color.

Replace the rock in the sime spot. VYhy?

Other animal traces

Listen for szudden scunds at ground level.

Look for signs of parti:lly =zaten plants, fungi, nutg, etc.

Look at lcaves on growir- plarte. Do you si2 zny indications that
inscects have been zating leaves?

What would happen to a plant if she insects ate all of the leaves?

VWhat would happen if the leaves were no longer availabis to the insects?
When does man try to control this? Is this good or b2d? Why?




Can you find a food cacte? Tas part of 1t bz2en caten? What animal
could have collected thc supply? Why?

Look for arnimzl trachs. Wierc are they going?
Where did tliey come from? Wio medc them?

Fook for animal homes. What are thay madc of?

Wherc 4id the materials come from? ™id vou find any homes the animals
1ivz in, but did not build? What objects do you sec in the shelters?

Did the animals bring them therc?

How are the homes different?

What homes do you see high abovz your head?

What animals can be found on or ncar the grouad?

What do you notice about the size, color, position of the animal shelters
that help to hide them?

Bones, fur and feathars

Look at and fzel these romains if you find them. (Do not disturb!)
Examine the surrounding arcza £or: additiomal traces.

What renmaining parts will aels you to idecntify this animal?

I3 this tne ranains of a bird, masmal, reptile. fish?

Fow do you knou this?
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OBJECTIVES

1.

4.

To have tue stuzents dovelop 2o wmd-rotanding about diversity of
life that exist fn = £1:.17 and Jcuist community,

To have the students collict iniormation znd data about the living
things they discover in the flold e forcst community.

To have the student recognize the natural laws that govern the
orcanization of a community,

To hiave the studonts rolate their {indings to human communiticzs.

UHIT CONCEPTS

- | SE—
All living things have four bisic needs which must be present for them
to oxist. food, water, cover (shelter), and spacc.

2. HMany anirnls live in both = ficld 2nd woods.

3. Therec may be many differcnt kinds of animal in both 2 ficld and woods.
4. The population of these anirals nay vary with the specics (kind).

5. 2nimals make thceir homes in runv placcs.

5. Animals arc-adapted for the arcas they live in.

MATERIALS

Fizld guides

Haterials for staking out plot
Patcr and pencil

land lens

PROCEDURE

Introduction

1,
2.

Mscugs objectives for the activizy.
Ask the studconts the followin~ gucstions and bave the students compile
a list 1ccordingly:

. 'Vhat 2nimzls do you expect to so. todey?
b. What kind of habitats are pruscat in this area whoere animals night
make thoir hones.

Field "tudy

1,
2.
3.

4.

-

De

Divide your clase inte groums of cix (4) students.

iiave one student act 182 recovrder for ezch group.

Two groups of six will wvork in thi woods while two groups will work
in the Jield. )

Choose the arca to pe worked randonmly.

Aftcr the arca was becen selectod, stake cut a quadrant of approximately

50 squarc fcet, Use as corner markings for thz quadrant stones, twlas,
or any similar matcrial availabic.
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a. Lcaves, logs, loa? litter, soil, rocks, ete. should be cxamined
shilce conducting the survay.

b. Sirans or traccs of animals should be recorded as the anifals
pruesent in tho arce.

¢, "ecoxd the weathoer conditions. air tempoerature and soil temporature.

Conpilc a list accordingly

Exanple: )
Animal “umber of . Location
corron lame cach kind found
Rarthworn 12 Undar stoues, leaves,

logs, atc.

After thc ctudents have comnl.tcd thel survey of the ficld and woods,
have the students assemble to coumparc their rosults,

a. Jomparc thc survey vith the infercences Jist.

b. What tinds of aninmals 4id you fin.?

¢. Vhat kind of arimals lLas thc greatost number?  Why?

<. 732 you find the smme kinds of animals living in both the field and
wooded =2rzas? “Jas therc a difforenco in the number? Why?

2. ‘ere th> habitats diffcront in both areas? What were these diffor—
wnces?

f. 7late you findings to the community in which you live.

g. ‘hat is a coimunity?

bevelop the cencept of a cormunity, using the town or city in which
the student livis. Have them determine:

a. Thc most important part of their community. )
b. The natural bSoundaries that restvict tha community.
¢. ‘he diifurent components of the commuaity,

d. The law: thet rogulate society in that cormunity.

Allow thc studonts to:

a. Tonstruct & map of the community as it nov exists.
b. Consiruct a =ap to show how to improve thc community cpvironment.

Have the students cxpress their feelings towards the community:

a. Is there evidence of pollution? 'fhat kind?

b. Are therc to ravy people livin~ in the cormunity?

¢. How important are the laws that refuiate your comrunity? Should
¢ hav " laws?

TOLLGIEU"P ACTIVITY
1.
20
39

n

d. Uhat r« ': as human beings do we play In our community?
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¢. CShould we be concerncd about other people and how they feal
about the community?
f. Should thec cchoeols %.eonc more community controlled?

4. Take your ciudentz on a listening walk throush thc community. Lave
jour students usc a tape recordur to rocord tic sounds of s city.
Take your students in a ficld, a forest. Allow the student to record
: the sound thcy hear. In the classroom listen to the tape recordings
: and comparc rosponscs to the diffcfont sounds.

I

A A
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OBJECTIVES

-

After completing the activity, stadents should be able to:

1. Describe the appearance 6f ins_cts obsarved, noting characteristics
vhich seem applica™lc to a number of specics, and noting character-
istics which, while often associatod with insects, are not shared by
all speciecs.

2, Pick out at least three sounds made by insects, differentiating them
either by identifying the insccts making them, or by describing them
with appropriate adjectives.

3. Describe ways insects are adapted to live in different habitats.

UNIT CONCEPT

1. 1Insects have 6 legs and three bedy divisions.

~2. Sounds made by insects arc produced in a variety of ways thus
creating a variety of sounds.

3. Imse.cs have adaptcd various body parts to best suit the habitat
in which they live. Thesc adaptions include: flight, locomotion,

o % mouth parts, size and coloration.

MATERIALS -

Thermometer
Stop watch
Clear containers for observation
Reference books on insucts

FIELD ACTIVITY

Where can you find insects? Would you expect to find many insects here?
Do you expect to find mote flying or non flying insects?

Arc there any insects in the leaf litter? Are there any insects in

the crevices of tree trunks? Did you find any cocoons? (If so describe
them. If not, can you guess why not?) What will come out of the cocoon
later? How much later? Did you find any soil dwelling insects? Did
you find the dwelling itself?

Listen for the sounds of insects? Can you follow onc of the sounds 2nd
find the inscct that is making the sound? What happens when you approach
the insect? Why do you think this happens? How might you get thc insect
to start making the sound again? Can you find out how the insect makes
the crund you heard?

Do you hear any insect sounds frun farther away?
Does thc sound secem to bc made by one insect or by a chorus of insects?
What makes you think so?

- Can you usc words to describe the sounds of inseccts? Whica ones are
repetitive? [Buzzing? Clicking? : :




Can you make up words that go with the sound? (Such as "Raty-did,
Katy-didn't"). . _

What do you hear when you hear irsects flying around you?

What part of a bee makes the buzz?

Do all insects sound alike when they fly?

Can you think of words to describe the sounds various inseccts nake flying?

You can tell the temperaturc by taz chirp of the snowy tree cricket
(Oecanthus niveous). Count the number of times a cricket chirps in
fifteen seconds. Add 40, This will give the Fahrenheit temperature. All
crickets chirp more rapidly when it is warmer. Can you determinc a
formula for finding the temperature based on the number of times per
ninute a field cricket chirps?

Look for insects. Where would you look? )Allow time for suggestionms, and
then for some investigations). Did you find insects where you expected to?
How do the insects you found move? Do they fly? Crawl?._ Hop? How are o
their legs arranged? Docse this scom to have any relationship with the

way they move? How many logs does the inscct_have? How many parts docs
the insect's body seem to have? To which part arc the legs attached?

The wings? (if you can find wings). How many eyes does the inscct

appear to have? What is the proportionate size of the cyes to the rest of
the head? The rest of the body? How does this compare with your eyes

and your hcad? Lock at thc insect's mouth. Does it have a mouth adaptcd
for chewing? For sucking? For soncthing else? What makes you think what
you do? Docs the insect have a tongue? Where is 1t? Try to describe it.
Does the inscct you found have antcnnae? Does your imsect have wings?

How many? Can you find any insccts, that don't stem to have wings? Dn

all grasshoppers have wings? Do all winged insects have the same number

of wings? ’

What color is a grasshopver? A cricket? Can you find an insect with
spots? Stripes? Can you find an insect that is one color all over? How
many different color combinations can you find on insects? Does the
color of the inscct seem to have any rclationship to the place wherc you
found 1t? Can you find an inscet vhich can be camouflaged by color?

Rope cff an arsa about onc foot squarc. Try counting the number of
insects in that area. “bout how many do you think there are in the whole
field?

What will become of these insects during the winter? How can you find out?
How do you think this species will survive till next spring? Can you find
egg cases-or-signs of inscct homes?

How might insccts be helpful to plants? To animals? Arc insects "good"
or "bad"? Arc all insccts eitier good or bad? Should we brinp some "bug
spray” on our mext trip? Why? if wc soray the insects, will it hurt any
other animals? What animals? Why do you think this? If we removed all
the plants from the area, what would happen to the insccts? If we removed
all the insects, what would happen tc the area?

.
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OBJECTIVES
After completing activity, stulents should be able to:

1. Locate at least five eviderces of insect activity on plaants,

2. Tescribe ways that insects use plants and what effect this has on
the n»lant. — -

3. Fxplain effects of insecticiaes on insects and other organisms.

UNIT CONCZPTS

1. Insccts use plants for food, shelter, and laying eggs.
2. The use of insecticides can upset the ecological balance. i
3. Insects change vlant3s by enlarging or destroying parts of the plant.

MATERILLS NEETED

Hagnifying iasags
Insect identification bool:s

FIELD ACTIVITY

Uhat evidences cin you find of incects using parts of plants for food?
For shelter? Tor laying eggs or bearing young?

What parts of the plants have been used? ———==-

Does the ingect cuange the rlant in any way? Dons it enlarge a part of
the leaf or 3stem? Does it destroy part of the »nlant? What part?

Has this chinge rffected thiz plant or this nart of it? Which do you
think more dsaiacing: ~ating a part of a leaf or boring a hole in a
fruit? Fro. vtoge poliit of view? 1Is this true in 2ll casns?

Has thie insact used the nlant as a foundation for making a cocoon, web,
etc.? In dning this, *as the insect changed the appearancc of the nlant?
How? !

:
Bl H
i
H

Investiqate any galls or other evidences of inscct alterations on plants.
(Example: foamy white bubbles. These are produced by an insect called a
spittle bug. It sucks the juices from a plant stem and mixes them with
air to make the bubbly mass in vhich the young are hidden?.

HCTE: Be sure to have children examine asmen and oaks carefully and

the stens of goldenrod. If there are cherry trces or witcn-hazel bushes
in the_arca, thcse are also good subjects for investigation.

Describe tie gall or wek or wh “ever it is you have found. What is the
shape? Toxture? Size in relationship to a familiar object? Is it solid?
Is it hollow? Does the insect avpear to be within? What makes you think
this? Can you suggest a name for this gall or for the insect that made
1t? Can you find any examples of insects which are helpful to plants?
How is this insect beneficial to the plant? What makes you thiak this?

Hava most of the inscct activitics you have observed today been bencficial
to or harmful to thz plants? Would man consider those activities bene-
ficial or harmful? Why? -




What would happen if DIT or another inmsccticide were sprayed on this
field? Would this be good or bad? From whose point of view?

If an insecticide were used vhich was harmful to chewing insects only,
but not harmful to insects whic! gather ncctar from flowers. would this
%= all risht to use? Why do you think so0? (¥OTE: If children scem

to agree that this would be an acceptable insecticide, suggest that
some of them do’ som: research on the 1life cyecles of butterflies, such

as the Monarch and Swallowtails).
—arm——- .

What would hapoen tsrthe insects 1f man and all his-inseeticides-dis- e
appeared from zarth? .
Wazst would happen to the 2arth, the vegetation and other animals?

Whzat would happen to man if all the insects disanpeared?
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OBJLECTIVES

Having completed their otservations of an ant colony, the childrer shouldié

1. know that ants are insects.
2. realize that ants are social insects and have a hasic understanding of
what this means.
3. know that ants show complete metamornhosis in their life cycles; having
egg, larvae, pupae, and adult stages in their devclopmental history.
4. realize that the queen ant 1is the only reproductive member of the colony.
5. be able to distinguish the male., queen and workers in a colony.
6. understand that mating betvecn the young winged queen and winged males
occurs cnly once during the nuntial £light.
7. understand the reles of the queen, males and workers in a colomy.
6. be able to describe how an ant colony 1s developed.
9. be able to duscribe what goes on during the daily routine in an ant
colony.
10. know how ants are able to survive in their environment.

UNIT COHCEPT

1. Ants have six legs:; thus, they are insccts.
2. Ants live in colonics and have a well developed social structure.
3. Several different stages of an ant life history may be found in a colony
at one time, including eggs, larvae, pupae, and adults.
4. The queen ant mates only once in her lifetime and remains fertile there-
after.
5. Male ants are winged individuals and mate with the queen during the
nuptial flight. Soon afterward the males die.
6. The worker ants perform all of the nccessary duties of an ant community.
7. The queen ant produces all offsoring in the colony.
8. Ants are very sensitive to their environment and have well developed =
sensory receptors.
9. Ants feed on-a variety of foods and pass regurgitated food from one to
" another.
10. Ants are very strong, being capable of carrying loads much greater than
their own body welght. -
11. Most of the ants in a colony 2re wingless, sterile females called workers,
12. Ants live year avound in theilr colonies and store foo? for the winter.

INTRODUCTION

that “they're so restless, you would think they had ants in their pants’.

Perhaps no other animal we could study so typifies young children as does the -
sutject of this activity, the ant; at least, in the eyes of belzaguered mothers -
and teachers. For who has not compared this age with the proverbial ent, when =
after an arduous day of grappling with their frantic antics, wearily observed

when ia an "ant fiot an ant? Why, vhen it 18 an aunt, as any good tecacher
can tell you after an exercise in frustration incurred in attempting to get
their young students to diatinguish between the lower order form, an insect, and
‘a dear relative, their p1rents sisters.

Asdults should also enjcy studying these restless little creacures as there
is much about their way of 1ife that i3 not too unlike ours. ts are social
insécts and have evolved many of the characteristics of man's soclal structure;
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or is it the other way around? Regerdless of your order of preference, a study
of the community lifc of these tiny creatures will reveal striking similarities
between some of their ways of 1ifc and those of man.

Their society exhibits a high decrce of spacialization in life roles as does
ours, for they have workers who perform various spceial duties just as we do.
Also, they have armies of nrofessionzl scldicrs to wage their wars, much the
same as man does. Also, at various times in different ant communities, we can
find individuais who rob, steal, and enslave, thus mimicking elements of our own
soclety. If an ant from a different community should wander in, he is treated
1ike an outcast at first and, if he doce not soon lcarn the mezning of "when in
Rome, do as the Romans.do", he may be assasinated. This does not differ greatly
from trends evident in many segments of our society today.

To place the “icing on-the cake'; one needs only to examine the role of the
female 1n the ant world to determine a striking similarity between ant social
order and that of man. For within ant communities, the queen rules the family
roost , and how does that differ from the family situation common to most American
communities? L

If you find this whole matter of comparison in social order distressing, we
can turn to other aspects of ant life for rclief.

Ants are protably the most numerous form of aaimal life on earth and thus, we
can hardly escape their influence.

They are among the more serious pests that man must contend with, doing un-
told damage to our agriculturzl arcas, houses, fende posts, farm buildings, and
cupboard stores of various foods and graims.

Yad cnough? All is not lost, however, whem it comes to ants, as a study of
their activities will orovide hours of fascinating observation as you marvel at
their feats of Loundless energy and strength. Also, who has not relished the .
thought of a smack of chocolate covered ants after a hard day of observing ants
and their ways?

F- Co;lccting

Ant colonics are found all over the United States and are quite common in

most locales. In most areas, it is best to attempt your collecting during

the spring, summer, or fall. ’ -
»

1. Preparation

You will need a closed container to carry your living ant collection in.
A clean quart jar or similar container will do nicely. Large coffec
cans with covers will also scrve very well.

Ants arc most easily collected from an ant hill . so it 18 best to have a
digging instrumeat along with you when you collect. A trowel or small
shovel will do the trick very well.

If you arc planning to collect yoﬁr ant specimens from a log or fence
post, take along an instrument, such as a small hatchet or wood chisel,
to break into the ant colony.
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4 large white cloth for sorting cut the various typcs of ant specinens
on from your colony will alsc nrove helrful.

When to Collcct

Ants can be collected at almost anytime of the year, but spring, summer

and early fall s¥e best.

If you wish to be certain of gurting winged individuals (fertile females
or quecns and malec), a warm, humid, late summcr or carly fall day is

the best time to collect, for this 1is the time of the mating season for
many specles.

Where to Collect

Qutdoors, ants can be found almost anywhere; your school grounds or

home yards (cspecially, the garden) are excellent collecting sites.
Foll~ving 1c a 1list c¢f olaces to look for ant colonies:

1. in filelds ané gardens

27 in the foundations and walls o° old buildings
3. under stones, in woods and fields
4. 1in dead wood, logs, and fencc posts

5. 1in living nlant tissue in central cavities, inciuding Ansect galls
6. 1in papery nests attached to twigs and rocks

It 1s probably easlest to collect from an ant hill in a field or garden.

fiow to Collect

Look for ants by turaing ovar stomes, pe-ling bark off from logs and

bresking oper stumps, dead limbs, rotting fence rosts, insect galls and
ant hills.

The large carpentcr ants are wood dwellers and can be found embedded in
logs, building timbers, fence posts, dead tree trunks and stumps.

Small red and black ants are easily found in prominent ant hills 1cated

in fields, lawns and woods. These and the carpenter ants arec nrobably )
the easiest to colicet.

Eithe;}break onen the wood cantaining the black carpenter ants or uge .
your trowel to dig into an ant hill. -

Spread scme of the moist, internal aht hill soil or powdercd wood onto a
piece of white cloth to make ‘the ant types easier to snot.

In late summcr - early fnll the large winged individuals are the queens.
The smaller winged =nts are the males. The remaining ones are infertile
fenales serving as workers (511 types) and soldiers.

It st be noted here that c¢ifferent snecies of ants swvarm énd mate at -
dif ferent times of the year, from spring to full,-so that vinged members

are availablc at varying times according to the mating habits of the . .
spacles concerned. )




Also, after their nuptial flip.t, during which they mate for the only
time in their lives, the fomalcs lose their wings upon scttling down and
establishing a coleny of their owmn, Tﬁey can then be identified by
their size, beins several times larger than thc other residents of the
colony.

The males are found in thc colony at. swerming time, whoen they can be
identified by their wings and the fact that they are much smaller than
the winged queens. After mating with the quecens during the nuptial
flisht, the males die within a few days.

Once you have identified the types within the colonies you have opened,
pPlace scme of the moist dirt or decayed wood from the colony into the
collecting jar. Add a few qucens along with an ample supply of tho
other tynes.

Try to include a few larvae and the whitish, tranéparent cocoons con-
aining the nupae. These arc often mistzken as eggs. e L

[

Now seal the collection jar and return to the classroom.

IR

: B. Culturing
1. Housiny your Ant Colony

a., building a formicarium or ant house

T

The term 'formicarium is derived from the scientific classification
of ants; they arc members of the family Formicidae, class Insecta.

i
1,1

To build such a house, secure two pizces of single strength window
glass, & x 10 inches in size. Next cut two 3/4" strips of wood 8
inches long and two othars 9 inches long.

L ]
L ]

In one of the 9 strips, drill three 1/4" holcs evenly spaced apart,
the outer on2s placed abcut tweo inches from-the cnds.

Nail the three undrilled 153gths together with the lenger plece at
the base, thus forming a U-shaped frame.

. Next, tapc the twe pieces of olass to thc frame, using wide adhesive
* tape.,

Yow, fasten a pilcce of svonge under two of the 1/4° holes you drilled

in the second 9" length of wood. Tack a plece of fine mesh screecn

over the tep of the third 1/4" hola, thus allowing you to swing this o
screen opan when needed. :

—— — ——bs-—'seeding’” your formicarium

Add about & to 7 inches of moist materilal collected with the ants tu

the ant house, Now placc the ants 4n the "house”" and quickly fit .
the piece of wood with the three 1/4" holes in place at the top of -

the house,

. T ) —=C. HMr-1lly, cover the whole structure with dark paper to simulate life
) : ‘““’““tﬁ’th@‘gt S
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2. Feeding the Ants

a. watering the ant cnloay

BEach day, add crnough drops of water :» one of the sronges sc that
the water will soak through to the bottom side of the plece of
" sponge.

feeding the ant colouny

Place enough drops of a 507 mixturec of huney and water on the other
sponge to allow it to sozk through to the undcrside of the piece of
sponge. Do this daily.

Also, drop * few small picces of meat or dead houscflics through the
hole with the screen cover. Corn meal and bread crumbs can also be
. fed to the ants.
ok
3, Commercfal Sources

Ant houses and living ant colonies can be purchased from biological
supply houscs. A gcod supplicr in this part of the country is:

Carolina Biological Supply Company
Burlington, North Carolina

C. Studying Ants

1. Bow to Study Ants

—_——— =
kY

Allov a few days for the ants to acclimatc themsclves before beginning
your observations.

To observe. rcmove the dark paper cover from around the ant house and -
examine with the naked c¢ye or a mamnifying glass.

2., What to Observe

a. General Characteristics +

Draw the childrens' attention to the ~eneral body features of the ants.
- What color arc the ants? Are they a2ll the same color? Do they have
more than one color on their bodies? Are all ants the same color?

How large are the ants? Are all of the ants of the same size? Are
most of them about equal in size? Do you see some that arec much
lareer than the rest? (These are the quéens).

What shape 15 the body? Call their attention to the very large head
and narrowly constricted 'waist". Do you see a definite head, cyes,
legs, abdomen? FHow large are the eyes in relation to the head? How
many legs can you-count? (Six, as ants are insects). Is his body
Lairy, rough or smooth? Do any of the ants have wings?

NOTE: Young females, before their nuntial flight, have wings., After
that, they lose their wings and can be distinguishcd by their




ruch larger sizc. A4lso, males may be prasent, and if so,
they are winced, but considerably smaller than the quecns.

ant Activities

Have the child. .a observe tunnel building. Call their sttention to
how they carry materials and what sizc of objects they can carry.
Ants are very streng for their size and can carry several times their
own body weight for considerable distances. All of thi: work 1is
done by the workers, who are infortile females.

N L ]

c. Ant fceding

Observe the ants as they secure water and honey from the two sponges.
What do thzy seem to be doing? :

Watch what they do with the bits of -dryfcod that are dropped into
the ant house. Where do they také 1it? How dees the queen get fed?
Fow about the pupac in the white capsules?

A rumarlaole characteristic of the feeding activity in many ants
colonies 15 their habit of cxchanging repurgitated fcod from one
member of the colony to another, including the pupae. Have the
children observe this activity and ask them what they think is
happening. Accept all rcsponscs.

At locomoticn

Watch ants moving. Do they move sleowly or rapidly? Do they seenm
- toknow where they arc 20ing? De thoy move at the same rate? Does
the queen move around mucih?

NOTE: In the winsed statc, both the younz queens and the males
can fly., After the nuntial flisht, the males die and the
fertilc female sheds her wings, never to fly again. The
female may livc another 15 to 25 years, producing ncw off~
soring each year. The workers may live up to 7-8 years.

Sensory percention

Call the children’s attention to the two large compound eyes. Can
you find his eyes? Fow nany do they have? Do you think he sees as
well as we do?

NOTE: Being compound eyes they do not form a concise image as dc
our ayes. However, th:y are quite sensitive to light and
zovement. Also, there is good evidence that ant eyes may be
sensitive to different colors. '

Now, obsesve the twe "feelers" or antcnnae and notice their shape. 1In
the queen and workcrs. they arc bent in a sharp angle. MNotice how they
are used. How many antennae do you seec? Docs the ant scen to be using
them? What makes ycu thank so? What for? (Accept all responses).

MOTE: The antennae of an ant are used in the same manner as in crayfish

H

as sensory receptors to “sample” the .environment.
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f. Ant Reproduction

The repnrcductive cycle has been provicusly described. At this
point call tiuc children's attention to thc cucin, winged males (1f
present), tiny, worm-like white larvae and the whitc capsuled pupae.
, Try to locate newly hatched ants. Af#d thc children in identifying
- these 1life cycle stages and e¢xplain what they ate. Eggs arc laid
3 : . by the queen, but thcse may be difficult te observe.

A

3. Referenccs -

Any introductory college zoology text.
Other good references are:

a. Swain -« The Insect Guide by Doubledayirublishers
b. Lutz - Field Book of Insccts by Putnam Publishers

D. FOLLOW-UP ACTIVITIES

1. Once you havz completcd your observations, return the ant coleny to h
its natural habitat. - Again, thi. will serve to strengthen the idea that
animals and their habitats should be respucted. -

2. Have the children draw an ant.
3. Develop an experience chart on ant activities and characteristicss

T " 4, Have the children bring in pictures and stories about ants. Read the
- - stories to the class., ) -

5. Show & .ilm of filmstrip on life in an -ant colony. Discuss the film or
S filmstrip afterwards. - -

1
1

6. Construct a longitudinal vievw of ap ant hill, using a chalkboard and - 1
’ colcred chalk or a flannel or bulletin hoard and appropriate paper cu®-
“duts.. Have thechildren suggest what go2s iato the interior organization
of an ant hill and make a list from these suga.: :ions.

— — = .

il R L
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OBJECTIVES

After completion of activity, students should be-able to:
1. Name six physical characteristic§ of sﬁidera.
2. - Briefly describe how a spider builds a web and the purpose of the web.

3. Explain how the spider moves on a dragline.

UNIT

CONHCEPT

1. Spiders have four pairs of legs attached to the cephalothorax. -

2. The cephalothorax is the combination head-thorax. *
3. The spider has two body parts: cephalothorax and abdomen.
4. The cephalothorak contains the brain, stomach, and poison glands.

5. The abdomen contains the heart, cigestive tract, reproductive organs i
and spinnarets (sill: glands). *

6. The legs of a spider are jointedrand,end in two or threc claws.

7. Spiders molt as tuey.grow. ' )

- MATERIALS NEEDED : , * , , )

PIELD ACTIVITY -

Fand lens
Field Guide to Spiders

L

" #Not all 8-legged creatures are spiders, however, Harvestmen ('daddy-
long-legs') are not. HNeither are ticks, mites or scorpioms.

‘does an insect bod, have? Do spiders have antennae? Did you ever see a —

*

How do you know you've found a spider? How many legs does a spider have?
How many parts does a spider body have?

Is a spider an insect? Fow mauy legs does an insect have? How many parts

oot

spider with wiags?

(NOTE: 1f children have 'not previously studied 1nsects‘ and have had
little experience with spiders; these questions may constitute the basis .-
of the entire trip, rather than just an introductory survey and review. '
In that case, all small creeping, crawling, hopping, flying, buzzing and

biting things should be examined for number of body parts, number of legs,

antennde, wings (not.all insects have them), and silk-like web or dragline

production (although some insects, such as caterpillars, produce silk at

various stages in their 1life cycles).

The animals found and examined for these characteristics could then be

classified into three groups: those having 6 legs and 3 body parts, those

having 8 legs and 2 body parts, and those having more or fewer than 6 or }
8 legs.* )




GESERVING SPIDERS

To what part of the swider’s body arc the legs attached?
Are the legs jointed or unjointed? .
— -~ -Ddes a srider have claws? suction discs? How many?
Are the legs smooth or hairy?
I3 the rest of the spider smooth or hairv? Is it sticky? Does it feel
- moist? dry? warm? cold? ' .
How are the cephalothorax and abdomen joincd?
What color is the cephalothorax? the abdomen? the legs?
Is the spider the same color on the undersidc as on the .opside?
Are there any special martings which might suggest a name for this spider?
Joes the spider blend with or contrast-with the background? (is the back-
ground its usual environment?)
o
Is the cephalothorax larger or $maller or the same size 18 the abdomen?
Is the abdomen rounded? pointed? round or oval?
Lre the legs longer than,shorter than, or the same length as the body parts?
Are all the legs the same length?
Is the over-all appearance of this spider longer than it is wide, wider )
than it is long, equal 1A Ieagth and width? R

Does the spider have eyes? “Where? How many? How large are they compared '
to the rest of the cephalothorax? Do they seem to be compound 2yes like
an insect's? . —_ :

How does it breathe? ~Can you find nostrils? spiracles? (NOTE: if .
children have studied insects, they should know to look for spiracles
(breathing holes) in the sides). .
" What 1is the over-all size of this spider? - (Record this, aud then look for
. another spider of the same type. Use differences in size.to make obser-
vations and inferences about males and females, and spider growth).

How does this spider move? Docs it run, hop, jump? -
Does it move forvard? backyard? sidewarcs? Can it move in all these
directions? T -

Does it pick up more than ope foot at a time? - :

Does it move alternate feet or opposite feet?_ (at the same time? ome after
the other?) ’

Are all the fect used in moving?

Look for a spider on its drag.ine. (NOTT: a dragline is the single thread -
- by which spiders oftan descend). )
When a spider is descending on its dragline, does it hold un with any of

its legs? 7 :
] - Can a spider go :k up its dragline? If so, what does it do with tie
A S - 8ilk below it? ..o you think the spider eats the silk? Dissdlves it with -

some chemical? Winds it up for later use? 1Is the silk elastic like a

. rubber band? . ] : :
: tthen the spider is goiag back up the dragline, how many legs does it use? .

Can the spider w.ove the 1'3e or must it drop straight-down? What happens %

" 1f the wind is blowing? (Be a wind aud blow gently on the dragline. -

What happens?) If there is no wind blowing, how can the spider mske




horizontal threads to spin a web? (Thie may take follow-up investigation!)

Look for a spider in its web, or ugsinc a horizontal dragline. How does

it move?

Does it travel rightside un or uvsidc down? forward or backward? —
Does it usc all its leps?

How does 1t avoid gettins caught in the wob (like some insects may be

obstrved caught in 1t?) 7id you just gucss this anawcr, or did you observe

sometxing that made you think this? .

OBSERVING A NON-WEB SPINNING SPIDER

Look carefully at the flowers of goldenrod, Quees Ann's. lace, milfoil, or
- even a garder specics such as zinntas. You may ‘88 % stall, licht-
colored spider with long front legs. The “crab spider" is lying in wait
for a meal. :
How do you suppose this spider catches food?
If therc 3 web nearby? (Better not ask this «f the web of another species
is near. at hand).. )
How doas the spader's color blend vith its backgtound?
Does it appear to sec you? What makes you think so?
Iry to find an ant, or other small insect to place on the flower nea: the
spider. Observe what happens.
i°™  How did tho spider catch the insezt? :
s Can the 'crab spider' change color like the chameleon?
Loock for spiders which mimie ants.
Look for female wolf spiders carrying egg cases or carrying their young
on their bac 3. (Wolf spiders will most frequently be found near che
-outside £oundations of buildings.)
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CEBJLECTIVES : h

Upon completing the stndy of realworns, the children should:

1. understand that mealvorms are irsects.

2. recognize the four stages in the life cycle of the mealworm.

3. be able to know the roles of the larve (mealworm), pupa, ani adult _
beetle in the life cycle. - L

4, be able to describe the location of the natural habitats of these
animals. - A

5. knovw'what molting means and understand why it is important in the 1life -
cycle of the mealworm. -

- 6. know what meaiworms eat and where they get their water from.

UNIT CONCEPTS

1. Mealworms are the larvzl stage in the life cycle of the grain beetle,
Tenebtio molitor. .

7 2. The Temebrio beetle has four stages in its life -ycle, showing a 7 -
bioclogical characteristic known as complete metamorphosis. -

3. It takes about 4 to 5 months to complete the life cycle of the
Tenebrio beetle. - - : -

—4. MEatworms are scavengers, feeding on grains and r 1ateﬂ—piant—ﬁa£eriéis,
as yell as decaying animal debris. i

5. Mealworms do not require a larege supply of water, as Lhe;‘dﬂrive
thelr water requirements from the foods they ecat.

6. The mealworm stage in the life cycle of the grain i beetle is the main
growing stage. The mealworms rust molt (shed their skins) in orde:

to grow because their skins are hard ard rigid, thereby preventing
growth,

7. Mealworas prefer &amp,:wérm environuments having restricted _ight.

8 ‘The adult beetle is the reproducing stage in the life cycle. The -
male and female beetles mate and the femals deposits the fertilized =z
eggs which will hatch into the larvae (megluorms)

$. This animal is an insect, both the larva and adult having the char- ] T2
_ acteristic six legs. :

10. Meal-worms and thg;gdult becetles arc very sensitive to their environ-

. ment, having antenng, eyes and other sengory reczaptors.
%;
% -
’g
- 1

Q




- INTRODUCTIOK

Anyone who hag raised frogs, snlamanders, or lizards as a study or hobby
very likely is familiar with t-is, in many ways., unfortunate creature.

His name is incorrect from a scientific viewpoint, though most appropriate
from a practical standpoint. This lowly animal i3 actually the larval =
state in the life history of the Terzbrio beetle, a grain beectle. His

name 1s appropriate, however, since the larval stage (the longest in the
complete 1life history) does look lite a worm and he does reside in arcas :
when grain meal is available. Another aspect of his name which is perhaps
: even more indicative of his modern state in life is the "mcal” portion,

= since these creatures are commercially raised throughout our land as food
for many laboratory animals; thus, truly sorving as a “meal worm'.

)

In addition to their commercial value, mealworms have been widely used
- in studfies of inscct physiology.—Alse;asthis activity will develop,
5 they are rapidly becoming universally popular classroom study animals,
: providing hours of meaningful learning expericences involving insect 1life
cycles, behavior, feeding and devclopment.

As one young students so aptly expressed it”

“Pity the poor mealworm : . ‘

He 1is not an ideal worn - -
In fact, e’ s not a real worm )

But a tug, ugh!®

No matter what he 13, you will discover with your students the magic
attraction he has for the young observer.

A, Colieccing*

Mealworms are probably bLest purchased from 2 local supplier or 2
biological supply hc-ise, since they are so widely available. However,
tor those who prcfer to collect them in their natura’ habitats,
directions follow:

1. Preperation

All that 18 nceded is 2 collecting container and a small trowel.
Battery jars or large pickle jars, mayonnaise jars or even & -
shoe box will do. Be sure to take along covers for your containers.

Z. Wben to Callect

_As these animals ars year at0und inhabitan 3 of thcir natural
envirompents, which is inside placazs wherc grains or grain pro-
ducts are store.”, they can be collected at practically anytﬁ:e of

.. the vear.

| ) 3. Where to Collect R

£ _ }

ii .48 .indicated above mealworms live where a supply of grain or grain
§% products is available, especially in places that are ragher damp
= and dark. .




Places to look are:

2. granaries

b. home - storcd ccreals

c. neglected grain piles in corrers in mills

d. under begs of feed in warchouses an¢ feed stores

- e. 1itter of chicken houscs - -

f. when fully grown, the larvae wander a out seekipg a place
to pupate. Look for them almost an where there is ¢
dompriess and darkness and a supply of stored grain or other
products. They have even beer found in bigs of fertilizer -
and salt, boxcs of soda and bales of tobacco and even pepper.

4. How to Collect

- ——Mealworms are scavengers and will devour decaying grain and milled
products which are damp. also, thay wili feed on scraps of meat,
feathers, dead insects and other organic d2bris.

After havﬁig‘located a mealvorm colony, scoop up some of thz
material they are livine on and place it in your con.ainer. Try
to include some adults pupac as well as larvae.

B . cul turmg . ) . 7 _— = —

1. The culture "house” or '{fgfebrimn"

4 Mealworns do not recuire a very fancy abode. It is me ¢ important
that the prover "“furnitura” and “utilities™ be supplied than

_ constructing a fancy hcme.

_ Some "houses” you can use are:

a. large (1 quart) glass jars o : -
b. swmall pails or oticr metal containcrs ' -

_c. a fish bowl aquarium - ] ’
d. -a2.small terrarium ’ ’
e. a plastic box

U e

2. Tbe furniturr. and “utiiities" e —— -

a. I‘-’ill your” tenebrium about half full x'ith the following:

bran (breakfast type) ) . ’
breadcrumbs ) any combination of°these
octmeal ) or sinaly

corn meal ) -

wheat or corn flakes )

b. on top of the cetcal or grain, pL ee a layer of shredded
. nmpaper (for cover).

— - ¢. place a slice or two of apnle, or potato on top of food . .-
. . - supply for moisture. (Place them under the newspaper). 4 ’
- - whole carrot pushed ﬂown into the cereal or grain will also
_ serve well.
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HOTE: Remove thesc items when thcy dry and shrivel or
- _tocone moldy.

d. cover your tencbriun with a fine mesh scrcen or piece of
cheesecloth.

e. 1if tnc tenebrium has glass walls which are transparent,
cover it with dark cloth or paper.

f. change the grain and/or cereal r::iium whenever it becomes
powdery. This indicates that thc mealworms have used it
up as much as they desire to.

g. store in a dafk locale at about 82° to 8€° F.

h. new colonics can be started ty transferring adults, nupae,
and larvae to properly suppliud toncbria (mealworm houses).

Commercial Sources

Mealwerns can be nurchased £rom local pet shops as well as from
biological supply houses. . -

A pood supply house in this aree 1 -

- Carolina Biological Supply Company

Baflington, Morth Carolina

L

C. Study_ng 1éalworms

1.

How to Study Hea}wopus

a. first allow the children to examine the whole culture. Thef
will undoubtedly ask guestions such as:

What are they feeding on?

What is the newspaper for?

Yhy are the apple slices there? - -

Why do you kecp the jar covered?

Let the children speculéte on the answers to thése questibns
and others they may raise.. If necessary tell them the
reasons for the procedures and materials usea.

b, Provide each child with the following materials'

ceve.d plastic container, such as a soft margarine container.

eens.a Small anount of bran or corn meal to place in their
study containers.

ceesofrom the culture = 2 or 3 larvae of different sizes.

ssss.1 Ox 2 pupae

eeee.an adult beetle (alive)

.sses2n adult beetle (dead)

+ose. 8kins' of molted larvaec -

sese.Cgg8 =~ if you can find them . ST
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d.

cach-time you make bservations, be sure to have the children
axamine the parent culture. At the end of each study period,
the children’s culture can be covered (use cheesecloth to
seal) and stored with the parent culture until the next study
period.

the whole study should be completcd over about 5 to 7-comsecu-
tive daily study periods.

What to Observe

d.

~ Call the children's =ttention to the adult beectle.

CGeneral Charac;eristics

-

About how large is he? What coler 1s he? Touch the bectle.
Is he soft or nard? @Rough or smooth? - ’ ’ -

- Can you sce a definitc head? Body? Legs? Does he have

antennac? low many? Can you find eyes? How many? Can you
sec his mouth and jaws? Docs he have wings? (Yes, 2 pairs)

YMext, draw their attention to the pupa.

Do you think this is related to the adult beetle? Why?

~ Does it look like the adult in anyway? How? . Does it seem to’

be alive? What makes you think so? Does it move? Touch it,

What does it fzel like? 1Is it rough or smooth? Soft or hard?

Dry or moist? Do2s it have an odor? 1If so, describe it. =

What color is it? What do you thin? this 1s? :

MOTE: The pupal stage lasts from 1 to 3 wecks. The emerging )
" adult i{s white at first but will go through -a series B
of changes in color until it becones black in aboui -
2o0r3 days.

The adults are either male or female (very difficult to

distinguish), mate, then exist for a few months before dying.

At this time it might be advisable to discuss the gencralized )

1ife cycle of beetles, explaining the rel: ionship between -

the adult, eggs, larvae, an” aupae, in order. .You might -
introduce the idea of completc_metamorphosis in explaining the =
life cycle. The children may net understand vhat you are = )

il

‘telliag them in using this term, so do nmot dwell on it now.

Next, direct their attention to the larval stage or-"mealworm'.

HYow big is it? 'Does thia look like cither the adult or pupa?
Does it have anythin? in common with either?

NOTE: The children may notice the segmented body, antennae, - -
jaws, 6 legs and the hard, smooth, shiny, outef’éavering. 5
Try to call their attention to thesec features. Can it .
movae? PFast or slow? Does it hove legs? How many? =
Does it hwe“feelers"? How many? Can you find its i -
mouth and jaws? 2o _you sce any cyes? (Yes, therec are 2, i




P —

' Loeognn
S L

— - eI

one behind eac!: antenna. They are black and-very snmall).

How many? ‘A=t color? Is the body covered with a — I
coat? What color is it? 1Is it soft or hard? Pougn

or smooth? Uet or dry? “mell the animal. Does it

have an odor? Dcscribe it. ™oes the body seem to be

in one picce or is it divided into segnents? How mgny?

‘How, asi them z'hy they think thie stage is called a
nealworn, Accont all responses, It might be good to

" Tefer to the to Araswings provided with this exercise
at this time. This will help the children visualize
what Jhey have seen.,

Locomotion

In_the adult - Does thc beetle move? How fast? What
does he use to move witih? How many are there? Does he
have wings? (Yes, two pairs). Doecs he fly? (Seldom.
He may hop for short Jlistances, however.)

In _the latva - Does the mealworm move? Fow fast compared
to the adult beetle? What does he use to move with? How
many does he have? Doecs he have wings? Can he fly, then?

Feading - For both adulr and larva

Can you see the animals foeding? Do they chew their -
- food? (Yes) What with? (Their pair of mandibles). ——
How do they scem to locate their food? (They use their
antenna, the ghort,. antenna~like palpi om their mouth parts).
Do they need water? (Yes) Where do they get it? (From o
the fruit-or vegetable and from the grainm 4tself). Does ) .-
the pupa secem to feed? (It is an inactive state).

‘Sensory percept:lrn

Hotice the action of the feelers. Vhat does the animal -
geem to be doing with them? thy does he do this? Do )
you see any eyes? (Yes) Howv many? (Two) Eow large are

thev?™ What color are they? Where are thcy located?

MOTE: 1In the adult and larvae Ehey are located just
behind the antenna, on eitﬁerﬂsée of the head. 3

Which hag the larger eyes, the adult beetle or the larval
mealworm? Does he secm to.be able to sce? Fow well does
he se2 compared to humans?

NOTE: In the adult, the eyes are compound like insects ) ) 7 -
in peneral. They see movements quite well, but :
orobably do not form a single, concise im?@‘ﬁs ve T

do. —

The larva has simplé cyes which serve primarily
as photoraceptors. There iz some evidence that
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mealworms are scnsitive o colors.

The Tife Cyelc a

The Tcnebrio bectle shows complete n&tamorahosig, having
eges, 1arvae punrae and adults, all of which look different.

Afcer mating, the femnale bectle may lay as many as 500
eggs before she dies. The cggs ave white, very.tiny
(about .05 inch) oval shaped and quite stick/. -They

-

hatch in abeut a week under favorazble conditicns. .

The hatchinz larvae (mealworms) are very snall and will
grow to about 1 inch in length during their life phase of
4 cr 5 months. As they have a hard exo~skeleton they must
rolt (shed their skin) in order to grow. They do thig *°
often, from 9 to 20 times during the larval state. These
molts leave the siin intact and children are often lud to

helieve that the nealworns have dicd.

A8 soon as the 1atv3£ have grown to full size, they will _
netamorphose int z-pupac. This is the inactive stage

~ and will last from one to threc weeks. "After this, the

adult beetle vill cnerge.

Ask the children to notice the differeat stages in the
1ife cycle. Try to locate the tiny eggs. If the children
arc lucky, they may see ap adult emerging frou. the puﬁal
state. Also, call the chilliren's attention to the “skins™
(moits) of the laurvac., 4sk them what these are, Let

them‘sﬁeculate.

one way to chow the true nature of the molt skins 19 to
paint the backs of several small mealworms with red nail

" polish. After molting, the skin left behind will have the

nail polish or it, but the mealworr will not.

3. Referenceég

ESS (Elcmentary Science Study), Behavior of Moalworns
Edueation Services, Inc. 1964,

FOLLOW-UP_ACTIVITILES

- 1. Since mealworms are actually vests to man in meny wayss—it 13 not
advisable to return your culture to their natural habitat. Instead,
mealworms are best used to fced other lekoratory animals, such as
crayfish, frops, selamanders and snakes.

1s an exce'’ent opportunity to bring out the role of

Doing ;hie ]
predatory animals - > animal world.
2. Have the children a pealvorm, the pupa and the adult beectle.

3. Develop a finger play devicting the activities of the mecalworm.

= o - B _ 7 7
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4, Show a film or filmstrip on —calworms, if one is ava‘lzble to you.

5. On flannel:ivoard, place the folloving words in a cloikwise arrange-~ . _
: ment, egg (at 12 noon); larvac (at 3 o'clock); nupa (3t 6 o'clock), .
and adult (at § o'clock). "hua have cuteiit dravings ¢~ ;*~“ures
available of each stage. Yave members of the class come forward
z end place each of the stages over the. corrzet title to coaplete the
= life cycle. - :

vy
(o)
.

Z - Discuss the following:
E a. 7Comp1ete metamorphosis ~ use terms such as change in place of
I metamorphosis. Compare the life cycle of the mealwerm to our
r - . 7 ’ own where we have the fertilized egg: the baby, child,
B - ' adolescent and finally, the adult. .
% b. The roles of larva, pupa, adult in the mealworm life cycle. -
g c. The necessity for molting in the nealworn (larval) stage.
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LEATIING ~7PERITHCE

A Crazing Insect

CUPRICULI ANTAS

Zcience

GRACE LEVILS

QY 10T i 5
CONCERTIAL TIEE

Grasshorners are an important elemeat of nany £field food

chainsg, being fed ubon by nany predators.




0BJECTIVHS

At the completion of this study, the children shoull:
1. be able to tell =2y crasshopoors are insects.

:» of th2o grasshoppers.

|...-|

2. know the thr:c stages in the lifc eyc

e

3. understand that a grasshoprer aymph rust rolt (shed his skin) in order
to grow.

4. understand vy crasshoopzrs are calicd ins:ict herbivores.

5. realize why grasshoppors are aong the vorst encries of man‘s acri-
cultuere.

4. tnow how a crasshopper ovarvinters.
7. Lz abkle to dzsecrihs how grassicnpers:
a. feed

t. wmove

c. sample their environrent
d. communicat.

1. Grasshoprers have six legs and arc insccts.

1I. The sraashoppor life cyele is similar to that of the prayinz mantis,
having only the cs5g, nyoph and alult stages.
III. The nymph is the growth stage ia tae grasshopper life cycle, molting
being nccessary for growth.

IV. fGrasshoppers arz herbiveres. that 1s, thoy cat plant wmaterials, mainly
grasses, for food.

V. DZecause of their fozdine habits, grassuoppers arc among the worst of
man's agricultural p2sts.

VI. Grasshonpers are an important clemcnt of many ficld food chains, being
fud upon by many pruedators.

VII. As insects go, grasshoppers are well adanted to their environ.cut, pos-—
secesing thre: mcans of locomotion and well developed sensory receptoers,
includin~ an excellenc mSana-of communication.

VIII. These craaturcs ovarwinter as cggs doposited in the soil by the fomale.

Q
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INTROGUCTION

STATMYTAY T OFQAT
A CDATTNG Y SFOT

Any one *ho has taken 1 wal’: throuzh 2 £9cl? Jurdn~ the seoring, SJnﬂbr or early
fall has establisih.d an acquaintznce =rits this common ins.ct pcct, for he is the
chief her®ivor: of thi iasact woril, t'i. arasshoppir.

Yhether you trcad the fi:cld or mot you will bz gvars of their pruesence as Lutz (1)
put it so well-

"The poctry of carth is naver duad. “Ten 2ll th: birds are
fatat =ith thce hot sun and hide in the cooling trees, 2 voice
vill run from hezdee to hedge about the new-mown m:al. That is
the grasshoppers,’

These herbivorous consumers are anony che tast knosm and nost widely spread

insects in tic wvorld. Th.y cause untold miilions of dollars in «damage to grain
crops in the United States and other parte cf the —orld. The record of their
destructive forays is a3 long as the history of civilizc? man, for the Bible
contains morz than one ruirence to thc locust horcas™ devouring the grain ficlds,
thus, producings ridespread faminc.

There arce many kinds of them in our country, numtcring over 600 smocies. Only

a ferr are sorious pests to man’s agriculture. About 20% of thodir damage to ficld
crops is caus;a by just fiv: spceins, vhill some tranty spocice attack our grass-
land plants.

In the Great Plains, one of the nost fioared sounds known 15 the doafaning hum of
hordes of migratory orasshovocrs, CCFﬂOﬂLY callcd locusts, 23 they darken the
sky whilc irvading the vast grainlends of this part of our country. Cuch a
svarnm c¢an distroy hunlreds of acras in » matter of hours.

In the East, grasshopper 9onulations 2o not usually assume such -pidemic pio-
portions, thoush thay becon: numirous cnougn during August and S.ptember to
cause substantial damage to gross crops.

While it woull b unwise to minimize thc acpotive importance of thasc pests,
therz is 2 nositivc side to thelr existance which i3 of some importanc. to the
tiologital community.

Grasshoppers ar. etaple items in tho di.t of many aninels, iacluding ouncrous
birds, skunks, snakes, to'ds, frogs, sarcws, micc and moles, to nintion a fow.

To closc on a positiv.. not:, th. next time you go trout fishing, try attaching

a livc grasshopper to your hook. You ill be amzzod at your success in luring
the wary trout to snap up this much desired dclieacy in 2 it while the rittin's
good’ framz of appctitc.

(1)

Lutz, Frank E. Ficld Book ¢f Insccts 3rd. udition, page 56
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A. Collicting

1.

Freparation

Grasshoppers arc st collectid in the a'ult or nymph stages. The
adult fcnal: deposits her fertilizod oggs in burro"s ia the seil in
late swmer or carly f:li, in which form the insoct survives the
wintcr. Ciscoverine thes.: burriod ozgs is 2 nonumental tssk for the
skillcd collcctor and nearly ipossitle for the novica.

Tc catch thes- encrgetic cre~turcs, vou vill nced an inscct aet o
aschicve Lest risulits. It is possiblc to catch thop with your hard,
if you ar:z quick caough: but this is 2 slow, t.dious task.

Your grasshoppars can b transportcd in a glass jar with 3 fow grass
leaves added. Do sure to punch sm2ll holss in tte cover of the jar.

‘han to Collcet

In the late spring, all sumer, .~rly £all (Soptember :nd October.)

hor: to Collact

Really, zlnost ~nywhcre in scason.  #ist results —ill be ottained in
grassy £illds,

Howv to follcet

Sirmply su22p thom up in your imscct net and transfor taom to your
carrying jar,; miking haste in placing the 1id on it before the
grasshoppers can hop out,

B, Culturing

-

i

Tousing th. CSrasshoppers

Tacse anipals can be storcd in almost any kind of container just so
long as it is closed and his 2 good air supply.

Suggcscions for housing units are:

1., a torrarium

k. a large fish-bowl ~quariun scoled with fine mesh scroecon
c. one gallon wid.-mouth jar sealed with fine mesh scrocn
d. battery ior with the top seal.d with a fine wasn scrzen

"Furnishing" your Grasshopper Housc

4, Lin. the bottor of vour ro-rine housc vith 1 soction of grass
sod which: entir:zly covers the bottom of coutainer. Sod with tall,
grucn grass 1s preforasla,

The grass will provide food for the hoppers and the soil a place
for the femalcs to doposit her cogg cascs.




Aldition of a largir horbac.ous plant ~“nd 2 dranch will enhancc
the livabilitv 5% your r:-aring hous .

¥ eading th. Grrgshepplis

1. Thz grass aed horbaccous oleants should provid: cnourh food if
vyou do rot hav: teo ranv rasshoppers in tho rearing house.
Oncc in a2 whil., 2dd -~ f.x lottuc. leuiwes, carrot tops, alfalfz
plants or otacr loavas.

b, Water the grass sod to keop it fronm dryine out,  The hoppirs vill
gect th . iy water in this way.

Conmicreial fources

Eea camca ~f the Lubber grass hovper, Revalea nicropters, com be
obtained Fror n numbor of “ioslorical supply houszs. Iastructions for
culturin: are alse nrovidod.

A geod sunplicy is

C~rolinz Piological Supoly Comoany
Burlingtorn, lcrth Carolina

Srudving Grasshoopors

1. row to Btudy Gragshonpers

fonerilly, ohs rvaticns should %: made in sitn- thnt is, in their
rearing cagis.

It is sometimes desirall:z to slow doun tho grassnopver’s actions

in order to make more dotailed obscrvations. To do this, all that
Zg necussary is fo transfcr omc or two to 2 separats jar r7ith holes
in 1ts 114, thun, stora them in a3 rofrigerator unitl you notice a
marked roduction in th :ir luw-l of activity. 2eing cold-bloodad
animals, they should slor dotm to 2 suitablc rate of activity
wvithin an hcur. usuallv 30 mirutes is sufficient.

Ti: use of nagnifying lens.s to obsarve ‘coolid off * spicinens
will incrcsse the detail OF o“ser" ation.

2. “Yhat to Ysirve

a, General Olarscetovistics

latrpe zre the largest grasshoppers tuat you can s¢ 22?

all of the: the same siz:? %hat color avra they?
Ar: they thm same color over 1ll ~f their bodies? Do all of them
appear to ool the samc in color?

Can you sce a definite head, cyes, mouth, foelirs, wings, apdomen,
legs? How many of cach? Is this ~nimal an inscct? Vhat make
you think so?

ERI
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Yo the small.y {orus (avrphs) look ~Lout the

PR

n.1? Do yoo ave nny fores thoo 4o not lock

b. Lircnotica in Srasshroncrs

ty vir : > %g. they
Men they ¢ remain metion-
SOm vir c “N.ich?

How miny difforent »mys of uoving ebserv: in grassheppors?
vhat dc thoy use to accomplish wach neans of lcceneotion?

TOTE-  Grasshopners rove in 3 guacral ways®

i. flying - in traveling substantinl cistoneos,
they usc tholr two nairs of wings to fly.

2. hopping ~ if you nbserv: the hind prir 2f lzgs,
you will nstic: that thoy are nuch larger ani
highly modificd for leaping.

3. -mlking - the grasshoppur usts hic 3 pairs of
ualkine lops to travel saort distances.

This is -~ aler proc.ss.

Can you tell why thess aaircls arc called srasshoppers?  (Allow
the cnildron t5 soeculat: frocly here and zceopt 2ll TCSpONS8eEs. )

Sensory Pzreopticn ir Tr23shoppirs

£211 the children's attention te the »air of ant.nnae located on
the front of the head.

2

‘Mat are tucsc structuzas?  Tow many doss cach grosshopper have of
then?

HWOTE* The shozt antcani-lile appendages situated on cither
gidc of tha mouth reglon are called palpi (sing., palpus)
and sarve s chorore~ceptors and tactile (touch) recep-
tors during thz fccding process.

voss ha move them? Why do you think ho doas this? (They function
much thz sam: as in othcr animals wz have studied.) Vext, have tha
children obscrve the two orominent compound oyces situated on either
side of thc head.

N5 you scc any cycs? Pow pany?  That color ar: thov? Arc they
l1rge or szall in relotion to the animals' head sizc? Do you think
he can sce very well?  What makes you think so?

NOTE- Visicn in the comprund oyes of a grassnopper 1is nrobbly
similar to that of oth.r anisels having this kind of eye
structur..

Alsc, pracstoppars have three sinol: cyes located at the
front of the: h2ad, two at thie basc of the entennac 2nd
ong hotwoon th: antennaz. These ar: p¥imarily photore~
coptors.

ERI
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Finnlly, c-1ll attention to tn. thin, —enbronous structures
locat just abovr. the todira poiv of valling legs, Those two
structu-.s 2re called tympanie ncntrines and functica din 2
~sander .allar te cur sardrums, sorving s the organs of hear-
ing in t:o grassheroor.

The Tooding Process ia Grosshoppers

nbscrve the grassioppers feoding, Do they grasp the foed
(zrass)? Wh~t with? Do thcy chur the food or swallow it wholc?
(Cacw.) 'Mat do thoy use t- do this?  (The mndibles or jaws.)
Are they noisy when thay 2nt?  That sounds d9 you hear?
i~72:  Crasshovpers =kl o humnidng noise wien they focd.
Als-, thoy con ‘'sing” by dr2ving the fenur, or
thi -.n:d first s.cnent of their onlarced hindlegs,

acrc. - the thickenos vedns of the fere wings, fiddle

3

flisht, they rake a rattling noise (which will
startle thn ursuspccting oba:rv. r) by vibrating
i

r aind ings against the forz wings.

3R
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ACTIVITY # 301

LEARNING EXPERIERCE° Rocks and Minerals

CURRICULUM ARF.A : Science

GR:.DE LEVEL

CONCEPTUAL THEME : Rocks have varying textures, composition,

and characteristics.




IBJIECTIVES
Students shoul? be abkle to.

se thoir ronzes of sisht and touch to oxamin. rocl specimens.
Obtscrv: and descrive tho charact.ris«ice of those spacimens in terms
of color, t:xtura cleavage. hari'ness and relative weight.

Cbserve to unvircnment in wnich the specimen occurs.

Pescrit.. rocks as scdimentary. mctamorshic or ignoous,

COULCEPTS

Rocks ar« described in terms of color, texture, cleavape, hardness
and rclativ: weight.

Diffcront types of rocks are found in 3iffiront areas.

Pocks ar: lividcl into thrce major classifications by the vay they
were formed s3cdimentary, metamorvhic, and ignecus. ;

JATERTIALS
‘lagnifying ~lasazs, penny, pocket knife.

FIELD ACTIVITY

Describe the cxternal charactcristics of th2 roct you have found.

Yhat is its color?

Is it the soeme color all over?

Is thce color solid, or is fthe rocl. specklad?

Jo you thin! this is t* 2 truc color or has somcthing stainad the rock?
¢ould you find out tic true color? "Mat might hav: stained 1t?

What is the shape?

Joe8 it hav: ractangular cdgos?

Is it rounded? (Waat w8y have caused this rouadad shanz?)

PFow h»avy is it? Is it heaviar or liehter than you expect it to b«?
How does it comparec with a familiar objcct of the same sizc, suca as »
baseball, an cgg, an erascr, ate?

Vhat is the texture? Smooth? Porous? Crumbly? Zandy? Stc.,  (Mhat
descrintive vords can you usn?)

How cculd you et a better idea of the real color and cleavazc of this
rock? (CAUTINN: Whea breaking ome- rocks, bz sure these taking part have
¢yes protected with safzty goggles).

Is the rocl the samc color on the insidce as it iz on the outside? (If
not, wiy not? Which is the true color of the rock?) Tescribe the
interior color? Is it solid color? Tocs the color appear ia lumpe or
speckles? Ixamine thc intorior with a hand lins. What 4o you see.

Do you sce ary indicatiors of sodimentary formarion? What? Tuescribe the
terturc on the freshly bSroben surface. Arc there any crystals? DTescribc
the cleavage. What shape are they? Powv many sidus <ocs cach have? MOTL:
Due to heavy trail usage and 1imit~4 nunbers of rocks this cannot bo Aone
in tha woods.

What 1s the hardncss of this rock? Will it acrate™ your fingernail? A
penny? Thc blade of the knife? Can it be scratched by your fingornail?
The Penny? The vnifa?

ERI
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How is this rncii a nar » £.0'.33 1rez2? Is it pa=t of an ocutcropping

of undecrlying rock? Xr > larg; bouiders like it here? Are thire
many pieces like it° it nive toen carricd here by a stream?

8y man? By grav1ty?

What is this ar:a? A roadside? par* of a farnm?
rountain? The floodpnlain of a stro
into soil here? (What mak.s you th

The basc of a
an? 1Is rock of this typz woathering
irl s17) .

To you think this rock is composed of only onc mincral or does it scem
to contain more than one minecral? Wave vou tested only on: mineral or
have you carrizd out your investisations for each of the minerals in

th= rock?
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ACTIVITY 35/ PAGES 2

LEARNING EXPERIENCE: Comparsion of Soil Types

CURRICULUM AXEA : Science

GRADE LEVEL ¢ 4th
5th

6th

CONCEPTUAL THEME : Scil is a very inportant life supporting

system,




SEJECTIVES
Students should be adblc to.
1. 1List ~hroe componunts of szoil
2. Describz orally diffcrences in texture, color and watcr ~bsorptiva
quality of s variety of soils (at least two varieties after the trin:

nore, if follow-up activitics are uscd),

3. Particinate ia class studies of soil, by bringing in soil sampl:.s
an</or performing the cxperincats.

4. Make soil and grow sceds ia it.

ULIT CCHCEPTS

1. Soil supports a variety of life.
2. Soil 1is comnosed of rock particics, plant particles, and animal rereins.
3. Soils can be recognized as sandy, loam, and clay.

4. Soils can be identificd by many recognizablec properties - texture,
color, odor, ctc.

PROCEDURE

Materials Needed

Yquare of whitc cardboard; water: hand lens: spade.

YIELD \CTIVITY

Whit color do you think soil is? ’

See what colors of soil you can find on this path. .Allow at lo.ot 15
vinutes for investigations.

What seems to te giving the soil these colors? Of what is soill nad=? Dnid
you sce anything thet makes you think this? (HOTE: If children do not
suggest that rock crumbles into soil, ask such questions as: Did you find
anything else on the path the same color as the snil? What happens to the
stonas when you rub thenm togethor?)

What causes the rock to break dowm into soil?

Can you find any rocks which shov signs of waathering?

Can you nal'e soil from any of the stones on this path? (Allow about 15
minutes for exporinantation - saf.uty glasses shoul? b worn if rocks ara to
be broken).

How does your soil look comparad with what is already herc? WHow does it
feel? Squeeze a handful of your soil and a2 handful of soil that was already
here and seems sinmilar to it: Comparc t': texturc, the way the squeezaed
nandful holds togcther. FHow would you describe any differences? Look at

your hands. What color are they? Smell the soil you havc made. Docs 1t
have any odor?




Is tl. re anything in the soil bcsides pulverized rock? Invescigations
should not involve tezriap up clent rsots. Look for arcas whorz the soil
is alrcady partially cxposud.

Take a handful of soil from noar thc roots of the grass. Sauceze it,
holding your haud near your ear ar you 4o so. Do you hoar anvthing?
Desceribe what you hoar, Coapare the squeczed cample with yours., Compare
the texture of this soil with the soil you mede. Smell this soil. How
would you describe 2ny odor you notice? Look at the color of your hand.
What do you notice? Examinc this soil carafully, using 2 magnifying glass.
Do you sce anything in it that was not in yours? What? Loo% around to

g¢. 1f you can get any idea what this i3, Docs what you s»e help explaia
what you hcard and snellad? Pow?

Spread out several handfuls of :his soil and dascribe all the diffcrences
you have noticed in the preceding investigations. YOTE; If the weather
has bu:en dry for a long pcriod of time, it nmay b2 necessary to pour a
littlc wzier on t:c soils being cxamincd., Even 1f the soil is wmoderately
noist, if time pormits, furthor obscrvations can bo made by pouring watcr
on 80oil and obscrving what happuns. Was the wator absorbed? iHow quickly?
If not, vhore did it go? What went with it? %hat color chanpns took placa?
What happens now if you squccze a handful?

If you were going to nakoe the very bast possible coil you could mak.:. vhat
would you put in 1t?

Of what valuc ore thc rock particilzs in soil?

Gf hat value are the plant particles?

0f what valuc are the aninala?

Jalue to whom?

FOLLOW=U? ACTIVITIES

1. Collect soils from divf.rent placces (school yard, Lome yards, woodlots,
ficlds).

a. Sleve a sample »f cach., W.at is lcft in the sicve. Nid more soil
go turough thce sieve or stay in it? Vhy?

b. Tzl an enual gquaatity of each soil sampl.. Heat ecach in an oven
until 4ry (or im 2 pan over a hot plat:). Weigh each sample.
P-cord dry weight. Put 2ach dried samplc in a glass bottle or tost
tubc., Add an cqual quantity of water to cach. Obscrve how quickly
the wat. r disappears inte thae soil. Pour in morc wat.r measuring
the cquantity until each tui-- is filled to the brim. Did each taka
the sane amount? Let stand 5 minutces. Pour off excess water from
each. Measure the quantity and notc clarity, Waich soil absorbod
the moct watar? +the least, Weigh each sample and record wet
weight, Compare with dry weight.

Let stand 5 days. Wocigh again., Compare the weights. What do you
think accounts for the diffcrences in weizht losz? From what soil
type did water cvaporatc most rapvidiy? morc slewly?

Fut a sawple of cach soil type in 2 t: 1t tibe or bottle of waic..
Describe what you see happening. Cork tie botitles and shakc zach.
Let the bottles stand, and wateh tiie soil settle. Ohscrve at




15 pinute intcrvale. Mow lomg is it befori: the water ia cach tube
18 completely cloar? Whict soil type settlad most quichly? Which
took the longest to settl:’ Way do you think this 13 g0?

Comtine scversl differeat soil typ.s. 4 dd water to just more than
cover. Slak:., Observe ii-c sottling action. ‘fter 24 hours
obsurve sedinmont layers.

ifake thc viry best soil you can from matural matarials. Play fair.
Write your recipe. Try growing 8ccis inm your soil. Hove a class
contest. Whose soil do sccds find best? Grow somc of the samc type
gazds in the other soil samples. Compare growth.

Find cxanples of decomposition in the school yard and at homc. ©D0o3
decomposition continue if the object is brought into the classroon?
What factors hasten decomposition?

What is a compost pile? Pevhaps some studonts could start one gith
parents help. What reasons could you give for having one?

What decomposzrs are in the seil you can't sec? Sprirkle particlcs
of decayinyg wood or pulverized soll in the surface of ager in several
sterile agar plates., ¥cep the plates in a warn (72°r), dark placa
for severzl days. what do you sce on the plates? Which plate showad
tha most growths? (Chick with a high school bioclogy teacher for

dircctions on preparing the agar).
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ACTIVITY MU'BEPR 352 PAGES 1

LEARNING EXPERITHNCE: Erosion

. CURRICULYE ARRA > Science

GRADE LEVEL + Mnd
3rd
Lth

5th

CONCEPTUAL THELIL : Erosion is a natural process that has been

aided by man's intervention.




OBJECTIVES
After completion of activity, stulcnts should be able to.
1. List three factors contrilbutingz to erosion.
2. Suggest two methods of erosion control.
CNIT _COMCEPT
1. Tlowing water is the major cause of erosion.

2. The numbers and types of plants growing in an area help to
determine the amount of erosion.

3. Erosion can be controlled by altering the flow of water and
numbers and types of plants in the area.

FIELD ACTIVITY

Look at a grassy hillside or any sloping piecce of ground. Can you sece
any water running over the soil? uhere do you see water? Where is
this water going? ihere is the water coming from? Is the water
clear? Bruwm? Comvarc an open piece of soil with one covered with
grass or other plants.

Bow does the contour of the land affect the run-off pattern of the
water?

Trace the flow of surface water from a strceam to its source.

What path does it follow?

What factors will affact the speed of the water run-off?

Which arcas do you think are damaced the nost by crosion?

What natural mcthods of erosion control do you see? What artificial
(man~made) methods of erosion control Jo y~ see?

What would happen to this area in a rainstorm if all plants and trees
were suddenly recmoved? What makes you thinik this? Have you observed
examples of this or have you learned of this throush reading or hearsay?




NCLDE FOREST STATE PARK
ENVIRONMENTAL EDUCATION CENTER
R.D.4 1, BON 392
READING, PEMMSYLVANILA 19677

ACTIVITY PAGES

LEARNING EZPERILHCE: Decomposiys

CURRICULUM AREA : Science

GRADE LEVEL

COHCEPTUAL THEME : Decomposition is natures way of taking

care of her litter.




OBJECTIVCS

After completion of activity. studcnte should be able to:
1. Differentiate between living and decormosing wood.
2, lame three organisms that aid decomposition.

3. Find cxamples of decomposition in their yards and near the school.

UNIT COMNCEPT

1. Decomposition is en important sgoil huilder.

2. Decomposition is aided by many organisms including plants and animals.

3. Decomposition is a slow process.

FIELD ACTIVITY

Do you think thesc trees are dead? Why?
What is the difference tetwecn a dzad tree and a living onc?
What will become of thesc trees if they arc not talen away from here?

15 the bark still on the trze? What happened to thc bark?

What is under the bark?

Tap on the bark. How does it sound? Yow does this compare with the
sound of the living trees?

Fzel the bark and the wood under it.

Pow would you Jlescribe it?

Does it feel the way it looks?

Does all the wood under the bark look the same? Feel the same?

Push and poke it. Can you find some that is fibrous? Spongy? Powdery?
What other words can you usc ta describe the way it feels?

Is there anything on thes: tree trunks and logs besides bark?

Is this material living or dead? Why do you think so?

What color are fungi? (NOTE: Although white or grcy will protably be
the answer, suggest thoy look more closely for other colors with such
questions as: .re they all the same shade of white? Grey? Can you
find fungi that are striped? Brown? Oranrc or rcddisk black? Cream
colored? Some other color?)

How would you describe the appearance of €ungi? Can you find fungi that
are: semi~circular, flat, or nczdle-1like?

Are 211 tnc fungil living? Why do you think this?

Can you find fungi that look like open umbrellas? <losed unbrellas?

A deer's antlcers? Uhat other ways could you describc them? From looking
at thcm, how do you think funei fecl?

How do they really feel?

How many difforent teztures can you £1nd? Can you find fungi that feel
velvety? Leathery? SGranular? Like paver?

What other words can you use to describe then?

Where does the fulvi get its food? Do you think this does anytling to
the tree? Do fungi get seeds? Why do you think this? Where are the
spores formed?




Can you find signs of other organisns that are or have been in these logs?
What signs?

Wha: do you think madc the holes. :inrks?

Dozs the animal which made thc hole seem to be therc nov? Whnt nmakes

you think this? Ity do vou think tiis animal was/is here?

What part might this animal have nlayed or be playing in the death and/or
decomposition of this log?

On what observations, if any, are you basing your answer? 1!Might there

be some other explanation? How could you find out?

Have all these logs been lying here the san> length of time? What mzkes
you think this? Find the one you think has been here the longest. Wherc
does the log stop and the forest floor hegin?

What will cventually happom to the log?

Should the park staff clean these woods and remove these logs?
Way do you thinl. this?

Is there any other place in this forest wh:rc¢ dccomposition is taking
place? How about in the filed? In your y:rd ind zarden?
What would the world be lika without the dr:ompasers?




TIOLTE FODEST STATE PARY
EVIPY TTUITAL ENUCATION CRETER
R.D.# 1, "0V 372
READTIG, 2VTUSYLYAILL 12607

ACTIVITY #354

LEARNING SXPERIECE: Soil Study

CURRICITLUM AREL - Scioneo
Languags Aris

Sceial Ttudics

GRADE LEVEL

CONCEPTUAL THENE 50il is an inportont lifc suppsrting systen.




OBJFCTIVES

After completion of activity stulents should ka atle to:

List three conponents of soil.

Describe soil in terns of texture, color, odcr, and water absorption
qualities,

Describe three ways in vhich the living orranisrs in the top part of
the soil affect the soil.

Deterriine the slope of the land.

Descrite ways nan uses and nanages the soil.

List factors to consider rvher deterrdning the use of soil.

Soil 1s conposed of rsck, plant and aninzl particles.

Soil can be described and ideatified by texture (sandy, silt, clay),
color; odor and structure.

Soil supports a variecty of plant and aninal 1life,

S5lope 13 an icportant factor in deternininc 1lnnd use.

MATERIALS HNLEDED-

Pencils

Trowels

Thermoneters

pE test kit

100 or 50 inch stick

yard stick or tave nzasure, level or jar vith water
tin cans with top and botton renoved

data sgheets

FIELD ACTIVITY

2ivide the group into snaller ~raips of two or three students each. Give
each group a clipboard, pencil, dataz sheet to be filled out. pI test kit,
trovel, thermoncter 2ad a can with top and bottor rarovad. Instruct then how
to do the pH! test, and hov to run the permatility test. (Push can into zround
an inch or two. Pour a cup of water into the can an? count thc nunber of
scconds it takes for the water to scak into thu ground). Assien the students
‘0 different areas and have them complete the data sheet.

After they have comprloted the sheets, discuss thelr findines, adding the
folloving questions,

Is all soil the saric color? UYhat do you think soil is nade of? Can you
find any rocks breaking dorm? Yhat causcs thent to brezk dowvn? Uhat clsc is
needed for scil? (orgamic matter) Do the plants and aninals you found do
anything to the soil? ‘hen night you find norc organisns in the scil? Less?
Different?

Docs the tenperaturc of the soil vary with the scason? Can you think of
2 placc where the soil may be warmer? Colder? At what toenperature do you think
organisnms grow fastest? (65° - 70°),

What was the pH of the soil? Do differcnt plants like diffcrent pii's?

Below 1s a list of plants and their vrcferrod pH. :

4-5 - rhodondron, azaleas, blucberry, fern

5-6 ~ pine, holly, oak, birch, rhodendron

6-7 - ncple, aster, peach, carrot, lottuce

7-C - beach, asparagus




Uhat dr yeu think ockes oV Jitfoe ot dn Cifforont placea? 'Tuld pbobe
culy fact v thee Coterdn s b e o plont cp o es? Whtt sbout ntonla?

Does «ter a-ale dnts o v sl (a3ter e cthors? "hy

Dotoreine the slpe of the 1t Sclect » pl-en thiat reopryoaents the
werye shope of the Innd bodng st 00! ¢ sl sowver ]l sessurcents wad avoerage
thett, Tlace one en? of 2 100 aef{ek nothe 81 pe ven want to reosurs . (O use
507 or 25 stick, but rirehor t rultiply finYners Sv 2 -r %Y. 1L 1 sticl
sutright t0 be about level, Place o 1oscl or o tar with scne louid fn 1t o the
sutrisht ctiek,  Rdse or Dwer the stic! uatil Livel, Moessure the nurber of
Inches the froo end of the stich fa Of the proun’. The nunboer ~f inchos is
the slope o f the 1ad {n porcent.,

Ne8urg

i ber
S rwnes

Does the goll tvpe change vith alopc? Docs slope ffect cresion?
Orgnnisris present?

Doecs the slope of the 1nn! lisdt 4ts use? "hot other fact ra vould lindt
the use of the 1and? (sedil dopth, porrability, toxtur.).

ERI

A FuiToxt Provided by ERIC




Activity #354 DATA SUEET

Ask your Guide for holp if y-u nced ft,
Yh+t color is the soil?
Is it 211 the sane color?
{That 4-as the s~il fcel 1ike? Gritty Soth Sticky  S1 ppery
Can you nake the scil intc ~ ball?
Ducs the soil hwe a smell?

Whnt docs it sricll 1ike?

PFow v=ny diffcront plants 2re groving in your s011?
Pow rany aninmls can you find in -cur scil?

List thc plants and aninals or drw 1 picturz of thenm.

i‘ow lany

Ulhat is thc tonper~turs of your s>il?
Docs the eclor of your scil change as you dig Acepcr?
Does ‘t fcol the same 2s you dig decper?

Wkat 1is the of of your s0il?

Tow rany seconds did it toke fer the water to scak into the ground?




NOLDE FOREST SIV.TE PARPK
NWVIPONAENTLL FrUZaTI0ON CENTER
CUMRU TCOWMSKIP, PRTHISYLVANIA

ACTIVITY NUMBER Q;ZQf/’

LEARNING EXPERIENCE: Dictionary and Writing Skills

CURRICULUM AREA : Language Arts

GRADE LEVEL

CONCEPTUAL THEME : Ideas about the out-of-duors can be communicated

morea accurately by emphisis on vacabulary growth.




OBJECTIVES

PROCEDURE

FOLLOW UP

1. To help students Jcvelsp a conversation vocabulary.

2. To help stulents improve their dictionary and writing skills.

Learning Actlvities:

The teacher could put a list of any of the following words on the
blackboard.

Scil weathering, erosion, humus, mantle, germinate, dormant,
topsoil, subsoil, bedrock, loam, silt, clay, water table,
crop rotation.

Water pollution, condensation, evaporation, contamination,
purification, chlorine, filtration, distilled water,
raservolr, algac, scwage.

Forests chlorophyll, chloroplast, ¢pidermis, conifers, cambiun,
phntosynthesis, taproots, termitaes, botamist, cellulosc,
lichens, scquoia, simple lzaves, compound leaves, bark,
deciduous, evergrecn, hardwoonds, soft woods, juniper.

Plants chlorcphyll, photnsynthesis, stamen, petals, phloem, pistil,
roothalrs, roottips, buds, flower.

Have the students use some of these words in a sentonce (use of words
would rcquire dicticnary work, if the students 41d not know them.)
Allow the students tc select = word, develop a theme centered around
envircnmental problems. Allow the atudents tr- select another word to
develop a theme showing man relationship with his envirnnment.

1. Many ideas =ad concepts develop from thesc students' writings.
The wriiings could then be shared with the class by allowing the
studenﬁg to rea? theilr papurs oral’y and discussing the concepts
presen.ed.

2, Have studunts read poems and stcrics using some of the words
1isted.




MOLDE FO™ZET ST.TT PAYY
WOIVITOMNAENTAL FLICATION CRIPED
R.D.* 1, BO” 30
READTVIG, PEINSYLY . L) 13407

PAGES

LEABMING ¥IIPLDIEYC ., Obscrving with Senses

CURRICULI. AREA Scilenca

Leagunge Arts

GRDE LFYEL

COLCEPTUAL THEME “ign learns about his world through

s¢nsory percention

A FullToxt Provided by ERIC




OBJECTIVES

After this activity. students should be eLle to

1. Iraw the general outline

2. Describe the toxture and the quality »>f thoe obj.ct using a list of
adjectives.

3. List at least thre: colors found in thc ohject. (The number may
vary depending oa tne cbjict.)
Describe the parts or units which meke up th~ obj:ct.
Describe briefly the steps and scnses uzed in the processes of
obgervation.
Write a description cof the object which, vhen read to the class,
sufficiently dascribes the object so that others can guess, w.th
no more than turez guesses, vhat it is,

INIT CONCAPTS

1. /‘x object can be 4escribed by shape, size, texture, color, smell,
and weight.
Zz. Learning involves the use of the five scnscs.

MATERIALS MNEELFD

Pand lens

FIELD ACTIVITY

Pick 1if ur if you can. Is it heavy or light? fompare ifs weight to
something you know.

Is it wet or dry, firm or nlisble, soft or hard? "o you think it would
break or tend if you dropped it? (Don't drop it until after you have
finished examining it).

How would you describe tho shape of the objrcct? Comparc it to some-
thing you know.

Describe the texture of the objoct. How does it fecl?

Doee it feel the same all over or do diffcrent perts feel different?

Sniff it. 1Is there a distinctive odor? Can you descridbe it?

What color is it? Compar:s its color to som.:thing more familiar,

Is it all the same color or does the color differ from one part to
another? If so, describe the variations.

Look at it closely. PFovw d-s28 once part differ from anothar? Are there
holes in it? (Many, few, Lig 1little?) Any other fine details?

Is thc object all one picce or iz it made up of smaller units?

Arc they regular? Can you oount them?

Might this be a2 part of a larger thing? Check the area for smaller
things rclated possibly to it.

What importance nmight it have for some plant or animal in the area?

[
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NOLDL. FOREST STATE P.ARK

ENVIRONMENTAL FDUCLTION CENTEE
CUMRU TOWNSHIP, PENNSYLV/MIA

ACTIVITY NUMBER __ ¢/ 2/ PAGES

LEARNING EXPERIENCE:

CURRICULUM AREA

GRADE LEVEL

CONCEPTUAL THEME

Listening

Language .rts

dlan learns about his world thrcugh

sensory perception.




OBJECTIVES

1. To enable students t- rcesgnize that lcarning cxperiences occur |
by listening.

2. To teach students to use¢ thoir senses to disccver and lezxrn abrut
the world they live in.

UNIT CONCEPTS

1. The five scnses are valuable learning tools.

2. Man learns by using his cycs, ears, t-ngue, nosc, and fingers.

PROCEDURE
Materials needad:

Tape r«corder, reccrd player, records of bird calls, other animal
soun] 2nd other sounds of naturc.

FIELD ACTIVITY

1. Takc students on a ficll trip (aroun? your schocl, te the Nolde
Center.)

2, Divide your class into sroups of five (5) students cach. Each
group should have a group lcader,

3. Allow the students to sit d>wm aleng various areas of the trail
to raocord the sounds of the forest or field. Listenins activitics
should not necessarily be limited to bird calls, but scunds of
»ther animals and other out-loor sounds.
In thc classroom this tape can be played and, at the same time,
pictures of corresponding animals displayed and discussed.
FOLLOW UP

1. illow the stulents to write 1 thuene abrut the sounds heard.

2. Take your stuionts int-~ the city to cempare the sounds and the
producers of thesc sounds.

3. Play for your students LP recoris.




JOLTE FOREST STATE PARK
EUVIROMMENTAL TOUCATION CEMTER
2.0.4 1, 3oy 322
RE.DING, PEUNSYLVATIA 19607

ACTIVITY NUMBER 431 PAGES 2

LEARNING EYPERIENCE: Txperience in sketching

CUIICULU Y AREA

GRADE LEVEL

COMCEPTUAL TEEME  : Patterns and designs exist in nature.




SUBJECT

Haturc: particulerly plant life with cmphasis on detail of one subject

F)
and not an catirec scenc.

OBJECTIVES

1. To develop an awarcness of tho patterns and designs that are found
in nature,

To understand how some modern art is a form of reality. Some
peintings are magnified showing great detail rat.er than a distor-
tion of a shnoc with no rczl meaning or purposc.

.LS FOR INTRODUCTION

Collect rictures of nature such as:
(a) trces

(L) flowars

(c) egrass

(d) different tree bark, ctc.

Several close-up views ghowing preat Jetail is necessary.
A good source is the .wdubon magazine January 1262 and 1970,

One 2 x 12 sheet of oak tap. Cut a windowr 3 x 5 from center.

If approvpriate sliles arc available, thesze could shorr detail in
pattcrns in naturec,

TIRODUCTION
1. ©Show picturcs of forests, fields, flowers as an antire picture.

Use the oak tag shect 2nd nlace over these pictures to only show a
section of picture.

Bring to students' attention th:z lines, patteras, or designs that
arc created by this method.

Point out this is what they should be looking for when sketching,
parts of a vhole rather than the entire scome or ohject.

“ATERLALS MEEDED FOR FITLD TRIP (eaci: student)

ZB sketching pencil (or any soft pencil).

Gun eraser.

Cardboard (¢ x 12 or slightly larger) - to usc as writing board.
Large “bull clip to attach paper to cardboard.

Several (6) - "L sheets n-owsprint.




PROCEDURE

Each studeat selects a spot or subject to sketch and procceds to make
"thumb-nail’ sketches in the following manmer”

Quick lines.
Free moving (not forcad).
Zmploy shading where necessary.
Emphasize details, not completed picture.
s many thumb--nail sketches should be made as time will allow.

FOLLOW-UP_PROJECTS

Using thumb-noil sketches as subject, finish in following manner:
1. Pen and ink sketch

2. Scratch board

3. Colored pencil finished skctel

4, Water color using:

(a) wash for background witi: pen and ink sketch overlay
(b) dry brush

5. Copper relief
6. UYax paper - watzrcolor resist

Colors used may suggest plant or fecling.




(
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NOLDE FOREST STATE PARK
E [VIRONWEIITAL EDMCATION CEM'TLR
=.D.# 1, ROY 322
READING, PE.SYLVANIA 15697

ACTIVITY # 432 P.GES 2

LEARNING EXPERIENCE: Experience in Expressing Textures

CURRICULUM AREA . Art
GRADE LEVEL . 5th
6th

CONCEPTUAL THEME ¢ MNature provides aesthetic value

for man to enjoy.




OBJECTIVES
1. To develop an awareness of texiu.re ir naturc using the sense of feeling.
2. To acquire a knowledge of expressing texturcs on paper through art.

3. 7o understand the corrclation (symbolism) between shapes and colors
with textures.

4. To re-enforce the concept of the nrimary and secondary colors.
5. To develop an appreciation for the aesthctic valuc in nature.
UNIT CONCEPT
1. Textures are surface designs.
2. Textures illustratec variations in depth within the design.
3. Sharp to smooth curving lines arc found in tcxtures.
4, Patterns in textures are crzated by the depth and the lines.
MATERIALS
Large black crayon without paper (cach).
Small pleces of tissue paper - various sizes and colors.
Piece of cardboard for drauving board (each).
White drawing »aper - 9 x 12 (cach).
White glue.
Small glue pan or dish (several).
Small paint brushes (2 doz.)

PROCEDURE

Introduction:

1. Talk briecfly on the five (5) sensecs.

2. Emphasize the scnse of "fecling', asking the students hov can we
express this fceling to others.

3. Ask the questions:

a. How 1s "feeling" cxpresscd in nature? (texture)
b. How can we translate these textures clsewhere?
c. What relatiouship do the following words have with toexturcs?

(1) rough - smooth

(2) jagged - curved

(3) red - blue (also other colors)
(4) 1large - small

Demonstrate:

a. Texture rubbing on tissuc paper.

b. Tearing the tissuc paper to expriss tuxtures.

¢. Overlapping the tissue paoer tn croate additional colors, thus
expressing other "fecling'.

1




NOTE: The scnse of touch is not the only "feeling" in nature.
4 student might have an cmotional feeling about a tcxture
which can also bc exprcssad through shape and color.

FIELD ACTIVITY

1. Have students make as many tcexture rubbings as they wish keeping in
mind the following rclationships: )

a. Texture to sizec of paper.
b. exturc to color.
c. Feeling to sizc of papcr.
d. Fecling to color.

2. After texture rubbings are finished, arrange rubbings on a piece
of vhite drawing paper. Kecp in mind the following:

Size relationship.

Color

Overlapping to create new colors.

. The feeling (emotional) created by the toxture.

an oD

There should be an informal balancc of these relationships.

3. After a pleasing arrangement is made remove all tissue paper from the
sheet of whita paper, remembering vhere cach picce is to be placed.
Starting with the picce of tissue pcper that was on the very bottom
of thc overlappings, spread a glue mixture (one part white glue with
one part watcr) on the back of the tissue paper with a brush. Put
this picce of tissuc paper back on the white paper where you had
orginally placed it. Continue until you have completed your arrange-
ment again.

FOLLOW-UP_PROJECTS

l. A texture collagé nmade with actual texturc pieces.

2. A three dimensional collage' with cmphasis on form as well as texture.



NOLME POREST STATE PARF
EMVIRNITENTAL DDUCATION CEYTER
R.D.}F 1, POX 382
READING, PETSYLV,/IL 10607

ACTIVITY NUMBER _ # 433

LEARNING EYPERIENCE: Shapes and Patterns

CURRICULUM AREA ooArt

Lancuage Art

GRADE LEVEL : Kinderp-~rten
1st
2nd

3rd

CONCEPTUAL TEEME Objccts ~re recognized ’by...axhape and pattcrn.




R

hadd

A -

OBJECTIVES

After complction of activity, studcnts should be abl:o to.

1. List articles in ordor of rclative size from largest to smallest,
when given a sct of articles in a natural enviromment.

2. Find lcoaves of at least three diffcorent shapes 2nd be able to sketch
sh2pos saen in flowers, trezs, clouds, and other natural phonomena.

UNIZ CONCEPT

1. Objccts come in varying shapes and sizcs.
*2. Objacts can be ordercd byshape and size,

M~IERIALS NEEDED

Pencil ¢ ad paper

FIELD ACTIVITY

Wrat shapes can you see? Are all trecs shapoed the same? Sketch a few,
What shape is a 1eaf? Trac. .. least three leaf outlines. What shape

is a flower? Find one that is bell shiped, triangular, round. What
shape is a cloud? Try to sketch som:. What happens while you dray? Can
you find a triangle, a rectaugle, 2 square, a circle, etc?

What sizes can you sec? List some things you can sec starting with the
biggest thing and getting smaller until you rcach the smallest thing you
can find. What things can you sce that can be both big and little?

What patterns car you see? Sketch some. Can you find patterns ¥n the
bark of the tree? Can you sec patterns in plants, birds, insccts and
other animals?

Can you find a tree that reminds you of soncthing: 4 figure? A vase?
Etc.

Can you find a texture in somc natural object that you would like in
cloth? What would you make from such cloth?




NQLOE TOREST STATE PARY
LVIROENTAL EDUCATION CENTER
R.D.i#t 1, BOX 39Z
READING, PI™™WSYLVAZTIA 19677

ACTIVITY NUMBER 43y PAGES 3

LEARNING EXPERIENCE: Comrmnications: Sxketching ani Writing

CURRICULYT{ AREAS : Language Arts
\rts

Self-uxpression

GRADE LEVEL : 3
4th

5th

CWCEPTUAL THEME @ Patterns and desiegns in the out-of-doors invoke

varyving individual mental improssions.




OBJECTIVES
Students will:

1. identify scnsual qualities of in obicct and cor.ey thcir impressions
of the objcct to othars.

2. intcrpret the responses of othcrs to animatc and inanimate objects.

3. recognize basic physical nattcrns and designs in thelr surroundings
and attempt to reproducc them on mapcer.

4, attempt to convey their cmotionnl responsc to what they sec to others.

5. skztch an orpanized pattern or design in nature and verbally describe
the basic pattavns included in thelr drawing.

6. oxpress in writing their responses to an organized design or pattcrn
in the out-of-~doors.

7. respond to the impressions others recuive from what has been said or
written.

UNIT CONCEPT

1. Objects individually have certain qualities by which we recognizc thom.

2, Each individual may have a difforent responsc to what hz or she e€x-
periences in thce out-of-doors.

3. How we internret the environment depends on the cmotional experiences
we havce 1a the out-of-doors.

4, Our environment or surroundings is thc sum total of the objccts w:
percelve.

5. Objects in our surroundings rclate to onc another; our perception of
all the objcets together is the basis for our response to our sur-
roundings.

MATERIALS

Cardboard for writine

Cardboard picturc framecs
Pencils

Paper for writing and sketching

PROCEDURE

Have cach student find a singlc objecct somewherc near them. Ask zach
student to write down on paper at least four (4) words which describe the
object. Gather the students together and with each student in turn: without
telling us what the objects 1is that you described, how or what did you feel
about the object? Ware you hapny? 8-4? Afraid? Excited? Have the student
read the words he or she has written ~n it paper to the other students. Ask
the other students to attenpt to gucss what is being described. When the
object is maentioned what other words wouid you ucc to describe the objact to
somcbody. How did each of you fcel about the objcet when you found out what
it was?

Ask each student to find two other objects that are ncarby or aside onc
another. Sketch the objzct on your paper so that they look as rcal as you can
make them. When they Lave finished, have the students exchange their sketches
with onc another. Taking cach individually, ask the student to look carcfully
at the picture and identify vhat the objects are. As the objects are identified;
do you think it 1s light or dark in color, heavy or light in weight, larger or




smaller than yourself? hat bacic shapos can you see in the drawine? Circles,
squarces, rectangles? Do you think it would havec 2 smcll? How would it sncll?
Are they sharp or dull? Fricndly or dangerous?

Find out vho the ower iz, Ask; why 4id you choosc those two objccts?
Do you like the objects? Arc you afraid of the ohjacts? (Get the student
to use cmotional words in describing thc subjoct such as stromg, beautiful,
upiy, old, nice, strange, neaccful, cxcitine, ete.). Why do you fecl that
vay about thc objcets? Te the rest of you fcel the same way? If not, why not?
(Get students to relate personal expericnces with objects).

Civce cach of the students a square picture frame. sk then to hold thc
frame in front of their face and look closely at something small (ex: a bug on
the ground, a pebble, a small weed). ¥ecep watching the small objcct and move
back until you can see another (new) objcct in the picture framc. Do this
several more times until you have five (5) or morc objects in your picture.
Sketch your picture on the paper using straight and curved lincs, circles, and
other faniliar shapes. Show the objects size relationship to onc another. If
something is dark, use shadins to show how tac cbjects contrast in color
qualitics., 8 you draw your picture try to show hcw you fecl about thc obj.cts
you sce.

When the students have finishcd thoir skotches: write a fuw sentences
about what you have drawn or make up 2 littls story to go with your picture.
As you do this try to use words that show how you feecl about the objects and

the picture you sketched.

When the writing has boem completed: ask the students to individually
describe their sketeh and what objects are present. Agl: the other students
to close their eyes and try to imagine thc picture that is being described.
AMlow the other students to quéstion the student describing the picture for
details. Ask each student to then draw the picture he or she has imagined.
Have them compare their sketches to the original. Discuss any significant
differences that occur as they each compare. (What kinds of fceling were
expericenced by the listeners as the picture was being described?  Encourage
the usc of cmotion connoting words).

Following the discussion 2sk the student to rcad the sentences or story
that he or she has written. Look for cmotional indications in thc vritten
matérial. Question the writcr about thcse emotions and relate thum to thoso
expericnced by the listeners or have other students determine thc crmotional
experiences of the writer (do you think he or she was afraid of thc objects,
liked or dislikecd the objects and why?).

1f timc allows repeat the above using larger arcas as subjects.
FOLLOW~UP_

1. Have students examine selected objects and write storics about the
objccts. Ex: hov they came to be, how they came to be located where
thcy arc, what effects the object may have on others. Have the
students orzlly read their writings and compare vhat they have writtcn
with what others have writtun,




Using a proccdure similar to that in 4 1, poll the student's ¢motional
regpones to the otjocts. “x¢ nost afrald? Did most enjoy sceing

the objcct or dislikc it? Discuss the various responses and investicate
the reasons for the common recoonses.

Skutching skills could be deviloped My sractice in recognizing detail
and cbject rclationship in propared sketches.

Fave studcents list all the words that could be used to describe an
object, or 2 completc picturc.

Collect =nd cxamine composite pictures prepared vrofessionally. Poll
the students for cmotional rcsponse and rucopnition of detail in
organization.
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ACTIVITY PAGES

LEARNTHG EXPERTENCE: The Fffects of Air Pollution

curriculum area Science
Health

Social Living

GRADE LEVEL

CONCEPTUAL THEME Pollution 1is a social problem and soclety is

charzed with the responsibility to control {it.




OBJECTIVLS
At the conpletion of this activity, the scudent shouli

be able to recognize that air pollution is injurious to thz body and
threatens human ~calth. :

demonstrate the ability to recognize sources of air pollution,

_become aware that air pollution destroys the aesthetic delights of
nature.

realize that air pollution can kill plants, animals, and human life.
demonstrate the ability to recogrize variouc kinds of air pollution,

CONCEPTS

Air pollution contributes to dicease and prematurc deaths.
Air pollution is a complex problem.
Adr polluticn obscures visibility.
ir pollution attacks materials.
Air pollution injures and kills plants, animals, and human life.
Lir pzllution is an cconomic waste.

Ar nollution consiste of hydrocarbon, carbon monoxide, solids, S0,,
othcr gases.

THTRODUCTION

The most dramatic evidence of the effects of air pollution on human beings
lies in the disasters that have overtaken large and small communities., A&t
various times in history these disasters have awakcned the public to the
proulem of air nollution.

The problem of air pollution is always present and affects all of us,
especially the city dwoller. Various pollutants affect us in different ways,
but it is the human body, cspecially, our lungs, which are the most vunerable.

The cffects of breathing polluted air are cumulative. In most cases the
damage is done before we rcalize it and then it is too late for the damage is
irreparable.

There is a marked incrcase in lunc discases such as emphyscoa, chronic
bronchitis, lung cancer and colds. The rate of incidencc of these diseascs in
nmetropolitan areas is twice the rural ratc., These effects of air pollution can
be seen in abscnteeisnm in industrial plants throughout the United States.

Adir pollutants corrode, soil, abrade, tarnisi, erode, crack, weaken and
discolor materials of all varieties. Plants arc damaged and destroyed due to
air pollution.




The major variables that affect the type and soverity of air pollution
at anytime or place ara:

types of pollutants

quanity of pollutants

wind speed and dircction

topoaraphy

sunlight

precipitation

change in 2ir temperature with altitude
susceptibility of individual to particular pollutants

PROCEDURZ
Before field trip studeats should:

List all the things the class knows about air pollution. Scparagely
or as a group.

Discuss the types and sources of air pollution (man-made and natural).
Discuss sone of the problens created by air pollution's effects on
huran body, effcets on plants, econonic factors. (increased cleaning
costs, corrosion etc.) Would it bo less costly for industry to cut
down on air pollutants instcad of paying costs to reversc the effeccts
of air poliution?

4. Discuss thc factors that contribute to the severity of air pollution
in a given area.

5. Vhat are the air pollution problems in your own community?

FIFLD ACTIVITIES

1. Examine plants that grow outside. Compare plants growing in an area
of high air pollution (in a city, along busy highway) with those
crowing in an area of low air pollution (park, farm). .rc some plants
more resistent to air pollution?

Use a Ringclman Chart (available from the U.S. Bureau of Mimes) to
determine the severity of air pollution conming from smokestacks in
your area. The chart is based on the darkaess of the suoke coning
from a stack. Take many readings at different times of day, week,
season, weather conditions.

Visit a city and look for effccts of air pollution. Deterioration of
paterials such as paint on houses. Eye irritation, decreased visi-
bility, crumbling buildings, soot and dirt on buildings, decreased
machinery efficicancy.

Test for particulate matter in the air at various sites and under
various conditions,

Use a tank vaccum cleaner, attach filter paper over the hose. un the
cleaner for a pre~determined length of time. As the cleaner rums, air
is pullad through the hose, and the particulate matter 1s trapped by
the filter paper. Conpare the filter paper with an unused piece.




Comparc various areas and different tines of day. Is the air in the
classroor: polluted?

FOLLOW-UP ACTIVITIES

1. ilake a collection of photographs of various sources, and types and
effects of air pollutionm.

2. Discuss solutions to the problems in your area. iake a scale model
of a Cottrell precipitator.

You will nced:

carboard tube

stripc of copper screcn 67 x 1%
fect of atandard wire
toothpicks

stick vf Iincense

spark coil

knife switch

6 volt battery

ncetal dish

e e R X
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Light the incense. You will "¢ able to sec the smoke tarveling up the
tube and smell the incense. Now turn on th¢ spark coil, What happens?
Why? How could this device be used to prevent air pollution?




3.

4.

Make a map showing arcas of high and low air pollution.
Test for particulate mattir around your schocl or community.

Coat microscope slides with petroleun jelly. Place outside for
several days. Particulate matt.r will adherc to the petroleun
jelly. Coupzre different areas.

Place jors of 2 neasured amount of water 2t various locations for
soveral days. Bring inside and evaporate the water which 1111l lcave
the particulate matter. Weigh., Be surc to cvaporate an equal
amount of water that has not been placad outside to compare your
sannles with.

Start a club to fight eir pollution in your area.
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LEARNING EAPERIENCE: Noise Pollution

CURRICULU! AREAS : Science
Fealth

Social Living

GRADE LEVEL

CONCEPTUAL THEME Pollution is a social protleir and society

is charged with th: rcsponsibility to control it.




QOBJECTIVES
At completion of activity students will bec able to.
Mame properties of noisc sud sound.
Give reasons for increascd noisc Izvels and nolse sources.
List effects of aoise.

Give vays to reduce noise levels.

CONCEPTS

1. Sound is judged on loudness and pitch.

2. Noise involves irregular and intermittent sounds, localizationm,
unnecessary sound, reverberation, uncxpected sound, background noise
and time of day.

3. MNoise affeccts our everyday life.
4. There are ways to reduce noise pollution.
PRECEDURE

Vhat 1s sound?

What 1is noise?

How did you tell sound from noise?

Did you consider the recelvers, (tne people who hear and complain
about sound?)

What is loudness?

Will any sound become noisc if it gets loud enough?

Fow do we ncasure loudness? (decibels -~ one decibel is the smallest
change in loudness that the average human ear can detect).

How loud is normal talk?

At what level does noisc become painful?

What is pitch?

Are higl or low pitched sounds more anncying?

Do intensity (loudness) and pitch interact to dctermine sound or noisc?
What other charactoristics affect sounds?

Irregular and intermittent sounds are usually considered noisy more often
than steady sounds. Can you think of any sounds like this?

How do you feel if vou don't know where a sound is coming from?

Do sounds that you fcel are unnecessary bothaor you more than sounds that
are necassary?

What sre some examplcos of this?

What is a reverberation (echo)?

Can you hear them in any room?

What 1s differcnt about rooms that hive echoes and those that don't?
What do you do when you hear a sudden noise?

VWould you react the same way if you knew the noise was going to happen?
Can the area in which a sound is heard determine if it is noise or not?
What about a uotorcycle in a residentual arca? in a city? in the country?
Find out how much sound different kinds of machinery make.

Is it noisc when your mother runs the vaccum cleancr? What if you are
trying to watch television in the same room?

1




Are sounds "noiser’ ot different tincs of the day?
What are some of the sources of noisc? (populaticn explosion, urbanization,
automobiles, trucks, buscs, motorcyclcs, airplanes and airports, industry).

FIELD ACTIVITY

Visit various 2-cas in the commuaity that have different sound levels.
Take a tapc recorder (if availzble). Tanme the volume dial, so it is always
at the same level. Record for approxinately five minutes and make a list of
the sounds you hear during that time. Compare different arcas. Compare the
sane area at diffcrent times of day. %here are the sounds conming from? What
is making them? Do you classify them 2s noisc? How could some of the sounds
be reduced? eliminated? Can you think of an experiment to test your ideas?

FOLLOW-UP

What are some of the physical effocts of noise? (hearing loss, emotional
ef foets, financial effects). Discuss various ways that noise can be reduced
in various areas.

Study waves to find out how sound travels. What happens when sound
waves enter the:'ear? How do we hear?
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LEARNING EIPERIENCE: IMatural Euviromient vs. fultural Environment

CURRICULUA : Social Studius -~ Vistorv
Sociology
Political Science
Geopranhy

Econonics

GRADE LEVEL

CONCEPTUAL TREWE “4an's cultural environment affects the natural

environment and vice-versa.
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OBJECTIVES

Students should he able to:

1.

2.

s

Determine the uistorical valuc of the ragion and the local community.

Relate the general role of tle historical trail to the economic-soclo-
political dev.lopment of the discussed areas.

Ideatify factors which cause stable growth in commuepity and regional
environments.

Determine factors which hinders growth in community and regional
environments.,

UNIT _CONCEPTS

1. len mipgrates to mect his needs of survival.
2. Natural environmznt affects mans decision to devzlop an area.
3. “atural biological -avirommcnt affects mans cultural environment in
three general ways: ecoronically, sociologically, and politically.
PZOCEDURE
Pre-trip
1. Teacher should give broad =xplanation of economics, sociology, politics

and other sncial science disciplines previous to the visit in the
field.

Fiald Activity

2.

Studeats will be tak.n out into the fiel. to discuss the social studies
arcas requestad by the teacher. Factors .o be pointed out will be:
economics of for.st and forest products to local wildlife and this
relationship to the cultural environment of the local community, social
rclationship betuccn plants ané -nimals - and their rolc on tha social
r-lationships of man; thu politi s of a natural environment - and its
rclationship to politics of mankind.

Discussion and comparison of all social studies activities involved.
Observation and thought on such topics as class stratification in natural
realm compared to class stratification in cultural rcalm.

FOLLOW-UP ACTIVITIES

1.

Map local region.
a. Find the various types of natural resources in the mappced out arlas.

b. Point out river valleys and cormunities which ahve grown on their
banks. Discuss why locations werc sclected.

c. What in the natural enviromment causcd pe »le to scttle i this arca.

-1~




What social causes 1lcd to migration to this region? Was it
cconomical gain? Political gain? 32cligious persecution?

Was the arca icveloped by one majior c¢thniec group? Were they clty
dwellcrs? Tarmers? Wanderers? T£ develoned by one group, during
what period¢ did other cthnic or racial groups migratc ot the area?

Comparc cultural environment growth (such as cities, villages. townm,
farmlands, rascvoirs, parks, etc.) to the ducline of natural cnviron-
ment (meadows, forests, wildlife population, etc.). Were these ratios
different in the ycar 1400 than in the year 1900? 1In what ways? how
will they differ in 2000 A.D.? Can a 50 year compzrison study bz done?

Continu.d discussion and obscrvation,

a. Students can compar: grouns of peoplc or individuals in thc role
they play in their environment. How docs a civic league utilize
the outdoors? How dous 2 farmor duocide what ficlds to plant?
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LEARNING EXPERIENCF: The Chanzing Environment

CURRICULUM AREA : Science

Geography

History
GRADE LEVEL : 4th
5th
6th
CONCEPTUAL THEME : Man's occupation cf an area is affected by

his physical environment.




OBJECTIVES

Upon completion of this activity students should be able to:

Determine how geography of the local community has affected the
politico - socio - economic development.

Describe the geography of the varicus regions of the local community.

Recognize past accomplishments and present problems by man as his
physical environment changed.

Determine thz geologiczl, physical, sociolosical structure of the

community (or Nclde) and note the changes which have occurred over
the years.

UNIT CONCEPTS

1. Orderly laws appcar in nature; these laws secm to govern the
distribution and success of livinz things.

2. The structurc of a community changes with time.

3. Everything within a community is cyclic.

PROCEDURE
Class discussion prior to field trip and acccmpenying activities.

1. Students should compare and contrast the definiticns of "physical
geography' and “ecology”.

2. Securc topographical map of areca. Have children observe the map
and hypothesize as to the location wherc the early settlers decidod
to live. Children should comsider all the nccessitics of life as
it would apply to colenial days. Children should provide reascns
why they have chosen specific sites on the map.

Students should make a listinz of the necessities of 1ife and the
possible types of employment for scttlers during the colonial times.

Have students discuss what they feel would be neccssary for a
colonial farmer to know in ordcr tc be successful.

FIELD ACTIVITY

1. Students, on their way te the Centcr, should visit the saw mill;
collect data on physical features of the arca; and compare their




1.

-2~

classroem hypothesis from the toposraphical map with the observable
features (can usc class time t: conclude tuls activity).

Studcats should compare and contrast the Water Shed area and the
Farm aren as possitle sites for acriculture in the colonial days.
(Possibly studcnts could be presented with the problem: If you
were a colonial farmcr which of these two areas would you choose
as a possible site for your farm? Why?)

a. Students should cbserve the following features of 2ach arca:

(a) Geological featurcs

(b) various types of soil

(c) Types cf flors prescnt and abundance in cach area
(d) Types of fauna present 2nd abundance in each area

b. During obscrvation students should speculate as tc why .
knowlcdge in these arcas would be helpful te 2 farmer.

c. Students also should be able to investigate, to some extent,
the interrclatedness of the flora aud the fauna in the area
as 1t relates tc farming.

d. Students should keep in mind the question: Whet did the settlers
whoe werce farmers have to know about an arca 1f they cxpected to
be successful in their work?

SUGGESTION: Students could te divided intc specifie
study groups concentrating cn (a) geology
and soil form=ztion, (b) fauna of area - thedir
needs and habits, and (¢) flora of area -
habitats and necessities for growth and
reproduction,

Sepcific questions and/or problems could
be assigned to students to arrive at scme
understanding of assigned area.

FOLLOW UP

Students, either at school o* at the Center, could be gathered to
discuss what knowledge was necessary for a farmer t: be successful
both in colonial times and today.

The followlng questions could be considered:

a, Of what use 1s geology to a farmer?

b. Of what use 1is knowledge about the habits of animals present
in an area to a farmer?

¢. Why would a farmer have to know about the plant life that 1s
present in an area?

d. Is it neccessary for a farmer to know about the science of ecrlogy?

e. What are some problems that a farmer would face if he did not use
ecological approach to his farming?

f. Based on your observations, which of the two areas considerad at
the out-door education center would you choose to farm on 1f you
were a settler in this area?
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Is it necessary for a farmer to know about the science of ecology?
What are somc problems that a farmer would face 1if ha Jid not
use ecological anaronch te his firmine?
Rased on your observations, -—thich of the two areas considered
at the out-door education cent2r would you choore to farm on
if you werc a settler in this area?
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LEAPIILG EXPRPIENCE: Community Profile
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CMCEPTUAL TiEvn The environment of an urban community has nmany diversified

features,
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OBJECTIVZS

Upon completing the activity, studcnts will bc able to:

1. differentinte between the trwoez of people in the arca surveyed.

2. differentiat:s betwrecn the veriaty of nzeds which people have in
the surveyced ar:a.

3. Aiscover the importance of comnonents, such os transportation,
business, ete., in helping to koen the community alive,

4. identify the role of the student, as 2an individual, within the
community.

UMIT CHICEPTS

1. Within 2 community, we can identify grours of individuals on the
basic of age, employment, racc and cthnic background.

2. Within a commmity, e con identlfy th2 ccoromic nezds, such as
food, water, clothing, and shelter, that arc basic to individual
survival,

3. Urban cormunitics have various man-made systoms tthich help urban
arcas to function (such as ronds; scu.rs, telophone, hoat and
lieht, -=tc.)

4. TYach individual bas his own nichc in the urban community environnoent,



II. Planning Your Survey

You could. survey every third structure -~ or - survey four structurcs in
each block at random.

Decide on the numbers and locations, and make sure cach tcam doecs the same.
Will you do botl sides of the strect?

Who will ask the questions at cach place? You will probhably want to take
tu

P IN MIND:

How much time you will h-ove.

It is best NOT to enter a2 housc:.

You are representing 2 professional group.

People will be happicr to answer your questions if you arc courtzous.
PRACTICE

Interview your friends

Have them pretend to be difficult or talk about things you don't ask.
You can expcet some prople vou survey to be this way.
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CIINITY PTOYFILES

This ssction prasents » frame ot for an active community investigation by
tae students. The studies couis Ye ocused on ro:l prciicms in the cormunity.

The “work sheets' on the napcs that £21lor are written frr the students.
These c2n be duplicated aud civen to tiem as = small Lootlet, if vou desira.
Thz annotations on the tor of cach pira are for vour use in puiding the section.

In tiis section the students will learn things about the neighborhood
around the gchool - ab-ut the people who live and work thoere ani the types of
homes and businesscs they mipht find., 7o do this thoy will want to make a2
survey. But it is impractical to survey cwvery dsellin: or business in the
community. Instead, thev +11l bave to tale saunles3.  The sammling method can
be compared to a poll, such as the Gallup Poll and the Farris Suryey, which do
not contact all people but do rive reliable surv.ys of public opinion.

Instead of surveying every tome withia a £ive block radius of the sciiool,
the class could for crample, plot ‘maginary lines from the school in various
dir:ctions and survey all t.e buildings aiong these lines. If the students
want they could Mave thege liros cut across bacl: yards and throuch the micddle
of houses From a practical standpoint, how:ver, this would obviously be in-
convenient for the homeowncre ané would mate the survey harder fcr the students.
A simpler method would bLe to¢ Yavz the lines run along the streets. This way,
thc studerts could canvars the peorle oa both sides. If they use thice method,
they will be deing what is ca2lled = “transect study.” Whcn the investigation
is complctad, they will Lave gaincd sone information about various aspects of
the comaunity,

The results of t.c study should be disrlayed vrith maps, pictures, and
colorful histogprams. The studeats should be able to interpret these easily,
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ENTDS TO SHE TEATHERX:

™is section is orticnzl demendiny uron the availability of camerzs. Tile
school may have some. Polaroids are idpal, siace they oive instant results.

If only one group focs out at 1 t£l-o, ona camera will suffice.

If tao students offer to wrine a camera fren home, yor might c.uecl: with

ir parents for nermission. M carcra per srour is ideal. To insure raturn

on the pictures. tha schiool sheuld sunoly the film and developing.
The class is now ready to go out. The number of nuccssary trips will depend
upon the time availal le and the lenoth of the transcets.

the

PICTURES~-SROW OTHE™S

If camerac are avalliatle you cian rhotopraph
the plzces you survey.

rracticz using a camcra.

Tecide who will take certain pictures.

Take the picture z2ftcr von talk with the people.
Veep a list of the order of the pictures

in the camera as you tal: tiuem. If there
is any possibility cof confusing onc
tuildinm with another, kace notes to help
kcep the pictures and touses in order

after they cope rack from the dcveloner.

PIZTURY MO,  SURJECT LOCATION

1 0l1ld Housc 35 ¥1m

Lpartmwent 377 Flm

Garpagc: 329 Elm

014 housci{dog in
yard) 333 Elm

‘facant lot

Housze (under
construction)

01d house(for Sale
sien in yard)




HIOTES T0 TYL {EACKUR:
The pictures can be ercuped in ways which emphasiz~ the aspects studicd:

These c2n Lz don: by scparate grovss, or the students can put thelir
nicturceg to~cther.

& proup discussion can be bas.d arow.d the picturas.
Possitle discussion questions:

¥hy are these places danperous?

What rakes these places sa%e?

Yhat would you do to make the dangerous pizces safer?

You will want to develop aquestions which pertain directly to your specific
study.

WBAT CAll YOU 20 WITY THE PIZTURIS?

Arrange them like

a
string map Contrast them Group them

Places people Play

| _
——— - ————— e e

4 small
|

Plac:s pecple live

| Pla.os pcople vork

danreroud Pilacvs people
| buy thineg

saf.

| r ——

D

Places that
help neopic

b




NCTES TO TPE TEACRER:

Point out that the scale on the left of this histopram is different and
stands for a differcont thin~.

Ask the students to interpr=t the key *Lis tine.

What does thc <otted bar stand for?

Wwhat does the lined bar staud for?

Pistograms can help in interoreting results but ~hey do not always give
clear—cut answers. This onc indicztes (a) and (c) tut not (b). Lead the
students into a debate over the 'right’ answer until they discover there is
morc than one answer. After this discussion, the various interpretations of
their own histograms should become more apparent.

II. “Zomparing a2pc of Wouses

An histogram chowing apcs of houses can
indicate at a glanzc how old nost of tiie
houscs are along your transect. You may
find that every house alonpg your transect
was built at approzimately tne same time.

If this i+ the case, your histogram navy
have only one or two upwards colurmms
darkened in. The houses along other trans-
ects may havc a wide variety of ages and e
the histoorams can be used to snow this ’ v

variety. )

Key:
’ ,I..Eouses 20 years old or more.

Mo, lE S
<

E;/a- Houses 10 yezrs old but less
than 29 years old.

c
AN

<

- Houses less than 10 years old.

=
- e W oan g
“
-

B N l;" ! !

] AT

Vhat does this histogram tell you? T T e e
(a) Most of the houscs here are old,

(t) Most of the houses here were built between 10 and 20 years ago.
(¢) Many new houses have been built in the last 10 vears.



NQTES TO TWE TECURE
Even if you hav.n't malec =7 Lookl ts for thwe students, you will want then v

to have coples of this »ape and the zext one. You could make a transparency

A2 an

of thc samplc Listorrma 28 a centar for elass dizcussion.
Al the stuli~me3 te laternret ihe sarnles, and explain why chey aive the
answers they do.

ixamnle-

e anower 13 (b) because the tivpost bar is for the peoplc who have lived
here 2 long time.’

“It isn't (a) bicause the smallect bar is for the nev people.
Point out the scale on the left of the histogram and cxplain what it mcens.

You may also want to helr then with the key.

I. Zomparine lenpth of Resitcoce
-

AT m e et e e eaa - eamees

. . ’ = STE AR SETE LI TERE O ‘g‘:‘:‘,"_‘,_lff‘
“akr "iste-raps of the differunt AR ]
things you surv.yed that you cin count,

Fere is an ~xanrle, bui rinke your
sraphs tc £it your results.

| @

KEY !
'{f|fﬁeople livine here more than h "
L7 years, -

Py |
r/Z!'Peorle living here more than {f
- five years, less than 10 ycars‘ T

cople livipe here less than
S years. |

What dees this histozras tell you?
(a) Most of the people here are new.
(L) Yost of the peoplc here have lived herc ¢ lone time,

ERIC
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JOTLS T THE TE/CHEDN:

The results of thc survev should be
tabulated before making the histograms.
The samplc survey summarice in the bact
of the book can be usad as a pattoein.
flowever, the conclusionc (the sumnaries
of “ata) should not be dravn until the
histograms are conplete.

Guida the discussion of the real
histoerans along the lines of the sawple
onas,

Write dovn e¢ch conclusion or inter-
nretation. These can be attached to the
Lottom of cach histopram.

The students will probably decide
that the claiss histoprams give a better
picture of the community as a vhole.
Howevar, some students will say thot
their section of the areaz was not like
that, os their histor~am is more ac-
curate, Both ideas are correct. The
whole 13 tie sum of its parts, but these
parts are not all alike.

III. Summary of Histogsrams

Decide what your histograms tcll you.
Compare i. n with the hiztograms of the
other groups. .0 they all tell the same
thing?

Get together with the other grouns anc
male big histograms by putting your
results tosether, What do thaso big
histograms t.ell?

How do the big histosrams compare with
the ones mude by the separate grouras?
Which ones give a better picture of the
whole community?

If you Lad done sone of the same surveys
10 ycars ago do you think the results
would be about the same? Would they be
differcent and if so, in what ways?

Would your city government have any
informstion that would show you whit
certain residential arcas were like ten
years ago?

Suppose you were to do similar surveys
10 years from now. Can you predict vhat
trose surveys night show? Tor example,
are new families tendins to live in your
town for shorter periods of time than
they used to?

Your city government might have nade
studies on how long individual families
tend to remain in your tovn or city. There
might aluse be predictions on whether pre-
gent trends will tond to change in the
futurc or remain the s~me. Your city
hall may be able to provide you with
information.




Transects:

ake a map of your demignsted arca.

oraw four lines in éifferent dirictiors from the conter of the area(to
be demonstrated on chalkbonrd in classroom.)

The transect line will be your guil:, 1t nll help you tc Zecide where to
conduct the surviy and vhat cach team natcr in the survey will do.

The class will divide iato four grours.
Ilorth ~ @) Facd - %

South -~ O Vest - 11

Make a map of your zrcup's transcact.

The map should show tho streefr which the transzct follows and all the
streets which ercss to: transoct. Placs in strent nanes. Indicate where .1
thz buildines are along the tramsceet; showines houses - a, apartments - a:
tusinesses ~ b, and so forth., Preparz a mep legend.

% ~ business h -~ Yome
f - factory nk = park
a - apartments pg - parking lot

LRI
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OBJECTIVES
Upon completing this activity, students should be able to:

1. Differentiate between the types of rlants and animals in the area
surveyed.

2. Differentiate between the varicty of nceds which the plants and animals
have 11, the surveyed arca.

3. Discover the importance of comnonents which aid in thc development of
a good natural community; such as-light, clean air, animal trails, etc.

4, 7Identify the role of at least threc plant or/and animals in the natural
community.

COHCEPTS

1. Within a natural community, we can identify groups of plant and arimals
on the basis of sight, color, odor, taste, touch and habits.

2. Within a natural community, ve can identify the econcmic necds of
plants and animals: such as food, shelter, water, air, spacc and other
needs that are basic to specie survival.

Natural commnitics have certain basic natural systems which help the
community to function (such as animal trail systems, strecams, light
and dark arcas, micro-climates, ctc.)

4. BEach plant and anim2l has their owm niche in the natural community
environnment.

NATURAL COMMUNITY PROFILE

This activity provides for an active natural community investigation by the
students. The study can focus on the types of problems that affect the natural
community.

The 'ficld community questionnairc'® at the end of the activity are written
for student investigation out in the field. The quastiounaire, and work shzcts
can be duplicated and given to them in a small booklet form. MNotations through-
out the activity will help you in guiding the study.

Since it is impracticle in nmany cases, to survey large arca of the forest,
the activity is designod so that students can selact their own sample arcas. This
method can be comparcd to a 'Harris' or 'Gallop' Poll of a natural area,
vhich does not survey the entire arca, but give reliablc sarmple of communities
vithin the arca. When the survey is conpleted, thzy shall have information
about various interactions within the natural community.

Results from the study could be placed on boards in the forn cf histograms,
maps or picturcs, If the cultural comrunity profile activity (#485) 1s used,
differences and similiaritics can be drawn from both types of comrumnitics.




Profilc of a Natural Area

Find a gencral arca where your students vill work cn the survey. Establish
a landnark to identify your gencral area of survey.

Divide the class into groups of two or threce. Have cach of them sclect
their own area eithcr North, South, %ast, or Wost of the landnark. If additional
teams are availablc you may want to assigr thum to certain arcas which are rich

in diversity,

Once they ahve identified a specific area have then outline (using natural
features) the scction they will survey. Within the imnginary linc

will be thc corrmunity they are to study.
A. Recordiiy the Various Types of Families in the Natural Comrunity:

1. On a blank shcet of paper studcnts should map and locate the various
types of plants and animals found in the area they arc surveying. It
may be in detail or in generality (example shown: Figure A) but it is
important to tap out the general natural community yqu arc working with.

pPrenyiNe .
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Upon completing the mapping thc students should speeifically identify
the various types of trees, shrubs, grasscs, ctc., and animn1s that
1ive within the given co~munity. This may invelve using a key tu plaur

and animal life.



IT.

III.

Students should then select two or three families in thc community to
interview (using the attached questionnaire). In all cases, students
should answer the questions on the 'work sheet' with great accuracy,
utilizing the sensory approach to develop the answer.

Discussion of Activity

-We have selected a cormunity in the forest to study - now we should talk

about its functions.

Discussion of Plants - How many types of plant families live in this family
community?

Are there more taller plants than shorter plants or vice versa? Is there
any special reason why? What arc the needs of this plant for survival?
(food-water-air-shelter).

Where do the plants get their food in this cormuni v?

Do any other plants or animals get their food fros che same source?

Where do the plants get their water? (roots, stream, air, etc.)

Do other plants and animals get water from the same source?

Where do the trces find shelter?

How arc they protcected from the cold and wind?

Is a tree's protection differcnt to that of a blade of grass?

How does the tree help the air to stay 'fresh’ in the community?

Do they help each other in any way? (moisture, light, etc.)

If plants are absent in any part of the community, how does that area
differ to the area where they are present? (teacher can expand discussion
to soil study, light needs in the given arez, photosynthesis, necessity of
space for growth, and so forth).

Discussion of Animal Families

How many types of animal families were in the community you surveyed?

Teacher: Develop = student discussion on the food these animals cat.
Devclop a student discussion around the water these animals drink.
Develop 2 discussion on the types of homes the animals live in and
on their methods of selecting these homes.

How many animals can you find living on plants?

How many types of arimals in your community eat plants for food?

Do the animals in your community get along well with each other?

How much land would you estimate that each animal has as his own backyard?

Tcacher: You can expand discussions through the development of food chain,
food webs, interrelationships between plants and animals, survival,
means of protection of various organisms, adaptation to enviren-
ment and so forth.

Do you think this was a healthy community - and if so - what do you fecl
makes a good strong community?
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OBJECTIVES
After activity students should bc able to:

1. Name several sounds hcard in the Spring.
2. Name scveral animals and birds sevn.
3. To identify animal droppings 2s 2 sign of animal presence.
4. Define hibernation and migration; and tell what is happening in these
processes now.
5. Show cvidence of vocabulary by answering quecstions and using words in
their vocabulary and in writing.
6. Pick out threc leaves with differing shades of green and three leaves
with diffcering textures.
7. Describe leaves in terms of color, texturc and possibly odor.
8. Write description of spring, involving observations made with all the
senscs.
9, List signs of spring.
10. Demonstratc an increased awareness of different shades of a color by
comparing shades of same color in their clothes and in their environ-
ment.

UNLT CONCEPTS

1. Spring is a time of incrcased plant and animal activity.
2. 1Increased activity is triggered by warm weather.

3. Hibernating animals emerge in spring.

4., Migrating birds are returning.

THE TRIP
Plants

Wwhen you think of spring, of what color do you think? Are all grecens the
same? Try to dcscribe any differneces you see. Are different plants
different shades of green? Can you find more than one shade of green on
onc plant? Do some plants have different shades of green on the upper
and undersides of their leaves? Are the lcaves and buds the only parts of
the plants that are green? :

Are all buds groen?  When you look up toward the sky, do all the trees
look green at the top? Describe some of the differcnces. Do you sec

any buds that are brown? Do you see any buds that are red? Orange? Can
you find, closer to eye level, any opening buds with a brownish or reddish
color? What part of the bud is that color?

Do all plants get green at the same time? Look at thc tops of the trees,
the shrub layer, the forest floor Have any plants already bloomed?

What makes you think so? Are somc plants in bloom now? Can you find
flover ouds on some plants? Do some plants just scem to be coming up now?
Do you think all of these plants started getting green at the same time?
Why or why not?

Look at the leaves on the forest floor. Are they green? Were they once
green? What makes you think so? When? How do they feel? Feel some
green leaves and describe how the green ones feel compared to the brown
ones.




Feel green. Try to describe how several feel. Rub the suctaces of some of
the leaves. Can you find leaves that feel smooth, sticky, fuzzy, bumpy,
glassy, waxy? Does the undersurface feel 1like the upper surface? Does

the leaf /eel thc same when you rub yrur fingers along the leaf from the
tip to the stem as when you rub your fingers along the leaf from one side
to the other? Do yov sec anything on the leaf that makes it feel the way
it did? Look at the lcaf after you rubbed it. Is it the same shade it
was? How do your fingers feel?

Hear green!

Rub your fingers along and across some of the leaves again. Do you hear
anythingt? Try to describe the sound. How is what you hear explained by
what you feel and see? How does a handful of grcen leaves sound com-
pared to a handful of browm leaves?

Smell green!
How would you describe the smell of the lcaves on the forest floor? Do
the new leaves smell like this? Can you find lecaves with different smells?

Animals

Do you think we can find any birds or anima's today? Will we see as many
as in winter? summer? Can you find signs of animal life? Where might
we find signs of animals? Do you think we would sec any baby animals?
When do animals give birth to their young? How do animals behave when
they are afraid? Would you expect to see animals when you are in a small
group? Alone? In a large group?

Could you get stung by a bee today? Would you expect to sce a fly?
Where do you think we would find insects? Do you know anything that eats
ingects?

Birds

Some brids lecave their homes in the fall. Where do they go? When do
these birds come back? How can you tell if thore are birds around? What
kind of activity arec birds busy at now? Where would we find bird homes?
What do birds eat? Where should we look for birds? Do all birds have
the same song? Why do pirds sing? (to defend territory, attract a mate,
warn other birds of danger). What might we sce that could tell us the
type of bird that has been here before us?
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QLJECTIVES

After completion of activity -tudencs shiould he able to.
1. Jame three or “our scunds h2ard in “urner.
2. :ame several animals or b>irdiz seen,

3. Pick three inaves of differin; shaues of gre:n and three with
different texture.

4, urite a description of Sumrer involving observaticns made with the
3enses.

5. Describe a parl and rules for behavior in the park.

6. “ane the scusons of the year and describe characteristics of the
season, berbally in pictures,; in stories.

7. Hanme colors seen in Sumver.
1, Identify aninal homes.

7. Harie two character.scics of a stream zad several animals that
pight live in it,

UJIT CONCEPTS

1. Animals are active dering the sumner.

2. Plants have leaves and are busy maing food.

3. Plants and animals are preparing for winter.
POCEDURE

TIFLD ACTIVITY

iow many 3easons of the year are ther~? “hat season is it now? 130k
around. €an you see or feel thinss today, that you caunot see or feel in
sinter? What doec surmer lool: 1i'ei I3 surmer everywherc? %hat color is
sumer? Close your eyo:. Listen. Yhar are cwamer sounds? Take a «leep
breath. Does summer »ir fecel and tazte rhe sane ac winter air?

Plants

That color do you inink of, when vou thin!' of summer? Are all jreens
the sare? Are differnet plants diffrrent sha’zs of green? Can you find more
than one shade of grecn on the same plant? Are leaves the only parts of the
plant that are green?

Can you f£ind any plants with buls? Vhat kind of buds are they? %o all
plants bloom at the sarme tirme? {an you find one that 1s tloo;:ing? CTan you
find a plant that has already bloomei’. iow can you tell?

ERIC
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Look it the leaves on the Zor=st Zloor. 'r2 ta.y Jreen? ‘'lere they
once green? Uhat makes you think go?! ixr do they feel? Feel some green
leaves and describe how the reen onoc fer? copared to the brown ones.

fan you fird lsaves that feel smooth? Sticky? Ti2zy? Bumpy? ‘“axy?
Does the undersurfzce feel like the upper surface? Do you see anything on the
leaf that maes it feel the way it 4id?

Now rould you describe the snell of the leaves on the forest floor?
“o new leaves smell like this? Can you find leeves = +h different smells?

Aninals

S Do ycu think we can £ind any birds or animals today? Will we see rore
than we would see in winter? Can you name 50 ‘= of the aninals that mioit live
in the park? 1If ve don't sze any, ho can ve discover if any live hers? Why
might ve not see any animals? TVould you exprct to sce more animals when you
7alk alone in the woonis or with a large group? Lo you think we vould sec
any baby animals? Wuhen do most animals give birtn to their youn3?

Sometimes an aniial can be very clase to us bat we don't see it, do
you Lnou uhy?

tow Jdo animale bchave when they are afraid?
Ingects

Could you get stung by a2 bae or see a fly today? Could these things
happren in the vinter? Where should e look for insects? “Tould you £ind

them in the ground? Trzes? 2ir? Bushes?

Hov many legs dozs an insect have? Can you fin? an insect? Can yecu find
an animal that night te related to an ffmact?

What dc insect3 eat? Do all insectz eat the sanz things? Can you name
any that eat plants? Do they hurt the plant? Do you know any insects that
eat other incects? ihat alse might insects eat? What might eat insectas?

Birds

Will you sce or hear nmany birds tcday? ow zan you tell if there are
v bircs in the park? Do all birds loov aulilke? .o sll birds sound alike? W'y
io birds £ing? “hat hapreos whea you get nzar a bird? Listen to the songs
nof ike birds. Do the scunds change as you approach? Vhy do birds fly awvay
when thoy hear a noise?

What do you taink birds arc busy doin? now? ithere would you find
bird homes? ‘hat 1o birde eat?

freek
Yo you see any running vater? “hat Jdo we mean when wc say running

water? Does water have lers? 'That do vru call this Lind of water? (creek,
atreai-.) 'hat kind of noise does it male? What do you sze on the bottonm?

ERIC

PAFullToxt Provided by ERIC




Is the water clear or muddy? 1s th:c vater duzd or shallov? Why 1g it deep
or shallow? Where Jces ihe =ater core fron? “hore Joes the tater go?
When the water hite the stomes amd <303 on the boctor, wrat happens?

Eow is a stream diffcrent froa 1 pord? "Mt wight live in the stream?
"hat do they eat? "here vild they have cheir hones?

Uhat would the stroam look like in the winter? Hhere would the animals
te then?
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OBJIUCTIVE
After completion of activity, stu’cnts shoulsd be able to-

1. Name three sounis heard In the Tall.
2. Nane several hirds or animals soen,
3. Find three leaves in differ. nt staces (¢ color change. ilame colors
seen in Fall.
4. Write a duscription of Fall involvirne oservatrions made with th~ senses.
Sgggﬁame thc scasons of tne year and descril: c-aracterisiics of the season.
§. Idertify animal homes as a sipn that an animal has been there,
7. Define hibernation and migration and name an animal that ongates in
these activities.
3. Describe leavas in terms of color, textur  ard odor (if any).

3

LN

1. Trees drop their leaves during the Fall.

Z. Somec animals are prepariur for hibernation while others migrate.

3, Fall is characterized by covler temperatures, shorter days and change ia
plant and animal activity.

4, Animais and plants learn to adapt to the changing seasons.

FIELD ACTIVITY

How many seasons of the year are therc? What season is it now? Look
around, can you sez some things that helped you decide it is Fall? Uhat
color do you thin® of when you think of Fall? Are all plants the saue

: co.or and shades? Arc some plants still green? Close your cyes, listen,

: what are the Fall sounds? Vhat do you hear? What don’t you hear that you
may hear in the Summer? Take a deep breath, does thz air foel and taste the
same as Summer or Winter air?

Are there newly fallen l:aves on the eround? How do you know? /Lre the
. leaves dry or wet? Pick the icaves up, fecl them, smell them. Can you find
: the tree that these may have fallen from? Compare growing living lecaves,
E with those on “he ground that ia the biggest difference betwaen the two?
: 7 What will happen to the ":aves that fall to the ground? Can you find any
i of last years leaves on the ground? Is this surface matter helpful or
harnful to . forest? What would happen if man removed the leaf litter
each ycar?

What will the forest be like next Spring? How will it look? Sméll? Feel?

i

What shapes cza you see? Arc all trees shaped the same? Vhat shape ie a i
lec€? What shape iz a cloud? Can you find a rectangle? Square? Triangle? |
Circle? What patterns can you see?

i

Wnat sizes can you sece? List some things you can sce starting vith the
biggest thing and get. ny smaller until you reach the smallest thing you
can find. What thjnzs can you see that can be hoth big and little?

w

bl

what are somc of tue things that have chanped since the Summer? Are there
changes you can see” Hear? Smell? Feel?

T

]




Zan you fina any sceds? Can you f£ind toc plant they come from? Vhat might
happen to this seed? Grow into & new plant? Eaten by an aninal? Uhat
kind of ani‘.wl mieh¢ wat it? o Aid the seod 7ot here? (Wind, animal,
cte.) WVoulu you etpect to €ind seeds in the Sorinc? As many as Fall?

AMTHMALS

Do you think w2 can find any birds or aninals today? ill we see as nan

as we mizht sce in Summer? Can you name sonc aninals that nisht live in
this community. !an- o 1list of 211 the animals thot live here. If wc don't
sec aay, how could w: discover if any have be:n hore? Where would be the
best place to look for aninals or signs of aninals? Would expect to sce
nore animals whon you walk in 2 smell group or alonc in the woods or with

a sm2ll group? Why? Iow do aninals bchave when they arc afraid?

2

Yow will the change of season affect the animals who have their home here?
Zau you nane sore animals that hibernate? ¥ow do animals prepare for thec
Winter?

BIRDS

W11l ve see and hear as many birds today as we will hear in Spring and
Summer? Sone birds leave their homes in the Fall, Where do they go? Why
do they zo? What is their trip called? When do these birds come back?
How can we tell if there arc birds in the corrwnity. Do all birds look
alike? Do they sound alike? . Wherc would we find hones of birds? How
many legs docs .a bird have? What enables a bird to fly? What docs a2 bird
have on the outsidc of his body?

What happens wien you get near 2 bird? Why do birds fly away when they hear
a noise? What might w. see that could tell us the type of bird that has
teen here? Lets observe some birds to understand how they interact with

the other partis of the comrwunity.

INSECTS

Could you get stung by a bee or see 2 fly today? Could these things happen
in Surmer? Winter? Where shovld w: look for insects? Would you find them
in the ground? Trecs? Air? Bushes? What stage, in the life cycle of

an insect, nmight we f* 47 What is meant by'liife cycle®?

, low nany legs does an insect have? Do all insects have the same number?
What do insects eat? Do all insects eat the same things? Can you find vhere
an insect na; have been eating? Do they hurt the plant? Can you nare an
insect that eats plants? Do you know any insacts that eat other insects?
What else might insects eat? UYhat might eat insects? How many body divi-
sions do inscats have? Fow do they see? Smell? Fecl? What are those two
long things sticking out from their head? Vhat kind of insect homes can we
find?

CPEEK

Do you s~c any running water? What do we mean when we say running water?
What do you call this kind of water? (creek, stream). What kind of noise
does the creek make? What do you see on the bottom? Is tha water clear or
muddy? Why? 1Is the water deep? Shallow? Is it the sane in all spots?

2 ’
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Vhere does tha vater corme fron? VWhere does the wator go? Pow is a
stroan differont froa a pond? 'hat -isht live in a strcan? What do they
cat? Where would thcy heve their homos? hnt would the strean look like
in Winter? Vherc would the ~ninals be then?
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OBJECTIVES

1. Children should b. 2ble, vorbally, to lcscribe a park and rules for
behavior in a park.
2. Children sh.-uld be allc tz nenc the 3uvasons of the year and describe
characteristics of the scas-n, verbally, in pictures, in stories.
3. Children should be able to nane three or fcur sounds neard in the
park in winter, name cclors s.en in winter.
4. Childrea should be able, by deduction, to identify winter food and
hones of birds and aninzls.
5. Chiliren cuculd be able to name two or thrce animals and birds they
scc, or nigkt sce in winter ani why others are nct Seen.
6. Children should be ablc to identify tracks, as such, not necessarily
by name of bird or animal, nd be able to ilentify droppinas as such.
7. Children should oz ablc to dascribe snow as to ccler, touch, and tell
where snow comes from and when snow falls in this cnvir-nment.
8. Children shoull be ablc t. écfine verbally and pictcrally what
hibernation and mipraticn meaas. ’
9. Children shculd be able to identify focd sources of birds and animals
in winter.
10. Chilircn should be able to naue twe charasteristics of a creek cr
strcan.
11. Children should evidence a concept of vocabulary by
a. answering knowlodgeably to questions
b. usine the word a3 a normal part f their vocabulary
c. drawing pictures ~f wcrds or ideas
d. writing a story or iictating a story dascribing concepts,
specinen, scascn, imsoct, bird, animal, seeds, nuts, cones,
rocks, roots, trunk, brauch, twig, bud, seed pod, creek,
strean, pond, bare, heat, snow, bush, tree, nest, track,
ficld, fcrest, food supply, running water, ice, fresh,
droppings, park, fur, feathers, hole, feet, besk, pads,
hnofs, claws, nails; frent, hind, tail, fly, scar ,flapping,
flide, melt, bark, shelt:r, wocds, wooded arcas.

UNIT CONCEPTS

1. Winter is not dead.

2. Some animals are active durins the winter.

3. Scmc animals hibernate durins the winter.

4. Some aninals misratc during the winter.

5. Deciduous trces loose their leaves durins; the winter months.

FIELD ACTIVITY

How many Seascns of the year are therc vhere we live?

What scason 1is it now?

Look around, can you tell scme things ycu sce or feel today that you
cannot see or foul in swmer? Trday let's look for winter.

Look down, is winter there? Look up, what does winter look 1like?

Look to the right, to the left. Is winter everywhere? What enlor is
winter? Close your eyes, listen, wha# arc the winter sounds?

What don't you hear that you might hear ia sumnmer?

Take a doep breath, dces winter air feel and taste the same as summer air?




1, TUEES

Do all the trces look the sanc nowr as in surmer? Where are the leaves
that were on the trees?
Are all of the trees bare? 1= 7ou sce anythine on the trecs that are not
leaves? What shapes arc the thinzs on the tree? What are they? Why are
they there?
Can you find somethine on the arcund that locks like the seed on the tree?
Put your arms around the trunk of a tree. Yhat shape is the trunk of a
trec? Teel the bark. Do you thiank all bark is alike on every trece?
How can you tell one tree from another?

-~What do you call the arm-like thinps crowiny out of the tree? (branches)
1s aaything growing o . of the branches? (twigs)
Is anythine erowing-on the tree cther than twigs and branches?
what holds the tree in the around?
Is a tree alive? When what do all living ttings need?
How d:e8 a tree get the f£ood and water it needs to 1live?

4 Do trees et sick like you do?

How many thinzs can you name that night make a home in a tree?
What sicns misht we look for that a bird or animal uses a tree as home?
Can you find anything that shows that trees and plants are preparing for
Spring? Can you find a tree where there is 2 bud and a seed pod? 1Is
anything in the seed?
Do you seec any fallen trees on the ground’ Did they 211 fall in the same
direction? Why? Did the rocts pull out of the ground?
Are there more fallen trees in one area t° 1 in other areas?
What mizht make a large tree fall down?
1f nc one touches the trce on the ground and you come back when you are
grown up, do you think it will lonk the samec then as it does now?
Now let's see, we know that trees have roots, a trunk, branches and twigs.
The outside of the trec is coverzd with tark. Leaves 2nd seeds or nuts
grow on trees. We can tell trees by the difference in cclor, bark, size,
shape, leaves and sceds. Mow dctectives, you said all the leavzs fall
off and that birds, animals and insects make homes in trees. Who will be
the first one to discover a tree that still has leaves on it and who can
dis¢rver something growing on the tree that is not a bird, animal or
insect? (moss)

2. FIELDS

Do you sce any birds or animals in the field?
What zrows in the field? Are all the plants alike? the same size and
color? same shape? Are the plants alive or dead? What color do you think
they will be in spring and summer?
Is there food for birds and animals in tae fields?
Do you think any animals would make their home in the fields?
Why doa't you see many trees in the field?
If ve could dig up somez 2arth in the field what de you think we would find?
are there as many lcaves in the field as there are in the forest?
Why nct? How 4id the leaves get hore that are on the vround?
Would it be casier for animals to sece and be seen in the field or wooded
arcas?
1f you wore going to buili a house weuld you build it in the Zield or woods?
: ¥hy? If you were out in the fields and woods alone, would you be able to
: find food and shelter?




3. ANIMALS

Do you think we can find any birds or animals today?

Will we sce as many as we nizht scc in swmer?

Can ycu name some animals that misht live in the parl:?

1If wve don't sec any how could we discover 1f anything has been here?
(tracks, droppines) Are the tracks alike? How arc they different?

70 animals have to eat in winter? Then where would be the best place to
look for aninals cr siens of auimels?

Do you think we right find tracks ncar the edge of water? Why?

How do aninals prepare for winter?

Do you sleep some part of every day? Do aninals sleep too? Does anyone
know what hibernation mcans? Do you hibernate? Vhy 4o some animals
hibernate?

Woul? you c¥pact to see rorc animals when you walk 4in 1 small group or aleone
in the woods or with a large group? Why?

Do you think we would sec any bzby animals in thc winter?

When do mest animals give birth to thelir youn:? When could you expect
to sac babica?

Sometimes an animal can b2 closc tu us but we don't sce it, d- you know
shy?

How do aninmals behave when they arc afraid?

Do any of the trees or Lranches look as 1f they have been chewed? Are
the marks hizh or low on thce trea? What does that tell you about the
size of thc 2ninal?

4, TINSECTS

Could you get stung by a bae today or sec 2 fly?
Where are the insects in winter?
Where do you think we could £ind scme?

Do you know anythingz that cats insects?
- Where would birds look fcor insects that 2re sleeping in winter?
: If wc had no birds to eat insccts what would happen?

5. BIKDS

: Will we see and hear as many birdas tcday as we will hear in spring and
: suzner ?

Sone birds leave their hozes in the fall., Where do they 20?7 wWhy do they
: 20?7 What 1is their trip called? when do these birds come back?
z How can we tell if there are birds in the park?
= Do w11l birds lock alikc? Do they snund alike?
Where would we find winter homes of birds?
: Do birds have to eat in winter? What do they eat? Then where is the best
- place to look for birds?
z How many lecps does 2 bird have? What enablcs a bird to fly? Jut your
= arus out and pretend they arc wings. Flap your win,3. ow glide and soar.
What does a bird have on the outside of its body?
What happens when you get ncear a bird? Listen to the songs of the birds.
Do the sounds change as we approach? Why do birds fly away when they hear
a noise?
What mipht wc see on the ground that could tell us the type of bird that
has been here before us? (tracks, droppings, nest)
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CREEK AND POND

Do you see any running water? What dc we mean vhen we say "running water',
does water have legs? %hat do you call this kind of water? (creek, stream,
pond). ‘

What kind of noise 4oes the creek make today? Is it quiet or laughing?
What do you see on the bottom of the strean?

Where are all the animals now that You can find in the creek in summer ?

Is the stream clear or muddy?

Is it full or skallow? Why is it full or shallow? Where does the water
come from that fills the stream o- pond?

When the water hits the steres an: rocks on the bottom, what happens?

Is the water frozen? Why cr why 1it?

How 18 a stream different from a >oad?

Can animals live under the water when it is winter?

Loes the grouns feel the canme under your rfeet near the edgze of the pond or
stream? .

Where does this water go?

FOOD

1f you were a bird or animal and you were hungry where would ycu look for
food? )

thy are some berries and nuts still on the trees and bushes?

Do you see more food in the forest, the field, or edge of the field?

Can you find a nut on the ground? Is there anything in it?

Can you find any seed or uuts that have been opened?

Who opened the::?

what do you call the outside of a nut?

Do you like scme foods better than others? Do you think all birds ara
animals like the same fond?

What do you suppose would happen 1if all animals and birds ate the same food?
Could you find a bird or animal mora easily 1f you knew the type of food
it liked to eat?

IF THERE'S SNOW

How would you describe snow to someone who has never seen it? )
Where does snow come from? - !
What {3 snow? (condensed water vapor in 2louds exposed to freezing
temperatures, air 18 held betwecn smow crystals within angles and acts as
insulation).

What happens to snow when you hold it in your hand?

How can you tell when conething has walked on the snow? Do all tracks look
alike? Doscribe any tracks you find. Look at Your own trazks, do they
look 1like animc. or bizd tracks? What do you have on your feet that would
change the track made by y -1 in winter and the one made by you going bare
foot in the summer? Why do tracks change in the snow?

78 the snow aven wherever you look?

1s the snow deeper in the field or forest? Why?

Why are some areas bare and some places piled hizh with snow?

tow do birds and animals find food when there is snow on the ground?

Is food easy to sea when there 1s snow on the ground?

Is tnere snow on the trees?

Describe the sound your fcet make when you walk on sSnow.
Is the snow hard or soft on top? Is this new snow or has it been on the
ground for awhile?

4




Do you sec any sizns of snou mi:lting?

Will you be -blc to see tracks better in fresh snow or Yo0ld* snow?

Do you see any green plants? Look carefully, vwhat is happening to the
snow around cach plnnt? (small neltins circle) What melts snow?

Then do plants give off heat?

Where would you look for mimals today? Where would be a gcod placc for
aninzls to stay?

What helps Leep animals warm ia wintor?
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OBJECTIVES
AMter comp ecion oif thiv acttvits, siodenrcs chould be abla to
1. 4dentify and descz<it: i i i

2. construact a dii rau of an :norey cycle using obscrvaiions of organisms
in the fi-:lcd.

3. zzvlain the nutcomc 1f onc grecun rore romoved from an cnergy cycle.
&, ilefine decemnosers, producers and consuanccs.

JNIT CONCZPTS

1. ifauy factore inter-act to detcrmine a hablitat area.

2. L uabltzt of an organico is the place where it lives or the place one
would ao tco find i:.

3. 4in cnergy evcle lavolv:is the interacticon of light, plants, animals, apl
deconposers.

PROCEDURES

Field Activity

After selecting a hinbitat area (fovect . facld, aquatic), discuss the
following quastions.

¥hat anipals wouid you exsect to find livimg herz? W t do theac animale
need to survive? How could yn: Jetert’ne if thes. aninals ar. here? ‘'herc
wcald you look for aniiais uround hexce?

Divide clasz intc small aroups. Fxplore the ar.a for 2 out a ialf hour.
Record animals that are sezn or evidence of animal presanca (partly consunea
food, excremenc, homes), List food scuvcas that may be used by aninmals.

What anizals or evidence of aaimals were foun?? What were the charzcter-
istics of tnc arc2? llow was it similiar or different from viat w25 oxnected?
Why is this area more ov less desirzblc for animcle to live in than an othar
arca? Are the needs for survival nrasent?

Build a fool pyramid chowing the comparative amounts of animals and
aninal evidences found. Build an cncr v cycle discussing ter:s such as pro-
ducers, consumers and decomposers. Wuat might happon 1f one greup was removed
from the cyele?

Discuss changes that may ocecur or have occurrcd in thz arcar use evidence
of cliange and the influonces that brought 1t sbout; what the area was like
= before thz change, including lifc forrs preseat- how a changze affectad the life
= present: the influence of man in bringing about ehangcs.

T

FOLLOW-UP

Visit other habitat areas and compare them. What habitat h~1 tha most
animals? What couid account for the dif feonces and similarities of the habitata,

\—

Construct food chains and webs fron {uformation gathered in the field.

How have some animals adapted to live ‘v arcas produced bv nan?

-1--
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OBJECTIVES

After compieting tha activity, the students given a specific area will
be able to:

1. List five items and/or characteristics found in the ar:a.
2. Describc the 50il in the arca ir terns of toxture, color and odor.

CONCEPTS
1. Plant and animal 1ife found in an area are dependent on scil type,
water, and amount of sunlight presznt.

2. Soils are composed of organic and in-organic matter in varying degrccs
of decay.

MATERTALS MEEDED

For each group.

String six feet long

String onc foot long

Trowel

Pencil and paper, white cardboard or paper
Hagnifying glass

FIELD ACTIVITY

Have the studeats select a piot. Help them place a corner stake and have
them measure off an area six feet square. Have them mark the other corners with
items they can find in tie area such as sticks =nl stoncs.

How many different things can you find in your plot? (Sticks, rocks,
secds, plants, etc.) How meny are there of each item? Whe-e did the sticks or
sceds come from? What 1s the ground covered with? Is it thc same all over the
plot?

How many differcut kinds of plants are there? How many are therc of each
kind? Wow call are they (use thc one foot string to cstimate their height).
tow much of the ground do they cover in your plot? Do all the plants in your
plot fcel and look alike? How sre thoy diffcrent? Do any of them have a smell?

Draw a map of your plot and merk where the plants are.

Can you find any ins:cts? Animals? Are they on the plants or on the
ground? Do you find the same inscets in both places? Can you find any signs of
animal activity? Are th. insects or animals affecting the plants in any way?
Can you find any evidence that animals were here?

What color 15 the s0il? What scems to be giving it this color? What does
1t feel like? Can you squeeze it into a ball? Why or why not? Docs it have
any odor? ~ Can you describe 1£?

Dig a small trench and see if you can see diffarent 1ayers in the soil.
What makes their layers diffcrent? Fow wauy layers can you sece?

Can you find auything alive in the soil?

Take 2 handful of sofl and plncc it on one corner of a piece of cardboard
or paper. Sort through it, as you find diffcrent things move them to Jifferent
corr . ¥ the paper. '

ae soil in 211 parts of your plot thc same?
sare your plot with the other plots. Arc the things in then alike?
Simis..c? Different?
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ORJECTIVES

After activity, stud.ats should Le able to:
1. Mamc scveral oljccts native to a field arca.

) 2, Mamc scveral ways in which objects not native to a particular habitat
- may be introducod tierc. )

3. Give cxampluos of organisms obscrved on the -trip that did not originate
= in the field. v

> CONCEPTS .

i 1. Organisms ar. native to a given area dwe to physical characteriatics and
= neceds of tho orgaulsm.

- :

- 2, Organisms may be intreduced to a new area by nitural or unnatural (man)
- evonts.,

FIELD ACTIVITY

What can you find in the ficid that seoms co have come from another area?
Why do you thinl it 4id?

(HCTE: Finds may rangc from nuts brought in by squirrcls, szeds washod in
by rain or blown in by wind, and litter throwm in by man, to once-
in-a-lifotime odditics). -

Wwhere did it possitly comc from? FHov might it have potten in -here? What

will beceme of it in here? )

If wind-blown sceds arc in evid:omee: Can you play detective and track dovn
the source?

Can you find anything man brought in? Do you think growa people or school
children brougnt 1t? Why?

Can you find anything 2 squirrel might have brought in? Caa you find
anything a bird might have brought in? Can you find anything the wind
might have brougkt in? Can you fird anything the rain might have washed
in? Can you find anything that camz from nearby trees, shrubs or vines?
Did you find any sceds? Can you find anythinp thtt is creeping in from the
surrounding lani? Can you find anything for which an insoct might be
responsible?

Could all the scads found here prow? Should the things thatAdid not
_ originate here be removed? Whet will happen if thoy are allowad to grow?




JOLDT TOT 03T TTARE AW

M
)tp EATR AR . T o \
b owt - o

Ar -

RS R

o™

-~

ACTTVITY 604
r

VEARNING FUOTIEICE.

TL.e Jtuly of a liatic formuniuvy

CURRICULTYY AREA

GRADE LITEL

mutuzl ¥ .lat
mwirennent,

COUICEPTUAL TN Y ecoummnity i
i

a coliection of living organisms having
1

3
onghips a~ong thousclves and to thedr
+

LRI

PAFullToxt Provided by ERIC




NBJECTIVCS
Students should Lo anle.

1. To dctermine the kinds ang OﬂLlaf on Icasitic: of plant and aainal

organisms prosant in the LI:ids gtait 4.

i0 determin: the intcrzct v ¢ th orjanisas with thedr o virogment
and with each cta:z.

To detormine ¢ soil characteristice of the site.

¢ compare the Zicld oitos studiild.
[ ]

CHOHCELTS

A1l living tring: have four basic ncads 1 present for them
to cxiste £105, uater, cover (shelt er)

A living co:Tunity =onsists of
spceies populatione in the ¢

p iivip: cormunity iz dependont upon the wsical fzctors so that
cotwnity.

L TERTALS HEEDED

Ficld guides Stercoricroscrne or haind
€0il testing Lit Poncil

nil Sore or trowels liotcbook

10 moter string Ihit> cardvoard

Stakes © TYorcops

Thoermometar

POOCLDUTT
i. Introduction

a. Discuss objuctivcs for activity (can e dore as vre-trip).
t. Introduce studente to the concepts being deviloped.

7icld Assignnent

a, s id the ~lzss into toane of apnroxiﬂst v 13 studante cach
b, 4allo h stulents to work in groups cf four within the tear.
c. L,lgct a toan leader (to dc don: by tean m-mb;rs).

2. Dasigmatec apuvific responsibilitics to cach 7roup of stulents.

(1) “oil testing - 4 studerts
(2) ?Plant survey - 4 students
(3) Aznimal curvay - 4 studinst

ERI
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"aca tcan will rande-lv seloect two quadrants of 10 squarc maters.
Use thu 10 m.tor longti: string to uark cff your area. Usc stomes,
sticks, or any other nmateriale 2o corner markers.

One group of cach vearm wnll coniuct the Zolleving survey:

(1) Scil t.nting
k4
(a) A pJ~ to determine whether the soil 1is sour
or gweet (alkaline)
(b} Soil tompoeraturc
{¢) Take a soil Sore to deternming

(1)} so0il texture

(2} color

(3) oder

(4) profilz - denth of waricus types of soil
curve,y soil for soil imnabiting organisms.

{1) 7o s~paratc animals fr 0il, place the soil
in the cinter of a pic te card oard, Uith
a forceps “raak ug

over :h‘ cardhcz:;. Pick cut th» organisns and

(e) ~-ko txr;g tasts or cach cuadrant worked.

2lant. "urvey

9 corniine the major [inds of plants preosent within the
guadrant.
Sount the plarts of sach kind and-dctermine their densicy,
}742 -zang the nunser of plants per gquadrant. This will
o::ed as the nurb2y of plants per 17 meter sjuard.
wats how much area ewch vind ot plant. within the
ant occupics 28 a prreentapt. This 18 called cover.

Jraw a map ef the ficld and locate your quadrant

sn thc map. “raw a s of your quadrant. I[llus-
trate on your qua.rant men the amount of cover in
cach aquadrant,

Example. Approximate total cover
L - Grass - 40
B - Herh ~ 307
C - Barc grouad - 30%
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Animal =survey

(2) D.tormire sho difforent Lines of apimal present in
cazh quadronc.

(%) Tuvirs csc. Ciifcract vind.  Telo - include in your list
of anmzals any i, or traedgs of animals that indiaate
their presence.

ALSULTS Al DISCHESICH

Prupac: your data as suge sted and proscnt your Sindings to the whole class.
sonsider the following peints vhen mal.ing your analysia.

That 1:f- is cowmon to all quadrants?

What were the doninant kind of animals? In the soil? 1In the field?
That wvere the dominant Lind of plants?

%azed on the physical datz of the soil, what influenc~, 1if any, does
the 3011 have on the kinds ¢f plauts and arinals present in each
quadrant, .

Paszd on th2 apount of cover in eac. quadrant, Jdid you notice any zeil
differences? »id you notice a2 chancc ir the anipal population?

Did you have @nv variation in the occurrencs of plant ond aninmal life
on eacl. qua-rant studied? If their i a difference, why? Support youtr
answers with thza dsta collectel from euzh lot. 7
that intoradticns, if any. ave occurring : ithin this cormunity studied?
If you studicd thess sitzs duripe anotie. ceasen of the year,-what
differences sbould you expect?

HCTE: .11 oyoamdioy ar-as studied o
t whon your study

FOLLAO-UP

Tabitat Survey. Allow ztudents to wor: in pairc to survey the habitats
overal city tloci.c.
Bave the studeniz cotnare this to survey with & oi or forest survey.

Topulaticn Stuly  lave the students survey various areas of a city to da-
termine the population dénsity of the city. ilave the students determing
the environmental impact on the city, vased on tie density of that part®
icular wrea. The students shouid consider the cconomic, political, tech~
nological and socislogical issues.

=
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OBJECTIVES .
After completion of activity, stud.: ts should be able to:
1. TDescrive tha patterna mad. by £aliing raindrops.
2. Describe rain in tcrms of sound, feel, and cffects on color.

3. Hame some things you can observe on a rainy day which could not be
obscrved on 2 clear day.

4. Describe th= way differing surfaces roact to water.
TIIT COuCEPT
1. Rainy days are cold and wet.
2. Animal and bird activity is reduced during rainy periods.
. 3. Rain drops vary in size and shape.
4. Rain changes the color? texture and smell of things.

5. Pain collects in puddles and strcams.

TFIELD ACTIVITY

Where does rain come from? Does the rain come straight down? Slant?
Curve? what might cause this? VWhere does the rain go after it lands?

Wrat coclor i3 rain? ]
. How does rain affect other colors? Examine lichens and algae on wet and
h dry portions of trce trunks. Tote thc blacktor, the walls and roof of dry
portione of tree trunks. What color is a rain drop? On a branch? On a
leaf? On a flower? 1In the air? Bouncing out of a puddle?
What shape is a raindrop? Bouncing out of a puddlc? Falling through the
air? Hangirg on a branch? On a lcaf? On grass?
Look through 2 raindrop hanging on a branch. Describe what you sce.
Count the seconds between thc time a raindrop falls from a branch until
another one collects in the samc spot and falls. Compare your raindroo
count with that of a friend counting raindrops on another branch. Whosc
raindrops drop faster? Why?

[

Do raindrops always collect at the saae place on a branch? Why do taay
collect where they do? Are all the raindrops on your branch the same size
vhen they £2117 Maasure the length and width of your raindrop., 1Is it

easy to got an exact measurement? Why or why not? %hat precautions must
you take? Find the biggest raindrop you can 2ad measure it. Find the
smallest, TIs there a rclationship between raindrop size and how often tacy
fall from a branch?

Look at the surfaces of different kinds of l~aves, such as mayapple, violct,
: garlic, jewelweed, differcnt grasscs, solomon's seal, holly, beech, nmaple
= (or whatever variety of leaves arc common and in scason). Count the rain-
drops on gseveral leaves. Do tlc raindrops affect the leaves or plants in
- any way.
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%0 they look wet? Do they feel wet? ‘“re sone. wet all over or just in
spots? What spots? Be sure to look =t 2 lcaf from 3cveral angles. Docs
therc seeam to be s characteristic tuxture te leaves that are wet just in
spots? Try to desc:ibec what you fc.!l. Havc you cver spilled water and
watched it bead in spots only? Whore !id tRet happen? What reasons can
you think of that might cause somc loaves to be wat in spets only? Are
your explarstions rcally facts or arc they inforerces? %NOTF: Take time
for the group to share their ocinicns on this sulicct ard to evaluate them.

Turn some of the lcaves over and ooserve hov the rain ‘wets” the underside.
Does the leaf’s urderside react the sime as tne leaf's upper surface?

Does the underside look the same az the upper surface? Does it feel the
sene?

Can you 1 .nd any lcaves with "down" on them? What do you notice? How do
thest jo ves look in the rain? How do they feel?

How do plant and leaf shapes shed or hold water? Whtt happens to the rain
that falls on the lcaves of different plants?

Find some plants that are in bloom. Are the flowers open or closed? Vhy
might this be?

Can you find some things that look dry but arc wet?
Can you find some things that look wet but don't feel wet?
Can you find anything that is dry? why is it Jdry?

Fecl the dead leaves on the ground. Are they wet? How would you describi
the fuel of the wet lcaves? Try to find some dry dead leaves. Do they
fecl the same as the wet ones? Do wet dead leaves fecl the same as wet
living lcaves?

Liste? to the rain on your raincoat, rain hat (umbrella, poncho, or whatever
it 1sl) .

Stand in the woods and listen. stand in the open and listen. Do all rain
drops sound alike? Do you hear as many in toth places?  Duscribe the
differences. What secms to causc the diffcorcuces in socund? Can you hear
rain more easily in the woods or out in the open? IListen to the rain
falling on the ground in t“c woods. On the grass. On the path. Listen

to the rain falling on the pond, stream and in a puddle. Try to describe
what you hear. When do you hear rain? Is what you hear rain or wind?

Can you smell rain? How do thesc things smell vwhen they are wet: The
path, the grass, diffcrent bushes and flowecrs, tree bark, dead leaves, thc
earth, your rsincoat?

What does rain toete like. Doos rain that falls on your toneue taste the
same a8 a raindrop you catch from a branch?

What do animals do in the rain? lLook for spider webs. Are they wot?
All over? 1Is the spider in them? Does the spider lock wet? Look for
insects. Do they look wet? Where ar: thuy? What do they sacm to b doing?

Do you hcar any birds? Are thev noisy? Quict? Do you see any birds?
Where arc they? What do they seem to be doing? What kind of shelter do you
suppose they find. Watch for rabbits, squirrels, groundhozs. De you scc




many? What arc they doinp? Do thoy Look

1If you are ncar & nond or a lorac pudile

Are ther. refloctions in the pond teday? Vhat celor is the pond during
rain? Is all thc surface the same color? The same “oxturc? What geometric
shape does rain make when it falls ou the pond?

What happens to this “shepe’?

Throw a pebble into the pond. Does the watcr look the same when the pobble
hits it 28 whcn the raindrops hit it? Deseriba the similarities and the
diffcrences.

Do you think all the raindrops £alling on the poni are the same size? Uhy
do you say this?

If you have becn to thc pond before, at this time of yea: when it wasn't
raining, do you notice any differences in the asninal activity you sce
today? .

Is thc drop that you sce bounce up the same drop that fell into the puddle?
What makes you thirk so? What hapocms when a raindreop hits the puddlc?
Describe what you scc. ’

Find sonc morc puddles. Do you find morce puddles on the driveway, on the
grass, or on thc path?

What is thc surface of the.earth 1likc where you find the puddles? What
covers it? 1Is it flat? Sloning? What is the area arcund it like? Comp-=re
the heipght of the area =>nd it with the area wherc the puddle is. How
does it feel when you walk on 1it?

Guess why puddles form where they do and not in other areas. .
Think of any places near your house or nest school vhere there are many
puddles during a rain. How are those plac.s iike these places that have
puddles? :

Where does the raim go that doesn't go into puddles? Where will the rain
go 1f this puddle gets bigger? Wherc will the water in this onuddle fo
when it stops raining? Yhat eood arc puddlas? Airo puddles cver not gooi?
Where? When? Vhy? Do raindrops f2lling in o puddle look like raindrops
falling on a pond? Do you think ~ pond is rezlly 2 big puddle? Why?
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LEARNING EXPERIENCE: Compass Use

CURRICULUM AREAS : Mathematics
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OBJECTIVES
At the completion of this activity, the student should:
1. Be able to find directions with 2 compass. ]
2. Be able to tell the difference between-true north and magnetic north.
3. Be able to name the main parts of a compass.

4, Know what the angle of declination is.

UNIT _CONCEPTS

1. You usc the compass to find your way.

2. The ncedlz of a compass is a magnct.

3. Onc ond of the needle aways points northward.
4., The carth acts likc a magnet.

PROCEDURE .
Materials neceded: compasses,'globe, maps of area.
Class discussion afd activities prior to field trip.
1. Students should cémpare and contrast the conventional compass which
use 350 equal parts or deﬁrcgs with the old fashioned 32 points of

the nariners compass.

Students should learn the thrce main parts of the compass (the needle,
the compass housing, and the basc plate) and thcir functions.

Have students discuss the difference between truc north and magnetic
north.

Discuss why the angle of dcclination is not built into compasses.
Find out what the anglc of declination is for your area.

5. Have students find different dircection with the compass.

FIELD ACTIVITY

1. Keep tracks of thz direction you arc moving as you travel to the site.
2. Box or square your compass:®

a. PFind a relatively flat, clear area.

b. Face north with the aid of tho compass.

¢c. Walk a specified mumncr of steps in that directionm.

d. Turn 90° to the East and walk the same number of steps in that
direction.

e. Repeat (d) twice (South at 1800, and West at 2700).

f. You should be back at your starting point.

3. Try to go from one point to another (determined on a map) with use of
nap and conmpass.

4, Set up a course to a specific site cr to return to the same point.
Use directions and land marks such ar rrecs aud sLumps.




FOLLOW-UP ACTIVITIES

Discuss thc value of the compass.

Discuss why some people did not reach the cesignated spet on map and
compass or course work, .

Make a map of your classrcom, schiolyarl or neighberh-od.
Discuss ways, other than using 2 compass, to find direction.
Have the students nzke a sample ccmpass.

1. Hang 2 bar magnet from & picce of thread. Hang the magnet
from its centcr. Make sure it is evenly balanced. Wait until
it is perfectly still. Then check the dircction it points with
a compass.

Now magnetize a darning ncedle by rubbing it with a bar magnet.
Balance the needle carefully on a large piece of cork. Fill a
large container with water. Now put the needle and the cork in
the water. Wait until the water and the cork are perfectly still.
Now check the direction thc needle points with a compass, Keep
the compass well away from the ncedle.
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LEARNING EXPERIEMCE: Mapping ) .
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GRALDE LEVEL + 4th
5th

6th

COMCEPTUAL THEME : Maps are important for travel, property

division and early development of the

United States.




OBJECTIVES:
After completion of this activity students should be able to:

1. Use a compass to find direction.

2. Estimate and pace distance.

3. Recognize basic map symbois.

4. Convert distances to a scale on paper.

5 Construct 2 map, using compase, pacing and scale.

CONCEPTS :

1. Direction is the geographic rclationship of two objects.

2. A compass is used to determine direction.

3. Symbols arc used to represent objects on & map.

4. A scale tells the actual physical distance between places on a map.

5. A map is a picture of .an area, using symbols to represent places and
things. -

6. Accurate map construction is dcpendent upon both scale and direction.

MATERIALS MEEDED:

Silva type Compasses - one (1) per student
100" rope

Graph paper

Pencils

Clipboards

Protractors

FIELD ACTIVITY:

Directions are usually indicated as North, East, South, and West; and their
sub-divisions NE, SE, SW, NW. Normally a circle is divided into 360 parts or
degrees. For grcater accuracy, degrees are often used instead of N, S, E, W,
~ 2 instance: O degrees is North, 900 is East, 180° is South, and 270° is West,
North nay also be designated by 360.degrees.

Orient your compass by turning it until the North cnd of the needle points
to the letter N on your compass. Allow the students time to do this. Have them
all face North.

Now lets suppose that an airplane crashed in & nearby woods and your group
was asked to rush there to help out. In the woods there are mo street signs,
no road markers to show the way. You are told that the wreckage is 40 degracs,
1000 fect from a given spot. . ]

(Explain slouly and carefully the steps to use to find the wreckage).

Notice several parts of the compass. The direction of travel arrow on the
plastic base. This ig the arrow that shows which way to walk after the compass
is sect.

Denonstrate the housing and how it turns. The numbers on the outside of
the housing are degrees. Whichever degree number is at the direcction of travel
arrow is the degree setting of the compass. Inside of the housing is an arrow
shapel needle which swings on a pin. It is the magnetic needle. It always
points North, and therefore is not the way to go. The direction of travel arrow
pcints the wey to go.
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Now lets determine which vay is 40 denrees - the way we want to go. First
turn the housing until the figure "40" is at the dircction of travel arrow.
Now the compass is set, co not turn the heusing any nere.

Second, hold the comoass lavel, about waist high, with the dircction of
travel arrow pointing straipiht 2head of ycu. Hold the compass with both hands,
keeping your elbows tight against y-ur siirs., Rntate your bedy and watch your
compass. Kecp turning until thc red cad of the macnetic needle points to the
letter N on top of the housing. As you turn makc sure to keep the dircction of
travel arrow pointed straight ahead of you at all tines. When you have turmed

far enough 8o that the red end of the ncedle points to N, you arc facing the
correct direction to walk.

Look up and sight cn objects, such as a trce =r a bush in that directicn.
Then forget the compass and walk to that object. When you arrive therc, repcat
the process and pick cut a new cbject. Repeat until you reach your destination.

Give the students several degree readings, till they can quickly and ac-
curately find the direction to travel. ' -

The nost accurate way tc measure would be tc use a tape measure. But since

t{g is rather time consuming, we will step off distances. Stepping can be very
accurate with little practice. Usually it is well to learn the fcel of a speci-
fic length such as 2 1/2 feet, which is an average step for most people, two
steps equaling 5 feet. That makes measurement casy because all you need do 1is-
count by fives to dctermine your distance. We heve reope - 100' ft. long.
Practice walkinc along it till you pet the feel of a 2 1/2 foot step. Start with
your right foot. Each time your left foot hits the ground count by fives. -If
you reach 100 by the time you reach the end of the rope, your step is about 2 1/2
feet. If you fell short of the end of the rone, take larger steps. If you passad

the end of the rcpe, take shorter steps. [cactive till you come out right
several times.

Now lets sce if we can combine Airection and distance. Give the students
the following distances and directions. 0° for 50', 90° for 50', 180° for 50°

and 270° for 50'. You should be back where you started frem, Try cther direc-
tions and distances.

Tomake 2 equelateral triangle and rcturn to start:
40° for 35', 160° for 35', 230° for 35°'.

To make a six sided figure and rcturn to start:

729 for 25', 132° for 50', 192° for 75', 252° for 25', 312° for 50°',
12° for 757

Tc make 5 sided figure and rcturn to start:
2459 for 50', 317° for 50', 29° for 507, 101° for 50', 173° for 50°.

Suppose you wanted to find the direction to an cbject? How could you do 1t?
Face the point towar? which you want to take the direction reading. Hold the
compass level, with dircction of travel arrow pointing straight ahcad of you
toward the diﬁtant point. Turn the compass housing until the red cnd of the
arrow points to N on the housing. Read thc number of deprees on the outside rin
of the compass housing.

Students should now be ready to construct a map.\ Briefly discuss map symbols

and scale. What kind of symbols cruld we use on our map? Should everyone use
the same symbols?

N 2




What is a scale? (scale tells actual nhysical listance between places cn
a map). Should cverycne use the scme scale? Distribute graph paper and deeide .
on the scale to be used. For example: 2 stops or 5 foet equal 1 square of
graph paper.
Divide students ints ~rouns of 3 ~¢ 4, assian cach eroup an area to be
mapping.
Outline the steps they shculd £511 7 in constructing the map.

Wl

1. Drav an outline of thc plot on the nraph paper indicating direction and
distance.

2. Select a startingz point (such as a2 corncr) from which distances ant
directions will be taken.

” 3. Start at any object in the ficld anl measure the -listance to the two

nearest sides »f thc area.

4. Place the object cn the map at the appropriate spot. Be sure to con-
vert to.scale.

LEter they have ccmplcted the maps, ask the students what problems they had.
Is there any other way a map would be constructed? To construct a more accurate
map, have students record directicns and distences tc objects from 2 given
starting;point. Usc protractor and rulers to men the directions and distances
on paper.

I
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LEARNING EXPERIENCE:

CURRICULUM AREA

GRADE LEVEL

CONCEPTUAL THEME

Estimating Distances

Mathematics

4th
S5th

6th

Estimation of distances can be applied to everyday living.




OBJECTIVES:
After completion of activity students should be able to:
1. Estimate distances by pacing.
2. Estimate an inaccossible distance (i.e. widt ~f 2 strcaa) by one
of several methods.

CONCEPTS:

1. Distances can be estimated by pacing.
2, Inacessible distances can be estimated by using similiar triangles.

MATERIALS NEEDED:

Stakes

Hammer
Measuring device
100 Foot Rope

FIELD ACTIVITY:

Have the students determine their pace, either by having the students find
the length of their average step or having them learn to take 2% foot steps.
Obtain a rope 100 feet long or measure off a 100 foot distance. Have the
students walk the distance several times counting the number of steps it takes
to complete the distance. Average the number of steps necessary to walk the
100 feet and divide by 100 to obtain the size of an average step. This method
results in fractions that are difficult to work with, when pacing distances.

A much more usecable system is to have the students learn the feel of a
25 foot step, thus the distance being paced can easily be counted by five's
every two steps.

There are several methods which can be used Lo estimate inaccessible
distances, all make use of similiar triangles (those having two angles which
are equal). Some of the methods are more accurate than others.

1. The Napolean methcd is one of the least accurate but easiest methods -
to use. Assume an unknown distance AB. Wearing a brimmed hat, or holding
your hand to simulate a brim, stand at B and look toward A. Tilt your head
until point A is just visible under the brim of the hat or your hand. Holding
the head perfectly still, turn at a right angle to AB. Line up the hat brim
or hand with some landmark, point C. The distance from where you stand, point
B, to the sighted landmark, point C approximates the width of the river.

Pace it off, BC, to determine the distance -

2. One similiar triangle methcd makes use of a 450 right triangle. Again
assume an unknown distance AB. Walk at a rigit angle to AB toward C which is .

the point at which A can be sighted at a 450 angle trom BC.
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Distance BC is equal to AB.

3. Another similiar triangle method establishes two similiar triangles,
one half the size of the other. Assume an unknown distance Ab. A marked by a
tree or other landmark. At B, use a tree or place a stake to mark the spot.
walk at a right angle (90°) to AB. Take 50 steps and at this point (C) place
another stake. Continue walking along the same line for another 25 steps,
and at this point (D) place another stake. Turn and walk at a right angle (90°)
to DB until you sight point C and A in a straight -line. This is point E.
DE is then half the distance across the river.

BC= % CD By measurement since ABC and CDE are similiar.
AB= % DE

4. The thumb-jump method gives a quick estimation of a distance. The
distance between your eyes in approximately 1/10 the distance to your thumb
with your arm outstretched. Select a point (A) at the distance you wish to
estimate. Hold your arm in front of you with the thumb pointing upward. Close
the right eye and center your thumb on point A, using the left eye. Then close
the left eye and open the right eye. Your thumb will appear to "jump' .
Estimate the distance (in fect), that your thumb appears to jump. You-may have
tc blink your eyes several times to estimate the distance your thumb "jumps'.
Multiply the estimate distance of thumb jump by 10 to equal the estimated dis-
tance to poiat A. -

/’j}

Left eye ) Thumb Jump
: 2;; Distance
Right eye !

Thumb




Estimate distances using differeni methods. Which method is easiest to
use? Why? Which gives the most accurate estimation? Try guessing the dis-
tance before estimating. Was your guess close to the estimation?

{0
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CONCEPTUAL THEME : Estimation of heights can be applied to everyday living.
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OBJECTIVES:
After completion cf activity students should be able to:

1. Estimate heights by using nnc of scveral methods

CONCEPTS:

1. Heights can be estimated by using various methods that make use of
similiar triargles.

2. Similiar triangles havec two (2) sidcs and one (1) angle equal cr
two angles equal.

HATERIALS NEEDED

Yardstick
Measuring Tape’

FIFLD ACTIVITY

The stick method for determining heights provides a rough estimation of
the height of an cbject (i.c. tree, flag pole, building). Have a Student
of known height, preferably an even number of fo~t or half feet, stand next to
the object whose height is to be estimated. Have the rest of the class stand
back from the object, approximately 100 feet. Using a sti:k cr pencil held
vertically at arms length, mark off on the stick what appears to be the height
of the student. See how many times the measured height appears to be in the
height of the nbject.

The shadow method makes use of a proportion from similiar triangles.
Measure the shadow of a student or object of known height using a tape measure,
stick or string. Then sce how many times the shadow length can be measured ’
on the shadow cf the object whose height you want to obtain. Calculate the
height of the object.

Height of Object= Height of Student X Shadow of Dbject
Shadow of Student

The Merritt Hypsometer makes use of similiar triangles using your eye, 2
yard stick, and the object whose height you want to find, Measure the distance
from your eye to your outstretched arm in front of you. For each inch, pace
off one foot from the object., Hold the yard stick vertically at arms length.
Holding your head steady, line up the bottom of the yardstick with the bottom
of the object, then look to the top. Where the top of the object crosses the
yard stick, read the number of inches, which equals the height of the object in
feet. .

Ay




~
~ 25 Inches

25 Feet

Estimate heights of trees, buildings, flagpoles, etc. Which method is
casiest to use? Why? Which gives the mose accurate estimation. Try guessing
the height before estimating. Was your guess close to the estimation?

W R S
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OBJECTIVES

After completion of activity students should be able to estimate diameters
of trees, or other objects.

CONCEPTS
1. Diameters can be estimated by direct measurement of the circumference,
using a diameter tape.
2. Diameters can be estimated by using a biltmore stick.

MATERIALS NEEDED

Tape like material or masking tape back to back.
Pipe, dowel, or roll with one inch diameter.
Yard stick or similiar pieee of thin wood.

FIELD ACTIVITY

Mark the tape off in3.1/7 inch sections, as many as you wish. Why 3 1/7
inch sections? It is found that if you wind the tape around an object 1 inch
in diameter, the tape is 3 1/7 inches long. So-every 1 inch diameter of a
circle is equal to 3 1/7 inches in circumference. This constant 3 1/7 is known
as §T- (pi) and is used in the formula Circumference = Tr (pi) X Diameter.
Wrap the tape around a tree or other round object. Yhere the tape meets read
the diameter in inches.

¥

Construct a biltmore stick by marking off spaces on a yardstick using

the measurements given below.

6 - 5.4 inches . 16 - 12.5 inches - s
8 - 7 inches 18 - 13.7 inches
10 -~ 8.4, inches 20 - 14.9 inches
12 - 9.8 inches 22 - 16.0 inches
14 -11.2 inches 24 - 17.1 inches

Hold the stick horizontally against the tree about 25 inches from your
eye. The zero end of the stick should be in line with the left edge of the
tree trunk. Holding your head still, sight over the stick to the other edge
of the trunk. The diameter is read directly from the stick at the point where
your line of vision meets the right-hand edge of the tree trunk.

Does the biltmore stick or diameter tape give a more accurate reading?
Which is easiest to use? Which is quickest to use? Try guessing the diameter
before estimating. How close was your guess.
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OB.JECTIVES
Studont should be atle to:

1. List various animals that havc mierated to the city from natural
areas.

2. Determine reasons why animals have migrated to the city from natural
areas.

3. Compare the habitat of a urrin dwelling aninal with that habitat of a
natural dwelling animal.

ot eonceeTs

1. The city sinports a variaty of animal life, “oth Jomestic and natural.

2. Man has playel a nreljorrinant role in givinl cause to animal migration
to the city.

3. Man unconsciously, suprlics the basic of lifc Zor the new breod of

of city animals.

IATTTALS MREDED

: Linoculars

lotebook

FICLS ACTIVITY

How many aninals dc you know that live in the city? Do they have cousins
in the fcrest? Fow many types of animals can you kind in your city block?
TThat animals are most comnon on your tlock?

What basic aceds do city animals ahve? ‘that basic needs do their forest
cousias have?

Discuss anizal capahility to get foold, air, water, anc shelter.

In the c'ty, is it easier for an animal to find food than in the forest?

‘That kind of fcod would city animals cat?

Is it casier for a city animal to find shelter? “'hat tvne of shelter do -
city animals iive in? Tas man helped them £ind homes?

*hat do ecity animals do rhen they need a drini? (rats go to th2 sewers,
birds fly to outlyinz rezlons or city parks, some animals use pools and
puddles).

hat types of protection Jo city animils have? {lack of natural prclators,
buiidin,s to 4ide in, sewers co run in, parks w-er: lunting is not permitted).

‘That man-male problenis have sided animal incresse in the city? (dumps,
garbage, detariorated houses, e¢tc.). "hat ~an-wade nothods of exerminations
do animals have to fcar? (raf-controi, poiscns, traps, ete. - most of these
not likely to Yz foun: In the forest).

Jo you think city animals are healtbier than forest animals? “"hich do
you tiiink weighs more -~ a city rat or a forest rat? Do you think a crow living
in the city flics more tasn 1 crorr in the forest?

FOLLAI-UP AOTIVITIES

T

[y

A. List various animals that frequont the area around vour school, home
or play area. !rite down the physical features of the aninal. Does
it have a family?  Docs it frcqu.nt a cortain area for a. speéial”
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r ason (suck as fool). .lote its habits and hov it makes its way
aiound the neighborhood.

Present it 2s a project to your classmates.

Compare the way that the city animals cet his food, air, water, and

shelter as comrared to a pet =t home or a fish im a tank at sc. ool.

Does your love for a pet affect its personality in any waey? Take
your dog and in a deep harsh tone say "You are a pretty kind dog,
1 love you'. Does he show fear? Then in a nild manner - tell him
that he is a 'bad dog’. DJocn he react to your voice or your words?
Do city animals react to hatits of people? If a garbage can is
left open ard a rat goes im ot cat the focd - i3 that a reaction
to a human h:shit?
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LEARUT G EXPERIZICE:

CUPRICULIM AREA

GRADE LEVIL :

CYICEPTUAL TIZC

The streaz: an aquatic habitat.

Science

7th
fth

9th

The strear: 1s 3 divarse habitat irith unique physical and
biotic features.
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OBJECTIVES

Upon completion of tals activily students vill:

Be arle to write a parasranh descrining at least 5 ohysical features
of a strean and indicate the use of at least two senses other than
sight in their description.

mescribe .orally at least two methods of messuring physical and
chiemical characteristics of the strean habitat.

%e able to identify several nichee within the stream habditat by
orally discribing their physical and hiotic characteristics.

Be able to nare several forms of aquatic animal life, describe their
dependence on their aquatic havitat in terms of their specific
adaptations and needs. (fcod, protection, oxysen)

Be able to identify several forms of aquatic plant life and describe
their interaction in the stream naLltat.

Be ahle tu identifv the importance of the strea— in the hydrolytic

eycle by tellin- about the origin of the ctream and its contribution

to a larper bodies of water.

Semonstrate recognition of the importance 5f local pollution by
tracing the prosress of a noilatint throush the hydrolytic cycle.

JATT CONCLPIZ

l.

The stream as a habitat is cormposei of many nmicrohabitats which
have basic similarities and differences.

The physical fearures of a stream set up conditions which make pos-
sible or deter.th . habitation of or~anis 5 In vatious 1paas,

The streas affects the physical and biotic features of the land
through which it flows.

The stream supports a variety of plant and animal life forms ~hich
are specially adanted for aquatic living.

7he stream 1o involved in a constant process of change, both: in
physical and biotic features. )

The stream i3 also affected by the activities that occur on land
surface in the vicinity.

"he stream is only part of the total water available on earth;
the health of the strean and quality of the 'ater within the strean
contributes to the quality of all water.available on earth.

MLTZRIALS NEEDZD

Data sheets Dissolved oxygen kit Botton scoop
The.mometers Hardness kit ‘lets ) r
Psycnometer Ruler or lomg stick Trays ™ . 4
p kit (for measuring depth) Plastic containers

1

e
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Aruntoxt provided by Eic:

FIELD ACTIVITY

1.

Physical Features of the Strean

(as the stream i3 approaches - Defor- siguting!)

If you were asked to go and find a =tream or creek where would you
loox? Thy? (land topozraphy diflorences in flora or fauna)

(as strear: is aighted) -
Look upstrean and ther downstream, That differences do you see in
tne streann (as each is nentioned, Ilov do you suppose that feature
developed?) Eas the strear always flowad in the path in which one
gees it aow? (no) How can you tell that the water has changed its
course? (flat depcsits of silt, embankments thzt were cut away) 7o
you think that this stream often overflows? TIlow can you tell?

Look more closely at the flow of the water. “ces it seen to be
flowing at *“e¢ sau: rate of speed throughout the strean? (no - faster
or slover at som: places) “Ly? (Deeper pools, riffles, obstacles)
Pave the student determine flow of the wratcr.

Try to predict the path the water follows. Have one or two of the
students 7o upstiean an overturn sone of the bottom rocks to muddy
the water, ‘iateh the flow of the wuddy water. Does the flow of the
nmuddy water follo. your predicted path? If not, why not?

Use a ruler or soveral dry sticlis to determine the depth of the water.
Inserc the sticl into the water at scvcril points along one bank and
at about the samwc places along the other shore line.  Is the strean
depth the sane throurhiout? How can ve account for differences in the
depth of the water? How does this affect the rate of flow of the
water? What wili kappan to the stronmm totcom on those areas thuer
the water ficve rapidly? Wh»? What will Lapppen to the stream

botton where the water is deeper and slover rmoving? Uhy? liow might we

determine the avarase speed of the water? Tlould this be important

to know about if e tzre studing aniral an? plane life in the streaw?
Yhy?

Listen to the s*rcan. ihat do your ears tell you about the straar?
(sound of riffles) 'y is gt important th:t streams have riffles in
then? (supply oxyzen to aninmal life, provides a special microhabitat
for organisrs which are adapted to rapidly woving water) Feel some

of the roci:s that 2re half submerged in tho wator. Describe now

they are differart., "My are they different?

Lets examin:z some ather physical features of the stream. Yhat else
besides stream sanks and rate of water flow Jo wc need to know about?
(provoke students to respond: type of bottom, compasition of the
botton, temperature of water, oxygen in the water, dissolved solids,
and acidity or =2lkalinity of the vater)

NOTE: As cach of these responses ave nad2: ask "low might we learn
rore atout typz of bottors?" As srudents suggest ways of investigation
have them perform the investigation (le: scoor up a bottom sample
fron variouz arcas and cxamine it for rac:s, pehbbles, silt) One

or two stulants way be assigned the responsibility for carrying out
the discovzry. iave students measurc strean Lottom, slow moving
water, side ro0ols of eddies, rapid movine watcr temperatures. Zeforz
providing tha thurometers ask 'Is tho -sater warmer or cooler than
the air? .ow can wc tell?" (Liave atudents put their hand in the water,
then comparc sensation relative to body termperaturse)

¥or dissolvod solids: Have students collect scvoral small clear glass
jars of water. Is the water clear or cloudy? Vhat does this tell you




about the substances in the water? (1f cloudy - silt - erosion)
HOTE: I. clear: Have the studenta allov the jars to stand until near
the end of the activity, t.en cxanine for sedfnment. This should also
be doune with the cioudid wiete) te :oron.irate settling effects that
recult in meancering stroans. Hth rorc advanced groups, use Lim-
nology ¥it t¢ dotermine water havdrass Z.e: ligsolved caiciua and
unagnesiur 82l ts)
There do thesc su':stances *n the water come from? Should their pre-
sence be coasidered good or bad? “hy?
For dissolv.d oxygen: Instructor should demonstrate chemical method
of testing for dissolved oxy-cn. Is it important that oxygen is dis-
solved in the watcr? Way? (aquatic animals, rcduction of possibilities
of anaerobic decomposition)
AciZitity or Alkalinity: What does it rean when we say that water. is
acid? alkaline? (hydrogen ion - hV1rocgl ion concentration) How
can we tcst the water to determ‘ne its ph7 Instructor to demonstrate
and carry oi: nt test on water. ‘hat does the pd of the water tell
you about th: «trcam and where tﬁc water iz couing from: Is the pi
of the mater innorta it of the aninils and plants tbat live in the
strean? What do you suppose vouls happm if the pl! suadenly chanced -
say became wore acid becausc of vastes frou a nearby industry?

Liotic Features of the Stream

Vhat Lind of snimals would you expect to fird in the stream? Ais

each is sucgested: tVhere in the strean —ould you look for this animal?

Why?

Divide the group into several smaller groups {3). Asaign a diffcrent

arca te eacl: group and have theu: discover as iany different kinds

of'liviny tning- as they can. DJescribe places where animals night

be found if uot bLrought out by tiic students. Tell the students to

capture az nuch as they can without harmiug che animal or plant using

a plastic containcr and net and then vnlace 211 specimens found in that

area in a sinzle tray. Eave them romember or take notes on where the

animal or plant -ras found.

How aany @iffcrent kinds of plants ¢1id wou £ind? Vhere were they
growing? Vhy ware they erotriug thera? (devalope concept of aquatic
aud semi-aquatic plants and their environmertal needs) Do you know
the nz2mes of ary of the plants? (use ficld manuals for identiiication
information ~ ghould be placed on data sheet)

fow many Jifrerzat :inds of aninals 2id you find? Vhere 4id you

find then? "y Jo you suppose they like to live vhere you found

then? ‘(qu.stion students as to basic requirements for life and how
their chosen environment niche' neuts their needs) Do you know the

naues of any of the animals you discoverad? (use identification

manualg) Identification of aquatic larvzl or nymph stages may provide

2n opportunity to discuss metamorphic charges in insects. Discuss
adaptation of aquatic aniuals identified to an aquatic heditat,
Exanpla - le;s for grasping, gills instead of lungs: How do they gat
their oxygan. food, protection?

0f vhat importance are the anmimals to the talance of life within the
strean? (develope -oncept cf food chain)

0Of what importance ire tae plants g*OW1nz ~leng tue shore? Under the

water? (primary producers, cover “or small organisms, oxygen added

to water throuZ. »hotosynthatic proc:ss)
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Jo vou thin® this strear —ill rerain the sane? *that changes could
you predict about the physical characreristice of the stream? Lov
would these change: effect the nlants Zroving on the stream edge?
“hose un.er the water? “fould *he tinds of animals also be changed?
That would you expeet te Ziad under the new conditions?

if e went avay for 50 yexrs and then came haclt to the same spot,
tould the strean still be here? “ould it loo¥ bSasically the same
as it does now? ov woull it be Jiferent? Jow wwould the land on
either side of the streau %e different?

Suppose that we wvere to empty 2 bottle of chlerox bleach onto the
around near the stream, How would this effect the stream? ‘Hould
its effect step with the strean or would it =ffect other things be-
sides the stream? “'here sould the chlorox eventuallv zo? 2Jo you
suppose it *rould do any harm?

TALLOV-UP ACTIVITING

1.

Have students visit an
the gare in other stgz
How are they sinilor?

investipate other streans. Are the findings
? the sams as tn the f<rst investicated?

¢ are they different? *'hich supports the

e? hy?

!
2na?
Po

greatest abundancs of 1if

dave studeats study the lifc histories of scne of the aquatic insects
discoverdd. ™Mat rfecct does amn's pollution of water have on the
completion cf their life cycle? Ts nan's interventicn in nature
justifiable in controlling insect pests which have aquatic stages in
their life cycle?

Kave stud=nts develope 2 food chala usin? ithe organisms found in their
study. Txtepd tiie comcert to enerey translier and evercy loss as
they jdentify lst, 2nd, 3rd.order consunc

ilave students make a study of a nearby strean and from their study
divise methods for stream inprovement.
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ACTIVITY HUMBER

L.EARTIIIC EXPERIEICE: The stream as an ecosysten.

CUPDRICULUY AREA s  Sclence

GRADT LZVEL

COSCEPTUAL TEE'® : The stream represents an ecosystem; a biotic
community along with its habitat.




OBJECTIVES
Students will be able to:

1. Denonstrate recognition of physical strean features by Jdescribing
and comparing variations in Jepth, speed of water flov, bottom
composition, erbankment 2rade, meanderiny temperature, and oxygen
levels.

Identify several microhabitats within the stream ty identification
of organisms and describing how thelr cpecific physical require-
ments are met by the selected eavironnent.

Recognize the cxistance of a food web and energy flow in tne

strea:: by identifying organisms and their interdependencies vithin
the strean. :
Recognize a bilotic cormunity by identifying plant animal cormunitiag
withia the ecosysten.

CONCEPTS

1. Physical features of a stream vary accorling to topograpnical
features.

2. A specific site along the stream may “e consldered an ecosystenm
complete with specifically adapted life forms and their physical
habitats.

Physical features of the stream can b2 described in terms of depth,
current, “otton composition, embanlment grade, meandering, water
and air temperatures ani oxygen levels.

The strean ocosysten can be identifiel by the_organisms ani
nicrohavitats which make up the unit.

vithin the stream we can identify a complete biotic community made
up of plant communities and animal communities that are character-
istic of the strean.

"1{thin the biotic cormmunity of the strean food chains and a fooi
web exist in which there 1is a constant flo7 of energy and exchanga
of matter.

{ATERIALS

thermometer plastic containers

nets ruier

trays wood block

oxygen kit : pond & stream identificaticn manuals
pencil & paper pinocularscopes

data sheets )

I P




PROCEOURE

Divide the group into groups »f two or three students. Supply each group
with a ruler, wood bloci, pencil, Zata shect, ang thcernouweter.

Think of this stream as a srull world iu itself. that are the most obvious .
components of this worll? (Soil, water, air ahove the water, stream bottom,
animals in and on water, plants in and on the water) ‘here does this world get
its energy from? {Sun) “hat dight we call this special corbination of physical
structures and the living things found there? (Ecosysten)

To continue the study of the stream as an ecosystem, please look at the
data sheat provided. You will notice that the strean study consists of two parts:
2 study of the physical featuves and a study of the living or biotic features.
Unéer the colunn headed 'physical characteristics™ you vill notice soma things to
digcover about the strean,

Depth: Tow can we determine the depth cf the strean? T'Iill it be the sama
Jepth at Jifferent places? tHow will you record the depth? (as an
average)

Speed: Tow can ve detarmine the sp:ied of the flowing water? Yill it be
the same at different places? How should you record the snpeed (aver~
age feet/sec.)

Potton Characteristics: [low should you describa the bottom? (rocky-srooti
petbles nud)

Emtanlment 3rale: Are the sides of the strea— steep or level with the wrater?
%o they slope away from or towari th2 strean? (Srav a picture)

“reanderinr: ‘That does this uean? What Coes a neander look like? (Draw
a picture)

Temperature:  ..aL ....eratures suould you vaze-l?  (water, alr, bottom, &1
bank)

Oxygen: Follow directions with the kit.

Tach group identified earliér select a gite about 5 feet long along the side
of the strean. Try to select a site that in some way i5s different from the sites
selected by the other groups. 7ne group may —sor’. vhere there are riffles,
another whare ther2 is a slow pool, another where there is a fallen log or over-
hanging trze roots. Jivide th: work among yoursclves and complete the informaticon
on the data sheest uader the column hoaded “'physical characteristics.”

Allov the students tirc to conplete their investigation of the selected
site. In ordar to conserva time, carry out the oxygen tast at only two different
sites for comparison.

After data has Seen collected, recall tha groups and compare their f£indings.
las the stream the sar: depth at all the differént sites? i'ov can we explain
wy the varies in depth; vhy it is decper one place rather than anothery Toes the




depth of the strzam have anything to do +with the kinds of life we might expect
to find therc? Carry out a similiar typz of questioning and comparison whicl
sach of the physical factors investigated.

(Seie kev qitr3tinng)

Speei: Does th~ ~ro=d of the water have arv % en+ on the type of bottr—?
tmat :ind of “ottom was found in slower moving water? Conpare it to the bottom
in faster moving water.

Zottrm: Fow nany 2ifferent kinds of bottoms are in this section of the
stream?! Jo you thainl the type of tottom has any effect on tie kinls of aninals
or plants that can live threre? That effects?

Inbanknent Gradec ‘lhat process is responsible for the grade of the erdbanl-
=ont?

Meanderinz: Why do stPeam meander? tThat effect does this have on the spead
of the water flow? iMmat effect does tnis have on the bottom? On the embanknent?
“n the life within the gtream?

Temperature: -Taere was the temperature the “izhest? Lorrest? “Jhy was
store a difference? 'ill the temperature have an effect on tue plants and
2aimals?

en: :/as the oxygen level the same or different at the sites test23?
Tiere vas the oxygen coatent the highest? Lowest? Wiy? ilow does oxygen get
into the water? ‘hy is it an important characteristic to mcasure?

ov examine the data chart again, this time for tiotic characteristics.
.48 time the same groups should return to the same sites studied previously
ani record the diffasrent kinds of animal and plant life you can identify.
Az you identify the organisms be sure to record the nunmber found and vhere taey
vere founl. "se the nets, trays, and plastic containers to retain your speci-
::sns if you need help to-identify them.

A1lov the studcpts ample time to complete their investigation. -Aid in
the identification of organisms. WWhen finisuied recall the group.

Tow many differcnt kinds of animals did you find? Plants? Did you find
nore than ons kind of animals living in the saze place? 'ay or way not?
iy do you supposa thzse auimals prefer to live vhere ycu found them? ‘then
you examined the animals 4id you take notice of any spzcial body structures
that enabled them to live in tha special place where they were found? (Use
specimens collected to demonstrate physical adaptations to the environmant.)
"Jas there any place in the stream wiere you could not find any living things?
ay do you suppose none want to live there?

what kinde of plants were you atle to find in the water? Whers were they
growing? Uhy do you suppose they prefer to live there? Are they adapted
ir any way to survivs in the special habitat?

0f the plants au? aninals you found, do you supposz that any of them dz2pend
on another for their survival? In what ways? (Develop the concept of Food Zuain




and ultimately the food web throush thc c¢xamples of oplant and animal 1life
forms discovered.)

Thare does the cnergy cone from ti~t supports the lifc in the strcan?
does it got to the animals? Trom one zmiral to anotl2r? 'here does it g0
" 1t reaches the last animal?

Nf the animals you found, which were most abunlant? Which vere least
abundant? Toes the abundance seem to have anything to do with the size or
type of aniral? (If students arc receptive interject comccpt of pyramid of
numbers.) Why do you suppose there arc fewer of the larger aninals and nore
of the smaller ones? (Smaller 2nimals "ave motre available habitats - larger
animals have fever suitable habitats and depend on the numbor of smaller snimals
as gourcz of food)

All of the plants and animals you discovered make up the biotic community
of the strezm. 'That were soma specific aninal groups or communities you found?
Some plant cormunities? Vhat relationships do thcse communities have to one
another? {Animals and plants both depand on their piysical environments.
snimal communities depend on the success of plant cormunitics to survive. Some
snimals (predators) depend on the success of other animals to survive.)

From your investigation, hovw many small habitats ¢id you find in the stream?
Yhat were some of thom? Vhat animals or rlants or both did you £ind in each of
these microhabitats? Are the animals or plants in the nicrohabitats depcndent
or independent of other microhabitats? In what ways are they depent upon one
another? How does the stream compnre to 2 city as an ccosystem? Can v identify
“microhabitats” within a city coomunity? Can we identify different. communities

. within the city? Dozs onc community in the city depend ou other commuritics

within the same city? In vhat ways? ’

FOLLOM-IP ACTIVITIES

1. Have students evaluate other ecological units or ecosystems such as a
deciduous or coniferous forest and cemparz physical and biotic characteristics
of each. :

2. Conduct 2 more intensive study of sorc of thc organians found to discovor
their individusl environmental requirenents and role in the web of life vithin
the streas.

3. Continue the development of comparative community structure between the
natural and culturzl world of man.

4, Survey several other. streams to determine if the biotic communities of one
stream are much like the hiotic communitics of other streams.




HOLME TONEST STATE PAR
EUYVISC T EMTAL =OUCATION CENTER
2.b.# 1, 30X 392
PRDING, PEMFSVLVANIA 19507

ACTIVITY

LEARNING EXPFRIENCE: Strecan Survey

CURRICULUM AREALS Science ~ Lifc Science, Biology, Biochenmistry
Earth and Space, Geology, Gencral Science

Social Studies - Geography

Vocational - Aaricultural Science

7th
Eth
9th
10th
11th

12th

CONCPETUAL THEME : Chemical, physical, and biological characteristics of

- a strean cqptribute to the ability of a strean to

support life.




OBJECTIVES

Upon completion of this activity. students will be able to:

1.

CONCEPTS

1.

Identify physical featurcs cf 2 streon by obscrving and neasuring
directly the type of botto~, uatur tenperaturcs, volocity of flow,
volune of flow, cross-sectional nrofile, and avcrage depth.

Identify the chemical features of the strcanm by dircct ncasurenment of
dissolved oxygcm, frec cerbon dioxide, acidity or alkalinity, hardness
(Mg and Ca) phosphatc contcnt, and nitratec content.

Identify the biotic features of the stream by identifying plant and
animal vari.tics found in the str:an: their habitats, enviromnental
needs, physical sdaptations and population distribution.

Rclate physical features idontified te the proscnce znd/or absence of
organisns in terns of their enviromnental requircrents and physical
aedaptations,

Relate chenical features identified to the presence and/or absence of
organisms in terps of their chemical environneptal neads.

Attempt to establish food chains and/or food webs frem the varieties
of organisms discovered in the strean.

Evaluate the strezn in terus of its ability to suppbrt 1ife by con-

paring results obtaincd to optinal physical and cherical characteristics
of a "good" strear.

Physical features of 2 strean can be measured; each 1s an important

- characteristic contributing to the kinds and asbundance of 1ife forns

within the strean.

Chenical features of a stream can be measured; cach is an inportant
charactcristic contributing to the quality of the water 2nd the kinds
and abundance of 1ife forms which can exist within the strean.

The organisns present and their abundance within the strzan depconds
uponi the physical and chemical charzcteristics of the strcoan and their
ability to adapt to thesc conditions c¢f the physical environment.

Organisms present within a strean are indicative of the quality of
water and abundance of other organisns,

Deviations from optinal physical and chenical qualitices of the streanm
provide a neans of measuring the effcct of man on the strean and a
means for bringing about strean inmprovement.

MATERIALS

LaMotte Water Test Kit Binocular scopes

Thermonetcrs Hand lenses

String String for strean profile
Wood blocks & 5 neter string Portable chalkboard and chalk
Seives Pencil
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MATERIALS Cont'd

Data Shouts

Watch

Meter sticks

Plznkton nets

Strean and Pond iZentification Handbooks

Life History Chante of sonc Corrion Water Aninals

PROCEDURE

"Today we are going to nmeasure some of the physical, chenical and biclogical

characteristics of a stream. When we have finished with our nmeasurcrients we
sh2ll attenpt to evaluate the quality of the streanm®.

Deternining Physical Characteristics of fhe Strean

"What features of the stream wrald be coasidered physical?’ Have the students
identif, the following:

<

1. WVater temperatﬁre - *
2. Air tenperature
3. Typec of botton as cach 1s ic _ntified ask why the

4, Velocity of water flow
3. Volume of vater flou

6. Averagce depth of water
7. Cross-sectional profile

naeasurenent 1s importaut.

After all of the above have been mentioned, ask the students to suggest
ways of noking cach of the ncasurencnts. While discussing methods explain how
the ueasurement should be nmade. The following precedurcs should be used:

1. Water Tempcraturc: Since temperaturcs will vary at different positions
within the stream, sevoeral temperature rcadings should be nmade;, and an

average ccnouted. The following areas arc suggested. (Sce Data Sheet)
Sun Shade

Surface water tenperature

Strean botton -

Strean water betwean surface and botten
) Riffle water teuperature

Pool water tomperature

Average

2. Alr teppcraturc: Should be taken in a -aricty of locations; both sunny
and shaded.

Sun Shade
Adr immediately above water

Alr several feet above water
Adlr on strean bank

Average

3. Type or Bottorni: The typc of botton nay vary along the length of strean
being ncted. Catcgories of strean bottons are: bedrock, rubble (large
stones), gravel (coarsec or finc), sand, nud or silt.




Students should notc on the Data Sheat, the types of bottoz by drawing
the strean and identifying variations in strean bottor along the length of
strean being studiced. Corbinations of twe or nore tnes are connon and
should bc indicated. Studunts should scoop up scnie - £ the naterial of the
botton and letermine its toxt. 2 and composition, then describe the botton
features in writing on the Data Shect.

4, Cross-Sccticnal Profile: The stream prof*l- mny help to explain certain
variations in torperature, velocity, and types of lifc acress the width
of the strcam.

Suspend a string across the width of the strean and tic the ends
securcly at eacn side. Measurce the depth of the water at intervals of
10 to 50 centineters (or 1/2 foot intervals). Pecord the bottom type
on a profile nap. (See Data Shcet).

Illustrate or denonstrate on chalkboard at tcaching station.

0 - gravel A= 6?
' X = sand B =g
yERerE T * = rubble c = 10°
J' iri':bﬁ} . o o= tiud il D = 3%
'\‘ \‘J‘: § ,r\ .:’ - rud or silt b: 6':
F=3%

5. Velocity of water flow: Stand ncar the center of strean and drop a
wooden float, to which a 5 netur piecz of string has been attached,
into the water. Begin tining as soon 28 the wood float has been
dropped. Hold on to on€ end of thc string and dcternine how long it
takes for the wood block to travel a distance of 5 meters. Stop
tining as soon 23 the string becomcs taught. Repeat the procedure at
several places along the strean. Record the tinme and distance and
average the results of 3 or 4 trials. The average should be rccorded
in neters per sccond.

6. Jverage depth of the water: Rcpeat procelure for profilc study using
the string at gcveral diffcrent places along the length cf the strean.
Average threeiprcfile readings, then average the averarnes profile depths

7. Volun. of flow: Determine the following:

(w) = average width in reters of the strean section

(d) = average Jlcpth in meters of the strean flow

(a) = constant 0.8 (rubble or gravel bottom) or 0.9 (sand or silt
bottom)

to conpute rate (r) or volune of flow in cubic neters per second use
. the fornula r = wdav
v = velocity of flow (netcrs per second)

Deternining the Chomical Characteristics of the Streanm

Measurenents of the following should * : taken using the naterials and
instructions in the LaMotte Water Test Kit:




dissolved cxygzen (D.0.) - necded eninal 1life forns.
free carbon dioxide - forns acid in water causing corrosion.
High amounts ineicatc low D O.

5>

(%]
.

pE - Orggnisns are vory sensitive te the acit or alkalinc content of
Watur .
D. Magensium

* Total Fardncss: mnaybe dangerous if present in ex-
E. Calciun 7 =

cessive arounts.
F. Phosphate content
G. Nitrate contont

d. Silica content - not senerally harnful cxcept to industry

plant nutrients not normally in abundancc

4As cach of thesc 1s menticned ask the students why it is important t2 know
how nuch of the cheulcals ar: prosent in the water.

Determining Biolofical Characteristics of the Strean

Have the students conduct a survey of the plant and aninel Jife within and
along the strean. Thelr investigaticons should include the following: (try to
get the students to realize the frllowin; through a questioning process).

Plants

(a) where growing, strean bottom, attached to rccks, floating on side on the
bank next to the water

(b) gacneral color

{e¢) reclative abundance

(d) 1inmportance to the strear

(¢) nane

(£f) physical conditions of wherc they arc found

Aninals

where found - under rocks, in water, hiding in the bank.
color

rclative abundance

inportance to the strean

nace '

physical conditions of where it was found

noticeable physical adaptations to its habitat.

After revicuing what the students are to be locking for, divide the students
into groups of two or threc and assien their work to collect data on the three
areas of thc investigntion. Remind then to £fill in as ccnpletaly as possible,
that porticn of the data sheet for which thoy are responsible. If any of the
student groups finish with their data bofore the others, ask then the help
ancther student group to coipletc their section. Be gure to instruct the
students doing the chemical analysis pot to dunp the chemicals into the water and
not to got them on their skin or clothes.

When all students have finished in the collection of their data have then
agsemble at the teachin: station and proceed to exchange the rosults. Discuss
the results obtained by the students and emphasize the questions which follow
the recorded data. After all the data has been conmpilad, discuss the inter-
relationships between the physical, chemical and biological characteristics of
the strean, evphasizing that all of these factors contribute to the ability of
the strean to support 1life,




Sclect a fow of the organisns discovercd and discuss their rclaticnship
to the total cnvircnment of the strssu. Ask the students the following:

U W N

6.

7.

where was the organisa fouad?

why was it foun? therc?

what does it use fr food?

how does it get its fond? -

does it have any specinl body structurws or fors which help it to
live in that part of the strean? What are the structurz =nd how are
they helpful?

does it have any natural cnenies? Di? you find any? Vere thare as
nany of the enciice as therc srere of thc prey? Why not?

What would happen to this aninnl of the velocity of the water increasei?
If the tenmperature of thc water incrcaszd? If it becare mcre acii?
If the water could not carry as much dissolved oxygen?

FOLLOY-UP ACTIVITIES

results. .
Research the various chenical substances that nay be found in water.
Determine thei. acceptabla levels and how an excess or lack may affect
the life in the strean.

Carry out experinments within the classrcon on strear: organisn to
deternine the cffects of salecte” pollutants on the behavior and

ability of the organisn to tclerate increased levels or decrcased levels
of substances.

Research the creanisns discovered and develop profiles on their survival
needs and relationships to cther crganisms. .
Sonc aquatic organisms are indicator organisms. Make up 2 list of
organisns which indicate specific water characteristics.

Carry out watcr analysis 5f scveral different strcans. Conmpare the ‘r.

1;
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ACTIVITY 10-5 PAGES

LEARNING EXPERIENCE: The Pond: An Ecosystem

CURRICULUM AREA Science
Life Science
Biology
Biochemistry
General Science

Social Studies

GRADE LEVEL

CONCEPTUAL THEME The pond represents an ecosystem; a blotic

community along with its habitat.




LY

OBJECTIVES:
Upon completion of this activity, studants will be able to:

1. Demonstratc rccognition of physical pond features by describing and
comparing variations in depth, spced of water flow, bottom composition,
cnbankment grade, oxygen leviis, carbon dioxide levels, and total
hardness of the water.

Identify several microhabitats within the pond by identification of
organisms and describing their spccific physical requircments arc met
by the microhabitat in which they live.

Recognize the existence of a food web and energy flow in the pond by
identifying organisms and their interdcpendency within the pond &co-
systcm.

Rccognize biotic communitics by identifying plant and animal comnunities
within the pond ecosysten.

Identify the biotic features of the pond by identifying plant and animal
varities found in the pond; their habitat, environmental needs, physical
adaptations, and population distributions.

CONCEPTS:

1. Physical faatures of a pond vary according to the type of depression
which retairs the water and forms the pond.

The pond as 2 whole maybe c~nsideréd a ccosystem in which organisms live
within nny different microhabitats. The life forms found within the
nicrohabitats are specifically adzpted to their physical surrounding

and environmnental needs.

Physical featurcs of the pond can be described in terms of dcpth, current,
botton compositicn, cmbankment grade, water and air tempcratures.

The chemical features of the water within the pond determines much of
the life which can exist within the ecosystem. Oxygen levels, hardness
of the water, pF, available nitrates and phosphrates, all contribute to
the health of the water within the pond and detcrmines the type of life
forms which can exist there.

The pond ecosystem can be idcntified by the organisms and microhabitats
which makc up the unit.

Within the pond we can identify a complete biotic community made up of
plant communities and animal corrmnitics that are characteristic of the
pond.

7. Within the biotic cormunity of the pond, food chains and a food wcb
exist in which there is a constant flow of energy and exchange of matter.

MATERIALS NEEDED:

Thermonaters Oxygen kits Phosphrate & nitrate test kit
Nets oH kit Carbon dioxide test kit
Trays ' Hardness Kit Pencils and paper
Plastic Containecrs Yardsticks Data Sheets
Wood block & string Binoculars scopes Pond & Strean Identification Manual
Small clear Jar Sccchi disc 4 foot poles
1




MATERIALS NEEDED:continued

Bottom Samplers
Plankton Het '
Spccimen vials

PROCEDURE :

Note to the Inscructor: This activity should be conducted in three stages.

A consideration should be given to thc physical features of the pond, the
chemical qualitics of th2 water, and the types of living thimgs to be found in
the pond community. In order to conserve time, the student group should be sub-
divided so that smallar groups of students can work on each phase cf the investi-
gation concurrently. If sufficient time is available, all students should have
the opportunity to experience the methods of meausrement involved in all of the
sections. o

Think of this stream cf a small world within itself. What are the most
obvious components of this world? (the water in the pond, soil on the bank,
plants groving at the waters cdse, plants growing arcund the pond, larger plants
growing some distance from the pond, any obstacles seen in the water). Where
does this world get this encrgy from? What night we call this special corbination
of physical structures and the living things found there? (Ecosysten) .

In order to organize out wrrk morc effectively, please look at the Data
Sheet provided. You will notice thzt the pond study consists of three parts;
A study of the Physical Features; A Study of the Chemical quality of the Water;
A Study of the Living or Biotic Featurzs. Under the column heading "Physical
Characteristics" you will noticc some things to discover about the pond. We will
nced to know the air temperature, water tcmperature, and bottom temperature near
the shoreline. Where dc yocu suppose we should take our air temperatures? (Stud-
ents should respond at several placcs to determine an average) We will alsc want
to take ncte of the water color. Wow can be describe the color of water? (Greenm,
brown, clear, or colorless). As we take note ~f the color we should alsc notice
the transparency. What do we call an cbject which light passes through that we
can sce through? (Transparent). How do we describe an cbject that only allows
some light to pass through s» that ce can not scec clearly through the object?
(Translucant). There are many different levels of translucercy. On your Data
Sheet you will notice that there are colurms 1, 2, 3, Since there are varying
degree of translucency, if the water is very translucent, cheek item # 1, - If the
water barely be seen throurh, check the enlumn #3. If it falls somewhere between
the two, check the #2 column. What do we call an objcct which allows no light
to pass through it? (Opaque). If the water is opaque, What does this tall you

‘'what is in the water?(much dissolved solids). We will also want to take note of

the anount of suspcnded solids, If the dissolved solids meter is availablc,
measurements can be taken directly from the meter. If the meter is not available,
have the students f£ill one of the speciment vials with a sample of water. Tell
them to hold the vial up tc the light and lcok closely for tiny particles
floating around in the water. Havz them note on the Data Sheets the amount of
solids which they can see suspended in the water.

Depth, is another important characteristic of the pond. The depth of a pond
oftea determines the ability of life to survive within the pend. How 40 you
suppogc we should measure the depth of the pond? Students should respond; ty
dropping an object into the vater which has a string attached tc it, and measiring
the length of string until the object settles to the bottom. In order to determine
the depths of the pond, we will need to get out over top of the pond to use this
method.

2
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Nescribe the moathel using the wood blocs and the mrasurad siction fron shor-line,
Instruct the studcnts to conduct at 1:ist turc: trials. They snould rocord

the meters per sicond for cach of the trials an' eomoute an averal.. Ltor

2ach saction of the ata Shact, you vill find a seriss of quasticns. These
qucstiong saould %o answerzd 13 you arc conlucting your invcstieation. T sure
to answar tazc as commlotaly ond accurctoly as you caa, e will discuss ta
data and the ansrors to thes2 quustions -f.on yen have finishod your e} .98

“Jovr turn to the sactinon ca th: Vata Siwot vhich d:ials with chenical
charactoristics of the rater. “Fiy 1n you suoprss it is dnportant to kneer the
chemical quality of the vater iz the oond? 111 this have any affxet on tho
typ2 of animal 1life? I~ ndpht 4t ~ff.ct the nlant 1if .7 “"hhat 2r: s~Mm2 chonicals
that we vill be tasting for? Tave ths students 1-ol 2t the list providcd o the
Data Shzet. Identify the ~tircviations that ar- ra the shaot 1f the studonts 1o
not kacy vhat ticy stand £or. Tor axaple pd, 09, 0,, md (ppn). In ~rdir to
conduct the cherdeal tests we nocd nersly ©. £011o7°thl dnstructicas given in
cach »f the kits. 2. surc that y-u road the instructi-ns carcfully, anl earry
out czach step of the procidure a3 it is eiven on the card. If you have ony
quastions abrut the terms that are uscd, be Surl you ask hofore you proceda.

*Tfon you have complat.d this sccticn of the Dat: Sheot o2 -n to angwer the quostis:
Zints arc gilven in 2ach of the quastizns to help you amster tha quastirz.

snswsr thim as corplet.iy-apd accurately 23 vou can, flan we ara2 finisheld, we
«1i11 21s- discuss yrur findings 1%»>ut the chenical quality cf the water., Th=
last part of cur iavestigation deals with the ani—al and plant 1life which oxists
within the osond. Tais of course will vary eith the scason of tho year. 3Before
having the students start thodr bdiclcaienl invastigati~n, cxplain to th2 tha
many forns of aninal 1ife living within thce n-nd will renain active ev:n during
the wintcrtime., Towavar, uany nore kinds of crgaunisms can be found in the Spring
and swmertimz. Wiy 4. you supp-se ve will pot find as many I:inds cf organisms
in th> wintortin: as arc prosent in the swmwertino?

flow turn to’ the sectiosn oa tihe Jata Shoet which orovidas space for you to
record your findings ~f plants and aninals. You will notic: that the Data Shect
is sub~divided for different ar:ns within the oond, Boe sure that you cxonine
sach arca of the pend thoroughly bafcrz going con ty the naxt, Idontify tae
organisms 1s best you can using the bocks and gaides provided. Tcfors muving on
tc the next sactisn be sur: that yeu include total numbor of 2ach hind ~f :
crganisms that you found in tha arca, You i1l nztice that ynu arc to sxanmine —
the sher: just bordering the poad, thc pond oige, the pond L-ttom, nnd th:
flcating plants.

You will alsc want to “etornine tho different kinds ~f aniral 1lifc presant
in the pend. Again, znch 2rer of the pond is id.ntifi=d cn the Datz Sheet.

3
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Be surc tH cxamine sach area earcfully, 1--king endor rcks, logs, the under
sides »f leaves, 28 rany differont nlirc:s ~e ~v: available o the 2r.a. Yo
aust rerembor that the orsanisns will b atdins anl that you will hvve to lock for
. then in order t- £ind thom.  “ieord azafa the nmis of Lach difforent kied that
su find, ihen you have fintshod the scetior reeard the total mumbor of cach
%ind that you have fcund,

In crder to oxamin: the -dcroscopic life within the poni, we will of coursc
nzed 1 uicrosccpe. Ve hav: -rith us tinccular scopus which will ennble us to see
sone of the larger ndcroscopic forus of lif:., Dlace a drop or twy of pond wator
in the petri diches and place the potri dish on the stagl of the binccular scope.
Ixanine the vater for ary 1if. forn that aybe prosent, If somo- appoar groen,
they are nroperly algae. If they d- not a2npear green but so - to bi moving °or
suiming they 2re properly aninal forms. Try to identify as —any diffcrant kinds
nf algac and snall aninals forms of 1ife as ycu ean. List tacm on the Data Shaet
and r:cord the number f tha: that yeu found. In ordir to oxanine just on: mild-
neter of water, usc an eyz droppor and place tventy-two drops of the wator in the
natri dish . If this amcunt of water docs not saen to be sufficient, double tha
anount. Fut waen you recird the numbor on the Data Sheet, te sure that you roeord
only half thi tstal kind -f sraanisms that you observed. “Then you have coppleted
this scetion go on to 2nswer the questisn.  You will motidce that the first questicn
is abcut microhabitats. List 211 the diffcrint =icrohabitats that y~u encountered
as you studicd the aren. ‘3 ysu idcatify the dershabitat idantify the animal
and plant forms :f 1life that vers living therc.

In crder to undcrstand hov tho -reapisns intcract within the pond, we nced
tc examine the difforoat kinds which we found. You are asked to crnstruet a
focd chain or a food web using the living thinas that you found in the pond.
In order to 4- this ycu will nocd t2 know what the organisias ett. This infor-
nation can b2 found 4a th: puide to some smll frush-water orz-nisns’ that will
bu provided for you t- lock inte. In crder o diacran thoe food web, sinply write
the nawc of the srganism, an? comnect with 2 1in- t~ orpanisn upon which it foods.
Jo the same for all of tho other crganisus that you find, uatil 2ll arc in sone
way related to all the othoers,

In order to conplete the micrescecic study, sazol:s of vond water should be
taken back to the classrocn to boe exciined under the micreseope.  Jrganism sech
as the parancsiuiz , amocte, stantor , watereclls , cladifora |, and others that
shculd be present, shculd be record..d ind dorled iato tha £aod wb,

FOLLOU-UP “CTIVITIZE

1. Visit gcveral ponds and compare the diff:ront kinds and nunbers of
nicroscopic crganisns living within the water.

2, Conduct bact:irial tasts of thz pond water thot was brought back te tha
classroori. If samplus were taken fron 1ifferent ponds, they will nore
than likaly crntain different comcunts ani %inds of bacteria. The
importance of the bacteria to the ecosysten of the pond.

3. Using 2a plankton uit tike s-v.ral samples >f the organisms living with
in the water of the pead. Idantify within the samples such organisns
as avhina, {yclops. Have the stulents culture thesce tiny
crustaceanz within the classrocn.  Ixarmine thie cffeet of light upun
their growth., Ixanine the tyoes <f food which thoy roquire, Plaec
sone predators within the tank, end observ: vhat hapnens to the popu-
latioa of the crganisns,

ERIC
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is i saveral ponds in difforont svages of dovelsomout.  Identify
th2 characterigsic of the pond which are und:r going the natural pro-

cass Lf azing, such as ~ccurs durisg ponl zuccession. Idontify chﬁneeo
in acidity, xy-en contont, cardbon dicxide contzat. “elate this to the

decaying process which nccurs within the pond,

Cenduct 2 study of pen? cdac sucessicn. 2evelep the concept of the pond
naturclly £111ing 4dn wvith 3cbri, and the enmorg plants progressing

nt
towvard the centcr of the peond wntil th. pond nc longer oxists,

¥
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ACTIVITY 101-§ PAGES 4

LEARMIMN EYPERIENCE: The da2cidious woodland in Winter: Identification

of forest associations.

CUPRICITLUM ATFES + feneral Science
Biology

Apriculture

GUADE. LEVFL ¢ 19th,
11th.

12¢h.

CONCEPTH L. THEME : IAdentification of treces in a forest community indicate

that only certain trces can successfully comncte in

a nlant association.




OBJECTIVES:
Upon comnletion of this activity, students will ba able to:

1. Tdentify tracs on the basis of -"ater charicteristics; (ie. twies,
buds, and bark) by using a dichotomous kav.
2. Identify snocific associations of trecs in tho forcst community by
isting tho types of troes idcatifizd.

3, TIdentify dominant, nrodominant, and subdorinani trces in the forest
cormunity by countiny nonulations ani obscrving intoractions among
co-cxistine trecs., (Including recognition of competion for sunligsht
and moisture)

4, TDescribe thz vertical strata of the forest communitv by identifying
asscciation rembars as nart of the "seedline”, Ysapline”, "unlerstory .
or ‘cannny’

COMCFPTS

1. Characteristics of winter nhase twies, bark and buds can be used to
idientify trees using 2 dichotomous key.

2. Tlants in 2 forast cormunity cormmete with cno-2nother for light and
meisture. “hose most able to survive the conditiens set by the don-
inant members are mnst likely to succeed i cventually raplace the

\k*\} daminant fores,

2, Tominant trocs in a forest cormunity establish the conditinms for
the prowth of othar esrmunity nermbers.

4. DPredominant tracs arce those wi ich arc mnet numerous in the corrwunity.

5. Subdnaminant trezs are thnse vhich tnlerate the conditicns set by
the 4sminant srzcies. .

&. Trecs eccunyirc certain vertical levele in the forest ponmunity helr
v2 te undorstaud tha nrocess of chanee occurrine in the forest comrmun-~
ity.

MATERTALS *

Pandbooks: Cormon Trezs of Pennsvivania

Surnary Dichoturwme keys Cor Ascidious trees (Wintar)
Dnta Cheots

Pencils

Cardboard for writing

OT:
This activity may be used as 2 study of 2 pivan (ilentificd) nart of

forast or as a comparative study involving the disrribution of trecs in
trs (2) nr anre diffzrent fArast coarrunities.

™
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FIFLD ACTIVITVY-

As the student srous annroaches the area t~ he studied, sk the studants
to generally survey the nlants they can see from a distance.

Key Qucstions:

"1. Can you distinguish among any of the kiris »f trees in the forest?

2. What featurcs of the trees did vou use tn nake » distinction amon®
Aifferent kinds?

(Some may have loaves: conifers, othors will ant: decidious)
Tall - Small, Color, Taoxture, tyne of branching.

3. Do the trees in the area seem to be mostly ~ne cr two kinds, »r arc
their many different kinds nmixed?

4, Do you thin% this wo~dland is ysung or old? VWhat standards of age
did you use in ostimatin~ the aece? -

During the surmer, trces mav casily be identified by obsarving the leaves..
Cruld we identify any of the trees by leaves now? {Yes- examine the ground
for leaves that have fallen) Have the students quickly collect 2s many dif-
ferent kinds of leaves as they can.

Have the students idcntify as many of the loaves as they can, Could we
use this as a clue t~ identifying the trees now? (Yes) 1Is this an accurate
meang of identifying troes in the wintar? (Yo) Why ace?

Pick nut two different trens nearby one annther. Compare the narts of the
trec. What Aiffercnces can yru observe? (bark, trrie branching, texture,
lenticels, bud arrancemont, leaf scars)

As studects identify Aifferences noint out eorract vocabulary terms aad
have students use the terms n describine the differences ohserved.

Leaf Scar: Mar®: rn twig where last seas~n’s leaf fell from the sten.
Ysually found just belrw the bud.

Bui Scale: The hard outer coverings of buds.

l Pith Partitions: The nith 4s the core ~f the twig. Vhen sliced len~th
wise you semetimes sce partiticng like the rung nf 2 ladder,

Catkins: These are little stiff tassels (nften ene (1) or two (2)
inches 1mna) that hang on some trecs. .requently found cn
the birches.

Witches' Braoms: Seem nn hackberry, 1ike a bunch or tangle nf twiss,

Terrninal Bud: Bud ~t end of twig,

Lateral Bud® Buds on sides of twiy Jr sten. -




¥e can use these characteristics in winter to identify the trees using a
dichotnnous key.

First: Look for the “uts. Mate their arrsnnement, shape, size. and scales.

Pay srecial attention to b

oir
1ds at the end of the twig,

Seconéd: Look for the leaf scars. Note the shane, location on the stem,
and the arran~cnent of tha dots in then.

Third: Look for othcr clues. These may or may not he nresent: brisht
colors, thorns, catkins, neculiarities of »ith, sar, twis or bark.

Fourth: Read throush the dichotomous key and 1s you read 2ach statement
answer 2s "true or false'! If the first "1 Aoes not fit, 7o on to
the next "1". 'hen "1% fits, then take "2" under the "1" that fits.
And sn on until vou reach the ~nswer.

Divide the students into srouns of tyn or three. PFave them select an arer
nf Aafined limitatisns or usc markers (rones) te mark btoundaries. Refore ’
students are eivea thair assioned arzas, voint nut that they are to record the
name, lncatinn, and size nf the traes in their arca on the data sheet. If
students are unfamiliar with the terms "seedline™, "sanlino" an4 "canony", re-
vizrr thesz terms with the studente.

seedling = N - 3 feet tall

sarline = 3 - 11 feet tall

understory 1n - 71 faet tall

cannny tallest, formine roof of ferest

Ask the students to salect a nearby tree and as a croun, ittemnt to identify
the tree using the dichotrmrus key nrovided, FHeln the students move sten-by-
sten first examining the twies, then branch characteristics, buds and bud
scales and leaf sears. Fave the students take nctice nf the small dots within
the leaf scars. )

When it ia cvident that students =ill ba able tn use the dichotomous kay,
send the students to their assimned arcas. Temin? the students to carefully
£111 in the necassary information on the :lata sheet ag thev nracress throuth
their work. Tnstruct the students to identifv as many of the trees as they
can recording the number of trees in the area in which they are trorkine.

As the students nrocced tn identifv the trzes in their area check each orrun
to be sure the keys are beinc used cerrectlv. As a tree is identified have them
check their identifications noainat the nictoral euides ~rovided with the
“Cormon Trees nf Pennsylvania' handbo~k,

All~ some time for the students to cnmlete their vork, After all student
srouns have finished their work, assemble the students and review the data
that has been c¢nllected.

Some Key Ouestions for Aiscussion:

1. Which of the characteristics nf winter trees wnas mrst useful in 1denfi-
fyine the tree in question?

ERI

Aruitoxt provided by Eic:
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11.
12.

13'

How many Aifferent kin’s co’* ycu identify?

Were there any ynu could neot identify? Why?

What kin's of trees are the tallest? ‘re they nrimarily one kind or
several kinds? What nart »f the vertical laver of the forest ic
formed by their unrar hranches? Thul? thease ¢r2es he cennsidere? rre-
Aominant, drminant, ~r subdsninant? Mov Aa these trres affect the
growth of the other trees? Do they comnate ~mony themselves for liecht
or moisture?

that kinds of trces are f~unl in the un-erstoryv layer? ‘Are they the
same as the conony trees?

What kinds ~f trees Aid you find in the saplinc layer? Are they the
same ~r 4iffarent from th~s2 forming the canory and understory?

Which kind of tree was the most nurmerous? ’‘re these the nrredominant,
4ominant cr suhiominant species?

Yow can vru aceount for this liind beiny mnst numerous?

Which of the trees you identified woul?! te considecred subdeminant? Why?
Vhat kinds ot see?linaes 4id you find? Ware they the same 2s those
nakinz up the canony and understory?

Vhat will harrnen to the see’lines? Will thay rrow tn the cxtent of the
larecer trees? Will all »f then survive? Why or why not?

Vhat kinds »f trecs would vru expect to surviva in this foarest? Vhat
srowth characteristics will they have to nosess?

If we came “ack to this forest in 50 years, <ni rencated thz ssme
study would we fin? the same kinds of trees in the same numerical 4is-
tribution? %hy »r “hy not?

FOLLOY P ACTIVITIES:®

1'

0

e

Wy S g T e

o

Research the trees identified to determine sozcific ~rowth features in
forest conditinms, (ability to comnete with other members of the forcst
comrunity)

Research the seral staces of forasts in ths "Peansylvaria" (Tennerate)
foract repions. I 'entify climax stages an? trace the successional
stages.

Twneat the stuly in 2 coniferdus frrest usine Aichotomous key for:
eversereens,

Reneat the stuldy durine sorin~ or surmer condit as usine leaf char=~
acteristics £~ {izntify tvees {n a forast e ruiity,
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CO.ICEPTUAL TVEME : Topographical characteristics and biological activity
interact to progressivoly alter features of torrain
resulting from past geological activity.




CBJECTTIVES

After completing this actlivity studants will:

1. 1Identify scveral gcolorical farces which have caused the present
topographical features observed and describe how each has altered the

land surface.

2. Be ahle to identify some physical and biological agents involved in
soil formation from rock.

3. Identify wind, water, and tenmperatur> variations as physical factors
at work in altering tovographic features.

4. State the role of plants and animals in contributing to soil modifica-
tion and in altaring physical topographic fcatures.

5. Des he how thc topography of an area may determine the types of
pPla.is and animals present.

UWIIT COUCEPTS

1. The earth's surfacc L3s undergone a slow process of change resulting
in present day topographical featurzs.

2. Geological forccs such as uplifting and falling of masses of rock, and
glaciation in the past deterrine basic topographic features of an area.

3. The pvesence of scdimentary, metamorphic. or igneous rock are clues to
determininz the zeclogical history of an arca,

4. Wind, rain, running water, and tempcrature variations are physical
factors which contribute to altering topographic features and soil
formation. .

5. Plants and aniials also play an imprttant role in soil formation and
in altering topographic features of an arca.

6. Topographic icatures of the arca may determine the types of plants
and animals prescnt by establishing physical environmental character-
istics to which orgzanisms must adapt in order to survive.

HATZRIALS

soil auger

100 ft. piece of cord string marked off at 10 f£t. intervals
two stakes

compass

geologist's pick

iata sheet

pencil



FIELD ACTIVITY

Sclect an area vherc thore iz cousilorabla Cifforemce in elevation within
about 100 fecet. Instruct two of the studcnts to stretch a 75-107 foot length
of string between tiicn while one is standing at the higzhest point and the other
at the lowest point. Eava the students scparated by at l:ast 30 feet. Both
students should push stakes into the eround -hore they a.e standing and attach

the piece of string to the stake.

How would you deoscribe the surface of the land around you? Are we standing
on a mountain side in a vallcy, or on a nountain top? Vhat have you observed
that enabled you to dacide?

=21 N
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Have the students walk 50-1CC fcot avay from the string perpendicularly.
"Pretend that there 2re,po plants growing directly under the string, and diagram
the surface of the land in the box or the data sheet." ("cturu to the orizinal
sitc) Each of you walk as straight a linc as you aan under or aside of the string.
A3 you walk {dentify on your diagram what material you f£ind making up the ground
surface. (Exanple: iilustrate for the students by walling some distance and
identify saandy soil, “ouidcrs, small rocks, stream ctc.)

Fas this (mountain siic) 2lways been as we scc it nou? What do you suppose
it would have looked like beforc the time that plants aad animals appearad
on earth? Before the tim¢ that water as z liquid appeared on earth? (It may
be necessary to reviaw ecarth history) ‘hat earth forces caused the formaticn
of these mountains? Are they young or old mountains? Towcan you tell? what

has caused these mountains to v.ar away? At the highest point on our line Jid
you notice the outcrcp of rock? What is the color of the rock? Is it the same
color all over? 1Is the rock a solid color, speckled, or layered? To you
supposc the rock is the saue color below the surface? Uave student chip

away some of the rock and cxamine the inside surfacc. 1If the rock is colored
differently inside: Why is the rock a different color on the outsice. Examine
the inside of thz rock with & hand lense. Ys the inside of the rock a solid
color? Does the color appcar in lumps? Can you sec many smaller stones of
differont colors? How do you supruse this rock was formed? What kind of rock
15 this? (Sandstone or conglomerate) What could w+ conclude alout the geol-
ogical history of tiuls crea from this rock outcrop?

On your maps you indicated that you found soil. Was the soil the same
color everywhere you walked? "hat was the color of the soil? Does this tell
you anything about the mincrals in th2 sofl? Iow does the soil feel where
plants arc growing? Is it the samec in open arcsis? Vhy is the soil different
in these two arcas? (decaying organic matter from plants and animals) Does
the soil have an orflor? If you look at the soil clescly, can ya. identify any
materials in the soil? Pick a spot arbitrarily. Hov far down does thes soil
extend? Is it the sanc in its make-up all *he way dovm? Have the students
use tile soil auger. Analy-=c the soil to deicrmin. its make up.

Yhere did the s30il com: from? De you see any rocks lying about that have
tho same color? Do taz rocks show any signs of scathering? 'hat causes rocks
and stoncs to weather (wind - rain - temperature rariations) Ask how each of
th-se contributes to soil formation. -

-



Jollect several small stones from the strcam and several from the ground. L
Do they feel the same? How arc they i‘ffercnt? ‘hy arc the stones from the
stream smooth and polish¢d while tios: “rom th: ground are morc rough. Would
you consider running water en impor®: .t agent in soil formation? W%hy? Uhat
nappens to the soil that is forncd L7 running water?

Do plant3 and animals telp to break dom rock into so0il? Can you kind
any plants that are breaking the rock down izno osoil mnow? (lava tham look
for plants growing or barc rock surfaces) what kinl of plants are these? How
arc they ablc to grow on sclid rock? Mov do they help to break the rocks down
intc goil. Can you find any other evidence of plants or animais contributing -
to soll formation? (Look for activities of burroving animals, dccaying leaves
tiric;, plants growing out of cracks or crevices of solid rock.} Discuss with
the students how uach contributes to building scil.

Are we standing onm the north, south, cast, or west side of the mountain?
“hich side of thec wountain gets more direct sumlight? Why? Uhich side would
have the higher average temperature? Why? “hich sidz would retain the most
moisture? "hy? Yow would the amount of sunlight, temperature, and moisture
effect the ~ pes of plants that can live here? How would thasc physical factors
and the types ,£ plants that live here detormine the kinds of animals that
can live here?

FOLLOW-UP ) R

1. Yisit other arezs such as flood plants, maintain tops or combinations
-of topograplical features. Determine the past zeological activities
which caused their developmsnt. Have student compare the results
of various geolozical activitics and identify the topographical results
of thesé activitics after many years of weathering.

2. Have student conduct invcstigations of various biomes such as
chaparrals, tundras, tropical biomes, and desoit biomcs to identify
geological activities which have determinzd the topographical
characteristics and set the physical cnvironmmentai factors affecting
the life forms founi in the biomes.

3. Visit a very steep mountain side. Determine elevations znd other
physical factors which contribute to the occurrence of zonation., Have
them map out the mountzin side to determine the elevations to which
the various zones of plznts occur.

4. Have student collect soils from vorious locations. Determine mineral
content, orginic matter, water holding capacity, and origin of the
soils.

5. Have student collect several different kinds of rocks. Identify each
as to its origin. the type of soil which results from its breakdown.

6. Ask students to visit 2 mountain top arZ drw a landscape of the pan-
oramic view. Discuis each of the drawings 3¢ to how the hills, moun-—
tains, valleys, or rivers come to be. Drawing should show variations
in flora. ™iscuss the rezsons for thc variations observed..
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LEARNING EYPEKIENCZE: Environmental Awareness
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Science
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CONCEPTUAL THEME : Critical observation is basic to

understanding organisms, objects and

conditions in the natural environment.




OBJECTIVLS

Upon completicn of this activity, students will be able to:

1.

2.

COIICEPTS

1.

2.

3.

Demonstrate the use of scnses in olscrving by describing verbally an
object or condition showing the use of at least three of the senses.

Describe the parts or units of an object 2nd denonstrate an under-
standing of the relationships of the parts to the whole by recognition
and analysis of the functions of the parts.

Relate color, form, texturcs, and othor qualities of an object to
function by selecting 2 random object and verbally describing and
discussing its qualities.

Identify general physical and biotic conditions of a selected natural
area. )

Identify, by sclecting a random organism, the nceds of the organism and
relate verbally thc dependencics of the organisnm on the physical and
biotic characteristics of the area.

Select an object in a given ar2s and relate its relationship to the
“ghole" arca in which it was found.

Describe a “niche’ by selecting an organisn at random and identifying
the specific physical and biotic conditions which nmake its existence
possible. also adaptetions of the organisn to the physical and/or
biotic featurcs of the ‘niche’'.

We learn about our environment through the use of our senses.

Scientific tools amd machines are simply extensions of the senses we
already possess.

Color, form and texturec of an object are qualities we can obsarve
directly and use as clues to undcrstanding the natural werld.

The paxrts of an object or organisms have specific form and function
which relates to the performanc: of the whole object or organismo.

The physical and biotic conditions of 2n ares will dctermine what
organisms can survive in the =2reaa.

Organisms arc specially adapted to survive under very specific
environmental conditions; any slight cnvironzental change will have
some effect on the organisn

Every organism has some effecct on its physical and biotic environment.

The immediate surroundings, its physical and biotic features which
nake possible the survival of an organisn because of its adaptationms,
is called a niche. It is thc intinmacy between a specific organism and
its environnent.




MATERTALS

1., ¥Yand lcns

2. Binoculnrs

3. Thernoncters

4. Binocularscopus

GUIDE NOTE: Full advantage of s2asonil chonges and conditions should be taken
advantage of for this activity. Makec noxinum use of such topics
as secd dispersion, natter and emergy cycles, aninal homes and
behavior, habitat comparisons, object compariscns and adaptations.

PROCEDURE

Concept: Using The Scnscs

Instruct the students to look for some interesting object sonewherc near
ther:. Ask then not to tell what the cbject is. Ask ene of the students tc
describe the objcct as complctely as possible. Use lcadingz questions such as:
What color is the object? Are there many of the objects nearby? If there are,
are they all the sime color? same size? Does the object mzke a sound? Is it
2live or non-living? If it is alive, could we recognize it by its scund? What
kind of sound would it nzke. Can you pick the object up? If you could would
it be light or heavy? Doces the cbject have form? If therc are many of these
objects: Do they all have the same form, same size? How would 1t feel 1f we
were to touch the object? If we wcre to hold the cbiect in our hands? Would
you want to tastc the -bject? Eow weuld it taste? Would it be safe tc taste
the cbject? Dces it have an odor? How would you describe the odor?

Repeat this proccss with several other students. When finished, ask the
students 1f they noticed how the objects were described. Eelp then to identify
the senscs which are mest cormonly used, and those which should be usad nore.
Ask one of the studcnts to get the object they were describing and ask one of
the other students to deseribe the object. Compare descriptions. that did
they forget to mention? Did they usc all of their scnses in describing the
object? Repeat the process until it becones obvious that the students are
using at least four (4) scnses in obscrving an object.

Concept: Extension of the Scnses

“"Much of what we observe 1s described by comparing things we can senseé.
For example we can sec when an object is "wig or “small”, Pick out Something
(cbject) near you that is 'big" and pick cut 2nother which 1s “snall®. aAsk the
students, one at a tiae to relate what they chose. When all have answered;
Compare the objects they identified with one another. thich is the largest?
which 1s the smallest? 1Ic there some objoct near that is larger than the
largest? Smaller than the smallest? ire we linited to what we can see, hear,
smell, or fecl? Are there objects arcund us which we cannot fecel? Are there
objects around us which we cannot see, hear, snell, or fecl? If there are,
how do wc know they exist? What tools or machines do we use to observe
things near us now that we cannot see, feel, smell, or hecar? Find something
near where you arc standing which you can just barely see. How would you
describe it again. Examine it under the binocularscopa. How describe it
again.




Feel the soil. Doscribe its temperaturc. Hoew warn or how cool is it?
Can you guess what its temperature is? Hou can we find out its exact
tcmperature? Heve one cf the students rcoasure the seils temperature. Feel
the scil in some cther arca. Is it the same temperatur=? What tenperature
is it? If tinc remains this sanc techniquc can be coployed with other senses,
identifying amplificrs, hcaring aids, smelling objects, air polluticn test
equipnent, =2nd tasting.

Ccncept: Relationship of the parts to thc whole.

Find an orgruisn ncarby vwhich seems to be made up of several parts.
What parts can you identify? How are they differcnt fron cne ancother? How are
they alike? If a part were renmoved from the object, how would it affect the
cbject? What does the part do for thc object? Do the parts work scparately
or 3o they werk together? If they work tcgether, how do they werk together?
Can you see any parts that arc “specialized” to do a certain job? Vhat job
are they specialized for? Could any of the parts bc romoved without inter-
forring with the work of the others? Think cf the organisn as a part of the
arca where you found it. Could it be remcved without effecting the area in
any way? How would its gemewal.uffect the arca? What do ycu supposc would
happen if therc were too feny of these “parts” in thot area.

Concept: Recognizing physical and biotic features.

How wculd you describte thc arce thot we are stending in? Lead students to
describe lighting, temperature, air moverent, aveilable space, soil charac-
teristica, types of plants, types of anincls present. Repeat the process with
a spaller arca such a2s unier a fern stwmd, a fallen lof, or scme cther ncarby
natural feature. Why are these plants prowing hore and not souewherc elsa?
Lead students to recognize basic nceds of organisms such as light, available
noisture, protection, food source, etc.

Pick out z small area. 4sk students to find some crpanisms. Where d44
you find the organism? Why do you supposc it was therc and mt sonewhoro else?
How does it get its food? 1its water? Was it hiding? tThy do you suppose 1t
was hiding? Does it stay therc all the time? When it leaves, where deo you
think it gocs? Does its color match the place where you found 1t?. If not,
why not? If sc, why? Exanine the perts of its body. Do any of its parts help
i+ to survive where you found it? Hcw are the parts used? Conpare several
>rpanisns found at different places., How arc they adapted to live in the
different places? How are they similar in structurc? How are they different? -
Docs the shape or form of the body tell you anything about how it livces? where®
it 1ives? Vhat arc the physical characteristics of the place where you found
the organisn? As specific fcatures are identified: What weuld happen to the
organisn - or how would it react if the arount of light, the tempcrature,
the food source, or amount of water present, were taken away. Does the organisen
depend on these features for its survival? Asscciate the term "niche’” with the

-concept of dependency of the crganisn's survival on specific emvirommental

conditions. -

FOLLOW-UP ACTIVITIES

i. Investicate the usc of scientific apparatus within the school of what
senses are they extcensions?

2. Critically observe a particuler living organism to deternine the
specific uses of its body parts. Doternine, according to its physical
structure, in hcw many different kinds of environnents and what kinds

3




of environments cculd it possibly exist?

Neternine specificnlly the limitations of the humoan senses. Conapare
hunman capabilitics with thosc of cther sraanisms. Relate the differences
that are diseovered to nced in ternms of survival and environnental
adaptation for specific nodus of lifc.

Identify the characteristics of specific niches of some selected
orgenisns. Investigate an? identify then 28 a part of a larger unit.

N
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Patterns and Designs in nature provide opportunity

for practice in using parts of speech and sentence

construction.




OBJECTIVES

Upon complition of thic activity stulents ¢+11l-

1.

7.

CONCEPTS

1.

~
.

Utilize at lcast thre2 of thuir scnscs in dcscribing objects found in
the natural cnvironment. -

Identify adjcctives as descriptive vords having sensual qualities by
listinj wrrds which descritie »Ljcets foun?! in natural environments.

Identify adjectives =5 a mcans of c mmunicatine emotionzl reactions
to objects and events by using atljectives which descerile their owm
reactions to the o-jects experienced.

Recognize words which name or identify objects as nouns by proparing
lists of various objects found in a particular area. )

Recognize words that cormunicete some change or action as verbs Dby
listing actirn worls assaciatcd with the objocts defined.

Structurc complecte sentcncces using scveral adjectives describing the
noun.

Create rhythnic sentences and identify the grammatical parts of the
sentences they have written. )

— = e =k SRS
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Adjectives arc words uscd to convey characteristics of an object
or an cvent, -

Adjectives also communicate our cmotional response to objects or cvents.

Most adjectives arc words that comrwunicate sinsual quality of objects
or cvents. )

s
f i
o m——

Nouns arc words which cormunicatc identity of objects and cvents.

Vcrbs are words which communicate: action or change or an object.

Sentences are conplete thoughts which convey information through
verbal or written cotrmunication.

Organization of words (nouns, adjectivcs, verbs) gives a thought
rhythn and aids in cffective communicatien.

MATERIALS

Cardboard for writing

Cardboard francs

Pencils

Paper .

Papcrs impregnated with sevaral odors




FIELD ACTIVITY

Before using this activity, the inectructsr shoul” select a natural arca
which has a varicty of sounds, sizhts, :n! natural qualitics. Such an areza
night be found ncar a rapidly flouvin< cre.l. or strcw.

Have the students sit quictly in a seni-circle arcund the instructor. Using
the snall papers, impregnated with identifiablc odors, have the students write on
a piece of paper at least tuc tords that describe each of the odors they snell.
This should bc done for each of the papers. Allcw sonie tinme for thought. When o
the students have finished selccting thoir words, ask cach student to road the
words they have written on the paner. As their word cheices are given pick out
thosc words which are uscd most oftcn. Do any of the words sclected identify
the odor? 1If so, vhich? Which of the words that were mentione? o you consider
to be the best words te describe the cder? Repeat this line of questioning for
cach of the odors that the students have described.

Sclect two or threo sbjccts nearby which have Jifferent textures. Pass the
objects amang the students. As cach student fecls the objcect ask thenm tc woelite
down on the paper two words that describe the scnsation they experienced whea
thcy felt the objects. Azain revicew the words chosen by the students. Pick out
those words which scem to be the ones most frequently uscs.

Ask the students to sit as quictly as they can fer 2 minute or twe. At the
end of the minute or twn, ask the students tc erite on the paper at least tws
words that ‘lescribes vhat they coul! hear or what they could not hear. When all
the students have finishud,apain review the words chosen. Select thosc words
which are used most fr:quently. Have the stulents unlerline or write 4dcwn on
- the paner the most frequently usi? woris for each of these nctivities.

Sclzet two c. jects nearby which coulld produ~c noise. For exanple a dried-

out  branch naybe laying on the gr-und nearby. 4 rock may he als> selected.
Ask the students to close their eyes. Ask then to concentrate using their scnsc

" of hearing. While all the students arc concentrating with their eyes closed,
break the stick. Ask the students to writc two words on the paper which lesceribes
what they hcard. Again revicw the word choices and sclect the word or words
used most froquently. Do any of the words chosen scun? like the scund that was
heard?. If so, in what way? Point cut teo the students that descriptive words
arising out of the use of their senscs often help to identify the object or sourec
of the sount itself.

Select two or threz chjects nearby which vary considerable in their
appearance. Variations might involve col:r, form, shape, and size. Point cut
the objects to the stulents. Ask the students to write two words describing the
objects visual appearance. When tho stuients complete their writins revicew thoe
words chosen. Efelect those words used most frequently with each of the cbjects.

All of the words they have written cn their paper ars words which describc
objects. What dc wo call the worlas which describe objects? Ask the students
to write the followine on the paner:

The is , ,

: » and . Have the student £111 in the last
four blanks with the aljectives that thcey had selectcd as the nost frequently
used in the exercise just completed. Lifter they have finished writing in the
adjectives ask them to £ill in the blank following the word "the" . 1Inquire cf
cach student what objcect they chosz that woul? have all of the characteristics
which they have placcd in the last four blanks.

Q . - 2
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Ask the students to pick out soric chject nevrby. sk them to write on
thelr papcrs as many worls as they can think of that Jescribe the object. They
shculd not identify what the otjcct §s. Yhon the stu’onts have finishzd, ask
cach of the students to rcad the wer's th.y have writtoen on thoir papers. ds
they finish their list, ask the othur stu’cntc to try to identify what the objcct
was that was obscrvel. Aftor the object is ilontific1, ask the students in
general, whether the words chrs.n were ¢ ' u2s for describing the ohject.
ask the students te 1dentify how manv of th. senscs were used to descrihg the
ntject. Do any cf the words chosen Ly thz in'ivi'ual reflect hew the individual
foels abocut the object? What i3 you (the listencr) feel about the cbject as
you heard the list of werds that descrite? 1it?

Heve the students sclect ansther olicct ncarby them. Ask the students to
write three cr fcur phrases which convey their indivi‘ual rcesponses to thé ‘oh-

g ject. Examples should be given such as: as heavy as .......... , as becautiful
A8 sessersseesy A8 8N21l1 28 ..u4e.., When the stulints have finishe! ask then to
verbally cxchenge  the written rhrases they have on their papers. A4s each
reads the set of ohrases, inquire of the other stuionts as to how they think the
writer felt about the objcet that they were describins.

When we communicate, we attempt t~ convey 2 ecomplete thought or an ilea.
A complete thousht cr an idea 1f 1t i3 spcken or written cculd he a sentence.
A1l complcete thoushts cor complete sentenccs have three main parts te then.  They
have words that ilontify the ciicct. Ther'e woris that describe the objcct.
Ther'e words that tell about the action ~f the object: what it does. In this
next exercisc we are noing to identify the chjects that we sce,

Distribute the cardboeard frames amon~ the « tu‘cnts. Ask the students to
focus locking throuzh the frames, on an arca ab-ut five feet away from themsclves,
Instruct them to cancentrate on the chject that they scc throuph the frame.
Instruct th2 students t3 mnke 2 list -f all the ohjects they can sec through
the framic. When the students hove finishel, inventory the chjects which the
students have identific? on their pancrs. Which chiicts ware scen most ofton?
Which objzcts were seun least often? “ho idcentificd the most cbjccts?

Sceleet three or four of the cljects the stulints ilentificd., Takin~ anz
objecct at a time, #ive the clbject scme action., Tor example 1f a rnck was
identificd, Pick up the reck and drop it. sk the stulents to writc words oo the
paper which “escrites what the ctjeet Aid, Inventory the action wnords that the
students have writtcn on their papers. Repeat this with twe other objects.
Words that ilentify objccts are callel what? Words that tell of the action of
an object are called what? From the work that we've dene so far with words what
are the thrce basic parts of a completc thought? Have the stulents identify
adjectives, ncuns, an? verhks. 4As they 1i'entify the terms, ask them to defirc -
what cach does for the sentence or conplcete thousht.

Have the studcnts once again usc the frames tc focus on an area a short

listance away. Ask the students tc inventery 211 of the sbjects they scc in

: the frame and 1list them on their paper. With each -f the sbjccts they list, ask

- them to alsc identify adjectives that describe these cbjccts. For exanple
colers, texturcs, smells, sizes, and shancs., With each of the noun anl! a'jective
2roups, ask them 1so to write several action words with each group. When they

= have finished the: - wor? sroups have the stu?cnts develop sentences using all of
the words associated within o group. When the students have finished the exer-
cisc, ask several of the stulents to read the sentences they have written. Ask
the other students to identify the nouns, aljectives, and verbs in the sentence.

: Ask the students if there 18 nore than onc noun. More than cne adjective. More

: than one verb.

. 3
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Another tynz of word we ~ftun find in complote sentences is a wor? which
describcs the action. JActicn words we call verbs. A word which would add te
or describe the action we weull eall ar a'verb. Ask the students to selcct cne
sentence that they have written ond »lter the scntence puttine in a word which
helps to describe the action worl. Ex~o~le: The oripinal word may be "a leaf is
falling to the sround™, Revisc? nuttin: in the adverk, the sentence nicht read
"the leaf is falline gently to the crounl.” Reviow the revised sentences with

i the student group. Have the studcnts identify the adverb within the -sentehce.
| . .. What we have done thus far sinply invclves identifyin~, describing, ani
) giving action to common o jects that ve see in cur natur:l envirennent. Let us
s try now to be a little more creative.
&

For this next exercise, I woul?d like you to sc:lect two objects in clrse
proximity to one another ancarby you. Quickly sketch the objccts on your p2pers,
a8 you sketch the objects,try to give them some cheracter. T"lat is; give thea
life. Mfke them look lifc-iike on vour paper. s thouch they were individuals
that could communicate with one another. If these two objects coul? speak,
what ao you suppose they would talk :bout? - What would they say to one another?
Under your sketch write a few sentences that mipht be what the one object would
say to another. Also write what the other ohject might vcplay. A conversaticn
between two individuals is called z dialnrue. T would like you to place a
caption under your drawing that is a dialopue between your two individuals,
Allcw your students some time for sketchinz and for writinr. When the stulents
have finished ask them to ghow their sketch to the othef students and rcad t.e
dialogue they have written as a caption under the picture. As cach student rcads
their sentences, ask tt - ather studente 1f the sentence is a complete thoupht,
Ask the students what makes the statement a complete thoupht? Repeat tbis with
each of the students, pivir~ each an coportunity te show their criginal ideas.
Select a few anl discuss with the students why these two cbjects werz2 chosen Ly
that individual. A4sk thc students how they think the writer felt sbout the
sbjects as created the dialogue. Was the writer able to cenvey their emotions
in their writinpg? What crotions Ail the writer feel?

Next we shall try t¢ Jdo some more creative writinz, only this tine instead
of writing a dialogue we're aoing tr writc a2 short poem, What is 2 noem? How
does a sentence in a poem differ from a sentence thet we normally use? The
students should respond that sentences are structurel tc have rhythn or rhyme.
Read the following for the stulents as an exanmple of rhythm in 2 sentence.

RAIN

The rain is raining all around,
It falls on field 2nd tree,

‘It rains on the umhrellas hara,
And -on the ships &t sca.

I 1

As this is reat for the students, ask the stulents whure there is rhythm
in the sentence. Ask the students where there is rhyme in the sentence.

- Ask *he students to sclect 8ome object or event which is occuring arocund
tnem now, and write a short noem whith has rhythm and rhyme. Allow the students
some time to be creative. If some heve difficulty ask the student what most

= Inpresses them about where they are. Have then write about that. After all the
I ] svudents have completed writine their short poems, have each read their poen to
- tbe class. As each is read, ask the students if there is one, two, or more

i sentences in the poecn. Have the studeut re-rcad the poem being questioned.

o
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Identify im their senicnc:s the parts of the sentence studie’ in this activity.
Studcnts shoul? Lz ohle to identify ncuns, aljactives, verls, ani adverbs,

If tine rcmains at the end ~f this nctivity, the zctivity can be continucc
by reviewing thc sentences thet they hnve written. While reviewing the scntences
have the stulents point out the crier ~f th. scntence parts 28 they occur in a
sentence. For example: dzes a noun crne firct or lost? Do the adjectives come
before or after the ncun? Do adverls ccme hefore or aftor verbs?

FOLLOW-UP 4CTIVITIES

1. Present selected ol.jects to a class. EKEuve then write shecrt poems on
the histories of the cbject.

Prcsent several shjects to the class., Ask the students to list as
nany aljectives as thecy can based only on their senses. Have the
studcnts use the adjectives in sentences. ’

Presont scveral sclceted oljects which have acticn qualities, Have the
students 1 st the verhs which could *¢ applied tc the objects. Have then
usec the verbs in sentences.

Have the stulents write Jescrinticns of natural objccts. Have them
*dentify nouns, adjectives, adverbs, nnd verbs usel in comrmunicating
a complcte thougpht about the ~bject.
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LEARMING EXPERIEICE: Noise in our lLnvironment
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CONCEPTTAL THE'® : l!Many of the sounis we experience
in our daily lives, resulting from
man's techriolory, cen be considered

noise ten compared to sounds of

undisturbed natural environments.




OBJECTIVES
Upon completion of this activity, stud_~ts srill bo atle to-
1. Recognize noise as a natural juality of our environment.

2. Demonstrate an increased aarcniss of natural sound by identifying
sounds of an undisturbid naturzl eonvirorment.

3. Distinguish between sound and noisc Ly identifying whoss sounds
which are plecasant and vhose vhich arc unpleasant.

4. Idcntify physical sources of sound in natrual enviromments.
! 5. Identify biologiczl sources of sound in undisturbed natural cavironmonts.,

6. Demonstratc an awarcness of the effect of background noise on our
perccption of noise intcnsity.

7. Demonstrate an awarcncss of sounds in our daily lives often over-looked
by identification of thos. sounds to which wc have become accustomed
and unconsciously accept.

8. 'Identify and compare sound producad by the rcsult of man's technology.

: 9. 1Identify noisc pollution as the collective result of many sources
- of sound in our daily 1lifec.

CONCEPTS Sl
g 1. Sound is 2 natural quality of our enviropment. —

2. Sound which {s unwantcd or unploasant becom:s noise.

3. Host of the sounds we would experilence in undisturbed natural environ-—
ments or that arc prcaucgd by natural causes are not to he considered
noise.

4. Sounds mayte the resuvlt of wurcly physical events that occur in haturg.

z ! 5. Sound cxperiences in undisturbed natural environments maybe the tssult
: of animal ox, plant activitics.

6. Sounds that we normally produce in our daily activitics may scem louder
H Coe - or less louder in a natural cnvironmcnt.

7. Our porception and awarencss of the apparent intensity of sound is
__affected by the amount of background noise we expericnce.

8. We often lecarn to aceccpt noise as part of our natural cnvironment -
ve become inscnsitive to sound duc to constant exposurc.

MATERIALS

Four (4) Cassctte Tape Recorders '
1 Musical instrument per group (such as e Clarinet, piccolo)
Plastic bags
Rubber bands Paper Yardsticks
Hasking Tape . Pencils
. 1 -



LEAD ACTIVITY

Beforc beginning the £icld wexk. 1+ -rill b: necessary to mzkze the children
awarc of some sounds that they ghonld axnect to hear in studying an un-
disturted natural eunvirontent. .. sucrt niriod of time should be spent on
generzl awareness. To accormlish t-4is, it would be bencficial for the
students to liste~ to such records =¢ Insect Soundsz, Bird C21ls, Or Sounds
of the llight. TFollowinz each of thes: ricords discuss vith th. students

the sounds that thcy have heord., Tmring the discussion, identify the

sounds a3 being simply sound or noisz. During the discussion it is
essentinrl that the students recognize thoe difference betvicen scund 2nd nolse.

In order to pranare for thko trip the cassctte tape recorders should be

checked for recording effectivencess., All recordcrs should bo set at the

samc volumc for recording. 4 small niecc of nasking tapc should be placed

over thc volune control. This. is tc avoild the studcnts ~ccidontly altering

the volune during the rccording.It should be pointed out at this time, that

all recordings of sounds should bo madc at about the, sane distance of their —
sources this will be inpecrative in deternining sound intensitics.

FIELD ACTIVITY

o

After the studints have expericncid ‘soi: naturel sourds, the group should
be sub-divid.d into smaller prouns so that zach group will have a cassctte .
tape rccorder.

Discuss with the children, the roasons why they're visiting an undisturbaed
natural arca to make sound rocordings. 1In order to “econe avarce of noise
problcns in our cormunitics, v- rust first be able to sort ont thosc sounds
which we should consider neis: and those which we should not ccmsider nolsc.
Docs noise pollution zxist within a nntural undisturbed environnent?

— Bzfore soliciting an answer from tho group, have the group stand quictly
for two or thrue minutes and just listen very intently. At the ond tue or
three minutces, ask them what sounds they hoard. Was it at anytine silent? _
Is 1t ever silent in 2 natural -undisturbod community? - The children day
respond "yes" to thias question. If they do, continuc the questioning process
by askinz them 1f thoere night be sone scunds in nature which we cannot hear.
The response this qucstion should be “yes". When they rcspond ‘'yes” inquire
further as to what sounds they could expect to haar if their heering wore
norc sensitive. Continue the questioning and discussion at this pcint, but
be sure that the children understond that they will not be abtle to hear
all the sounds that are occuring in a natural environment.This is sinply
because their ability to hear 13 limited within a gpoecific range. If the

- - concept 1s difficult to gct across, it might be well to nmention the »bility
of a dog to hear a vhistlc which wve cannot hear. Ther. are many other
exanplcs in nature in which we find nmany animals arce able to hear sounds
that wec cannot hecar. Ask the children to pive examples of other sounds
that exist id'maturc which we cannot hear, but that other aninals can hear,

Today we arc going tc record some of the sounds that naturally occur within
an undisturbed environment. To accomplish this, wc must visit scveral
different areas and scveral diffcerent envirnnmomts. Why do you supposa
this will bz necessary? The students should respond that different
physical areas will be sources of diffeorent sounds, Ask the students what
kinds of habitats or environments they micht visit to record many differcnt
kinds of naturzsl spunds. As sugsestions are given by thc studunts have one
of the students jot down the differcnt sources of sounds. Distinguish,
within the 1list, thosc that arz th: rosult of physical gualitics of the
environnent and thosc that are biological qualitics ofthe cavironnent.

2




Ask the students to give reasons why the sounds they record in
different areas mipght differ from one another. Students should be let
to rcalize such differenczs 28 composition of the forest flecr, The
abundancz of plants in the immediate vicinity. The amcuat of backgeround
noisc: in the irmcdiate vicindty.

Ask the studcats vhat kinds of zounds thoy shruld rocord in the natural
cnvircnment. Thosc that should be sucgest:d if not nentioned ty the
students include thz followiny: th: s>und ~f water floving, tho sound of
water falling, the sound 2f 2 stud.at walkir: thrcush an area, the sound
of a nermal conversaticn in q natural zavir~ancnt, the intensity of
straincd hunon sound in an arca, the sclids of an ~arca, the anount of
sound produced in a Sroup conversation vithin 2 n-turnl fcroestoad arca or
open area, the souni of bird calls and cothur arinsl s~unds, th: scund of
traffic on a rural road, thc s~und of a rusical. instruncnt in a natural
undisturbed cnvironment. 4s these activities or racordings arc wmeatior xd
have the student prepare a list of the scunds to be raerrded during the
activity. Instruct the students that each -~roup shall rocord the sound of
the strcam from a distance of perhaps mi- foot. Instruct the students

to place the plastic bag over the micrephone, ~nd sccured with a rubber
band. Instruct thiia to inscrt the microohone tip just benczath the surface
of the watar and record the sound wnich is cecuring under thc wator.
Instruct the student to go very clesc to 2 watirfall., Wave then record
the sound of vatzr fallinz of a distanc: of perhaps of two or threoe fect.
The students stould wolk over scvarzl difforcont szreas perhaps tro or three
students at 2 tine. A4s th: students walk they should not be talking but
the microphoene should be placed near their feet. This should be domz in
at least threo difforent arcas. Under 2 pine forest, under a deciduous
fcrest, ovor an open arcn of ground.They mizht also think of doing this
through a grassy or shrutbery 2rca. Have two or threc of the students
conduct 2 normal conversction. RBecord the ceonversation ot a distance of
about four or five feu:r - Have cne of the studeats yell, have -nu of the
students whistle, have one of the students play the rwusical instrunenat.
This should be repcatced is at lcast tuc zreas - in 2 deciduous woodland
and in a coniferous wordland. They night 2lsc 4Ac this in 2n 2pen area.
Have the student group stand absclutely quict. They should remain standing
quictly for two ninutes. Have th: studcnt group engage in conversation.
Each student should be speaking while the recording is nade. 1f 3 rocordine
€ Lird calls is availably, try callin~ in thz lsacal Ydrds. As the tirds
aro callzd in, have the students reesrd thr bird c211 md estinite tac
digtance at viaich: it vas recordcd., ‘ave ths students visit the noearby
rcad surfaca. Uave thon record the sound ~f passing cars and trucis.

ince tac group rill Te sur-A1viind €o carry out this activity, the cricr .
in vhich thess scunls arg wecordz? sicull tc tho gama oz Lath arouns,

Tais 7111 e necessary for later comrarison, I tinz is a €actor duriag
the activity, it nizht bl wisze ts 8.l cac 2roup t onc Aran such 18 2
conif~rous forest, anl soml thr othor ovcun to 2 locidurus forast-1 arza,
A 14~it ghould alse be slaczd on ths length of tims voeorling each of the
aounis, ! sugprsted livit night b2 an longer ton minutos.

Aftcr the grouns have £indishel naking thiiv reeordings, ro-assombls the
stulonts. v zach groua ~f studonts taks tarns plaving Yach the sounds
they have reeordad in tha H{ffzront arcag, *g the ree~rdings arc play.?!
back, iiscuss -t the students any i4ff.roncas thit are anticanble

in int:msity. If it scoms that »ue ar:a abserbs less scun! than another
area, ask the studiats what rea3ons thiy can aive for tha WEforonet.

3 .
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The fellewing orl.r sh~ul? ke strictly - therra? ¢~ dn rec-rlin? s-unls

for this ~ctivity. 7h. list is =r.a.: r £ matural arcas &2 be
visitel. 7 1:r Af ree~rling shrull be Soeiluzus Torest, Thnifcorous Forest,
ant £inally O2vn swace araa,

bt

Standing Ouictly
Stulent valking acroes Fr-est flo ¢ e

‘lernal gpiaking loval ~f ono stulont ?meats’ in
“inraal sposking 1a:vel of ten atul nts in e-nversati-oa g
Jne stulent cilling ansthir (at sroat istoance) / Neciduus,

Tme stulent vhisztl: 1oully
Gr-un eonversiti~n in vhich all n.rbers ar

r

I
: talkine / Coniforsus

. Sroup casually wolkin~ throush arza / f

. studont playing -usic-l instru—mnt L Foroests, anl

: Studant nlayins instrunints loully ‘

: Bird calls ) ’ { ancn aren
Jther aninal s-uls ‘

g Yater runaing }
) Hater f21lin~ & tron
CInder water sounls \

IR

Tratfic n rur-l r-2? Zaley

Q
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“s th> reeorliapgs 2r: play.?! haek,  hav th ~.1ls- astier '€f raneg in
Backrrouni ncd3z., v s wl rofor t- this ags backarrunl n2isc? sk othe
gtulonts what 2ff.et th ir ohysical surr usliaps avz h+dd ~n th-ir racnridinee,
isk the studoents mhdch ~F the gtunls thoy raccrlc? enull bo conglily-!?
nisig, Clave thom adwl roasens by they woeuld eonsiler the souads noisc,
"Then esmpleted, ask tiuz stul.ats 4F ~ny of the scunds . Saailiar t~ thop,
Jo any »f the scunls ~ceer -Mr: thoy 1iv 7 Mich Af the g-unls 1~ they

hoar daily 1f any?

53 the s:cond part »f this activity the studants sheuld b2 ta%on ts 2n

urban area.  The sanc list that +ag use) in recording in the unlisturted
natural onvir-amont can b: usad in an urban envircamont. Thae oaly oxeoptinus
arc the =mater running, the -nator €loeing, and bivd calls, ther ap_cial
3nunis, thrce in number, can bo salzeta? from thi urban araa chos.n,  ave
th2 stul=nts nirfsorn th: sanme g~und nr-ducing activiti:.s in th: urlan environ
nent as wire porfornc ! dn the unlisturbed natural environnoat. Thoa thoy
have complated thiir recorlings, ecmpar. the scunds roeoric! 4n the n-tural
cnvironmont with these in ta2 urban enviromnent. 3ackzrounl nsisc should
axr b2 olvious, [lav: th: stulomts i .ntify snacifically what scunlis ia the
backaroun? ar- ¢t b2 cinsilcrc? 1~ise, Heve then id-ntify thesce zounls,

PILLST-UP ACTIVITIZC

1. Vave the stuloats visit an 2r:a witiin the city vher: cnstruction 1s
taking placz. Tava tho~ roe-rl the intansity f the sounl sralducad
by the constructizn activity., Coal? this be esmmarad t: any aaturally
neearing 3~unis?

LEave the studonts conduct 1 comparative stuly among three s:zlects?

areas within the city., Por axanpli: center city, the Zrinoo »of the eity,
anl the suburts., s ssunis are recordsd from cach of thesc arzas 1nd
play2d baek, tho annunt ~f bacaroun® neise should ha abvious: do-
crcasing from center city ¢~ the suburbs. Iwe the stuionts ilentify
those scunds which compling the backerruni noisc. “Tave them stuly

th: srurces of the seund 1n? racrrmend mians of vhich thoga asncying
sounls coull be controlle!l, -

davi: the stulents visit 2 rural arer <hich is transoctz! ty 2 major
hirhway. lave tho stuleats cttent to racord naturzl scunls in the ares.
Jnon playing bach th: tan: n-tic: should bde given t: thrsc srunlg that
arc produced by th: result of the hishway. They then can be idontified
a8 n~is : o-llutants, - -

Obtedn deocibel sctzr, Manzat aﬁ§ ~f th: abwk activitios ~r this
activity neasuring specific intznsity ~f sounl in various arcas. The
r:sults could then be emplied and charted s+ as ¢~ inllente decraasing
or increasian int-nsitics ~f sound lov:ile assoecia.e! with hunan
cormmunities., ) )
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NOLD® FOREST STATE TARX
ENVIROMMENTAL EDUCATION CENTER
~. D. # 1, BOX 392

IELDING, PENMISYLVANIA 13607

ACTIVITY NUMBER 49 S

LEARNING EXPERIENCE - Air Quality

CURRICULUM :"EA : Science: 3inlopy, Earth, Gaoneral
Health
Sceial Studies

CONCEPTUAL THEME - Air pollution is a major cnvirnnmental problem. An

understanding of air prnllutante an?! their effect unen

—+_.1living and non ~ liviap objzcts is basic to recognition

~f the environmental oroblenm,
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"“BJECTIVES

Unen completion cf this activity students will he able to:

1)

2)

3)

4)

5)

6)

7

3)

COMCEPTS

3)

4)

Identify n-tural crmnonents of air nd their ~risins by verbally
namine, Oxyaen, Mitrosen, Carbon Nioxide, Ozone, and Water Vanor
and identifyinz natural cycles as their scurces.

Identify nollutants of air by verbally namine Sulfur Dioxide, Nitrogen
Oxides, Particulat2 substances, and Carhrn Mranxide

Tdentify sources of nollutants by verbally associating the pellutant
subatances vith their sources; industrial »roduction, energy nroduc-—
tion, internal c=luetiin encines.

Verbally descrihe a method for testinz for nollution components
resultins from intcrral combustimm enrines after nbserving a demcn-
strated nmeasurement.

Mscuss the A=structive effects nf 80, on mnaterials such as nylen
after oYservinn fabric destruction micrnsconically.

Describe and compare the amount and kinds of narticulate matter in air
by examinin~ microsconically slides upon which dust has settled.

Describe the effects of seclected nollutant pases on plaats by indi-
cating on paper differences in general health occurring between
control an? exnerinental closed systenms.

Define a temmerature inversion and exnlain verbally how this rhenon-
enon 13 rzsnhonsible for major envivnnmental air nollution episodes
by séttine ur and demonstrating an inversi~n situation in an ex-
nerimental chamber.

AMlr is 2 nixture of rases which have a natural origin in earth's
physical and binlo~ical cycles. Natural "AIR" is composed of 782
Mitrogen, 20.%% Oxyzen, 1% Water Vapor, Nzme, Inert wzases and Carbon
Dioxide. . '

Ar pollutants ara solids, liquids or cases introduced into the
atmosphere which have harmful effects ~ miterials and living
things. Man's technological methods cf moeting material needs and
energy needs has resulta! in pollutants guc™ ~s Sulf'r Disxi’e,
Nitrosen Mxidzs, Nzone, Carbon 'pnoxide an? narticulate matter in
abnormal quantities in the air

Major sources of air pnllution include industrial processing, the ‘
autormobile enaine, nower gonerating, an? immr~ner snlid waste dis-
pnsal., :

Gaseous air pollutants resulting from automohile engines can be
tested for chemically by sampling measurad quwntities of exhaust nr
air, |
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5) Sulfurous oxides combine with water vanor tn forn sulfuric acid in
the atnosphere which attacks ani destreys naterial conds ani living

cells,

6) Larpe quantities ~f 1iqui? an? solid »articulates are introduced intr
the atmosohare cvery year causing economic loss, dacreased visability,

and termmerature chanres.

7)  Gaseous n~llutants such as Hydrogen Sulfide, Sulfur Dicxide, an?
W trous oxides have o 1ofinito harnful eff2¢ct on the health nf nlants

and aninals.

8) Temperature Inversirns are resocnsible for -wjior air nollution
enisrdes Aurin~ vhich nellutants bSecone tranmed and concentrated,

MATERTALS

natz Sheets Candle -
¥SA Universal Testing Kit Temnerature Tnversion Chanber

Adr tight plastic sar®are “a2 . 2 - glass aqu~ria or terraria.

Balloon Seedlings - white pine, tomato, or alfalfa
‘1o Bosicry (15 run?s) *Heroscones or hinncularscopes

Microscove slides ant crverlins L transparent tane

Tetreleun jelly Sulfuric ‘ci?

Atomizer Rydrochloric Acid

Bair Aryer ' Ammeniun Fydroxido

Or Nitric Acid
Cardhoard Box with strine

Ice Cubes

.




Notes to the Teacher

Prrtions of this activity require prenzrtinn 2n? accumulation of materials
fér stuly at least one week nrier to the activity. The fnilowing items must
be nrevared,

1) Constructinn of a temperature inversion lemonstration chamber. See
"Alr Polld‘ion Exneriments for the Science Classrpon by the Commonwealth of

Pennsylvania, Department nf Health (H732.727P) naze 63.
2) Stulents —ust prenare petroleum jelly COQtGA ﬂicroscope slides
an? exnose them to the atmosnhere in selected aress for at least five (5) Aays.

3) Samnlz see?lians rust e perminated (tomato 2lfalfa, a sin 111r
sensitive plant) an? nlacnd in control and experiﬂcntal situatiors for 1 tn
wecks prior to observation,

—_—————— e e+ e A m o e — o —

4) It is prercquisite that students have some knovledre of natural =ir
compasition and air n~1llutonts.

PROCEDURE

Natural Cormon2nts nf Alr (Introductory)

Have the stu'ents discuss the whysical qualities of air. Students
nust recosnize air as a mixture of cgases. Once the crncent nf air as a mixtura
has been establishe?, have the stuicnts identify the major paseous components
cf air. 1If necessary, ~ive them the nronortinnal quantities of each component.
(See concent # 1 ). sk thz students to writz these cornonents. Discuss cach
~f-the components with the students. Inquire as t~ their origin and their fate.
Eximle: Oxyscn is a nr~tuct of nhot~synthegis anl is used by aninals Adurine
respiration to oxilize fool for emersy productinn, Pave the stulents recor?
the information on the “ata sheet. .

Air pollutants (Introtuctory)

Ask the students to identify the majer air nollutants. As the
prllutants are identified, have the students considier their sources and harm-
ful effects. As the information 1is given ask the students to record this in-
farmation on the data sheet. The foll~ving chart nay *e useful in conducting
the -iscussion.




Polluntant

Air pollutants Cont'A

Srurce

Harmful Effects

Carhrn Monoxide

ates

Disnlaces 0y in blooi, causcs
4izziness, heatache, fatiouc,
slev reaction time - con kill.

Sulfur Dioxide

Industrial 2ni1 Con~
sumer coal and Sul-
furous 011 fuels

Irritates eyes, causes lunc
darmape; kills plants, rusts
netal, contributes to smar
fornation

“litrnzen Oxides

"Hitropen containing
fuels, naper mill
prcducts, rubber

Torms a stinkine browm haze
irritates eyes anl noseg, shuts
cut sunlight,

Hydrocarhons

=

unhurned petroleun
fuels autrs

contributes t~ smog
cause cancer

Tarticulates -~ Smoke

solid an? liquid

- fly ash matter from hurn--
~ Adust ine fucls ~r trash,
- fumes autos, building

materials, fertili~
zers

2n1i1s clotheas increases dirt
in hruse , scatters li-ht,
¢arries prisnnous ~as to
lunzs,

Thotechemical Smce

chemical reacticn ~f
sases and particles
caused hy sun from
gas nrnducts and
fuel hurnin-

irritates eyes and noseQiiff-
izelty in breathing, danages
cr3,lamares buildinps

Piseases associated with nnlluticn:

cnlds, Pneunonia, Bronchial Asthma

Fmphysera, Bronchitis, Luac Cancer, Commen
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Frllawing the intrc-luctory discussinn, have the stuients become involved
in the £nll-wine:

lfeasurins nollutants in exhaust emmisions:

Using the plastic ~arha-: bae, collect a samnle ~f automnhile exhaust. Test
the sample for hydrrcarbons, sulfur dirxide or carbon 1inxide usiny the Universal
Testina Kit which gives a dircct readine in quantity/v-~lurmes of nir. As the ex-
haust is sannled have the stulents exnlain the function and nossible i zs of the
iastrunent. Allow the stuients to nake the readinms by usine the comparative

chacrts supplied with the ¥it, Comrare the readin~s in »nn with the followine
chart:

Adr pollution levels - “sicnificant harm” to the henlth of persons.

- Sﬁz ‘ 1 pom 24 hr, average ”.3-44“/?& hr. er-eacy. levél
Particulates 8 COH " 7C0Hg /" "
S0, & Particulates i.Sppn (Av.nf two)" 1.2 /" "

Carbon Monoxide

50 ppn 8 hr. (40 »opor/% hr.- emergency level)
75 »pn 4 hr,
125 pom 1 hr.

Nitorren Nxides (NO,)

[T

20 opn /

br. av. 0.4/hr. émergency level
o F - 0.5 orm / )

r.
4 hr. av.

iny

Quzstions such as the following should be raised. ILn all cars emit the same
amount of pollutants? What woul? make 2 difference in the amount of pollutants?
Hovr might we control the amount nf auto pollutants entering the atmosphere?

(mn3s transit, ncllution control devices, not to lst car iile, use non-leaded
~agnline etc.) Was the reading we oot indicative ~f a health hazard? Tow

72re you akle to decide?

Wi

S

S g Destructive effects of Sulfur Dioxide (89,)

: What were the sources of Sulfur Dioxide. Have stuients refer 5 data shects. .
- Yc you suppose there is a relatively large quantity ~f Sulfurous oxides in the

s air today? When or where would you expect to find concentrations of this

: gollutant? Why? Whrt makes Sulfur Dioxile a dangerous chemical pollutant?

- If students cannot aaswer explain the reaction of S0y with Hy0 in air to forn

: sulfuric acid (HZSO4). What cffect dnes sulfuric acid have on materials like

: markle? rubber? plants? animals? synthetics like nylcn? Lead the students to
recognize that H?SG4 is a powerful uxidant that reacts and decompnses material.

LT T Py
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Hav~ «he stedcnts sot up the following experiments Sunply the students
wiel. Dieces of nylon. Have them tightly stretch the nylon over a white card ~r
micrrsconpa slide and fasten securely with tane, Have the students examine the
nylon under the micr~scove or binocular scope and dingram the anpearance or the
data shext Instruct students to be csemecially 2ware of breaks iz the nylen
threads. Have the stulents susnend the cards with nvlon in a cardbnard contain-
er ani intrnduce Sulfuric Acid by means of an atomizer.

After the nylon has bean exnosed tn the aci? vancrs for several minutes
have the students rameve their sample and exanine +t 27ain umder the microscene
and prenaré a ‘diapram. ‘'hat differences 411 you n~tice in the nylen. ¥ow
many nylon threads were bral-en in your sample? What was the average frr the
cla~s? Did you notice any ~ther changes in the anmearance nf the nylon after
exvosure? What would hanmnen 1if we put some nther material in the box? Do
you think there 1is enough S$0, in the atmosphere here tn causc this same
dcterinration in our clnt‘n..n3 Where would this m~st likely Mapnen? when de
you suppose it woul? be most seriocus? Toes vhat we “Yemonstrated here have
anything to do with our personal ¢conomy in buying clathes? -In what ways?

Particulate Matter

Examine the petroleum felly-covered slides that were exposed to the
atmosnhare at various nlaces, under the microscopc. HKave the students cxamine
tha slides 1t various powers of magnification and identify the following:

1. ‘umber of Kinls of Particulate Matter I

£

2. How they distinruished among different kin?s?

3. What are the Aifferent kindes ohscrved?
4. dow many narticles ohserved- 1- che field of view under low power
Is the quantlty the same for all areas samnlei? Where was the greatest

amount collacted? The least amnunt collected? Why?
(Se2 Data Sheet)

*ffects of pollutants sn ~lant health

_ .. 'iscuss the reactinn ~f S0, (Sulfur DBioxide) with atmospheric water vapor
in the formation of Sulfuric Acid. In what nays could the acid affect the-
plant? Would the acii be taked into the plant? How would it eater? Does the
plant have any natural protection against the oc utant? Do all plants react
the same tc a nollutant? What conclusios enuld you Araw about the location of
the nlant and the amount of S0, in the atmosvhere?

Have the students =xamine the nlants in the terrarium which have been
subjected to Sulfur Disxide and water vanor atrosphere for several dcys. Ask
them to observe the leavus and stems for any signs of Aamage and compare the

" . cereral anneaFance of the experimental plant with the appearance of the control

E

g n(Hmnﬁfmmmmmmmwmmvmmmmmmmmmwmrmumw

nlant, As: them to record any differences they feel nre the result of the air
pollutant. (See data sheet for questiana)
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Tnstruct the students tn remove

a small nortion of a3 le~f and examine under
the mict 'scone.

Have them diapram tle annearance and generally describe any
“ffects noticed as a result of the nellutant. This sheuld be recorded on the

cata shee;. Instruct the students to exanine the contrrl nlant in the same
way. (Scé data sheet)

Temnerature Inversicns

Set un' the Inversion brx. Tlace sone ice in the hottom of the box tn cenl
the air within the lower chamber. Introduce warm air into the unper chamber
usine 2 hair-iryer. Intrcduce smoke inte the lawer chamber, As the lower
chanber becomes sroke filled, remove the dividine nlate. Tnstruct the
students to nhserve the tin areas vithin the chamber. thy Aces nixing not -
cccur? fCan this sane thin~ haonen in cities? Under +that circumstances? Vhy
would this be 4ancerrus t~ the nlants an? animals in the city? What would -~
haanen 1f we heated the air in the lsver chamber? As stucdents resnond, heat
the nlate in the hott-m ~f the inversion box with » candle. Ins'.uct the
students tn nbgerve what hanpens as the air in the hntton is hented. What
chanee has accurred? How can ve exnlain this chanro? “hat is this process -
nf warn air layerine cver cold air and trannine nollutants callei? )

Frllow - un Activities.,

Test the effects of pollutants on various tvnas of material,

Measure the effqpts of npllutants on alfalfa ~r tomate secdlinns,

3. Construct a smom *ox ani demonstrate the oroluction of smoe.

*easure the n~llutants nroduced from autn exhaust and research the
_haalth hazards associnted with the nnllutante,

nesearch the Matinnal, State, Lreal cor<rnls for air nnllution contrnl.

Devise a list cf actions citzens can take t~ nrotect thasclves fror
air nollution-in the home, i

i
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OBJECTIVES T
Upon completion of this activity students will be sble to:

"1, rCtudy a natural ares, ia an organized way, to learn what kinde of plants
and animals can live together,

2. List at .east threoz physical factors and three blotic factors and describe
verkally how each has contributaed to the develovment of the total onviron-
mant of the Lionaz,

- 3. Identify, hy writing, the ﬂominant, sub-dominant. and proldominant plants
in the biomo.

4., Tdentify the effect of tHe doninant specles in controlling the erovth
of other rvlant forms by icscribing in writing the conditions establishad
bty the dominant spacics. .

5. Identify son2 common animal inhabitants and their homes in the aroa
studizd by relating thoir physical requiremants and adaptations to the
arza studicd.

8, Relate the complexity of a natural comnunity to the community in which
thay live. .

7. Carry out a soil profile study measuring soil layers and chemical o
-characteristics of thc soil. -

8. Telaté soil characteristics to the plant forms found in the area.

0, Compara population dispersions of plants by competition amongz specics.

[

CCOICEPTS ] . - -

1. The kinds of nlants ani animals living together in a small area ar2
denzndent upon the ohysical and biotic conditions of the areca.

2.- Physical factors such as ligat, temperature, rulative humidity and soil
tyoe cffect the kinds of 1life which can survive.

3. Recognition of biotic factors such as dominant, predominant and sub-
dominant plant snccies and tha abundance of animal life forms are keys
to understanding the interrclatedaness of the life forms present and
their dependence on the cnviromment for survival.

4. Soils are composad of organic aqi‘1n~o§gapic matter Thay araz ‘altered
by 1lifc forms in the arca and determine what plant and animals can survive.

5. Plants a animals within « given area must compete with one another for
their survival. : . -

- ATERIALS NEEDEZD . _
S . 2hammers S0t} awgers

Ball of string ,
FPive (5) wood stakes (2 ft. long) ] ‘5{."3 .r Chremeters 0!\'1'«“5 eets
Yardsticks Gacden fﬂ\w Pencils
Four - (4) wood stakes (1 f¢. lonO) T Deijdest King (f"

Field Identification Manuals ~ Treesy Shrubs; Insects: Spiders; Fungi;
Ueeds, Grasses.

7 _ - - ] - ) 1 ) _ B - P
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¥ULD ACTIVITY
I. TProccdur. for laying cut the Juairat .

Seleet a natural arca - a ficld. vood lat, ~isc of th2 weods; near a stroam,
in 3 burnzsd ov-or wrea, cte.

Instruct the students to lay out a larp. squar: arca within tbe location
you have choscn., The area should to typical 232 ropresentative of the larger -
arca in vhich you arc working., Use four of the gtakag to mark th: corners. Rum -
the string alon; the stakes fro:: corncr to corncr. *ake sure the corners arc

" squarz, Each siic of the stringed z2rea should be 10 yards long.

ftor the outside lines have becn sct up, lay out vhat is called a grid in
your quadrat, Usc the short stakes at intervzls of 15 feet on cach side 2nd
connect thom using the string. Tha arza shoulld appear:

<
i
I

*0

15 ft. .
After the erid has been set up -~ divide the students into four 3roups.
Assign each group -(of approximatcly four stud»nts) to a diffzront area ﬁithiﬂ
the quadrat (4,1,C, or W) .

II. Ideatifying and Rzcording Plants in the Quadrat

Have the studonts try to identify ag many plants in the qurdrat as ﬂOSSibluo
Make surc all trees and shrubs are idcatified. ~s the trezs or shrubs arc iden-
tificd, have the students locata zond record them ou the data sheet grid form.
Bave the studonts locate each plant, by numbar, on the grid-which 1s a map of
thoir quadrat. 9nce a plant is given a number, thet number should b2 uzed ouly
‘for that kind of plant over 1nd over ngain, every time’ that kind is found. After
all of the plants in th: arza kava Lzen numbered and recorded on the map, have the
students mnake idantifi C“Li"nu of thﬂ plants, and total the number of them found

in the arez.

Tha Profile Diazram: 1s used to det:zrmine and record the kinds of trees and

" shrubs in eaca vertical layer of your "wuadrat. The ‘profile'should be Jone after

thz grid is finished, Treas and shrubs should be locatzd in four layers: -

“canopy -~ roof top of the forast
understory ~ belcow the canopy to 10 feat =bova thn ground
saplings - from 3 to 10 feat absve the ground

seedlings - from ground l:vel to ’ foot adbove the oround

Have the studonts record (only once) each plsnt identificd in the loft
column on the Data Sheat: them, every time 2 plant of tiic same nam: is recordad
place a stroke (1) in the layer column. V“hen all the troes, shrubs, grasszs are

racorded, have the studonts total the strokes for ¢ach nlant in aacy layer.




I11I. Id:ntifying md ecoriing ‘animal L4f. in the Nuatrat.

t1f1:d and located and 2 'orofilc’ hes been
¢f animal 14f., CExamine the troe leaves,
an? 1no% a=onz the plants growing in the

How that the trees have 'c..-z:f
complated, oxamine tho ar.q ior sPg
bark, shrubs, undorsidzs of loaves
ground. Y

i - Tdentify the animals that vou can find as bost you can. As the animals are
: discovered have the stud:iats rocord th: f£sllowing information on the 'Mata Shoat',

ind
Cclor .
"here it was round R
- - Secdling. e e 2
i ' Sapling understory )
canopy . —

7bjcct on which 1t was fnund
mEbor -

W,

IV, *icrohabit-ts Study and S$»1l inalysis

~ dave the students solact an ar.oa dn the quadrat and ueasure off an aral

1 yard by 1 yard, which is reprasentative of the area in vhich thoy arc working.
ave thom thioroushly investigata the zrza for kinds of Dlants and aninals. Tx-
plzin thst, the nicrohabitot 2r2a is tc be treated the san: as the Quadr-t+ arza,
*dentifying plants and their locations in th 3 w3 aren, Ask them a.s8& O

¢ spar2 the ‘prafilc study’ usine the following arcas (322 Data Shoet)

3 gl uw;“‘m TR

Zonc 1 = greund cover plants

Zone 2 - leaf litter layer -
Zone 3 - decaying nattor layer ’

Zone 4 - subysoil layar

" Have the studants olace in their Micrchabitat Study thre location of object.
such a3 animal home, rocke, sticks, dccaying logs, noss, etc. N

Iastruct thom that thuy are to coneve materials from the 3' x 3" a2rez as they
study cach zene 2ad tecord the maturizlis found. When the soil aroa is raached
they should dig out the soil and sort through it for signs of aninal 1lif:. This
information shnuld b: recordeu on tiiz Datn Sheet. :

v, Physieal Tharacteristics

Tomperature - H2vc the students record temperatures of the air and soil
_ - and compute averagae temperaturaes. :

Lighting - Ask the students to raeccrd a dzserintion of the lighting cf the
forust floor. The ancung of dircct sunlight reaching the fleor
and the emount cf shading in varinus arcas. If a light mcter is
availabls, r2ad the numbor on the light netor and raocord for -
zach arca, " T .

nelative Hunidity - “clative hunidity is an cxpression of the anount of
: : moisture in the air compared tc the ancunt that could be
in the air at any given time. TFor cxample: 45% relative
Eunidity would mean that the air was 45% full of water

L]

) s : : : " vapor at that tempiraturc.
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L Elia~ - psychroroter, 2n instrum:nt us:i in mcasuring
rol-otive hur 1lity, eontains two thormerotors, onc of vwhich
has 2 7wz envoring over thz bulh., Th:. gauze is satu-
rat:d with vat.r ~nd thon allzwed Loth thormometors aro
tuirl.? for soroerzl miautas t2 allowthe vater to ovapo-
ratz. The tus tooperaturas ars then recorded and the
r¢lative hapaddity road from 1 chart.

thrze thines you cn 2asily

Soil Anilysis —- Thoere are
in your quadrat. _

find out z2bout th: soii

1. The ébpth o»f iifforaant layers of soil.,
2. Thi pe of the I1ff>rent layers.
3. The tomperaturc of the diffur= t laycrs.

1. Use the soil augcr teo recove 3 sacple =f scil. Muly go Yowm ~bout one
foot. You may easily s:c cclor chanzcs fron the tor to the bottor of
thce sarple. These cclors help you find the different lay»rs. Measure

1 the deoth of each laycr and raeord it con the Data Shect. 7apict the
process in two othyr ircas,

2. Pollow instructicn with snil I test kits. Have the students record
tha oE of scveral layors. : '

3. Using thc soil,thuincr;t-t, record tho terperature of the vardius
layors of scil., It nay b2 nuoccssary to dig a hole. Be sure students
replac:z all removed materials in this activity.

ifter all Jata bas bexn collsctcd: . - -
Vhat arc thrce ddfferent physical factors :ffacting the life 4. the quadrat?

.8 each is idontified: How dces thls cffeoct the plants? the 'minals?
Yhat ar: some hislogical factcrs cffocting thoe 1ifo in the qiuadrat?  Some

_plants are called dominant Bacause thoy sct conditions that cifact osther

“plants and aninals. Which pleats are doﬁinant in this quadrat? UYhy have

they L ie~.. I~dawmt] Srw oar. enllll ~r. - dzeat Renuts thoy e the aest

et 2 - daia s

proTut, TTide’ akmnte A crsloofamt hael? oy Yo oyoa seoneas they arc

osredominant? Could a plant be dominant and predoninant 2t the sape tine?

Somc ate sub-dondinant becsuss thedr population and growth is contrclled by ) -
other plaats. %Yhich plants arz sub-dcminant in this arza? ™hy arz the sub- .
dominant and not dominant?

Which layer of thz area had the nost plants? ‘Thich had the fawest.! Hou

can you account for tho difforence? Wore the plants cvonly scattarcd through-

out thc area? ¥Way? or "y not?

Where were most of tha animals found? ¥hat rzsson can you give for thcir

being more abundent in onc arca than ir ancthaer? Tid thoir color match

their surroundings? Tlow docs this hclp thsm to survivs?

Survey and r‘vi'w the r2sults of the ﬁ*CtOHabitat study. Compar.. th:
results of thv: microhabitat to the Quadrat.

_-Survey and rovice the ttsults of the un;sieal cﬁaracteristics. "clatz the E
physical charactoristics to th: types of plants and animals foundl =




FOLLOYU-T12 LCTIVITIES
1. Conduct Quadrat studics in v-ri-us arcss, Compar. rosulis obtained
" ani use thon by i2ontify tyouz of bioncs,
Bt . -
- 2. Sstablish a Harbariun esllaction rooriszenting and arca survoayed. B

’

3. “ake siascn surveys of the sanz srta poriodically. 'ot. changos that

take place 2nd us2 the informati = in a scis~nal succcssion study.

4, Davelor other tzchniques for m:iasuring the animal 1ifc -rithin an area
and ccnduct tiomes studies.
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