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ENVIRONMENTAL EDUCATION
Curriculum Guide - K-Grade 5

developed by the Bureau of Land Management for use
at Ah-Nei - Envirommental Education Study Area

"A picture is worth 1,00C words .

an EXPERIENCE is worth 1,000 pictures!"

The Bureau of Land Management encourages users to reproduce any

part of this guide if it will aid them in meeting their educational
objectives,

Some of the material on this guide is not the original idea of the

BIM Environmental Education staff, but has been assimilated from a

variety of sources, We acknowledge the contribution of these
borrowed sources,

Printed - March, 1975
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Welcome to "Ah-Nei'

The "Ah-Nei Environmental Education Study Arca" embracing 4,000
acres of national resource lands was officially designated in June

of 1973.

The initial use of the Study Arca by students is scheduled for
spring of 1975. More than five years of dedicated work by several

people with a vision preceded this milestone.

It is my wish that use of this Study Area will add new dimen-
sions to the progressive Envirommental Education Program that Billings

educators have been developing for over 10 years.

It is my belief that creation of a land-use conscience or ethic
is essential for our society. Moreover, I believe that such a
T LN
conscience or ethic will evolve sooner, and land use management,
compliance, and enforcement will ultimately be simpler, if the youth
of our society are provided comprehensive environmental education

on the outdoor laboratories that can be provided on national resource

lands.

As these youth mature, they will provide a cumulative influence,
and add ecological perspective on how society views itself in the

use of its land and resources.

I dedicate Ah-Nei Environmental Education Study Area to the

youth of Billings. Eiz

f—
C Rex Cleary

Billings Dlstrlcﬁ~Ménager
Bureau of Land Management
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Purpose

It is the desire of the Billings District, Bureau of Land Management,
to provide a valuable resource to the community by using National
Resource Lands for development of education programs. Establishment
of this Environmental Education site is a means of promoting a more
environmentally aware citizenry in the Billings area. Thus equipped
with such skills and knowledge concerning natural resources and
environmental problems, they will be motivated to participate in
decision-making processes as well as treat public lands and natural
resources with respect,

Use of this study area will encourage "hands-on" learning in
experiential situations and promote an increase in understanding
human factors of trust, risk, acceptance, curiosity, and responsibility

in their environment,

This is necessary to develop an appreciation ¢f an arca so that users
feel protective and connected to their natural enviromment, while still
realizing the important role that resources play in providing the basic
needs of man and the necessary tradeoffs that result,
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GENERAL INFORMATION

MULTIPLE USE OF OUR NATURAL RESOURCES

A. The Term Defined

"™ultiple Use'" is a planning concept for managing land.

The first goal of Multiple Use is to manage all the renewable resources of
our lands so that they can be utilized without destroying any one of them.
Good judgment is needed in the management of these resources. This means
that in some areas land will be used for less than all resources because
of the danger of destruction of one or more resources,

-

Multiple Use of our Natural Resources is an effort to coordinate and manage
the use of the various resources in a harmonious manner, guarding against

impairment of the productivity of the land.

B. The Importance of Multiple Use

Modern man has a tendency to lose sight of his dependence on the natural
resources of our land. Today we depend on natural resources for all the
raw materials of industry. Therefore, the wise use of these must be
considered,

Maintenance of a vegetative cover on land protects water quality and quantity.
To increase wWater yield, expert care must be given to the land cover,

Land managers need to be careful that land is not overgrazed by domestic
animals or overbrowsed by wildlife, When the ground cover is poor, the
water runoff is very rapid. This on-rush of water becomes a destroying
force causing erosion, polluting streams, and creating damage. Proper
ground cover keeps our streams pure and produces good fish habitat.

There is a growing awareness of the need to apply multiple use management
more widely and more intensively., Multiple use management is designed to
make public lands more useful to the public.,

ROCKS AND MINERALS -- A Non-Renewable Resource

Everything that lives on land owes its life to soil and much of the soil about
us was once rock. The rich soii was formed by small bits of rocks which were
broken into soil by weather and growing plants. The small rock particles were
mixed with dead plants and animals and formed rich, productive soil.

There are three main families or groups of rocks. Igneous rocks are very hard.
They were formed by fire. These rocks were formed by extreme temperatures inside
the earth. Lava from volcanoes is an example of this type of rock. Some of these
rocks cooled and hardened slowly under the surface of the ground,-while others
cooled and hardened on top of the ground. Another family of rocks are Sedimentary.
Sedimentary rocks are formed from sediment that settled on land cr in water.

11
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This type of rock usually has distinct layers. Many sedimentary rocks
contain fossils. The third group of rocks is Metamorphic or '"changed rocks." ‘
All kinds of rocks can be metamorphosed. Our earth moves and shifts., Earth-
quakes cause great changes. Often the rocks are pushed and squeezed in the
carth's movements. Some have been pushed deep into the earth where pressure,
heat, and gases have worked on them.

Rocks are made up of minerals, Minerals in rocks are separate substances, but
together they make up different kinds of rocks. Some rocks consist almost
entirely of one kind of mineral. Other rocks may contain scores of minerals
in different amounts.

"Ah-Nei'" varies in elevation from 3,500 to 4,000 feet, The study site includes
parts of the Hell Creek formation, the youngest formation of the Cretaceous Age.
(During the Cretaceous Age, dinosaurs became extinct and early mammals and
flowering plants developed.) The Hell Creek formation consists of alternating
beds of yellowish-grey sandstone, drab-colored clays, and grayish sandy shale.
The area generally consists of rock slopes and canyons; sandstone beds form a
series of flatr benches and vertical cliffs. Limited amounts of water are
produced in these sedimentary formations. Underground water and runoff are
strong erosion factors in the area. Mineral deposits in the Hell Creek
formation are negligible.

SO1IL -- A Non-Renewable Resource

It takes a long time for soil to form, It is considered a basic resource
because it is responsible for most of the things we use. More than this,

soil is not unlike air and water because it, too, is necessary for all life ﬂ
on our planet,

Soil is formed in two general ways. The action of weather on rocks causes them to
decompose or break down. Little by little the surface of the rock hecomes softer
and decays to become soil. Such soil is called residual soil. ! i! surfaces may
also be formed when wind, water, or glaciers carry soil from .ne r.:ve to another.
Soil deposited by rivers and streams is called alluvium. Soil =ovew by glaciers i
called till, Fine soil, blown about by the wind before it is d-:osited, is called
loess. It is finer than sand, but coarser than clay.

Soil conservation means more than preventing erosion, checking the amount of
water that runs off the surface of the ground, and putting a halt to the depletion
of soil nutrients., We are no longer satisfied with merely stopping the depletion
of our soil, but desire to improve the soil.

Soil is one of our most important resources. Wise use of soil and moisture on
croplands, grasslands, and woodlands is the key to keeping our land productive.

Due to low vegetative cover on part of the ''Ah-Nei" site, decomposition in the
soil is minimal. 1In those areas the top soil is shallow and vulnerable to
damaging erosion. The soils at "Ah-Nei' are mainly clay-like, breaking down from
sedimentary rocks.

Better quality soil is found on the northern slopes of the rims. Here heavy

concentrations of ponderosa pine and good vegetative cover contribute to ground ‘
litter and consequently, better soil conditions,

12
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WATER -~ A Renewable Resource

AI

What is a watershed? Simply stated, a watershed is an area of land from
which a stream gets its supply of water. The watershed may cover only a few
acres or it may be so large that it covers many square miles, A watershed
is a combination of mountains, valleys, streams, forests, grass, farmlands,
soil, and also cities, roads, people, and animals.

How the Watershed Operates

An effective watershed is one in which plant growth is present in abundance.
The leaves and branches of trees, shiubs, grass, or other plants help break
the force of falling rain. Together with the plant litter on the ground, they
keep the rain from loosening the soil particles and causing the water to run
off too quickly. All thce while the litter and the organic materials are

rotting and working into the ground, ever improving the spongy, porous nature
of the soil.

Because there are many channels in the soil made by roots, burrowing animals,
and insects, the water sceps to lower levels. The trees, brush, and all plant
grcwth combine to stop the water from running off the surface too rapidly.
Instead of running off, these plants help it to sink into the ground. All of
this decaying litter and humus functions like a sponge. It soaks up the
moisture. The plants use some of the water, Some of it evaporates, some

of it finds its way to streams, and much of it soaks down through the soil,
through rock strata, and is stored in the deep underground storage arecas
called aquifers.

The Importance of the Watershed

Water is the pricecless resource on which all growing things depend. It
takes efficiently managed watersheds to assure adequate supply,

The Management of Watersheds

Our government agencies manage our watersheds so as to assure usz of water.
Efforts are made to protect them from fire, excessive timber cutting, carcless
logging practices, overgrazing, and other damaging uses., The soil and its
protective covering are maintained. There is planned use of the soil and
plant cover on a watershed.

Most of the water at Ah-Nei is from underground springs coming from in
sedimentary rock. The average rainfall is 13.3 inches per year,

.

There are several water-holding tanks in the area, fed by the springs.
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FORESTS AND VEGETATION -- A Renewable Resource

A, The Importance of Vegetation

Forests and vegetation pl'ay a part in our watersheds. They help

prevent landslides, snow siides, and erosion. Large areas of the forests

are used for livestock grazing. Wildlife find their homes in the forests.
" There is use of the forests for various forms of recreation.

The aesthetic beauty, the atmosphere of peace, and relaxation are of great
value,

B. Southwest End Vegetation

This area is characterized by ponderosa pine stands and also sagebrush-grass
prairies which are disected by intermittent coulees. Ponderosa pine is
usually short in height ard small in diameter; therefore, these trees do not
have any merchantable value. These ponderosa pine stands are also intermixed
with juniper trees and one Douglas fir tree was sighted in the area. A list
of the characteristic grasses, forbs and shrubs are as follows: green
needlegrass, needle-and-thread, bluebunch wheatgrass, western wheatgrass, blue
grama, little bluestem, prairie sandreed; prickly pear, ostragalus, phlox,
scarlet globemallow; big sagebrush, silver sagebrush, fringed sagewort,

rose, broom snakeweed, Nuttall's saltbush, rubber rabbitbrush. This area

is quite productive as distinguished by the diversity of vegetation. The
more desirable vegetation is generally found in the couleec bottoms.

WILDLIFE ~- A Renewable Resource

In order to be effective in wildlife management, we must understand and study
nature's laws. These laws are fixed and unchangeable., These laws are enforced
by such basic factors as birth, death, and the needs of living things.

It is a r.cognized fact that all life, wildlife included, must eat, drink, and
find shelter in order to live, It must have a place to raise its off-spring.
Only the wild creatures that find enough of the proper kind of food, cover,
and water will live,

These natural laws are the foundations for one of the important principles of
wildlife managemant. This principle is called "Carrying Capacity", Carrying
capacity is the amount of wildlife which any piece of land can support or
"carry" at one time, .
Good wildlife management is based on fertile soil. Animals can be no healthier
than the elements which are contained in the soil. '

Wild creatures have the ability to produce young in numbers greater than neecded

to keep up the population level. An increase in the quality of food, cover, and
water could allow more of this number to live,

14
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For this reason, hunting is recommended so that balance may be maintained

"in the supply of animals. Hunting is a method of taking for useful purposes

some of the animals that couldn't survive the winter anyway.

However, man is probably the greatest enemy of our wildlife., Industry and
agriculture have destroyed much food and cover and excessive hunting has
brought some species near extinction. This is why we have laws which allow
hunting of some animals during restricted periods and limit the number that
may be killed.

An example of this is logging that opens up sunlit patches so that food plants
can grow. An example of this is our expanding cities with more and more land
being used for industrial development.

We must practice wise farming and forestry practices which will provide more
and better food, cover, and water for wildlife. Game and fish managers have
found that the "Ah-Nei" area provides seasonal and yearlong habitat for
numerous birds, mammals, reptiles, amphibians, and aquatic and terresterial
insects., Different vegetative types within the area create several habitat
types providing food and cover for many wildlife species. These natural con-
ditions provide an ecological web of life providing the opportunity to study
the inter-relationships among wildlife species.

The following wildlife species may possibly be observed in the area:

Birds Mammals Reptiles Amphibians
Hawks Rabbits Rattlesnake Toads
Owls Porcupine Bullsnake
Doves Mice
Sparrows Chipmunk
Pinyon Jay Ground Squirrel
Meadow Lark Rockchuck
Magpie Bobcat
Chickadees Raccoon
Nuthatch Coyote
Robin Deer

Mountain Bluebird
FORAGE -- A Renewable Resource
A part of national forest use, particularly in the western section of the

United States, 1s the grazing of sheep and cattle. Grazing of domestic
animals is one of the principal uses of 68 million of the National Forests'

" 181 million acres. 1In many places livestock graze on lands also used to

produce crops of water, wood, and wildlife. The Forest Service manages the.
grazing lands of our National Forests very carefully,

15
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Climate

Recreational use season generally extends from early April to mid-November.
Annual precipitgtion is gpproximately 13 inches and annual temperature
ranges from -40 F to 105°F,

Maximum use season ranges from June through October. During this period of
time precipitation average is 5 inches, average temperature spans from 75°F
to 90°F, humidity level is moderate, and there is occasional light winds,

The wind generally comes from the southwest and averages 10 miles per hour
during the summer months and 13 miles per hour during winter months. It is

not uncommon to experience winds up to 50 miles per hour during winter chinooks.
Snow begins to fall in September and continues intermittently through April,
About 30 percent of the annual precipitation occurs during this period and

it usually falls as snow, '

The average date of the first frost is September 17 and the average date of
the last frost is May 20, which allows approximately 120 frost free days

for the growing season. Approximately 70 percent of the precipitation occurs
as rain during the growing season. Seasonal use varies from 6 to 9 months
with occasional opportunity for winter sports during the remaining months.,

16
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abictic -~ refers to the nonliving; conlonents of the environuent.
alyae - primitive preen jplants; meny are microscopic.

arnual - a plant which completes its life cycle, from seedling
to mature plant, in a single growin;: seuson and then dies.

aquifer -~ a layer of rock or soil tlat is permeable.
biotic - refers to the living components ol the environment.
carnivore - an aninal that uses other animals as a food source.

climax community - the kind ol community capable of p.erpetuation
under the prevailing, climutic conditions.

conmunity = all the plernts and animals in a rarticular habitat
that are bound together by food chuins and otuer
interactions that are self-perpetuating.

conjeaction of soil - compressing soils by mceans of pressure,
¢.g. from cows' hooves or Likers feet, so
that the available space within the soil
for air and water is reduced.

competition - an interaction between members of the same pop-
ulation or two populations resulting from a greater
demand thian supj.ly for a mutually required resource.

condensation ~ changing; water from Lhe vupor'to the liquid form;
an important part of thie hydrologic cycle.

deciduous = a plant, including the trees, which. sheds all of its
leuves every year at a4 certain season.

dissolved oxygen -~ oxygen contained in a solutionj; usually water.

ecolo. ; - the study of the interrelationships of organisms to

one another and to the environment.

ecogsystem - the community including; all tune component organisms
topeli.er with tlie abviotic environment forming an
interacting system.

energy - the ability to perform work.
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erosion - the renovil and movement of jarticlies of the land surface
by wind, water, ice, or earth moverents such as lands-
lides and creeyu.

food chain - 4 scquence of orgwiisms, inclading jroducers,
herbivores, and carnivores, through which enerpy
and raterials move within an e:osysten.

food web - a complex of interloc.ing food chains.
fossils - the remains of once-living plants and animels.

ground water - water that 1is contained in subsurfacce rock and
soil layers. :

havitut - the pluce wiherc an orguenism lives.
herbivore - an animual that uses j:lunts as a food source.

hunus - the dark rich part of the earth formed by the uecay
of roots, stems, and leaves of plants, as well as the
decay of animal matter.

hydrologic cycle - pat: vater tarkes from precipitation until it
evajpcretes and recondenses in cloud form back
vo precipitation.

liclien = algal and fungal pluants growing together in a symwbiotic
relationshiy as an orpanized wnole.

migretion - to puss periodically from one rexion or climate
to anotlier; a common pattern among waterfowl and
some marnmals.

multiple use - a resource management objective based upon nax-—
imizing the total goods arnd services derived as in
contrast to manu{ing for a specif'ic resourcc such
as agriculture. '

non~renewable resource - a resource of finite supply whicu cannot
e replaced.

onrnivore - an animal that can use voth plants and other ariiimals
as food sources.

puragitism - a jojulation interactien in which ene organism
(the 1ar~site) obtains needed cner;y anc nutriente
by living within or upon another organism called
the lLiost. 1 8
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pli -~ a measure of the acidity or alkalinity oI a solution.

priotesynthesis - the jrocess by wuich light ernergy is converted
by green plunts to chenical eneryy.(food erergy)

pioneer specles or
community - tree species which initially invade unforested areas.

precipitation - water wiicl. reaches the ground from-'the atmosphere
as a result of condensation; includes rain, sleet,
snow., etc.

predation - & population interaction in whichi one organism ]
(predator) kills urfd eats another orpanism. (prey)

resources - tiologically, everyt:ing of natural origin, living
and non-living, which hurians use and enjoy.

run-of'f - yrﬁcipitation that moves from its 1oint of contact with
ti. ground to another on tle surface usually as a
result of the soil's inatility to absorb it.

succession - a gradual replacetient of one community by another.

gymtiosis - the living together of two or nore’orypanisms of -iff-
erent species. (includes parasitism, nutualism,
ané comnensulism.)

tilth - the general shysical condition of soil, wihich deter-
mines how it holds together, absorbs, retains moisture
and air, and lends itself to cultivation. Conservation
practices, especially of prasses and lejumes, tend to
improve the tiltin, thereby producing a more favoratle
environment for plant growth.

transpiration - water voided as u us from specialized leaf
cells of plants. C(rne important ccmponent of
the hydrologic cycle.

turbidity - & decrease in visability resulting from the scat-
tering of light by suspended particles in water.

watershed - all the eres draining into a stream.

weathering - the chemical decomposition and mechunical disinte(-
ratior of rock.

wilderress - (renerallyuncultivated and undeveloped land. Usually
the connotation is tuat the lana is in the jristine
condition.

19
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THINGS TO LOOK FOR ON THE WAY TO "AH-NEI"

MINIATURE WINDMILL

EGG FARM

HORSE RANCH

BIG SWAMP - 2 ACRES
SCHOOLHOUSE TURNED INTO HOME
BIG DITCH (2)
CATTLEGUARD

ALKALI ON SURFACE (2)
ROCK BUTTE OR PINNACLE
BURNED OFF DITCH

BIG FEED LOT

OLD HOMESTEAD
SANDSTONE RIDGE

OLD SILO

The bus ride through the Shepherd area to Ah-Nei is scenic and
interesting. This map and list of things to look for along the
way may help your students with map reading and to have a more
interesting and enjoyable trip.

You might use alphabetical letters to mark the specific items
on the map to coordinate with the list. '

21
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Concepts for the E.E. Study Area

This guide is developed around the following strands found in the
enviromment :

Inventory

Patterns or Organization
Interaction within the Cycle
Change ar Continuity
Adaptati ind Evolution

By understanding the following specific concepts, students will become
aware of, understand, and feel one's own relationship with the
ecological processes that occur in our environment:

All living things are connected,
Land formations and soils - Where do they come from?

Everything has a home; nearly everything is a home,

Plants and animals that need one another live together
in communities, and everything grows to fit where and how it is,

Natural cycles (watershed, soils, vegetation, and animal habitat)
continually affect one another and are in a constant state of
change,

Consequences of resource depletions versus emphasis on the fact
that our basic needs in food, clothing and shelter come from our
natural resource base,

21
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Suggested Use

The study areas developed for Ah-Nei have a two-fold purpose:

1. To make students feel at home and immersed in their out-of-door
environment. Equipped with this type of sensitivity, they
become more interested in technical investigations of the area,

2, To explore the interrelationships that exist in our er-ironment
in order to understand man's: place in it,

The "Environmental Discovery Trail'' offers an opportunity to sensitize
students to their enviromment. It is suggested that classes visit at
least part of this Interpretive Trail when visiting Ah-Nei, Primary
grade teachers might want to spend most of their time here. Teachers
are encouraged to develop longer lesson plans for a stopping station
that is particularly interesting to them. For example, a class could
conceivably spend all of its time at 'mini-climates" or study language
arts at the "Apartment House' through a teacher-developed lesson plan.

The investigating study areas - Physical History, Natural Cycles, and
Resources and Communities - will require a longer period of study time.
Thic is partly because of the distance to these areas, and partly due

to the length of the lessons developed in this guide. It is suggested
that teachers select only one of these study areas for concentration
during a day's visit., Because of time limitations, it would be difficult
to complete investigations in more than one of these arcas in a day.

Once again, teachers are encouraged to use their own creativity. in
adding activities to the lessons in this guide,

Ah-Nei is a fantastic area of local, heritage enviromment., It offers
opportunities to investigate nearly every type of relationship in
natural eco-systems, It is a place to discover that learning is truly
an enjoyable activity,
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1. MA FOREST TREK"

A. DESCRIPTION

A sensory loop Jesigned with a guide rope to be used while
students are Flindfolded.

". . . Every stir in the forest is for the hunter
his game: fo> the fugitive his pursuers., Every
boanet in the street is momentarily taken by the
lover to enshroud the head of his idol. The image
in the mind is the attention; the preconception is
half of the perception of the looked for thing.

"It ie for this reason that men have no eyes but for
those aspects of things which they have already been
taught to discern. Any one of us can note a phenomenon
once it has been pointed out, which not one in ten
thousand could ever have discovered for himself. Even
in poetry and the arts someone has to come and tell

us what aspects to single out, and what effects to
admire before our aesthetic nature can 'dilate' to

its full extent and never with the wrcng emotion . . .
In short, the only things which we commonly see are
those which we preprerceive, and the only things which
we preperceive are those that have been labeled for
us, and the labels stamped into our minds. If we lost
our stock of labels we should be intellectually lost
in the midst of the world.,"

- - - William James - PSYCHOLOGY - p.235
B. OBJECTIVE

To make students more aware of their physical enviromment
through use of their basic senses, .

' C. DIRECTIONS
(1) Blindfold students,

(2) Direct students to hold rope with one hand and put other
hand on the shoulder of the person in front of them.

(3) Follow the rope around the area stopping for:
- a. Smell - "Use only your nose. Let the rest of your
body relax., Give me three action words about what

you smell,"

b. Repcat with touch, hear (listen), taste.
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c. "Which sense have we not yet used?" - Sight -
"Remove. your blindfolds,"

d. '"Let's continue on to use our sense of sight,"

So far you have helped your students:
-- "feel their enviromnment with individual senses

-- realize their dependence on their senses,

(Move to Station 2 - "The Apartment House")
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2, "THE APARTMENT HOUSE"

A, DESCRIPTION

A large tree, representing a community of living things,
B, OBJECTIVE

To use our eyes as a sense that we often take for granted,

C. DIRECTIONS

(1) Students lay on their backs looking up with their feet
pressed against the base of the tree as spokes in a
wheel. (They might pretend they are limbs or roots of
the tree.)

(2) '"While we are laying on our backs, let's pretend that
this tree is an 'apartment house',"

(3) "This 'apartment house' has a basement, Where is it?
Does anyone live tl..re?"

(4) "The ground floor is called a lobby. It has carpeting,
~ Can you feel it? What makes the carpeting? Who might
live here?" '

(5) "There are no elevators in this 'apartment house', but
the tree trunk serves as a stairway. How? Does anyone
live on the 'stairway'?

(6) '"There are many floors in this 'apartment house'. Who
might live on these floors?"

(7) "The top floor can be called the "Penthouse,' 1t forms
the canopy of the forest, Many trees together can regu-
late the temperature of all the other floors, letting
in sunshine and precipitation. Does anyone live in the
‘Penthouse' of this 'Apartment Building'?"

(8) Discuss taking your eyes for granted,

So far you have helped your students:
-- to use their eyes to investigate their environment

-- understand that there are many components working and
living together in the enviromment

.

(Move to Station 3 - The Lifebox,) ©-
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C.

3, "THE LIFEBOX"

DESCRIPTION
A wooden container holding a flask of water and a rock.
OBJECTIVE

To introduce to students the basic needs required for all life.

DIRECTIONS

(1) Students take turns looking in the box. Everyone should
have a chance to see what is inside.

(2) Students are asked to name the 4 basic needs for all
life - water, soil, air and sun.

(3) Through communication with the teacher and each other,
they realize that 2 of them are in the box, air was
always there, and when they opened the box, sunlight
came in.

ECO-SYSTEMS

N

--Living Things
--Organisms Air
(Plants-Animals)

-=Livi K

ng
-=-Solid Earth S— 4_;;’ Water

(Soils-Formation) E o

So far you have helped your students:

-~ understand the 4 basic needs for all life.

(Move to Station 4 - An Earth Cake)
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4, "AN EARTH CAKE"

A, DESCRIPTION

A cut in the soil, revealing the layers, vegetative contents
and other things present under the ground.

B. OBJECTIVE

To see and examine different ingredients in this part of the
earth. :

C. DIRECTIONS
(1) Have your students observe the cut in the soil.
(2) "what do you see in the soil?"
(3) "Why are the ingredients in layers?"
(4) 'Why are some layers thicker than others?"

(5) Have the students feel and taste the soil layers. '"Are
there differences?"

(6) 'We have examined the ingredients of this earth cake.
Now let's look at the decorations, What forms the
frosting?"

(7) '"What are the decorations on this piece of 'earth cake'?"

(8) '"How do these decorations aifect the layers of this 'earth
cake'?"

So far you have helped your students:
-- realize that many elements are contained in soil

-- consider the effects that all growing things have an
effect on the development of soil.

(Move to Station 5 - Mini-climates)
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5. "MINI-CLIMATES"

A, DESCRIPTION

An area that is being "monitored" by a wind vane, temperature
and soil thermometers and rain gauges,

B. OBJECTIVE

To make students aware of the various elements that affect
climate,

C. DIRECTIONS

(1)
(2)
(3)
%)
€))

(6)

@)

Pause and listen to the wind for a moment.

"What does the wind vane tell us about conditions today?"

"How does the wind affect this area?"

"what is 'temperature'? What causes and changes temperature?"

"Is there a different reading on the soil thermometer than
on the others? Why?"

The rain gauges are measured and emptied every month.
"Does the same amount of rain reach the earth in the
trees as in the clearing?"

"Are the plants that are growing in the two places the
same? Why or why not?"

So far you have helped your students:
-- to be introduced to elements affecting climate

-~ to understand how these elements might affect living things
here,

(Move to Station 6 - For Lichen-Likers Only)



6. '"FOR LICHEN-LIKERS ONLY" -

A. DESCRIPTION

An area with an abundance of lichen on the rocks'ﬁnd trees.
B. OBJECTIVE

To examine a common plant type in this living community,

C. DIRECTIONS (The teacher might want to carry hand lenses and
long nails for student-exploring.)

(1) Students explore the kinds of plants growing on the rocks
and trees, '

(2) "These plants are called 'Lichen'." How many different

kinds did you find? Colors? Shapes? Sizes?"

) (3) Direct students (without destroying the plants) to look
for roots, leaves, stems, seeds.

(4) '"What color is the underside of the plant? (white)
Color of the top of the plant?'" (green)

(5) Discuss the evidence found so far. '"How do lichens

live?"
Fungus (white)
Symbiotic Relationship

Algae (green)
Algae -~ Sunlight
Algae -- Air
Fungus -~ Water
Fungus -~ Minerals

(6) '"Where could the minerals come from?" (rock)

(7) '"How does the plant get its water?" (Examine small cups
on lichen.)

(8) '"How does sunlight affect the lichen? Are there more
lichen growing under the rock than on the open surface?"

(9) Air is always there, '"Can you remember seeing lichén on
trees and rocks in the city where there might be pollution
or a large amount of disturbance?"
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(10) "How does lichen affect the surrounding environment?"
Consider and discuss:

a., Lichen catches and holds water (frozen water
helps break down rock).

b. Lichen dies, decomposes.

c. Lichen traps the energy of the sun,

d. Lichen releases nutrient minerals from the rock.
(11) Examine the lichen. "Which way does it grow?"

(Lichen grow out from the center - sometimes taking

100 years per inch on dry rock.)

(12) Using your fingers, measure the age of the lichen
here, '"Which is the oldest?"

(13) Watch where you walk, '"How many years would it take
to replace the lichen you destroyed?"

So far you have helped your students:

-- to understand that there are important relationships
between living things and their physical environment,

(Move to Station 7 - Magic Mountain)
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7. '"MAGIC MOUNTAIN"

A, DESCRIPTION

A fallen tree representing a community in this environment.

B, OBJECTIVE

To help students understand the importance of all components
in the environment and the interrelationships that exist.

C. DIRECTIONS

(1) "Look closely at this miniature world of the fallen
tree. Let's call it 'Magic Mountain',"

(2) '"if we all look very close, we will see that it is a
tiny community in itself, Everything has a home;
nearly everything is a home."

3) "who do you see living here? What do each of those
things give to their community?"

(4) "Let's pretend we are giants. Blow gently on 'Magic
Mountain', You can create the wind. Stand in front:
of it and your shadow will block out the sun and change
the weather on 'Magic Mountain',"

(5) "If we took away the fallen tree, who would be affected?
How?"

(6) "How does man affect his environment?"

So far you have helped your students:

-- urderstand his relationship to the environment and under-

- stand that everything in the enviromment affects everything
else,

(Move to Station 8 - The Lonely Doug Fir)
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10, "HAVE YOU THANKED A GREEN PLANT TODAY?"

A, DESCRIPTION
An aesthetic area with an abundance of vegetation,
B, OBJECTIVE

To make students aware of the necessity and importance of
green plants in our environment,

C. DIRECTIONS

(1) Students explore the types of plants in the area. 'How
many can you find?"

(2) '"Where do plants come from? What eats the plant? What
eats the rabbit? What eats the fox?" etc., more questions,
Many answers are possible but all will end with man,

(3) Teacher reads the following poem:

"This is a plant so new and small

that hardly shows in the moonlight at all,

This is a rabbit, hopping, hopping.

He's hungry for the plant and now he's stopping.
But, there sits an owl with his big round eyes.
He's hungry for the rabbit and silently flies,
But, there sits a fox, not missing a sound..
Ready to pounce on the owl when he strikes the ground.
But there comes the farmer, looking things over.
He gives a whistle to his dog Rover,

So, the fox slinks away, the big owl goes,

the rabbit hops home and the plant just grows."

Discuss.
(4) What have you eaten today?
2. Students will tell what they ate for each previous meal.
b. Where did the food come from? . Where was it grown
or raised? I1f meat is brought up, what does that

animal eat?

c. What is your shelter? What is it made of? Where
did it come from?

Plants can live without animals, But animals, including
man, can't live without plants, Discuss,

So far you have helped your students:

-= appreciate the value of plants in the environment. .
-- establish the relationship of man to plants.

0¥,
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NATURAL CYCLES - WATER HABITAT - Grades: K-1

KNOWING THE WATER -

OBJECTIVE:

1. Students feel comfortable with water by using their senses.

2, Students realize that plants and animals live in the water,

3. Students understand water can damage as well as nourish plants.
- WATER SENSE (30 minutes)

This is an awareness activity designed to allow students to use
their senses with water,

MATERIALS NEEDED:

a towel color crayons
jelly jars large jugs
paper

A. Lead students to a very shallow part of the stream.

B. Instruct them to use only their sense of hearing (close
eyes) and listen to the stream. Verbalize what they hear
to the rest of class,

C. Have students use sense of sight. Very quietly, just
look at the water. How does it look to each student?

D. Now, wade into the water or just splash arms and face,
How does water feel? Let your hand hang loosely in the
water, can you feel the water moving?

E., With your hands, cup a drink of water from the stream and
spit it out, How does it taste? Does it taste like your
water at home?

F. Now, quietly just listen to the stream. Does it sc ..u
like thunder or music?

So far you have helped your students:

~-use all their senses to familiarize themselves with water.

WHAT'S IN THE WATER? (45 minutes)

This is an activity designed to have students investigate the water
for living and non-living things.
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A. Lead students to the tank area and have them sit quietly
looking in the tank for a few moments. Ask them to look
for plants and animals living in the water.

B, Pass out jars and have students dip them in the water,
catching speciments of plants and animals, Now each
student has their own little mini-tank with animals,
and food for them to eat,

C. After each student has their animals and plants in the
jar, have them sit down and draw pictures of their
"catches! with color crayons. Arrange these pictures
around the tank and have each student take turns talking
about their picture and specimen.

When this activity is finished, have students pour their water
back into the tank.

WATER DAMAGE - (30-45 minutes)

This is an activity designed to show students how water affects
the environment.

DIRECTIONS:

A. Lead students to an area that shows evidence of erosion
from run off. Can students state what happened?

B. Lead students to area of high vegetation on steep slope.
why was there no sign of erosion here? Explain how roots
prevent erosion.

C. Find a sma'l area near stream that is dusty, sandy, steep,
with no vegetation.

D. Have students fill jugs with water. Pour the water down
the steep dusty area and have students watch how water
carries soil into the stream in its path. Explain this
is a small example of erosion.

E. Have students place stones and sticks in the path of the
mini-stream. Where did the water go - over the stones,
around them, or did the water carry the stones down the
stream with the soil?

So far you have helped your students:

-- realize that plant coverage is important to prevent erosion
-- water can cause damage as well s add to nourishment of
surroundings
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PICTURE FRAMES (20 minutes)

This is a wrap-up activity designed to:

1. Demonstrate how to make frames: e
Tear
Fold Fold Out

‘ [—‘—l~vuﬂ~§j_— Open up like this-ﬁ

2. Pass out colored paper and have each student tear out his
picture frame.

3. Using frames find "works of art'" in the environment and frame
them (on the ho¥izon, ground, in the water). Experiment using
the frames in different ways. Frame each other!

So far you have helped your students:

-- use their eyes to focus on the environment.
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NATURAL CYCLES - WATER - Grades: Q<8

INVESTIGATING THE WATER AT AH=-NEI - 2% Hours

OBJECTIVES:
To explore the importance of water to the total enviromment,
To investigate the water habitat area.

MATERIALS NEEDED:

paper hand lense
drawing charcoal paper towels
small strainers flip chart

magic markers

I, ARE YOU SENSITIVE TO THE WATER?: (30 minutes)

An introductory awareness activity to sensitize students to the
environment immediate to the water area.

A. '"Only through observation do we become aware,"

B. Students are asked to find a "special spot' near the water
and sit quietly for about 10 minutes, They should try to
become part of the environment. The student is to observe
everything in his immediate area using only his 5 senses --
sight, touch, smell, taste, and hearing. He is to apply
this particularly to the water in the area.

C. Each student should choose one of his genses. Draw a picture
about his impression of the water enviromment using that sense,

D. Return to the large group. Display and discuss the pictures,
students telling about them,

So far you have helped your students:
-~ Familiarize themselves with the water environment,

-~ Use a creative form of ¢-muunication in describing their
feelings,

11, WHAT'S IN THE WATER?:

Activities developed to help students understand the importance
of water to this enviromment,
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A. OBSERVING THE S, ..M ENVIRONMENT: (30 minutes)

1. In a large zroup sit by the creek. Where does the
water in this stream come from? What would it look
like from the top of the cliff? Where does the water
go?

2. Working by yourself, describe some things you see about
the stream environment, Use your hand lense and strainers
for exploring: .

-- plants
-~ animals
~-= air

-~ rocks
-=- water

QUESTIONS AND DISCUSSION:

1. what did you see? plants, water, animals, air, rocks
2, What do animals need to live ir water?
3. Where did you find animals in the water?

4. What guidelines need to be developed when collecting
animals from the stream? (Be sure to put them back,)

So far you have helped your students:
-=- Explore the aquatic environment.

~= Focus on particular components of that environment.

B, SPECIAL HOMES IN THE WATER: (30 minutes)

1. In pairs students exploré for hidden homes in the aquatic
environment.

2. Look for '"homes" where you wouldn't expect to find them,
See if you can find one of each of the following:

-~ in the mud

-~ under rocks

-=- under plant leaves

-- in algae/plant masses
=~ in holes in the bank
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L 3

3. Describe the home and the animal you think lives there,
Draw it if you like.

QUESTIONS AND DISCUSSION:

Share your findings with the group, answering the following
questions about the animals:

1. '"Why does that animal choose to make his home there?"
2, '"what does the water have to do with his home?"

3. '"Are these animals the same in any way?"

4. "What things does this animal need to live?"

5. '"What would happen to the animal if the water was not
here?"

So far you have helped your students:
-~ Focus on water as a habitat,

-- Understand the effects of environment on animals' homes,

Y

C. WHERE DOES WATER COME FROM?: (30 minutes)

l. Water is one of the four basic needs of life, Tiny
drops of water are carried in the air. The tiny drops of
water in the air come from evaporation of water from
.the surface of the earth. Lakes, oceans, rivers, soil,
plants and animals all lose water to the air through
? from their surfaces,

2, Hang a paper towel on a twig in the sun and one in the
shade, Which do you think will dry faster? (The towels
will dry as the water in them evaporates into the air.)

3. The water that has cvaporated from the surface of the
earth collects in the air as clouds, When there are
enough of the small drops of water in the clouds and
they are close enough together, the small drops join
to become larger drops, This is called condensation.
The larger drops might fall as rain, or if it is cold
enough in the clouds as snow, sleet, or hail. Precipitation
is the way water returns to the earth from the air, Rain,
snow, sleet and hail are all types of ? .
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4. You can see that yater is always moving. It always
goes away, and it always comes back. This happens
over and over again, so we say that water moves in a
cycle. A ? is something that happens
over and over again.

Evaporation, condensation, and precipitation are important
parts of the water cycle, Water leaves th. surfaces

of the earth by ? 5 collevts in clouds
through ? s and returns to earth as ? ,
making a complete and continuous cycle. The water cycle
is the largest physical action on earth, As you stand
here, the water is leaving the lake and going into the
air. On a warm, windy day, the lake may lose 1/2 to 3/4
inch of water. 1t may lose as much as 20-22 inches

of water in one month! Lakes don't dry up, though,
because water returns as precipitation or rain.

5. Draw cycle on the flip chart.

6. WATERING THE EARTH:

As individuals have students explore the area:
-- find the dryest spot
-- find the wettest spot (out of the water)
-- find a place where water used to be

QUESTIONS AND DISCUSSION:

l. What are some 'dryest" spots you found?
2. What are some 'wettest" spots you found?
3. Why are they so dry?
4. Why are they so damp?

5. Where did water used to be? Examine the findings,
Why isn't water here anymore?

So far you have helped your students:
~- Conceptualize the hydrologic cycle,

~-- Focus on water importance in the environment.
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I1I, CLOUDS: (15 minutes)
An awareness activity designed to sum up water activities.
1, Students lay con their backs - looking up at the clouds.

2. Briefly discuss the formation of clouds znd the hydrologic
cycle,

3. Have students imagine that the clouds are pictures of things.
Give them ideas -- "Can you see a bear in the clouds?"
Then let them identify and point out their own images.

So far you have helped your students:

-- Focus on the formation of clouds,

~-- Use creative expression in the out-of-door environment.
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NATURAL CYCLES - WATER - Grades: 4-5

WATER STUDIES AT AH-NEI - 2% Hours

OBJECTIVE:
To investigate the watershed and water quality in the Ah-Nei area.

MATERIALS NEEDED:

cardboard tubes as from toilet paper small strainers
various colors of cellophane dishtubs

paper hand lense

pencils flip chart

water thermometers magic markers

graph sheets for water temperatures jelly cups with 1lids
I. USING A MOVIE CAMERA: (30 minutes)

An awareness activity designed to stimulate students to use
their senses in exploring their environment,

Concentrate on seeing by becoming movie cameras. One of the
most delicate and amazing lenses in the world is the lense
in the human eye. So become cameras as we walk along.

A. WIDE-ANGLE LENSE:

Looking straight ahead, hold your arms out to your sides

at eye level. While still looking straight ahead, slowly
bring your arms forward. Stop movement when you can first
see both thumbs., That's your widest range of vision, Now,
using this wide lense, "pan" by letting your eyes play on
the horizon, not stopping to focus on anything,

B, TELEPHOTO LENSE:

Use cardboard sighting tubes to zero in and concentrate
on a small elements in the environment.

C. MACRO LENSE:

llold your closed fist up against one eye like a jeweler's
monocle and look through it at small objects held close.

D, COLORED LENSE:

Look at the world through lenses made of various colors of
cellophane, How different and new everything is with a
filter of color!
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E. SQUINT:

Put the camera out of focus to see lines and patterns without
the confusion of details; then slowly bring your eyes back
into focus until they click into a clear picture,

F, UPSIDE DOWN:

Bend and look at things upside down, between your legs,
toddler-style,

(These '"movie camera' techniques may be used at intervals

along the trail, suiting the lense to the scene to be focused
upon,)

IT, WATER, WATER EVERYWHERE:

Investigations designed to measure water quality and determine
criteria involving the surrounding enviromment.

A, POND PIDDLINGS: (30 minutes)

1, Visit the pond.

. -- what life forms can be easily seen? heard?

and felt? (example, animals, plants, sun,
water temp., etc,)

-~ record your findings

2. Visit the tank. Answer the same questions, Record
your findings,

3. Compare the differences. Discuss.

~- what things are alike?
-~ what things are different?

So far you have helped your students:
-= Sharpen their observation skills.,

-- Focus on observable differences between open-water habitat
and contained-water habitat.

B, TAKING THE WATER'S TEMPERATURE : (30 minutes)
1. Using water thermometers students in teams of 3 will:

-- Measure and record the temperature of surface of
water in the shade.
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-- Measure and :record the temperature of surface in
the open where the sun strikes the water.

-- (Use levels in water of 4" intervals in the sun
and shade., Try for at least 4 intervals,)

-- ‘Record readings at depths and time of day., Compile
your data in graphic form, (line/bar graphs)

Temperat1fe Temperétuff
A O'l 1" 1" 2” 16" . 0" z'l %" 1:2|l 1=6l|
(Surface) Depth ——p  (Surface) Depth —
Sun Shade

QUESTIONS AND DISCUSSION:

1, Where is the water coolest? Why?

2, Where is the water warmest? Why?

3. How do temperatures differ in the sun and shade?

4. Would this data be the same in the ummer as in the winter?

5. What and who do water temperatures affect? Why?

So far you have helped your studerts:
-=- Extend their skills in recording ~ad comparing collected data.

= Understand that water is cooler in the shade and warmer in
the sun,

-- Realize that water depth decreases temperature (in summer),

C. WHO LIVES HERE?: (30 minutes)

1. In the same groups of 3, students collect organisms
and animals from the stream water.
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2, Record the following:

Location where the sample was taken.
-- The temperature of the water at that level.
-= The water depth,
(Put your samples in tub of water taken from the stream.)
3. Observe samples with hand lense.
Record observations,

Sketch observable features of your samples, (Note:
(1) movement, (2) color, and (3) relative size.)

4., Name common animals, using accompanying sheets.
5. Return your specimens to the water.

QUESTIONS AND DISCUSSION:

l. Compare structural parts of animals and discuss their
adaptations,

2, Try to observe and determine as a group what feeds off
the smaller organisms,

3. Establish a food chain or web in this aquatic community
(use flip chart), Can you figure out which animals prey
on others?

4, How do the different animals moveé?

5. Can you find an animal that is reproducing?

6. Wwhat happens when temperature increases or decreases
fn this aquatic community? (Use your temperature graphs.)

14

So far you have helped your students:

-- Learn that the water contains many living things, some of
which are invisible to the naked eye.

-~ Understand that water life tends to occur in layers,

-~ Water life is affected by environmental conditions ~- food
supply, temperature, light, etc.
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D, THE TANK: (30 minutes)

1. Repeat the previous exercise, exploring the tank of
contained water, Return your specimens to the water.

QUESTIONS AND DISCUSSION:

\;; Yé:

N - - - b . - » .
l. How do your findings differ from the open-water investigation?

2, 1s your food chain different?

3. VWhich aquatic environment produced the greatesi variety
of life?

So far you have helped your students:

-- Examine two different water habitats.

-~ Understand the effeCts of envirommental conditions on the
animals living in it,

I11. MY MINI-AQUARIUM: (15 minutes)

l. Dip a jelly cup into the water in either place, Cap it.

2, Take it home and watch it, 1Is anyone living in it?
Could you call it an "environment"?

So far you have helped your students:

== Understand that all elements are important to an "enviruonment.'

-~- Conceptualize = "Everyone has a home; nearly everything is
a home."

09
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NATURAL CYCLES - VEGETATION - Grades: K-1

PLANT WORLD - 2 Hours

OBJECTIVE:
1. To have students investigate the many uses of plants.

MATERIALS NI -~ 3D:

primus stove scissors paper for frames

metal cup hoops paper for coloring
matches shovel color crayons

sugar pan large sheet of tag board

I. A PLANT BREAK (30 minutes)

This is an awareness activity designed to have students
become aware of edible plants growing in the wild.

A. Locate mint by .quare stem, and odor. Have students
collect the mint leaves along stream bank in dry area.

B. Set up primus stove and boil water. Steep leaves for
about five minutes and share with group.

II. SENSING THE ENVIRONMENT

A. Have group stand around a juniper bush and use only sense
of smell. Close all eyes and just sniff. How does it
smell?

'B. Pick a twig or put your ear close to a twig and roll it
between your fingers and listen to the sound you've made.

C. Using your hands and cheeks, just touch and feel the
juniper bush. How does it feel to you?

D. Have students pick berries for tasting. Now chew on a
juniper twig. How does it taste?

E. Now have students use hund lenses to look at the juniper
bush, Examine the needles, are they round or sided?
Examine the color of the berries. Are they purple or
bluish? Examine the base of the plant, is it branchy
and bushy or more like a tree trunk?
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F. Make picture frames and frame the juniper.

Demonstrate how to make frames:

Fold . Tear Out

=

i

&

Open up like this

III. EXAMINING PLANTS AT AH-NEI (1 hour)

An activity designed to help students investigate the variety
of plants available at Ah-Nei, particularly the yucca plant.
A. RING AROUND A PIANT (30 minutes)

1. Pass out a hoop to each pair of students.

2. Ask them to stand in a circle with their backs
inward.

3. Toss the hoops out so students will be far apart.

4. Ask them to examine the plants found in the hoop.
Describe the different leaves. Why are they
different? Are there flowers? Berries? Grasses?
Sage? Cactus?

5. Have students draw pictures of the different plants
they found in their hoop. Can they say where the
plant gets its food? What animal eats the plant?

So far you have helped your students:

-- identify different types of plants in the area
-- explore a plant's home

B. ZEROING IN ON A YUCCA (30 minutes)

Some hoops had a yucca plant within them. 'Do you know
which plant is a yucca?"

Discuss--
1. Yucca is sometimes called Spanish Bayonet. Bayonet

means a sword or large sharp knife. It is also some-
times called soap weed. How did the yucca get these

names?
99
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2. What is yucca used for?

The Indians used the yucca for weaving ropes. It
has been used for soap. The yucca is also a source

of food.
Food - the + .an be eaten raw. Have students
taste them nlossom. The seed pods may be

roasted and eaten. The stalk may be cut into
sections, boiled and eaten., The pulp in the leaves
may be boiled down into a paste, shaped into sheets
and dried.

3. Use the shovel and have students dig up the yucca.

a. Mash the roots with stones and mix with,a little
water. You now have SOAP!

4. Select some leaves to La pounded between stc .2s and
remove pulp. The fibers life in leaf may be used to
weave a rope, or braid a ring.

5. What uses the yucca as a source of food?
(Birds, insects, eat blossoms, seeds- worms eat the
roots)

So far you have helped your students:

-- explore a plant for its resource and aesthetic value
-- understand early man's relationship to his enviromment

C. COLOR ME {30 minutes)

A wrap-up activity designed to make students more aware
of plants for their aesthetic value.

1. Ask students to choose a flower or plant that is the
prettiest to them.

2. Have them sit down close to the chosen specimen and
draw, then color the flower or plant.

3. Cut out the pictures and paste them on a collage with
a grass bcrder. Allow students to use their imagi-
nation in adding to the collage.

So far you have helped your students:

-- use the out-of-door enviromment for creative expression
-- develop personal feelings for an element in the
enviromment
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NATURAL CYCLES - VEGETATION - Grades: 2-3
TN e ™ e e e

MSTICATING PLANTS AT AH-NEI - 2% Hours

RICTUES:

J+ To lnvestigate the types of plants growing at Ah-Nei and their
relationship to the total environment,

2. To focus on the componénts necessary in any environment for
goodl wvegetative cover,

MATERYAlS NEEDED -

N/ NP bl e ettty
Ollection of leaves burr
(tron the area prefe tably) baggies
shoebox flags
13%8e plece of colored paper yardsticks )
lug plant survey sheets (8" X 10")
shall parachute hand lenses
¢18h Kook large nails
pOP guft with a cork 5' lengths of string
tOY boat scissors
wafure flover 10' strings with pieces of wool
socks tied to one end
I+ ONE:OF-4-KIND: (30 minutes)

An dwartness activity to introduce students to the variety of
plats in the area.

1. Sit in a circle, Each student is given a particular kind
of leaf. Tell them to examine it so carefully that they
would be agble to pick it out of a pile of different leaves.

2. During the next 5 minutes, the; look at it, feel it, hold
it at different angles, find distinguishing characteristics,
name it, etc,

3. Everyone must now place their leaf in a box, with other
leaves no one has examined. Empty the leaves in a pile
in the center of the group. Taking turns, have everyone
find their leaf.

4. Ask students to share w.th the group what makes their leaf
unique.

S« On a piece of colored paper, make a ~ollage from all the
leaves. Take it back to the classroom for display.
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So far you have helped your students:
-- Focus on different types of vegetation in the area,

-- Develop their observation skills,

I1, MOTHER NATURE'S GARDEN:

Investigating activities designed to «xpand the students'
knowledge cof plants and their relationship to the surrounding

environment.
A, A SEED DRAG: (10 minutes)

1. This area is loaded with seeds, Let's see how many
kinds we can find.

2. Each student receives a 10' string with a piece of
wool sock attached to the end. Spend about 5 minutes
allowing students to walk around the area, dragging
their string behind them. Sit and examine them.

3. Group discussion - how many kinds did you find?

B, HOW DOES MOTHER NATURE PLANT HER GARDEN?: (20 minutes)

1. '"Does she use a shovel when planting her seeds?"
"Where do the seeds come from? How did they get here?"

2, UWhile students are sitting in a group, the teacher
shows them the following objects:

small parachute
fish hook

pop gun with a cork
toy boat

mature flower

burr

!
1
(S I R I R

3. As you show each object, exaggerate as to how it
works (example - airborne parachute with an imaginary
story concerning it; a burr getting on a vehicle,
someone's coat, and going on a long trip).

4, Attempt to identify with your students the relationship
between the objects. (example - objects have all or a
part of themselves travel to another place)

5. Students are sent out for 10 minutes to find seeds in

the area that can be grouped according to their methods
of dispersal., Discuss examples,

093
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QUESTIONS AND DISCUSSION:

1. What does a seed require to grow?
2. Why don't all the seeds produced by a plant grow?

3. What would happen if all the seeds simply dropped
beneath the parent plant?

4. Which method offers the widest scattering?

5. Why can't man depend on nature's dispersal of seeds?

So far you have helped your students:

-- recognize that nature has provided many methods for
seed dispersal.

-- focus on the types of seeds and their dispersal in this
particular environment.

C. HOW DOES YOUR GARDEN GROW?: (30 minutes)

1. Let's begin our exploration of a plant community in
this area. '

Discuss community.

2. In pairs, students are instructed to select a vege-
tated area for exploration, placing their 4 flags in
a square yard.

3. Each pair then does a survey of the plants inside
their square. (Pass out Data Collection Sheets to
students.) (Data Collection Sheet follows)

4. With a magnifier and a sharp nail --

-- look gently at the roots
-- examine the leaves

-~ examine the stems

-- look at the flowers

-- look for seeds

5. Return to the large group.

"How many kinds of plants did you find in your square?"




COLOR

DATA COLLECTION SHEET

FLOWER?

HEIGHT

DRAW THE LEAF

6.0
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"What did you find besides plants in your square?"

"Why do plants have roots?
Why do plants have leaves?
Why do plants have stems?
Why do plants have flowers? (seeds?)"

So far you have helped your students:
-- improve their observation skills
-- explore parts of plant

—- examine the kinds of plants in the area

D. A PLANT WHEEL: (30 minutes)

1. Select a large plant. Divide your students in pairs.

2. Give each pair a long string. (5 feet) Each pair
ties their string to the stem of the plant. The other
end is attached to something that is important to the
plant, helps it grow, or something that the plant helps.
(animal home, etc)

3. Help students so that the strings form spokes of a
wheel.

ANIMAL THAT
EATS THE PLANT

SEEDS TO GROW
MORE PLANTS




4. Discuss the wheel. How does each thing relate to
the next?

So far you have helped your students:

-- understand the relationship of plants to other components
of the environment.

ITI. OUR PLANT GALLERY: (30 minutes)

A concluding activity to stimulate students interest in
natural colors.

1. Students find a "friendly plant'--one that might be their
favorite, and draw it.

2. Gather bits of nature for your crayons--(charred wood, green

leaves, pieces of pine cones, juniper twigs and berries, etc.)
Color your drawings.

3. When the drawings are completed, select a place for your
"gallery'". Place all the pictures around the gallery and
take a group tour thru it.

So far you have helped your students: . )
~— discover the varied colors in nature

~- usvelop a feeling for growing things

-

§0




NATURAL CYCLES - VEGETATION Grades 4 - 5

INVESTIGATING VEGETATION AT '"AH-NEI (2's hours)

OBJECTIVE:

1. To investigate the types of plants growing at Ah-Nei and
their relationship to the total environment.

2. To focus on the components necessary in an enviroument for
good vegetative cover.

MATERIALS NEEDED:

Blindfolds e
100' lengths of string
Wooden stakes

Rulers ‘
Transect tablesheets (2)
Thermometer

Saran wrap

Dry cobalt chloride paper
Paper clips

Flagging

Wind vane

Compass

Soil testing kit

Soil thermometer

4 tin cans

2 gallons of water

Small can opener

A sprinkling can

3 milk cartons w/rocks inside
Paper

Magic markers

Charcoal

Drawing paper

Flip chart

"GRASS'N STUFF" P

Introduction to the "Ah-Nei" vegetation through inventorying the basic
elements, investigating the organization of those elements, and exploring
interrelationships and interdependence.

I. AT "HOME ON THE RANQEZ: (15 minutes)

An introduction to the area through sensory awareness.

* A.y BLINDWALK THE AREA
. d

1. Blindfold students. Walk them in a line into a vegetated
. area. Stop at selected places in order to accomplish the

‘ 63 .
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following:

a. Listen to the plants. (Remember--trees are plants).
"What do you hear?" (Answer silently to yourself).

b. Smell the vegetation. 'What do you smell?" (Answer
silently to yourself),

c. Touch--feel the vegetation. To yourself-try to
identify specific elements in this environment.

d. Taste the vegetation. (Try to stop at a place that
offers juniper, sage, mint, etc. to the students.)
Silently describe the taste sensations to yourself.

e. Seeing the vegetation with all your senses. Set
the stage by stopping and seating the students at a
particularly aesthetic place. They are then told to
imagine the area with their blindfolds still on.
Remove blindfolds. '"Look at the vegetation, using
all the sensations experienced with your other senses.”

Encourage students to feel a member of the growing
things in the area.

So far you have helped your students:
-— use their senses in exploring the environment

-—- become comfortable in the out-of-door environment

-

IT. OBSERVING PLANTS AT "AH-NEI":

Activities designed to inventory the types of plants at Ah-Nei.

Using the following directions and the materials provided, select
an area to examine the "plants".

A. A TRANSECT SURVEY: (30 minutes)

1. Divide into groups of 5. Groups will inventory an area,
using the following transect method. Try to choose areas
that differ. Stretch your 100' string along the ground
in a straight line, attaching it to wooden stakes at both
ends. Examine what you find at every foot along the string
or transect, and record on the following table. Identify
the object found at the intersecting point of the string
and the end of a yardstick.
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2. Discuss tnee definitions before starting:

Lirver - natural or plant debris on the ground surface.
Groszses - plants that are annual or perennial, depending
on seeds for reproduction or lasting from
Year to year from the samc¢ root base.

Fordb - flowering plants (w:ld flowers) and other
"weeds".
Shrubs - persistent woody plants, smaller than trees.

ERIC

Aruitoxt provided by Eic:



Sample Sample i
Every Bare l Every Bare

Foot [Rock|Soil|Litter|Grasscs|{ForbiShrub|Treed|Foot |Rock|Soil|Litter Crasses|Forb Shrub|Trees
1 51
2 52
3 53
4 54
5 55
6 56
7 57
8 58
9 59
10 60
11 61
12 62
13 63
14 64
15 65
16 66
17 67
18 68
19 69
20 mn
21 71
22 72
23 73
24 74
25 75
26 76
27 77
28 78
29 79
30 80
31 81
32 82
33 83
34 84
35 |- 85
36 86
37 87
38 88
39 89
40 90
41 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 100

TOTALS

sy
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Summarize your data below:

(from chart)

Item Total ( ) < 100 = Percentage of Total
Rock %
Bare Soil %
Litter %
Grasses %
Forb %
Shrub %
Trees %
TOTALS

Which item had the greatest percentage ' s
coverage , the least ?

Do certain plants tend to be associated with certain
areas, such as bare places, rocks, pProtective shrubs,
etc.? Which ones?

What reisons can you give for this?

1. What types of plants seem to be most abundant?

2. What other observations did yciv make abe':t the
vegetative cover here?

3., What might the above percentages tell us about
this area?

4. What might these percentages tell us about erosion
in this area?

So far you have Falped your students:
-- Focus on the types of plants in the avea,

-- Determine the most common rlants in the area.,
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B, DISCUSSION OF VEGETATION: (15 minutes)

(A group "Brainstorming' activity to stimulate individual
thinking about plants,)

"BRAINSTORMING"

YB" - Build on other ideas - (Let othexrs ideas
stimulate you,)

"R" - Reserve judgment - (Let ideas flow -
don't analyze yet.)
"A" - Aim for quantity - (Don't worry about
duplication.)
"I" - Imagine wildly - (Let your mind wander.)
"N'" - No killer phrases - (Avoid saying, "'That's

absurd.")

1. Seated in the same viewing place, arrive at a large-
group definition of good vegetative cover,

2. Using the same group process, answer the following:

a. 'Why are plants important?" (List on the flip
chart,)

b. "What basic elements are importaant to plants?"
(List on flip chart.) (Try for soils, water,

climate - sun and air,)

C. PLANT PATTERNS: (45 minutes)

We have identified basic elements in the enviromment that
are important co plants. We have looked at the kinds of
plants in this area. Now let's examine how they work
together,

1., Students are divided into three groups. (Each group
should have a teacher or aid.) Each group is assigned
a basic element important to plants, and given
directions on investigating the patterns in that
element,

2. Upon completion of your investigation, your group
will report your findings to the large group.

a., Mini-climates - air

b, Formation and kinds of soils
c. Water
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a, MINI-CLIMATES - AIR:

(1) Using the following directions and the materials
provided, examine some things in this climate,

(2) You are provided with a thermometer, saran wrap,
dry cobalt chloride paper, paperclips, flagging,
a wind vane, and a compass.,

Activity 1

Temperature readings will be taken at different
heights above the ground surface, Record the
following: (Let the thermometer settle for three
minutes before recording your reading; do not move
the thermometer when reading it.)

-- 5 feet above the ground in an open, grassy area
-- resting on a rock in the open

-- on the ground in the shade

-- on the ground in an open, grassy area

-- in a water accumulation area

What do these temperatures tell us about this climate?

Activity 2

1, Select 3 differcent plants, Make a "sandwich" on
a leaf of each plant as ‘shown:

saran wrap

cobalt chloride paper

paperclip

2. Measure the tithe it takes the cobalt chloride
paper to turn from blue to pink. This will
indicate the rate of "transpiration' (water
voided from cells in plant leaves),

3. Compare the three plants,

How would these transpiration rates affect this
climate?
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Activity 3

Select a place where a steady breeze seems to be
blowing. Using the compass and the wind vane,
observe the behavior of the vane for several
minutes,

What do you observe that might affect this climate?
Activity 4

Compile your findings on this climate for a report
to the group.

b. FORMATION AND KINDS OF SOILS IN THIS AREA:

(1) Using the following directions and the materials
provided, examine '"soils'" on the range,.

(2) Materials - soil testing kit, soil thermometer,
and a ruler,

Activity 1

Stake out an area 3 feet square on the ground and
sift through the top 3 inches of the soil, recording
the evidence of plant and animals you observe.

Discuss the following three terms used to describe
organic matter at the top of the soil - litter, duff,
and humus. From your study above, complete the
following chart:

List the identifiable

Describe parts of plants and animals
Term and Definition the feel you found

Litter (identifiable dead
things on the
surface)

Duff (partially decomposed

(rotted) organic
matter - compgcfed)

Humus (almost completely
decomposed non-
identifiable
organic matter)

What can you assume from your findings?
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Activity 2 - Soil Temperatures

Make holes in the srou:d and insert the thermometer,
(Allow settlement for 3 minutes before recording the
following temperatires)

-- at the base of a iock, but not touching

-- at tie base of a shrut, but nct touching
-- below the surface in the shade

-= below the surfuce in the open, grassy area
-- in a water accumulation area

What assumptions can be made from your findings?

What climatie things affect the temperatures of
———atlc
the soil?

Activity 3 - Ingredients in the Layers

(1) Make a cut in the soil so you can observe
diffc -t layers or horizons, (Many soils have
3 laycrs or horizons - topsoil, subsoil and
Parent or original material,)

(2) Measure and record the dep:h of cach major layer
you find.

(3) Discuss pH and soil, pH means the degree of
acidity or alkalinity in the soil, The degree
of pH afiects how plants grow, Using the soil
testing kit, determine and record the pH of
cach lzyer examined, Place soil (a small amount)
in the porcelain dish looscl. Use just enough
PH reagent (liquid) to saturat. the soil sample.
Match the color at the edge of the soil sample
and dish with the pk color chart.

(4) Using the pll ranges you recorded and the table,
"Examples of Plants in pH Range," complete the
following chart:

“W—A——‘\' -
Some Plarnts That Could Grow Herc Some Plants Actually Observed

Based oft _the PH and Chart Growing lere

_WM

W




PH RANGE OF PLANTS

pH 1 4.5 6.5 7 8.5 14
(1 to 4,5 is too - (Most plants (8.5 to 14 is too alkaline
acid for most plants) do best here) for most plants)

EXAMPLE OF PLANTS IN pH RANGE:

PH 4.0 - 5.0: rhododendrons, camellias, azaleas, blucberries, fern,
spruce

pH 5.0 - 6.0: pines, firs, holly, daphne, spruce, oaks, birch,
willow, rhododendron

pH 6.0 - 7.0: maple, mountain ash, pansy, asters, peaches, carrots,
lettuce, pines, firs

pH 7.0 - 8.0: beech, mock orange, asparagus, sagebrush

What might your findings tell us about soil here?

Compile your findings on soils here for a report tou
the large group.

c. WATER:

Activity 1 - Surveying the Watershed

Move your groups to the water supply area (creek,
pond, etc.).

"Where does this water come from? Where does it go?"
Activity 2 - Water Absorption

Soils vary in their ability to absorb water. During
a heavy rainstorm, soils that cannot absorb the
rainwater quickly cause the water t: run off. As

the water runs over the surface, it picks up particles
of soil and deposits the. elsewhere, The water that
runs off carries soil away. The soil that remains

is less fertile because some of the richer topsoil

has been washed away. ’

Remove both ends from 3 tin cans. Place a mark
on cach of the 3 tin cans % inch from the rim.
Press a can % inch deep into cach of the following
soils:

-~ area where grasses are abundant

-=- bave soil
-- scil where sagebrush and shrubs are growing

b



Use the 4th can to pour a full can of water into
each of the others, Start timing the rate of
absorption as soon as you start to pour the water.
Stop timing when no more water remains in the can.
Record for each can the location, the appearance

of the soil, and the time required for the water to
be absorbed by the ground.

Which soil absorbed water the fastest? the slowest?
Which soil would produce runoff most easily?

What factors seemed to contribute to the rapid
absorption of water by soil?

How does plant cover afiect watershed?

Activity 3 - Erosicn

Before soil erosion can take place, the soil particles
must be loosened. TFalling raindrops have considerable
force. As they strike the ground surface, they break
up the soil and splash small particles into the air.
These particles of soil can be easily carried away by
runoff water. The amount of erosion can be measured,

Place your milk cartons in:

-~ grassy area
-~ bare soil area
-- shrub area

A Splesh Piller

one-quart milk carton

slastic bonnd

white Paper in place

carton half fiied with stones
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Using a sprinkling can, simulate rain by pou:ing

on the soil around the carton, After your “rain,"
compare the scil splash marks showing on the white
paper.

Which splash pillar had the most soil on ie?

Which location suffered most from erosion? the least?

What factors influenced the amount of the splash?

Compile your findings for a report to the large group.

8o far you have helped your students:

-- Discover the basic elements necessary to good vegetative
cover,

-- Investigate the relationship of plants to other elements
in the environment,

D, WHO'S RELATED TO WHO: (30 minutes)

Emphasis on understanding the "community' concept.
1. What did we find? - Group reports on outdoor activities.

(Flip Chart - Have the following written already, without
arrows drawn.)

Soils
Plants Climate
Water

2. Who is related o who? Have individuals from ecach
reporting group draw arrows to the other things to which
they are interrelated in this environment,
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: 3. What would happen if we took away one of those
elements?

4, Can plants live without animals?

5. Can animals live without plants?

So far you have helped your ;tudenCS:

-=- Conceptualize interrelationships in the enviromment.

-= Discover the importance of plants in our enviromment,

I1I.

MY FAVORITE PLANT: (30 minutes)

Concluding activily to stimplate creative expression in the
enviromment. '

A. Choose a favorite plant, Sketch it with charcoal.
B. CINQUAIN: (Japanese poetry about the environment)
1l. Name your plant,
2. Write two descriptive words about it,
3; Write 3 action words about it,

4, In 4 or 5 words, describe its relationship to the
environment,

5. Sum up your feelings about your plant in one word.

So far you have helped your students:

'

~- Use creative expression in describing the enviromment .

-« Discover some personal feeling: abcut an important component
in the enviromment. .
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NATURAL CYCLES ~ VEGETATION ~ Grades: 3-5 (Optional Activit;

LICHEN LOOK'IN IN OUR ECOSYSTEM

OBJECTIVE :

Let's being this exploration of a special kind of plant community,
i I

a major component of the’ vegetation here. X

f
4

MATERIALS NEEDED: ’

acetate 8011 test kits ;
wax pencils string

data collecting sheets scissors

hand lenses flip chart

sharp nails magic markers

eye droppers rulers

I. LIFE ON THE ROGKS - ACETATE SURVEY: .

Shect of acetate with grid lines

Each student finde¢ lichen on a rock to lay his acetat: sheet.
Do a survey.

Data Collection - Lichen discovery, group sharing, awareness
of quantit. and diversity.

Number Number Amount of
Square Colors Kinds Bare Rock
/
-
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13, FOR LICHEN LOVERS ONLY , , . . HOW DO THEY X/ "%.5:

With a magnifier and a sharp nail:

-=- look for roots
~= look for leaves
t -=- look for stems
[ . -~ look for geeds

A clue for vou.

Lichens are strange plants,

piece of "bottom" s s o o 18 white
green 1eaf]<
lichen "top" o+ s o+ 1is green

Discuss clue and evidence found above ., . . . how do lichens live?

Fungue\
Symbiotic Relationship
Algae ~
i : . Algae —4-Sunlight
Strange Plants
o Fungus—-Water
’ Fungus-—~Minerals

Algae —-LAi r

Minerals for< &——Needs Minerals—-——ﬁ:‘.xamine the rocks.

plant gros:th

Can survive
long perioda> Rain &—Needs Water
without rain :

Forest filtere

(Hater a lichen with eye dropper.
Watch closely for changes,

ok under thg rock more,

d .
or tundra > Sunlight ¢.-—Needs Light —-—ﬁz;wme amount of

direct fcitnx?

. A
Some lichens - 0 you remember lichens in
cannot aurvive> 0, and COﬁ-——Needs Air he city on large rocks and
air pollution runks of trees?
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II11. HELP SETTLE AN OLD LICHEN SCIENTIST'S ARGUMENT:

Do lichens give off an acid that dissolves rock . . . .
making soil which could be used by other living things
in the rock ecosystem?

A. Test some rock lichens for acid production,

' __6 Lichen Tester

Place a pinch of
crumbled lichen
in depression Add several drops of acid

test chemical. Wait two minutes
for a reaction,

N

™

/i - Acid test indicator will run
tip up down into small hole in tester,

Match the colors - color pH chart,

Did you find an acid? Would rock break up or dissolve
in lichen acid?

Is there soil on your rock? Did it come from lichen
acid or someplace else?

B. LICHEN CONNECTIONS:

Connect your lichen by string tc other things on the boulder
you think might depend, in some way, on your lichen.

I 4

? ?

Tree -\\\\\\\\~ ’<”/,4 Moss

T~ s0il
Grass ‘/ \
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Using a flip chart help students build a diagram of
relationships.,

€

‘//’€§7 Rock Fragments

Lichens

Decomposed Soil

} . Trees
Trap Sun Moss Shrubs
Energy ‘ Grasses

C. CONSIDER THE LICHEN:

1. Catches and holds water (freeze breaks rock).

2. Dies, decomposes and builds soil,

3. Caiches and holds windblown litter and dust.

4, Traps the energy of the sun for decomposition cycles.

5. PReleases nutrient minerals from the rock substratum.

So far vou have helped your students:

-- Focus on a common plant type in the living community iu
a rock eccsystem,

-~ Identify impertant relationships between a common plant
and the nhysical environment.

IV, THINGS CHANGE SLOWLY:

A. SEARCH rO6 IvE ANCLENT ONES:
‘(._.____Q]

/ZTZ\

r’ \ Lichens grow out from the center -
: _\\ about one hundred years per inch on
\ @/ dry rock.

Take a ruler and Losk zor the oldest "lichen circle,"

~

One scrapiag foot of a careless scarcher can change the work
of dozens of wvecars,
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l. IMPLICATIONS OF IMPACT FORM INVESTIGATING LICHEN:

Now might be a good time . . . . circle up and brainstorm
other changes that probably occur very slowly . . .

Man makes things happen fast . . . . Nature recovers

very slowly.

So far you have helped your students:

-- Conceptualize some relationships between time and change in
an ecosystem,

-- Become aware of the length of time required to return an
ecosystem to normal after being changed by man.

V., INVESTIGATING MOSS LINES:

Moss Line

Find one and follow it:r

Use a needle . , , , lift a tiny picce of moss from the line
what's underneath?

Does your moss line depend on:

~-- water being available in tne rock, trees, etc,
-- crystals in the rock

-- lichens necarby

-- slant of the rock or trec

-=- color of the rock

Each student should propose a dependency ., . . ., group share .
encourage showing of evidence to support proposal,

So far you have helped your students:

-- Broaden their understanding of the relationships between
the plant community and physical factors in the environment.

VI. THE TIE UP:

Boulder ccosystems are fragile « « o living things are directly
dependent upon som: obvious physical fuactors in the community,
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A. STRINGLINE TRANSECT FOR COMMUNITY SURVEY:

\d
Throw a weighted string over a rock outcropping (each team a
different direction) so it goes to the ground on other side.

Teams sample the life every foot and record data on the chart.

Sample | Grass Soil | Moss Lichen | Shrub | Tree Rock

1

2

TOTALS

B. Use a flip chart, Each team reports and data is compiled
on a master chart.

Looking at all that is there, create a drawing with students
to show the rock outcropping ecosystem.

Bi.rds \
Lizards
Molds
//, and
- acteria

Insects

AW — e

Lichens Shrubs

\

\\\\*-‘_;§ Organic Matcrials“/(
and Minerals
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So far you have helped your students:

-« Understand that living things are dependent upon physical
factors in the community,

e




PLANTS MAKE ALL THE FOOD IN THE WORLD

& | FOOD

ENERGY FRCM SUNLIGHT FOR PLANT EATERS
- : Man  Livestock
Rodents
Insects
Birds
Fish
Bacteria
Etc.

\4

FOR MEAT EATERS

Man Birds
Dogs Insects
Wild Carnivores
Fish Bacteria

Etc.

P

/

CARBOM i0OXIDE oW

FROM AIR

L INTOALS G
P URG T UOIL PG Teey
s e wgrebe ¥ g LT

Important Understandings:

A, Fipht s ossenlio or_photosynthesis.
Sunhight is the source of energy for photosynthesis. Anything that interfercs with light

reaching plants, like smoke or dust in ar, ¢ silt in water, reduces the amount of fooul
produced by plants and thus may have important cliccts on animals including man.

L
f
!
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CARBON DIOXIDE (CO )

N
= - (Atmosphere and water) JK
P i Photosynthesis //,,-"7’ Respiraiion
/ s .
/ Compustion / y4 Respiration . Burning
( /// \
L / [ CONSUMLERS
R el i AR AN
i PRODUCERS [ PLANT AND
‘ ! T T 71 AMIMAL EATERS
SoLewawts) N~ = /
it IS T e
e — h.\:k_.“__ e e /,,ﬂ"\-\~\__\
Rosps .iron | DECOMPOSERS > COAL, PEAT, OIL
. (Fossil fuels)
B v e warhon (Carbon dioxde) 1o produce Tood .nd are essential stations or stopping
s whon cycle that s nece any o all hit
Wt dinportant part of I'm)}‘rl thon rates, tats proteins),

moves from the atmevhere to plants (producers)
aduce toods und plasi -sues. It then nioves to
“or to decomposers, Eventually, most of it returns
to the atmasphere by decomposition, pioot and animal respiration (breathing), and burning
of plant ano b tissues, incuding oo sil fuels such as coal, peat, and oil,
Anvthing ! < significant changes i the amount or nature of flow of carbon or other
* clements rcea oy have important effects on living things, inciuding man.

o oong as part of the gas carbon diosud

whoereat is used in photosynthesis 1o,
. <

consumers (herbivores and canvores)

C.  Soohelps terresuial (land) plants produce foods.
S provides a phyeical place tor land-based plants to prow, a place for roots to attach
at- o anchor the plant,
Seosen o as a reservoir for water and a source of chemical (mineral) nutrients that are
al arbee v oplant roots and are used in producing food and plant tissues.
i
’*.‘c
<y
. : (
’ {) . J ;1‘2
LY SN
. L e
LA
—— ," .-'-
.‘.‘“"' N
]

84

ERIC

Aruitoxt provided by Eic:



Do Vo s necessary inoplant processes and thus e food production.
Water is the solvent that carries mincrals, gases, and foods within plants (producers).
Anything that continminates (pollutes) or influences the availability of water may huve
mportant effects on producers (plants) and consumers (animals), including man.

. Lood produced by plynts 15 temporarily stored in_their_tissues. Animals utilize some plant
pats tor food, Decomposers use some_plant material for food. Eventually, all food and
tissues produced by plants_are_reduced to_simple substanced (CO2, H20, minerals) and
returned to the soil and atmosphere.

A SIMPLIED DIAGRAM OFF ENERGY_(FOOD)
FLOW _IN THE BIOPHYSICAL ENVIRONMENT

—- ENERGY LOSS THROUIGH Rl‘%l’lRATlON (HEAT, ETC.)

Tl N A
— .-._J //,« | \ \
CAR n(N ya {"_*_

DI D Ny PRODUCERS HERBIVORES | _| CARNIVORES

e ,R/ {PLANTS) (PLANT PATER%‘Jr— (MEAT EATERS)

[_mNi-:RA LS DECOMPOSERS
| ! (PLANT-BACTERIS,
| FUNGI)

L
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locvortarn o -
!
Ao Placts dnd pont Dtier deaves and stenis “eover” the ground to varying degrecs, protect the

suttace e wind and water, sfow evaporation of water from the surface, and prevent direct
sunlight irom reaching the ground.

B. Pt roots stulilize the soil by binding 1t together.
C. Plant roots change ol texture by mechimically breaking up particles,

D.  Plnts add orgame matter to soil a: feat, stem, and root litter. Some plants add chemical
clements to the soil which may citenee its chemical and structural nature,

PLANTS AFFECT THE LAND YOU LIVE ON
A

A \

/ Plant leaves, stems and litter form 2 protective blanket

v on the soil’s surface, .educing erosion.

N
~ - L Dead and decaying plant stems, leaves and roots .

T 3 organic matter {numus) to the soil, impruving its

“ A chemical and structural characteristics.
S,

Plant roots stabilize the soil by
binding soil particles together.

Plant roots change soil texture by
mechanically breaking particles
apart, reducing particle size.
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NOT ALL 8UDS ON A

PLANT AWAKEN

% WITH THE K\SS.

e SOME STAY N

T RESERVE JU.TIN
TASE SomE MING

“

A BUD 15 AN /MMATURE MINIATURE
PLANT STEM WAITING EOR THE HAPPENS To THE
KIS OF SPRING To GWVE THE ‘ F GROWING  BUDS. !
SIGNAL TO START GROWTH . o

2
SOME BUDS, DORMANT SCAU<S
OF ODRYNESS, AWAKE WHEN WATER

AECOMES AVAILARLE AGAIN

s T
E\S Fi 4 “"L.\
= e \
"c:ft\ﬁ AR e
DEPENDING UPON ?’J.L/ : 3
TYPE oFf B8UD,THE 7

y Ltook FoRk BULDS

AT TIPS ofF TwiGs AND

18] JOINTS BETWEEN

(LEAF STEM AND TWIG
oR

{ AT SCARS
| REMAINING AFER
;) LEAVES FAWL

MINIATURE STEM INSIDE
MaY DEVELOP E ITHER
(EAVES OR. FLOGIERS
OR B0TH

TSP
TREE SCIPPERY E(M
Bos HAS A HAIRY
CONSIST . BUD. LEAF SCAR
OF 2 SCALES -~ ZIKE A “eay R " FACE" LODKS LIKE
DuUCK's BILL K K4 {TS WEARING 7
BUDS COME (N ALL SIZES AND SHAPES. A HAT
SCAMOR BY LEARNING THE B8UDs AND
Babe AVEEA ASSOCIATED LEAF SCARS OF THE VARIOULS
¥ CNGLE SCAE, sPecieg . WINTER IDENTYFICATION OF
7 ONTIL CEAVES TREES AND GHRUBS BECONMES EAGIER.
R\ FALC, THEY HIDE
i \UNDER THE

R HoLLow END oF

BLACK. LOCUST BUps oN BLACK CAK

BUDS ARE. SHY- ARE CLUSTERED AT
THEY RE moosYM THE TWIG END. MOST
UNDER THE cRACKS OAKS CLUSTER. 1N BALSAM POPLAR BUDS

(N THE CEAF SCARS THIS WAY- ARE LARGE | STICKY,

FRAGRANT AND RESH
COATED.

Q
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e e BUDS ,WHICH ARE PRODUCED ON STEMS
U AKE TERMINAL BUD - <CoME N ALL SHAPES AND SIZES THE

CONERED CSUALLY CARGER STEMS AL ARE MODIFIED (N MAanNy
By T NET % TFM CENGTHENS WAYS . BELOW ARE THREE. EXAMPLES
FREM THIS BUD .
I
s s
\, N s .
w \i? PRI SVda
 LATERAL BUD ; 4 /\\»"{%’ ! .} TERMINAL

At wWHERE <L ALse CALLED ; N - u{* 37 \’ - BUD
CEAE CCANECTED AXILLARY B0 B J : /\-y
% A NODE. B Ly - p
E;'.\D 15 ALVO | LEAF ScAR R /. sToeN om .

v )
= S TRAWBERRY

N RUNNERS ARE

HORIZONTAL STEM’,

FOUND HERF T
L / CEAVES

BUOS or EYES SCAu EAE

TN

CMIERNOCE

“(_EAF S AR NE
SHOWING 3 V“:}‘-’w TH2emME
BUNDLE SCARS “E.RE THE ROTAIO 1S AN R
PN ENLARGED UNDERGROUND Lal

STEM CONTAING (ARGE
AMOUNTS OF STORED FOOD Yoime ™
} TERMINAL. PART OF tH.
4 . g]UD AL <‘\'LEL" "

Tt

THE TOLIP BULD (5 A RESTING BUD
SURRDUNDED 8Y THICK CEAVES RYL OF
STORED FOOD. THE STEM {$ JUST THR
FLAT PISK- AT THE &EZoTrom

RING oF TERMINAL
BUD SCARS - MARKS
-~ WHERE THIS YEARS
GROWTR S TARTY.D

V‘ “ | CLEOHY . FLOWER >:Q?;:?F:?\:r
i scéu_‘-: RS Ceme FEGr
o) g 7
GFRQM A sreM HE‘-%N‘EK ! -.BUD
aecazy (0] RECOGNIZING | .
o THE VARIOUS | T
|

MODIFICATIONS STEMS UNDERGO.

BUDS SOMETIMES FORM AT
DACES OTHER THEN (N AXILS OF
(EAVES OR AT THE STEM TiP
THEse. ARE CALCED ADVENTITIOUS

BUDS
! IN THE WINTER  BUDS (ESPECIALLY ASPEN)
BLDS AS FOOD ] ARE THE NUMBER ONE FOOD OF <3 |a T Bleerr mate
RUFFED GROUSE OTHER. BUDS 3 S (),Q FLOWER BUCH, ARE
EATEN INCLODE HAZEL BiRcH, < \ ‘ N TN;E:TKHES'.'NSOURLE
WILLOW AND BLUEBERRY. N e OF NUTFIENT
Y ‘s‘ % ’ f/ AVALABE IN THE

WINTER AFTER
SNow COVERS
GROUND

BUDS, UGS AN INCA
OR TWO OF STEMS ARE
AN (MPORTANT WINTER
FCOD FOR DEER — {F
FROM NUTRITIOUS FAT BUDS AT
SPECIES . TIMES

e
VEATER &\
WE EAT BUDS ToO —

WHEN WE HAVE BRUSSELS
SPROUTS FOR DINNER

fi. N
"\\“')’!
88
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HAVE You YHANKED A PLANT TobAY?

“‘\'\ N -
N

‘ |)‘ ;":,\. '*‘
.'t..‘ \Q‘\n '
&

‘.‘.‘ \":_.
| \\ 'V,"\‘.\\ > }

.

" CHLOROPLAGTS 2%

(T 1S, IN THESE
TINY GREEN
BODIES THAT
CHLOROPRYLL
TRAPS ((OHT
ENERGY AND
REASSEMBCLES
MOLECOLES OF
T e T e e Co. AaNo H,0
THANK it today and every day for the To FORM SUGAR f«ARBQ_'
oxygen vou breathe, Practicaily all AND RE(EASE {)'?A(Ot
CXYGEN !
i

o

oxygen on earth was put there by
plants. Without oxygen, life as we

know it would not exist.

. CROSS -SECTION
Oxvyen is a by-product of one of the of A LEAF
plant’s life processes  photosynthesis. ‘
It s left over after water and carbon
dioxid:s are made into simple suiar,
Here 15 a waste product’” that we are -
happ v to dispose of  inside us. Oxy.
ren it surplus in one chain of events
but it 18 alse vital to ithe plant for root '
~ growth and respiration. so it is also 4T & anTs
i used by the plant. L
O S| PRODUCED e
C OXYGEN THAT
8 J MAKES P 2t t
OofFf FART.S
, ATMOSPHE RE.

Q
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L.ife on earth depends mainly on 24 of the |
more than 90 chemical elements four ! on
earth. Give THANKS tbat the root hairs
of plants are able to extract these elements
from dilute solutions in the ground, con-
centrate them, and enter them into the ter-
restrial biosphere. Root hairs, only one cell
in size, make very intimate contact with
the mineral-rich film of water surrounding
the dirt granules. To constantly *‘mine”
i new areas, the short.lived root hairs are
: constantly formed in a zone near the grow-
ing tip of the root. Mineral extractign,
along with photosynthesis and oxygen pro- !
duction, make animal life possible on this 1
planet. |

BLEMENTS TAKEA FROM
¥k /\’NE SO [NCCUDE : NITROGEN
K PHOSPHORU S, PGTASSIUM, GULFUR
Zx-. cALC UM, IRON, MAGNESIUM,
BORDN, ZINC , COPPER,
MANGANESE CHLORINE
NMoLY BDERNUM |

PARTICLE
Wit Fremn
oF WATER
o N SURFACE

DIAGRAM StHowids A MUCH
ENLARCED RoaT HAIR < ECL
(N CONTACT WiTH WATER
BETWEEN AND ON THE Solc
PARTCLES.

ECEMENTS , AS IONS I8 SoclTon,
P55 INTD THE RCOT HAR AND

. THEN BEGIN To MOVE To STHER
9 O PARTS OF THE PLANT,
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e e i e e
" Everv time you drive your car, cook

a meal o, heat your house, yive
THANKS fo plants. Energy for all

these comforts of civilization has come

from fossil fuels really ancient plants

i chemically transformed deep in the

' l ~arth.

PRIMITIVE TypeE
PLANTS BECAME
SCURCE OF COAL \

A

SMAW MARINE
PLANTS AND
“<— ANIMALS WERE
SOURCE. OF

oe .

i soLip
PARTICLES ;

TOoXC
PRooJCTS,
—___-—’

+

booadoap

o

43N
1AL

i

3
~
g

- I

T

Give THANKS that plants have uses heyond pro—j

ducing our food and fiber. In our present efforts to up-
grade the quality of life, plants are playing an impor-
i tant role. Besides making our surroundings pleasant
i to look at, trees and grass can reduce air pollution by
2 filtering out some of the solid particles, releasing oxy-
i gen, and cooling the earth by releasing water vapor.
! Even noise pollution is reduced by plants deflecting

l_and absorbing sound.
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IIV. ACTUALLY A SMALC
DA_CL’AGE \D,\JTA‘NING p .
STORED SOCD AND A

T80 S0 4, BUT WHAT A Packace /

SOME OF US CAN WAIT S0 YEARS
OR MORE BEFORE GERMINATING.— AND

05 PNiaE WE CAN RESIST DRVi4G, FREEZING,
[ Dy, L L BEING BURIED To0 DES?,y, DIGESTIVE
Sl STeps VO eE JUICES OF AMIMALS — AND ALL

i L%&,;g; %—\EV Al SORTS OF PUNISHMENT
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THEN NARMED CTEM GRCWTH
THEA NEEDS THE SAME
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PHYSTCAL HISTORY STUDY AREA - Grades: K-1

"DIG THAT DIRT" (SOILS) - 2 Hours

OBJECTIVES:

To make students aware that soils are different, supporting a
variety of plarts

MATERTALS NEEDED:

hand lense jelly cups or baggies
stakes spoons

hammer

I. "SOIL WITH SOUL": (20 minutes)

This activity is designed t. involve students in using their
senses to discover soil.

A. C(lose your eyes, lay on your tummy and feel the soil with

' your cheeks and plams of your hands. Take a handful of
soil and let it drain through your fingers so you feel the
texture and temperature of the soil. How does it feel?

B. Take a big handful of so0il and rub it between vour hands
close to your ear and listen to the sound it makes. What
sourds do you hear?

C. Now using only your nose, sniff the sojl. Dig your hand in

a couple inches and sniff the deeper soil. What do you
smell?

D. Pess out hand lenses and examine the soil closely. What
is in the s0il? 1Inse:ts? Stones? Leaves or needles?
What is soil?

So far you have helped your students:

==.. use their senses to become familiar and sensitive to soils

TT. '"STAKE oUT": (30 - 45 minutes)

Tkis accivity is designed to have students investigate what
exists in the soils.

A. Stake out one large arez for whole group or several smaller
areas and break the students into several smaller groups.
Pass out hand lenses --

id E)E;
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B. Tell the students to examine the soil closely and look for:

Living things Things with legs
Non-living things Soft things
Colorful things Hard things
Moving things Smocth things
Crawly things Rough things

C. Assign role-playing to each student or small groups. Have
them act out each of the things they looked for.

[if. "SAMPLE SO1LS": (45 minutes)

This activity is designed to show students the variety of
soils foundat Ah-Nei and plants that live in them.

A. Have large group broken into six groups.

*B. Pass out cups and spoons to each group, each which has
been labeled one of the below:

. Under the trees

From the stream bed

. Near a sage brush on a hill

. From a cut-out near the stream
. From a grassy area not in trees
. From around the water tank

[e AV RS SOV S

C. Tell each group where to go to gather the cupful of soil.
Remind them to not disturb any plants if possible.

D. When group has gather~u again with cups of soil, sit in a
large circle. Dump the soil on white sheets of paper and
have each group compare the color (dark or light) and
where they got their samples. What plants live in these
places wherc the samples are from?

E. Put samples back in cup and return soil to the same area
it was taken.

So far you have helped your students:
~-— see the difference in soils
-- realize that different soils support different plant life

-- focus on differew 1living and non-living things in the
water




O
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V. _'_'_QR‘Aw THE DIRT": (20 minutoes)

This wrap up activity allows students to express creativity
in the natural surrounding.

A. Tnstruct students to find a twig on the ground suitable for
drawing in the dirt or mud.

B. Tell them to pretend they are Indians and want to tell a
story or leave a message for someone following them.

Draw the story or message by pictures in the mud or dirt.

C. Share your picture with the group.

So far you have helped your students:

--focus on early man's use of soils

3y



NATURAL CYCLES - SOILS - Grades: 2-3

STUDYING SOTLS AT AH-NET - (2%: hours)

OBJECTIVE: .
1. To investigate the elements that form soil.

2. Extend to understanding of the role of parent rocks in
soil formation.

3. To promote understanding that living things are inter-
dependent with cach other and their environment.

MATERIALS NEEDED:

Baggies

Colored paper (8" x 10")
Paste

Trowels

Sifters

Jelly cups and lids

Water

Tablespoon

Juice cans with both ends removed
Pencils

Watch with minute hands

Milk carton filled with rocks
Elastic bands

Paper

Sprinkling can

1. YEXPLORING ON THE GROUND: (30 minutes)

An awareness activity designed to introduce students to the many
components of the soil.

A. “ANT ACTIVITIES": (30 minutes)

1 Students are instructed to lay on their stomachs and
crawl on the ground as if they were ants (teacher
included).

2. Look on the ground as you crawl, identifying diffe: -t
things you find in the soil. Encourage the students to
talk about what they are discovering, as if they were
"ants" coming upon obstacles to go around, or things
to eat.

3. Each student should collect 2 things found in the soil,
and bring them back to the large group.

98
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4. 1o o large group, ask individuals to identify the
things {ound in the soil,

B. As group, make a collage of the things you found. Use a
rather small (8 x 10) piece of colored paper, and allow the
students to paste their own objects on the paper. (Take

the collage back to your classroom for display).

S0 far you have helped vour students:
-- discover the many elements found in the soil

-- conceptualize the contribution of many elements in
forming soil

Il. INVESTIGATING SOIL:

Activities designed to explore the earth's crust, how it is
formed and the processes involved.

A. HOW IS SOIL FORMED? (15 minutes)

1. Take your students on a dirt investigation. Show
students how to use trowels and sifters for taking
samples of the dirt. '

2. In pairs, students collecting rocks, pebbles and dirt.
(During this activity, students will discover that many
things are found in the earth's crust).
Return to the large group.
QUESTIONS & DISCUSSION: (15 minutes)

1. What kinds of rocks did you find in your search?
Where did they come from? (Example--sandstone rocks
from larger outcroppings; sand particles from rocks.)

2. Have students rub 2 sandstone rocks together which
will produce fine particles like soil. "How do you
suppose rocks make soil when no one rubs them together?
(rain, moving water, wind,*plant roots, etc.)

3. Discuss how these things might work to form soil.

4. Introduce the words "humus" and "topsoil". Explain.
Have students collect small samples of humus. Discuss
the samples.
Q N
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5. When plants and animals die, they return their parts
to the soil as they decompose. Discuss decomposition.
So far, what things have we found that are making '"soil''?

6.  The amounts of these things in the soil determines the
"kinds" of plants that grow here. The kinds of plants
determine the kinds of animals that live here. Why?

So far you have helped vour students:
-- recognize the "soil-makers" ’

-- conceptualize the definitions of some words explaining
s0i1

B. "MSOIL SHAKFRS" (30 minutes)

1. Students collect samples in theiv jelly cups, filling
them with one tablespoon of soil. Add water until
nearly {ull. Place the lid on securely. Shake the
mixture thoroughly and place the cups on a level place.

2. Students lay on their stomachs in front of their cups,
observing the settling process for 5 minutes.

~---floating undecayed debris

typical s ] ----decayed organic debris
sample ----clay minerals
= *f ----sand
— = - ----gravel

3. Does the soil change color or have layers - What's in
the soil?

4. "What things are on the bottom?" (rocks, large sand
grains.)

5. "What floats on top?" (leaves, animal particles, etc.)

6. "If we think of parts of the earth in a cup, what
happens when we get a heavy rain or snow melts?"

7. '"How does the water work its way thru the earth?"
(animal tunnels, plant roots, etc.)
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3.

"It plants were not growing here, and the soil was
bare, what would happen to the topsoil?"
(The water would run away.)

This is known as erosion. Discuss.

So far voua have helped vour students:
-- identify layers in the soil

--  be introduced to water's relationship to soil

C. "WHERE HAS ALL THE SOIL GONE?" (30 minutes)

1.

N

Betfore soil erosion can take place the soil particles
must be loosened. Falling raindrops have considerable
force. As they strike the ground surface they break up
the soil and splash small particles into the air. These
particles of soil can be easily carried away by run-off
water. The amount of erosion can bu measured.

Place your milk cartons in:

Lrassy darea
bare soil area
shrub area

A Splash Pillar

one-quart milk carton

[y

elastic band

white paper in place

carton half filled with stones
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—

Using a sprinkling can, stimulate rain by pouring on
the soil around the carton. After your "rain",
compare the soil splash marks showing on the white
paper.

Ry

QUESTTONS AND DISCUSSION:

Which splash pillar had the most soil on it?

Which location sutfered most from erosion? the least?

What factors influenced the amount of the splash?

D.

Compiice your findings for a report to the large group.

GIVING THE SOIL A TEST (15 minutes)

Determine how hard the soil is in different areas by
trying to push a pencil into the ground.

"Where is the soil hardest?"
"Where is the soil softest?"

Determine how fast water soaks into different soils.

a. Drive a juice can, with both ends removed, about
1" into the ground.

b. Fill the can with water.

c. Wait 2 minutes and measure how much water soaked
into the soil.

d. Repeat this experiment in several places.
"Where did the soil absorb the most water?"

Once again, we've found the importance of plant
cover to the soil.

So far you have helped your students:

conceptualize the definition of erosion

understand the importance of vegetative cover in formation
and continuation of good soil

conceptualize "absorption”
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IT1. A COLOR CHAIN (15 ninutes)

Concluding activity designed to re-emphasize the soil components
identified in the investigation done by students:

A. Have everyone collect small pieces of things in the soil.
B. Using a strip of colored paper, attach the pieces, over-
lapping to form a color chain. Begin with the lightest

and end up with the darkest.

C. Talk about the relationship of each piece to the next one
in the chain. :

So far you have helped your students:

-=- use creative expression in the out-of~door environment

-~  conceptualize "relationship"
p
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NATURAL CYCLES - S0ILS - Grades: 4-5

STUDYING SOILS AT AH-NEI - 2% hours

OBJECTIVES:
A. To investigate the elements that form soil.

B. To extend understanding of the role of parent rocks in soil
formation,

C. To promote understanding that living things are inter-
. dependent with each other and their environment.

MATERIALS NEEDED:

Paper

Pencils

Flip chart

Magic markers

Soil thermometers

Regular thermometers

Hand lenses

Soil testing kit

Soil Data Tables and questions
Solo search sheets

I. COMMUNICATING WITH NATURE (30 minutes)

An awareness activity to make students feel "at home' and relaxed
in their out-of-door environment.

A. Colors are an exciting part of anyone's environment. They
add a great deal of enjoyment to our lives that we are
really unaware of. They help to tell us what season it
is, what the condition of our environment is, in developing
our communications with others and our own self image.
Write down the following:

1. What is your favorite color?

2. How does it feel? taste? smell? sound?

3. What can you see around you right now that is your
favorite color?

4, What do these colors do for the natural objects you

identified? p
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Let's write down vour favorite colors on this flip
chart.

i

a. How does make you feel?
(Do everyone's favorite color)

6. a. What color is the wind?
b. What is the scund of a large pine tree?
¢. How does the mountain feel?
d. What does (rain or sunshine) smell like?
e. What does mountain air taste like?
So far you have helped your students:

-- use creative expression in the out-of-door environment

-- recognize some personal feelings about the environment

IT. SOILS IN A MINI CLIMATE (30 minutes)

Activities to explore and investigate soil at Ah-Nei and its
interrelationship with the environment.

A. Taking the earth's temperature.

1. 1In groups of 3, temperature readings will be taken at
different heights above the ground surface; record the
following: (Let the thermometer settle for 3 minutes
before recording your reading; do not move the thermo-
meter when reading it.)

.5 feet above the ground in an open, grassy area -
.resting on a rock in the sun or in the open -
.in the crook of a tree -
.on the ground in the shade -
.on the ground in an open, grassy area -
2. Return to the large group.
3. Record your findings on a flip chart.

QUESTIONS AND DISCUSSION:

1. What were the variables that affected these temperatures?
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What were the temperature differences?..similiarities?
3. What would change these temperatures?

4. Would you say there is a temperature pattern?
Explain.

5. How would temperatures vary in the day?

6. What temperature differences might we find beneath
the soil or surface?

A. Taking the earth's temperature {(continued)
4. Temperatures belew the surface:
In the same groups of 3, mak. holes in the ground
using spikes or pencils at the same spot you recorded
above the ground. Insert the thermometers and alliow
settlement for 3 minutes before recording the following.
.Under the 5 feet -
.at the base of the rock, but not touching -
.at the base of the tree, but not touching -
.below the surface in the shade -
.below the surface in the open, grassy area -

5. Return to the large group;

6. Record findings on the flip chart.

QUESTIONS AND DISCUSSION:

1. What temperature difference did you find among the
recordings under the surface?

2. What were the variables in these recordings?
3. Would the temperature vary if you went deeper?

4. What temperature differences did you find between the
recording on top of the surface and that taken below?

5. Did the same variablc affect both temperatures?

WHAT CLIMATIC THINGS AFFECT THE TEMPERATURES ON THE SURFACE
OR ABOVE? (Light, wind, moisture, soils)
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So far you have helped vour students:

-- understand variations in temperature according to outside
influcnces

-- conceptualize soil temperature

B. SOIL SKILLS (30 minutes)

In the next investigations, we will attempt to develop
some skills and apply them to collecting and interpreting
dataabout the soil environment.

.:Describe in writing your own description of soil.

Keep this description for your own reference at the
end of the session. T )

Predict what things you will find in the top few inches
of this forest floor. List your predictions:

Stake out an area 2 or 3 feet square on the forest floor
and sift through the top 3 inches of the soil, recording
the evidence of plant and animals you observe. '

Name or Description
of Item in the Soil Quantity Possible Effect on Soil
4. Discuss the ol:owing three terms, used to describe
organic mativr at the top of the soil ~ litter, duff,
humus. From your study above, complete the following chart:
List the identifiable
Term and definition Vescribe the feel parts of plants and

animals you found

(identifiable dead
LLitter things on surface)

Duff (partially decomposed
organic matter - compacted)

(almost completely
Humus decomposed non-identifi~
able organic matter) 95’
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QUESTIONS AND DISCUSSION:
1. What did you find?

2. When would you expect to find more organisms?
different organisms?

3. How do the organisms you found benefit the so0il?

4. What are some reasons for odors in the s0il?

C. DEVELOPING THE SKILLS TO COLLECT SOIL DATA (45 minutes)

A cut in the soil should bc made to examine layers. When
there is no excavation at the site, a v/shaped cut made
with a shovel to a depth of 1 to 2 feet should be sufficient.

QUESTIONS AND DISCUSSION:
1. Move group around to the soil profile.

2. What can we see as we look at this cross—-section
or profile of soil?

3. What are some things that would be important to find
out about it? (accept all comments)

The observable characteristics of color, texture;
structure, temperature and the acidity or alkalinity
(pH) of a soil are indications of soil conditions
important to plants in the area.

We are going to collect and record some =t th.; informa-
tion. We will stay together as a group t- ‘lev.lop
skills .in collecting soil data.

C. 1. 1In a large group, discuss the following things while
examining your soil cut: (allow different students
to help you.)

a. Soil layers

Mark where the soil changes color and looks. Many
soils have 3 major layers or horizons, i.e. top soil,
subsoil and parent material; because soil formation

has many variables you may find more or less. (Measure
and record the depth of each major layer).
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b. Color

Describe and record the texture of each major
layer. (Have participants pick their own descrip-
tion of color.)

c. Texture (How the soil feels)

Determine and record the texture of each major
layer,

Texture is detcrmlnéd by feel (push and rubdb
moistened sample between thumb and forefinger.
Spit on sample to mofisten.)

If it feels gritty .ovveeviiieevevens.. . 8and
it feels smooth & slick, not very

S I 3 O N &
I{f It feels smooth, plastic, very

LT W < ¥: 3

d. Structure (How the sofl is put together)
Determine the structure of vach major layer.
Carefully break apart a shovelful ol soil from
cach layer and match its characteristics with one
of the structure words on the lab sheet.

¢.  Temperature

Determine and record the temperature of each layer.
Plant's growth depends upon soll temperatures
during the growing scason. Flind out your growing
season before lesson, Compare with earlier soil
temperatures taken,

f. HﬂwﬁﬁﬁlﬂlfltlﬂijﬂJSLLLELEX) Discuss pH and soil,

Determine and record the pll of each major layer,
using the soll testing kit. Plants need many
soll nutrients to grow well.  The degree of pil
affects how plants prow,

2. Use the sofl data we have collected and these tablew to
answer the followlng questfons:

ao o Etfece of Soll Depth on Plant Growth and Water
storage

Deep Soll (over 42') Excellent water storage &
plant growth

Mod. Deep Soil (20"=42")Cood water storage and plant
prowth

Shatltow Sotl (20" & under) Poor water storage and

plaut growth
109
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The potential of my soil for water storage and
plant growth is:

Excellent Good Poor
Why?
b, { Effect of Texture| Water Holding Looseness of
on Soil Capacity Soil
Sand Poor Good
Silt God to Good
Excellent
Clay High (Plants Poor
can't use it
in clay.)
My Soil Texture Soil Water Looseness

Holding Capacity

Topsoil (A)

Subsoil (B)

¢. pH Investlgation
pH RANGE OF PLANTS

pH 1 4.5 6.5 7 8.5 14

(1L to 4.5 1is too ' (Most plants (8.5 to 14 is too alkaline
acid for most plants) do best here) for most plants)

EXAMPLE OF PLANTS IN pH RANCE:

pH 4.0 - 5.0: rhododendrons, camellias, azaleas, blueberries, fern,
spruce :

pH 5.0 - 6.0: pines, firs, holly, daphne, spruce, oaks, birch,
willow, rhodcdendron

pH 6.0 - 7.0: maple, mountain ash, pansy, asters, peaches, carrots,
lettuce, plnes, firs

pH 7.0 - 8.0: beech, mock orange, asparagus, sagebrush

1270
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Using the pH Ranges you recorded and the table, "Examples of Flants

in pH Range," complete the following chart:

Some Plants That Could Grow Here Some Plants Actually Observed
Based on the pH and Chart Growing Here

Spil Temperature

Soil Temperature Conditions During Growing Season

Less than 40°p 'No growth, soil bacteria and fungi not very
active

409F to 650F Some growth

65°F to 700F Fastest growth

700F to 859F Some growth

Above 85°f No growth |

What does the soil temperature chart tell you about soil here?

.

So far you have helped your students:
-- Develop some skills for investigating soils.

-- Conceptualize factors affecting vegetative growth in the area.

ITl1. SOLO SEARCH: (15 minutes)

An activity to draw together feelings about the environment we
are investigating.

1. By yourself go into the forest und bring back the following
things. Enjoy yourself as you work! (Take 10 minutes)

3
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—-- Evidence of man

-- Evidence of an animal

-- Evidence of reproduction

-~ Something you think is good
-- Something you think is bad

-- Something that you feel describes your relationship
to the environment.

Discuss: (At a neat place.)

So far you have helped your students:

-- Explore impact - both natural and man-made -
on the area.
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SOIL COMPACTTION AND WATER ABSORPTION

i

Tramp, tramp, tramp. You walk along a path or across a lawn
or field. Every step you take may affect the soil and plants
growing in it -- perhaps for years to come.

How can your footsteps be so important? Let's find out.
Fill 2 jars with soil. 1In one, press the soil down firmly with
your fingers. Then pour equal amounts of water, about 2 ounces
in each jar. How long does it take for the water to reach tle
bottom of each jar? By pressing the soil down in one jar, you
squeezed the particles of soil together. This closed most of
the tiny air spaces that were there before. This 'pressed" soil
is called "cumpacted'" svil. This condition affects the plants
that grow or can grow in the soil, which in turn affects the
amount of animal life tnat the land can support.

In the natural cenviromment, compacted soil is slowly looscned
by the roots of plants and by some animals, such as carthworms.

An important part of investigations of most environments is
a study of the soil, its compaction and its water absorption. The
amount of water absorption in soil is determined to some extent by
the degree of compaction, as was se¢en with the water and soil in
the jars. The compaction of soil differs in various places due
to various factors, both natural and man-made. Some of the factors
which affect soil compaction are: soil type, use of the area by
man and other animals, plant cover, and exposure to weathering and
crosion.

Soil Compaction Caugre - an instruwent to measure relative soil com-
paction.

Materials:

#5 juice can container of water %" rubberband (wide)
pencil & paper watch or clock empty spool

12" ruler 2 thumbtacks 9" length of dowel

(fits in spool)

To make a simple soil compaction gauge, pupils will need to
do the following: First, sharpen one end of the dowel with a knife
or in a pencil sharpener, With a ruler, measure one inch from the
point and mark a dark line. Then measure from the unsharpened end
of the dowel and mark off ten lines, each a half inch apart. Numher
these lines starting with number 1 ncar the unsharpened end. Fasten

& wide rubber band to the top of the spool with a thumbtack on cach

side. The soil compaction gauge is now ready to use outdoors. (See
illustration on the next page.) Slip the dowel onto the spool and
pull down on thc spool, forcing the point of the dowel into the soil
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up to the dark line. When the pointed end is in this far, read the
number at the top edge of the spool. This number is the soil com-
paction reading for that location. Try other places. Where is the
soil most compacted? Least? Different plants? Size of same plants
different?

To begin examinations of water absorption, pick a sample
location. Press the gauge intc the soil up to the bottom one-inch
mark. Immediately take a reading at the top edge of the spool.
This is the soil compaction number for that location. Then take
a #5 tin can with both ends removed. Force it into the soil around
the spot where the compaction reading was taken. Quickly pour one
quart of water into the can and keep a record of the time that it
takes the water to soak into the soil. With a plastic ruler, it
is possible to also keep a record of the depth of the water in the
can at regular intervals. Repeat the process in other locations
and compare the results. Record important information about the
soil, plant cover, evidence of erosion, and other factors. Discuss
impact on vegetative cover.

Develop your own method of recording data in your group. What
does it tell us?

ERIC
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NATURAL CYCLES - ANIMALS - Grades: K-1

“"THE NATURAL NEIGHBORHOOD'" - 2 Hours

OBJECTIVES:

1. To have students exumine small animal homes in the
area.

2. To have students experience role-playing being an animal
and building a home for themselves.

3. To be aware of the delicacy of the homes.

MATERIALS NEEDED:

Stakes (pencils) Paper

String Crayons
Hand lenses Scissors
Large stamp Poster board

"THE FUNNIEST HOMES AROUND US": (45 minutes)

This is an awareness activity designed to show students small
types of homes built by different types of animals and insects.

1. Point out one tree to the students and explain that the
tree has a home on that hill. The tree is also used as
a home for many animals. Can you name some animals that
live in trces?

2. Stake out a small area - 2 ft. square for each pair of
student$ or assign a rock, a log, a stump, a tree, or a
bush to be studied with the hand lenses. Ask the students
to look carefully without disturbing the homes. Remember,
you are like giants to the ingects and other small animals.
Watch out for spider homes!

3. Students may get in big group and tour all the homes they
found, having each pair of students tell about it and
what they know about who lives there.

So far you have helped your students:
-- Be aware of the tinlest of animals and their homes.

-- Explore the smallest component in the environment.
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"HOMES ON A LOG'": (45 minutes)

This is an inventory activity designed to show students
that animals and plants may live together in one house.

1. Lead students to the stump or log covered with mosses,
lichen, plant outcroppings. Find insects or evidence
of animal inhabitance in or near the log. (droppings,
fur, feathers, chewed wood, etc.)

2. Ask students to look for signs of life everywhere on the
log.

3. Have students name all different animals that could use
the log as a home.

Emphasize that this is a home and not to be disturbed -
just like your home should not be disturbed.

4. When the students find evidence of animals, ask each to
take turns and role-play being each different animal.

5. Ask students to color a picture of each animal whose
home they have visited. Cut them out and make a big
collage on poster board for the classroom.

WRAP-UP

"MY NAME IS...'": (30 minutes)

A wrap-up activity designed to allow students to experience
the act of building a home using the materials found in the
areu,

Allow 2-3 minutes for each student.
1. Tnsiruct students to think for a few moments about all
the animal homes they have seen today and about their

construction.

.
2. Ask each student to silently pantomine building a
home and have other students guess what animal he is.

So far you have helped your students:

-~ Realize what materials are used to build a home
for wild animals.

4
-~ Experience the actual building of a home ag if he
were a wild animal.

ot
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NATURAL CYCLES - ANIMAL HABITAT - Grades: 2-3

INVESTIGATING ANIMAL HABITAT AT AH-NEI ~ (2! hours)

OBJECTIVE:

To provide a field experience that will allow students to discover
and investigate the importance of animal habitat.

MATERIALS NEEDED:

Hula hoops

Hand lenses

Baggies

10' lengths of string
Stakes

Paper

Pencils

Charcoal

Flip chart

Magic markers

2" wide strips of cardboard - 1' long
Used vegetable cans
Plaster of Paris
Paper clips

AN AH-NEI SAFARI

I. A "GRASSY JUNGLE":

Awareness activities to stimulate students' interest in
animal habitat.

A. Micro~Crawl (20 minutes)

1. Each student stretches a 10' string between two sticks
on any site they may select.

2. The student inches along on his belly looking at the
world along the string only thru his magnifying glass.

3. Share experiences:
-- the funniest rhing
-~ the meanest tuing
-- the fuzziest thing
~- etc

B. A Racoon's Life (10 minutes)

1. Tell students you would like them to explore a
designated area =-~=-- only you would like for them to
do it as a Racoon.
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2. They should go in teams of 2 and look for:
-- a place to live
-- a place to hibernate
-~ some food
-— a place to escape predators
So far you have helped your students:

-— focus on a mini-habitat

-~ identify basic elements in a habitat

3. Reassemble and share experiences.
IT. THE HUNT:

Activities designed to inventory and understand interrelation-
ship in animals and their habitat.

A, ANIMAL EVIDENCE SURVEY: (30 minutes)

1. Divide into pairs. Throw your hoop 5 times in the area.
Try to choose 5 different types of areas. Find animal
evidence within the hoops, looking for examples of
homes, food, migration or movement and predator-prey.
Make an attempt to identify the type of animal leaving
the evidence.

QUESTIONS AND DISCUSSION:
1. What kind of evidence did you find?

2. Does anything surprise you about the evidence you
found?

3. Can you determine from any of the evidence, the type
of food consummed by that particular animal?

B. RATING THE AREA AS AN ANIMAL: (30 minutes)

In the same pairs, choose one of the animals you identified.
Pretending to be that animal further investigate this area
for signs of that animal and attempt to answer the following
questions:

1. ook for the following and rate the area for your needs.
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a. general habitat
b. winter and summer food supply
c. evidence of who might be your predator

2. Where will you locate your home, nest, etc?
a. Why?
b. What does your home look like?

3. How and why are you as animals of your kind important
in this environment?

4. Prepare your findings for a report to the large group.

5. Draw a picture of your home and yourself.

C. ANIMAL CHARADES: (30 minutes)

1. Return to the group.

2. Fach team role-plays (pretends to be) their animal while
the large group guesses what they are.

3. When your identity is guessed, present your report

to the group.

So far you have helped your students:
-~ discover the types of animals in this eco-system

~~ experience the needs of animals to survive in their

habitat
D. A FOOD CHAIN: (30 minutes)
1. On the flip chart, list the animals for which you found
evidence during the Investigations.
2. Study the list.
~--"Who is related to who? Why? How?"
3. Can we build a food pyramid from this list? (Draw on

the flip chart with students' help) Who eats Who?
(fill in the pyramid)

H rbiqugg
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QUESTIONS AND DTSCUSSION:
1. What would happen if we removed one of them?
2. How would the area change?
3. Create a story about the change.

4. Dramatize the story.

So far have helped your students:

‘-~ 1identify important relationships between animals and
their environment

. == become aware of the importance of every animal in its
eco-system .

B

ITI. TRACKING ANIMALS: (30 minutes) :

A concluding activity designed to involve students with
animals in their habitat.

A. PLASTER CASTS OF IDENTIFIED ANIMAL TRACKS:

1. Fasten strip of cardboard into a circular collar
using the paper clips or some other means to fasten the
two ends together. Press this collar down around the
track you wish to preserve.

2., Put powdered plaster of Paris into vegetable can and
add water, a little at a time, stirring with a stick.
When you have sufficient amount of batter the consis-
tency of thick pudding pour into track, making sure
that no air bubbles are left and that the mixture
trickles into every corner of the track.

3. Let cast dry. Carefully remove collar and lift out
the cast. Let dry for 1 or 2 more hours. Wash away
all bits of soil and stones that cling to the cast and
you will have a negative of the original track.

4. 1If the air is very cold, casts can be made in snow by
spraying the track with water from an atomizer. This
will harden the track. As a further precaution against
melting, mix some snow into the wet plaster. This will
be a "negative" cast.
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To make a "positive' cast, first coat the negative
cast with vaseline, then set it in the paper collar

and pour plaster mixture over it until the protruding
paw mark is covered.

B. BACK IN THE CLASSROOM:

1. To make a positive, grease the negative with vaseline,
then press it into a second batch of soft plaster of
Paris. When riced, 1ift the cast out, and you will
have a plaster of Paris copy of the original track.

One may then paint this copy to make it appear more
realistic.

C. IDENTIFY AND DISCUSS YOUR TRACKS:

So far you have helped your students:

-- understand that living things are adapted by structure
and function to their environment

-- usc creative expression in the out-of-door environment
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Fig. 37 Trocks and droppings of striped skunks.
o, Trucks of Mephitis sp., In mud

b. Trocks of Conepaivs, hog-noted skunk, in dust) in both cases the L e
lop figure repretents the fronl fool {Big Berd Nat. Park, Tex.).

ed, ol Vcllw'n goils of the common skunk, note variations in place- Fig. 49 Red fox tracks oad swah. N ‘:
menl of hind feet, which can be recognized by the heel. , fromt) lower, hind (Alaske Poninaviel -

9. Scol of common skunk, k. Scol of hog:nosed skunk. Ir :: }:::.‘:: xm‘zpm.“). ! ¢ Loping golt. f

d. Rumning, with hind tracks out in front. {

o Yoiking goit f. Seats.
{10
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Fig. 126 Cononioll tracks in YA in. of mow {(Washington, D.C).

123

O

Aruitoxt provided by Eic:

E



Fig. 171 Trocks of growse.

[ % Iluogroun.ln

[ 3 Mnh@nnw In mud.
ane laft, in mwd; right, In mow, when foe feathers are

Ruffed growse, in mud.

Fig. 176 Tracks of raven, crow, ond magple.

o.lmwodthndwml. Left tracks, hopping fo
fRight; right, vdﬁhghm(boﬁlmwml.
vamkhmd(ouo.l. Below, walking

:. Magple trock In mow (Wyol. hﬁ,mmﬂ,m*
In dosper mow. ‘
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Snowshos Robbit’s “snow-
shoe” Spread toes of the
right hind foot (Hudson
Bay, 1914)

Fig. 125 Tracks of snowshoe rabbit in snow.

a. Trock of Washington hare, Lepus woshingtoni, staw happing, in
mow. Length of track pattern, about 11 in.; hops, about 14 in
{Otympic Mts, Wash).

b. Snowshoe rabbit af Rocky M., slow happing. length of track
pattern about 10 in.; hops, about 10 in. (Wya.)

¢ Rocky M anowshoe rabbit speeding. Trock paMerns obowt
24 in.; leaps, 3B 1a 87 in. (Wyo.).

+. Washington hore speeding. Track potterns 20 ta 22 in.; leap,
44 in. (Olympic M)
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Fig. 136 Mule deer tracks, about % notural size.
a. Adult male, in dust (Grand Teton Natl. Park, Wyo.),
b. Fawn (Yellorstone Nati. Park, July 16, 1929),
€ Adult female, in mud (Grand Teton NaH. Park, Wyal).
d, e, . Tracks in dust {nocthern Nev.),

Fig. 46 Coyote tracks and szats.
a. Tracks in mud. Upper, front lower, hind {Oklal).
b and ¢. Eosy lope. and e. Gallop,
f. Two types of scans.
AN



Prairie Dog
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Fig. 69 Prairie dog sign
o. Tracks of block-toiled prairie dog {No. Dok}
b ond c. Ruaning track pattems (No. Dak). 3

o R

l-'

o Trock of Ulnta ground squirre!, Citellus armatus (W

dand e. Black-toiled prairie dog scah. one showing less common
in which peflets are connected {d, H Dak.) o, Wichita Mhy
f. White-tolted prairie dog scats {southarn w :

yol.
& Foot structure of Frenklin ground squirrel, Citeflus franklini (Ontarlo)
P 'Dyopp:gl of Ulnta grmd"l |:Mn)¢l at left {lowen o less common
orm, from more succulent food) and the larger rock
Citellus voriegatus, ot right. ger rock squirrel
4 Running pattern in snow, Ulnta ground squirrel.

7y o Walking pattern on mud, Ulnto ground squirrel.
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Chipmunk
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00 L4 20, a;e, Fig. 101 White-footed mouse Iracks, from Wyoming.
L " ©. Running tracks in dust, about natural size. Front rack {four-loed)
- el % in..long ond wide.
o> F.g e - b. In ligh! snow, with foll morks. Hind ond fronl feet make one
d P elongoled prinl, about 1% in. fong, Leops measured 3 to 9in
< ¢ On very light layer of snow. Leaps S10 8 in
d. On fiem snow. leops 2to3in
«. Slow run in wel mud. Individval racks about ¥14 la. wide.

Fig- 72  Chipmunk tracks ond scate ) ‘0
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Chipmunk
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L W 9. Running Iracks in dust, about natural size, Fronl trock (four-toed)
- W’ % in..long ond wide.
DTV T - b. ln light snow, with loil morks. Hind and front feel moke one
d P elongaled print, about 1% in. long. Leaps meosured 3 10 9 in
€ ¢ On very light layer of snow. Leops 510 8 in
d. On firm snow. Leops 2 t0 3 in
» Slow run in wel mud. Individua! tracks obout Y14 in. wide.
Fig. 72 Chipmunk tracks ond scots. e/

129

ERIC

Aruitoxt provided by Eic:



NATURAL CYCLES - ANIMAL HABITAT - Grades: 4&-5

INVESTIGATING ANIMALS AT AH-NEI - 2% Hours

OBJECTIVE:

1. To provide field experience so that students can discover
and investigate homes used by different animals.

MATERIALS NEEDED:

field notebook baggies

pencil set of questions for each student
hand lenses charcoal

small tape measure drawing paper

sharp nails
I. ALIASES: (30 minutes)

Awareness activities developed to stimulate student interest
in animals and their habitat.

A, CHOOSING OUR DISGUISE:

1, Sit in a circle, Ask the students to think about
what kinds of animals might live in this area,

2., '"Which of those animals would you most like to turn
into?"

3. Go around the circle and hear each student's chosen
alias.

4, Ask each student why he chose that animal -- what
qualities does that animal have that he likes best,

5. Have students close their eyes and imagine they are
their favorite animal.

B. ANIMAL TRACKS:

1. While walking through the study area, have students
walk like their favorite animals =- or call out
several animals and walk like them. (example -
soaring hawks, hopping snowshoe rabbits, lumbering
bears, bounding deer, etc.)
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So far you have helped your students:

-- Think about animals in the area,

-- Use creative expression in describing animals.

I1. A HOLE INVESTIGATION.

Activities designed to explore animal habitat in this
environment,

A, CANVASSING THE AH-NEI NEIGHBORHOOD: (30 minutes)

l. 1In pairs students explore the area for 5 minutes in
order to select a hole for investigation. Before
beginning, discuss tunnels, trenches, natural
openings in trees, rocks, logs, streambank homes,
mounds, tree holes, etc,

2. Explore your hole without destroying it. Return to
the large group.

3. Group discussion:
-- "What kind of animal could use that opening?"
-- "Could more than one animal use it?"

-- "What is the purpose of the shape and size of
the hole?"

-- "How do you suppose the holes or openings were
made ?"

-~ "How do you think these openings or holes affect
the soil?"

-- "How do these holes, in your opinion, affect man
and his activities?

-- '"What harmful affects, if any, might these opening
have on the environment?"

~- "o the : sles benefit the environment ?"
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In the same teams, return to your selected "hole"
with the equipment given to you. Examine the "hole"
and answer the following:

a. Is the opening in use? Evidence?

b. What is the opening being used for?

c. Was the hole constructed by the animal using it?
If not, how was it constructed?

d. Could more than one kind of animal use it?

D

What is the purpose of the shape and size of the
hole?

f. 1Is the hole placed so that its owner can observe
from it without being seen?

g. 1Is it in a good spot for warmth?
h. What does its location in a creek bank or at the

base of a tree tell about soil composition from
the opening?

i. Has the opening been so constructed or is its
location so that its occupants are protected
from the weather?

Return to the large group.

Group discussion of your findings.

So far you have helped your students:

~- Develop an awareness of "holes" and their relationship
to animal behavior in their environment.

B. VISITING SPECIFIC HOMES: (45 minutes)

1.

Divide the class into 5 groups. Each group is
assigned one of the following types of holes to
investigate.

a. Tunnels and trenches - to study gophers, foxes,
woodchucks, rockchucks, etc.

b. Streambank homes - reptiles, insects, birds.
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d.

Tree dwellings - study of birds that live in
holes.

Large and small natural openings - study of mice,
ground squirrels, chipmunks, coyotes, bobcats, etc.

Small mounds - to study and acquaint students to
types of invertebrates that use small mounds - ants,
earthworms, larva of tiger beetles, etc.

Introduction to your hole:

a.

Get

a.

What kind of animal do you feel could use this
opening and how would he use it?

Could more than one kind of animal use the opening?

What is the purpose of the shape and size of the
hole?

How do you suppose:@hg:holes or openings were made?

How do you think these openings or holes affect the
s0il?

How do these holes, in your opinion, affect man and
his activities?

What harmful affects, if any, might these openings
have on the environment?

Do the holes benefit the environment?
closer:

Is the opening in use? Evidence?
What is the opening being used for?

Was the hole constructed by the animal using it?
If not, how was it constructed?

Could more than one kind of animal use it?

What is the purpose of the shape and size of the
hole?

Is the hole placed so that its owner can observe
from it without being seen?

Is it in a good spot for warmth?
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4. And finally - can you find?
a. Guard hairs.
b. Foliage within the holes.
c. Nesting material found in the holes.
d. Animal scat - waste material.
e. Discarded material due to construction.
f. Record measurements of holes.

g. Record overstory and understory plant life found
in areas of the holes.

h. Note specific location of the holes.
i. Type of construction used in making the hole.

5. Assemble your findings for a group report to whole class.
You may use props. Remember - don't destroy the hole.

C. ASSESSING THE AH-NEI NEIGHBORHOOD:

1. Group reports on their specific investigations.
2. Class discussion on reports.

3. With the class, build a food chain using the animals
investigated.

So far you have helped your students:

-~ Develop an understanding of the role environment plays
in determining the types of homes used by animals and
how they use it.

-~ Conceptualize a food chain.

IIT.

D

THE "HOLE" THING: (15 minutes)

A concluding activity to sum up students feelings about
today's investigations.

A. Students sit by the hole your team investigated and draw
it. Return to the group.
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B. CINQUAIN

1. Name your hole.
2. Write 2 descriptive words about it.
3. Write 3 action words about it.

4. In 4 or 5 words, describe its relationship to the
environment.

5. Sum up your feelings in one word.

So far you have helped your students:

-- Use creative expression in the out-of-door environment.

-- Describe their feelings about animals homes.’
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SOLD
PROOFING=

MOTHER NATURES
WAY.

WARM-BLOOCED ANIMALS CAN LIVE.
(N COLD AREAS BECAUSE THEY
MAINTA(N THEIR BODY TEMPERATURES—

e BY WSULATION .

DEER GRON A THIKK WINTER
COAT THAT CONSISTS OF LONG
Hollow HAIRS. AlR TRAPPED
IN THE CORE OF THESE
HAIRS KEEPs THE CoLD
OUT AND BODY HEAT IN.

BIRDS FLUFF UP THER
FEATHERS To NCREASE

OTTERS AND MUSKRATS THE INSULATING AIR

HAVE DENSE UNDERFUR. LAYER. BY TUCKING IN
THAT TRAPS AR ToO THEIR BHLS HEAT
KEEP COLD WATER FROM LOGS FROM BREATHING
CONTACTING THR SKIN 13 8 15 AlSO REDUCED.
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s BY CHANGES IN

WARM
ARVERIAL
BLOGD CIRCULATION | BER O s
c<oLD FEer¢ VaAous
« 5 1 e
ABoOUT

HEAT
FROM
WARM

ARTERIAL.
Bloop

WARMS yp

SHouss PRINCIFLE
INVOLVED, NOT
ACTUAL

BLOSD VESSELS SYSTEM.

NEGAR SURRACE
ConsTRICT, ENOVEH

BLOCD GETS THROUGH

| ‘(l['l N 1 \' ] To NOORISH TISSUE |
. |“.“|.i““" — TEMPERATURE OF
EET A

il / e e

A HEAT EXCHANGE CIRLUCATORY
SYSTEM IN D(XKS AND GUWLS

AlLoulS THEM To STAND ON I
OR To PADDLE IN CoLD WATERS,

e BY INCREASING * BY CHANGES IN
BADY HEAT. BODY TISSUES.

7%

' MANY BIRDs AND MAMMALS
., GENBRATE EXTRA HEAT
Y BY SHIVERING . THK PRoOCESS
i CAN BE SO SUBTLE THAT

. 1T 15 NOT VISIBLE.,

A R )M FemT

, . OR ARCTIC MAMMALS
PRODUCES, Mome R g CONTAIN A FAT THAT REMAINS
TISSUES, YOUNG SOFT AT SUB-ZERD

Of SOME. TEMPERATURES. LOCOMBTION
MAMMAL AND WOULD BE DIFFICWLT |F
HIBERNATORS

HAVE (T,

THE FEET DIDNT REMAIN N@X
FLEXIBLE |




NATURES
- GROW-WIFT-YoU-NEED
BLAN

TO AID IN THE INCUBATION

OF EGGS, MOST FEMALE BIRDS
t  pEVELoP A BROOD PATCH.
' THIS BARE SPOT of SKIN

I ON THE COWER PART OF THE

. PODY s PRODUCED BY

[ MOLTING OF DOWN AND

AN INCREASE (N SIZE.
AND NUMBER OF BLoOD
VESSELS. THE PATCH
DISAPPRARS AFTER USE.

A HANDY TooL Tb HELP UNHATCHED COME FALL, RUFFED GROUSE
BIR0S - AND SNAKES, - BRBAK OuT GROW THEIR OWA SNWMS.
. & T™ME EGG TOOTH. THI IN THE SPRING, THESE WIDR
| TemPoRARY HORNY POINT ON THE FLAR, ALONG THE SIDAS OF THE

| TP oF THE BiLL OR SNOUT OROPS Tols DROP OFF,
L OFF SOON AFTER BIRTH,

/; ,
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TO PROVIDE ENERGY
DURING SPRINGC BRE&DING
SEASON WHEN FOOD SEEMS
UNIMPORTANT, TURKEY GOBBLERS
pevELoP A BSREAST SPONGE.
THIS FAT RESERVOIR MAY
CONSTITUTE AS MUCH AS |{%
OF THE DRESSED WEIGHT,

IT 15 coNsuUMED BY EARLY
SUMMER. :

SOME NORTHERN ANIMALS GROW

A WHITE COAT FoR WNTER
CAMOUFLAGE. . SHORTER DAYCIGHT
INITIATES THE MOLT OF THE
DARK SUMMER FUR (OR FEATHERS),
WHEN DAYS GROW LONGER (N

THE SPRING, THE WHITE COAT

IS SNED,

\‘ T et /
/s
2

5 "* b ] ; a
: . o5 =

-4)'""" 'fé—f,—' ch
PP AT

PROBABLY THE BIGGRST ANNUAL
GROUTH BFFORT BY WILOLIFE (S

THE GRoWING OF ANTLERS.,
AFTER USE BY MALES IN DisPUTES,

OVER FEMALES AND WHEN THE
ENOCOCRINE SYSTEM DICTATES
THR ANTLERS ARE DROPPED.
ANEW SET STARTS

GROWING AGAIN IN THE SPRING.
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SHE WEARS A HAT OF TENDERNESS
AND LOVE WHEN SME UGES
CAMOUFLAGE. AND OTHER TRICKS
TO CARE FOR. THE YOUNG.

v uer ArTisr's HAT, SHE
PAINTS coLoRRUL BIRDS,
SPECTACULAR SUASETS,
LOVELY RLOWERS, AND--- -
(DELL, JUST LOOK AROAD
FOR. MANY, MANY SAMAES.

N MOTHER NATURE PRODIKES
MORE ANIMALS THAN SHE. CAA
FEED SHE PUTS ON HER
HAT THAT SYMBOLIZES
RUTHLESSNESS AND
GOES TO WORK,,




@NOER HER. ENGINEER.

EYESHADE.  MOTHER NATURE
DESIONS ANIMALS THAT ARE
MODELS OF INGENUITY AND
EFFICIENCY,

Iv A HUNGRY WoRLD,
BARBSG TEETH, CLAWS,
SCENTS, ARMOR AND OTHER

DEFENSE EQUIPMENT COME
IN HANDY.

THIS HAT 16 A MOST SUCCESSFUL.
NUMBER.. UNDER. THIS HAT
MOTHER NATURE CAN TAKE
|+ | AND BQUAL 3,0R 4, 0R
(O,or 1,000, 0r 20,000.

"
e “HAT BENG CREATED
ON THE RIGHT (S ONE THAT
MOTHER NATURE HAS BEEN
FORCED TO WEAR SINCE MAN
ARRIVED OMN THE SCEAE,



SOME FINOINGS FROM THE REAL
WORLD INCLUDE THE FOLLOWING: ’

1 OVERDID 1T
Aca - Fix

WHEN A SPECIES <AUT
CONTROL. 1T5 owN

NUMBERS, SOMETHING
ELSE wiiLi,

UNDER Gool) ( WING
CONDITIONS MANY
YOUNG ARE PRODW.ED

POPULATION  CONTROLS
, WORK JJST AS EFFECTWELY
ON PREDATORS .

—
—a”

N

PREDAIORS USUALLY GET WHAT
o EASIEST FOR THEM. OFTEN
THAT INCUOIDES CONCENTRATED
DOMESTIC STOCK, SURPLLS WILD-
LIFE THE AGED, WEAK THOSE
TRAVELING To NEW AREAS, THE
UNLUCKY, BG6S , FRUIT, CROGS,
AND DEAD CREATURES .

PREDATORS  |NCUUDE. SOME OF
THE MosT INTERESTING
WILDLIFE IN THE OUT-Of -DOORY,



PREDATION: X}
A RELATIONSHIP Y
IN WHICH AN A
ORGANISM CAPTURES
AND FEEDS ON ¥
ANOTHER. . /4

UNDERSTANDING'

PREDITION

(3 lithey

o THE BIG, Bap

OUR.
MISUNDERSTANDING
OF PREDATION
BEGINS AT AN

EARLY AGE..



DEER,

T™HE MULE DEER IS A

VETERAN AT SORVIVAL..

NOTICE TS COMBAT RIBBONS
LETS TAKE A CLOSER (LOOK

AT THIS DURABLE AND ADAPTAB(E
Bic CAME. ANIMAL .

UNDERSTANDING

lF‘mev HAVE A DIGESTIVE SYSTEM |
| THAT CAN HANDLE A VARIETY

L OF PXANT MATERIALS.

/ Y PR

[SEVERE WinTERS) y
(PARASIYES
CLLLVUA T (TP,
. -

S ———

- , / (%“ .

Qr\\\‘é R : :py \
|:/\€'N 4 : (z‘ 7

@V a ..7> 74 I # { Ceaves

N
=",

= - e—

THE RUMEN IS THE MOST (MPORTANT FRRT OF THE
DEERS FOUR STOMACHS , IN THIS FERMENTATION
VAT MICROORGAN [SMS BREAK DowN THE
PLANT TISSUES . THE. OTHER THREE. SECTIONS
CONTINUE THE DIGESTIVE PROCEIS .

HOWEVER - ALL RLANTS ARE NOT DEER FOOm. YFARS OF STUDIES HAYE
SHOUW THAT DEER FOO0S MAY BE. DWIDED INTO THRER GROUFS. R

FOODs Rt "5
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DEER HAVE A HIGH

REPRODUCTIVE
CAPACITY.

® IN FAVORABLE AREAS
MOST DoES wiite
HAVE TWINS.

@ USUALLY POES
BfEED WHEN

/. .OLD.

‘ =Y P FAWNS WiL( BRreD
- AT TT1o € MONTS,

F:

:

7 |<€
.“_ 8
&

m

o

9

{m
o

,
’ .

- DeER HAVE AN ACUTE SENSE
| OF SMEWL KEEN HEARING
/ AND BYES THAT ARE.
ESPECIALLY GOOD AT DETECTING
MOVEMENT, HOWBEVER, THRY
ARE. COLOR. 8CIND,

THEY HAVE A CHEMICAL
COMMUNICATION
SYSTEM,
TARSAL -
e ety THE INTERDIGITAL
DEER. 1S EXCITED GLAND (BETWEEN
ﬁchijms ) THE TORS ) AIDS IN
™HE EYE’W METATARSAL %A:}D]& LOCATING OTHER
~ FUNCTION IUNKNOWN . COSATING O
ey BACK TRACKING .

- ’“ w .
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BROWSING ON SPRUCE, BALcAM FIR
RED PNE, AND OTHER STARVATION
FOODS , MEANS, BETTER FUODS ARE
GONE OR IN SHORT SUPPLY.

A SIGN OF REDUED
DEER POPULATIONS
IN AN OVER- BROWKE D
HARDWOOD STAND
1S THE PERISTENCE
OF NEW GROWTH
FoR 2 or R

NO TREE REPRODUCTION § 0r 6 YEARS
AFTER A CUTTING OF TREES, MEANS

A KIGH LEVEL OF DEER FOR AMOUNT
OF FOOD IN THE AREA .

E— T @ —— o e
\ ;ﬂ | { LIRS =N s =
RS —-\"" ’ ~ans iy b—- \ T/e/- )

N o |/
cb:‘s..g:\g\s;:ﬂ(ll \;‘{/ !

DIGGING DOWAN "THROUGH SANow
FOR FOQL €U MEAN) ANOT MUCH
AVAICARLE AROVE .

" ”
ABSENCE OF SUMAC 80@BS &R
SEED HEADS IS ANOTHER. SIGA!
OF HEAVY DEER USE .

4
“exceosures’- A g7 g’ | )
OF WOODLAND THE DEER HIGH ‘ '
CAN'T GET To ~ ARE FENCE

USED TO DETERMINE
KIND, AMOUNT, AND
REGROWTH RATE oF
DEER FOD.

N
CA
55
-
Xd

. X ‘

(F DESIRABLE PLANTS ||} fg}a
ARE BEING REPLACEH (> \ IO (B
BY POOR FOOD SPECIES . ' a ]
THIS ALSO CAN BE N P

OBSERVED,

v L Y
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MICHIGAN DEPARTMENT
OF NATURAL RESOURCES

DIAGNOSING

AWINTER DEER
OUNTR

LA RHA
RRMEY ;t-i \
. t‘-‘,-< RN H
oo Ll 5 I*"DT

= _lé‘..@!. E Nk

!
i

)

‘;‘:f OR
£ WHATS GOING
w ON (N THE

BOTTLENECK?

Michigcan Conservation
Marvch-April, 1966

2\

PARK-LIKE (LO0K. WITH
CIT TLeE. UNOERGROWTH
MEANS, SHORTER WINTER
RATIONS FOR VARDIN G
DEER.

<EDAR SWAMPS THAT
LOOK CIKE THIS A0T
AS MANY ANOW ) — HAVE
FOoD FOR WINTERIAG
DEER .

TR

CLUBBY APPEARANCE OF UNDERGEDWTH - ( MAFLE
PED CHIER DOGWOOD, VIBURNUM - 1€, A SIGN OF
YEARS OF HEAVY [BROWSING.

-

[}
=o' / -
g o) .
E5 i
+— WHITE PIE,

YEULw Bired
) oR
CTHER <HFECISS
\]
|
%

EATEN BY
DEETC

\ - h
;ﬁ\' X s\

4, Zﬁl LA

THE  ABSENCE OF SEEDULNES
ARCUND MATURE SEEOL
PRODUCUNG TRIZES 1% A
&GO INWLICATION OF A
HIGH DEER. FORUCATION.
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United States Department of the Interior

N REPLY RE

5-912
BUREAU OF LAND MANAGEMENT 1790.8

COLORAOOQO STATE OFFICE
ROOM 700. COLORADD STATE BANK BUILOING
1600 BROAOWAY
OENVER, COLORAOO 80202

. _ August 24, 1973
"INQUIRIES INTO THE ENVIRONMENT"

LL..9N PLAN: An Environmental Study of an Aspen Niche
"In the Niche of Time"

I. Objectives: - j

A. To create an awareness in students of the complexities found
in a "mini" environment.

B. To create in students an understanding and appreciation of
the interdependence and relationship between the different
types of life and physical phenomena necessary to perpetuate
a "mini" environment through investigation by inquiry and
experimentation.

I1. Classroom Materials:

A. Slides of a thriving aspen niche or large picture showing
the same.

B. Close-up slides depicting the different kinds of life found
in an aspen niche. .

C.. A dittoed copy of the followiﬁg inquiry questio::s for each
participant:

1. What do you feél, from the slide or picture, is an
aspen niche?

2. What is the physical setting of this aspen niche as
you view it? 4

3. What evidence is there that life is supported by this
aspen niche?

4. From the evidence given, what kind of life could be
supported in the niche? o

5. What evidence is there that animal life is dependent
upon other animal life within the niche? If so, what
animal life?

6. Is there evidence that the aspen niche benefits the
animal life found there? If so, how?

'ﬁ37 1i5{)




I1I.

7. What type of plants are found in the niche?

8. What role do the plants play in supporting the niche?

D. Divide class into groups of 3 to 5. Each group to answer
inquiry questions. Answer only from information given in
the slides or pictures. Allow from 15 to 20 minutes.

E. Regroup small groups into ore large group and discuss
inquiry questions.

Post Classroom Activities:

A. Field Trip

1. Teacher to choose aspen niche comparable to the one
pictured in the slides used in the classroom.

2. Divide participants into groups - Allow to choose
according to interest - Maximum number in a group 5..
Teacher may have to do some arbitrary choosing.

3. Groups and materials:

a. Bird group

= Materials needed:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

Binoculars

Tape measure

Rand lens

Tape recorder

Notebooks

Bird field guide.

Plastic bags

Each student a set of field inquiry questions,

- Activities:

(1)

(2)

(3)

Identify species of birds - where found, color
markings, types of nests. Take notes on these.

Record calls, if possible, :nd identify species
making the calls.

.Collect nests and scat-carry in bags for further

study.

151

/30



(4) Make drawings of nests not collectable (height,
size or size of hole, direction it faces,
materials in the nest, etc.).

(5) Field notes on eating and other habits.

(6) Group to answer inquiry questions on the aspea
niche. .

b, Small anim= - -  .mms, snails, insects, etc.)
- Materials ne:

(1) Field notebooks L

(2) Each student a set of field inquiry questionms
(3) Micro-bio guns

(4) Hand Lens

(5) Net with handle

(6) Garden trowel

(7) Plastic bags

(8) Animal field guide

- Activities:
(1) Take sample profiles of soil in the niche to
determine kind of insects, larvae and eggs

found in the soil.

(2) Collect sample of flying and crawling insects.
Put in plastic bags.

(3) Take notes on all observed activities of animals
and number. '

(4) Identify by species - make list.
(5) Study bark of trees for insects - mites,

(6) Make drawings of different kind of homes of
small animals.

(7) Group to answer inquiry questions on the aspen
niche.

c. Tree St:idy group - overstory - Materials needed:

(1) Increment bore

(2) Tape measure

(3) Clear soda straw

(4) Set of field inquiry questions-on the aspen niche
(5) Tree field guide
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- Activities:

(1) Population study of trees in the niche - number
and species,

(2) Age of trees - determine with increment bore
(take a sampling of each species and a sampling
of different size aspen.).

(3) Put bore of tree in soda straw to preserve.

(4) Do an analysis of signature patterns on rings
of *he bore (no. of wet years vs. dry years).

(5) Determine board foot of Aspen niche - do wide
sampling >f trees (Formula in forest guide).

(6) Field notes on kind of homes provided by the
trees.

(7) G oup to answer field inquiry questions on
aspen niche.

d. Plant Study group - understory - Materials needed:

(1) Field notebook

(2) Plant field guide

(3) Flower disecting kit

(4) Hand lens

(5) Garden trowel

(6) Plastic bags

(7) 6-inch ruler :
(8) Set of ‘field inguiry questions

- Activities:

(1) Do random plot strdies of aspen niche - plots
6 feet by 6 feet (:t least 6). Identify each
plant and amount of shade it occupies within
the plot (percentage). Esticaie amount of area
in plot covered by litter (twigs, rocks and
leaves).

(2) Collect leaves - describe characteristics -
veins, flower parts (use hand lens). Findings
to be put in notebook.

(3) Separate flowering plants in two groups - dicots =
monocots. Note the differences and number of

each. (Veins - no. of flowering parts, type of
root systems). ' .
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(4) Collect samples of lichens, mosses - fungi,
ferns - liverworts - classify each in notebook.
Group each according to characteristics.

(5) Group to answer field inquiry questions.

e. Large Animal group

- Materials needed:

(1) Mammal field gvide

(2) Animal tracks field guide
(3) Hand lens

(4) Binoculars

(5) Patch plaster

(6) Plastic bags

(7) Burlap bags

(8) Field traps if permissable
(9) Inquiry questions

- Activities:

(1) Collect scat for study - take samples for
microscopic study - determine what the animals
eat - take notes.

(2) Take casts of animal tracks - identify - take
notes.

(3) Take field notes on animals that are in the
aspen niche. Use binoculars (what they are
doing, special markings like protective
coloration, etc.).

(4) Take notes on other evidences of animals not
collectable and not seen - tooth marks on aspen,
claw marks, dirt mounds, homes, etc.).

(5) Collect frogs - snakes - salamanders, etc., for
identification.

(6) Optional - only do if permission granted - trap
small animals over area to determine population -
period of seven days.

(7) Group to answer study questions.

f. Soil - water - air group

- Materials needed:
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(1) Garden trowel

(2) Hand lens

(3) Hach kit

(4) La Motte soils analysis kit

(5) Johnny Horizon Environmental test kit

(6) Weather instruments - barometer = hygrometer -
wind vane - thermometer

(7) Plastic bags

(8) Set of field inquiry questions

= Activities:

(1) Make micro-monolith profiles of the soil
(horizons of the soil) - cross section of litter -
duff - humus - top soil - subsoil. Take notes
on the life in the soil.

(2) Use La Motte kit to test soil in sampling of
areas in the niche for lime content.

(3f Take the temperature of the soil, and air and
water if there is any in the area. Record data.

(4) Collect data on humidity, éauge speed and direction
of wind.

(5) 1If water is present, use Hach kit to determine
Ph. factor. Dissolved oxygen parts per million,
etc. (Do several samples).

(6) Group to answer field inquiry questions.

IV. Field Inquiry Questions:.

1.

2.

3.

What is an aspen niche?
What is the physical setting of this aspen niche?

What kind of life is supported by the niche and what are the
evidences?

What elements are needed to maintain the niche?
What animal life is found in the niche?

What animal life is dependent upon other animal life within
the niche and what are the evidences?

Does the animal life benefit the niche? How?

How does the aspen niche benefit the animal life found there?
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9.
10.
11.
12.

What are the characteristics of the soil in the niche?
What role do the plants play in supporting the niche?
Is the life of the niche terminal?

what conditions were present to create the niche?

V. Classroom follow-up:

8.

Display findings in the field and through lab work. .
"Clean-up" notes for future reference.
Make wall murals showing the interdependence of life in the

niche - from the simple to the complex.
Make oral presentations of findings on further study.
Individual project work - choice =

a. Research/report.
b. Visual presentations.
c¢. Creative writing.
d. Student choices.

High school panel discussion presentation for the whole
student body followed by questions and answers. (Preservation

and care of niche; man's role; discuss pluses and minuses of
niche).

Discuss comparison from observed answers of slide pictures
to those found in ‘the field and in-depth study.

Do a comparative energy study'of two aspen niches. (Bonus)

VI. Alternate Methods of Teaching .

1.
2.

3.

. 4.

Total class do each group activity. Length depends on interest.

Minimize activity according to teacher's discretion and students'
sophistication, ‘

Each group activity can be taught as a separate entity.

Lesson can be done without inquiry questionms.

This lesson plan was prepared by Jack Pyle for the Bureau of Land Managemen
Any suggestions for alteration of plan would be appreciated.
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1I.

PHYSICAL HISTORY STUDY AREA

DESCRIPTION:

(Sedimentary means any rock formed of loose sediment such as
sand, mud, or gravel deposited on the earth's surface,) The
Physical History Study Area is located atop a sedimentary
rimrock formation, surrounded by deep cuts and drainages,
gradually tapering into gently rolling hills and knolls.

While standing on the eastern end of the rim, one can view the
Beartooth Mountains, the Crazies, the Snowy Mountains, and the
Pryors, This offers an excellent opportunity for discussions
on different types of mountain formations, as well as a study
area for local sedimentary processes,

Outcroppings of a sedimentary formation are found in this area,

Known as the Hell Creek formation, it consists of alternating beds
of yellowish grey sandstone, drab colored clays and grayish sandy
shale., It was formed during the Cretaceous age, when dinosaurs
became extinct and early mammals and flowering plants developed.

Sandstone is a rock consisting of sand grains held together by
cement. Quartz is the most common sand. Because all sandstones
are porous, they hold ground water. (Crains forming sandstone
vary in size,

Shale is made of clay, silt, mud or a mixture of these subs‘ 1ces,
Shales have not been changed much sirce they were deposited o
they preserve many of their original characters and markings

as well as great numbers of fossils. Ripple marks from ancient
s¢as, mud cracks, rain prints, and tracks made by animals

venging from worms to dinosaurs are preserved in shales.

DESIRED STUDENT OQUTCOMES:

1. To make students aware of the geologic processes occurring
and affecting our local physical geography.,

2. To develop in students an appreciation of a rimrock envi-
ronment so that as future adult citizens they may be involved

in sensible but feeling land-use and resource decisions,

3. To promote an understanding of early man's intimate rela-
tionship with his environment, ,
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111, EXTENDING THE "AH-NEI'" EXPERIENCE:

Teachers are encouraged to prepare their students for the
"Ah-Nei'" visit, The following activities are suggestions
for preparation and follow-up activities for the Physical
History Study Area.

-- Vocabulary study of key lesson-plan words.

-~ Dinosaur study.

-- Introduction to rocks characteristics.

-~ What is a Dichotomous Key?

-- History of man at "Ah-Nei."

-- Indian culture in the area.

-- Fossil study.

-- Use natural clay for modeling.
-- Do sandstone carvings.

-- Measure and compare size, shapes and weights of various
rocks.

-- Rock collecting and classifying with all types of rocks.

-- Make a model of the area during the Cretaceous period,
including dinosaurs, etc,

-- Dramatize early man at "Ah-Nei."

-= Learn about and act out a Crow Indian ceremonial that
might have taken place at "Ah-Nei,"

-- Compose a myth or legend about "Ah-Nei."
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PHYSICAL HISTORY STUDY AREA - Grades: K-1

ROCKS AND SOIL - 2 Hours 15 Minutes

OBJECTIVE:

1. To make students know the different kinds of rocks and soils
available at Ah-Nei,

MATERIALS NEEDED:

a whistle glue
collecting bags for each student paper
I, THE SENSITIVE STONE: (30 minutes)

This is an awareness activity designed to show students how
to use their senses with the soil and rocks.

A. Have students spread out in large area within hearing
distance, ‘

B. Ask cach student to pick up a rock or stone.

1. Examine the stone closely with eyes., (Note the
characteristics verbally.

2. Close your eyes. Using only sense of touch, feel
the stone with your hands, cheeks, etc,

3. Now use sense of taste. Touch your tongue to the
stone and verbalize your taste to the other students.

4, Using only your nose, sniff the stone. Does it have
an odor?

- 5. Roll the stone between your hands and only listen to
the sound it makes. Pick up a leaf or a blade of
grass and roll them together for sound. Pick up
another stone and roll them together - Listen!

So far you have helped your students:

-~ use all their senses independently to examine and become
familiar with a stone,

1I. "WHAT KIND OF ROCK AM I?" (45 minutes)

Activity designed to inventory and investigate the rocks in
the area.
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A, Tell students the next half hour they will spend huntiug
for rocks. They are to find as many different kinds of
vocks as possible,

B, +{a.s out bags to each student,

o

Low whistle once and tell them next time they hear
whistle to return to this spot., Be sure they don't
waader too far out of sight.

-
t

D, Wwhea students return, sit in a big circle,

E, ‘'lave each student empty his bag on the ground and compare
stones,

£, Llet students select their own methods of sorting. {shape,
color, size, kind, etc.)

G, C.mpare methods and ideas and sort your own with the
class - encouraging help from them, Students are keying
their own stones.

H, 1Is it possible to return your stones to their original
spot? Whose home might you have disturbed?

So far you have helped your students:

~- discover for themselves the visual differences in rocks.
-- group their stones according to the physical aspects,

I11."LAYER THE So1L" (30 minutes)

(Patterns) This is an activity designed to show students how the soils
and rocks are put together,

A, Lead students to a cut in the soil. (A cliff where layers
of soil are visible will work.)

B. Have students reach up and feel the different layers. Do
they all feel the same or different?

C. Have studcats smell the different layers. Does each layer
have z different odor?

D. What is the reason for the differences and similarities?

So far you have helped your students:

~-notice visua:’'y the differences in soil layers.
--contemplate the reason for variations,
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WRAP-UP s
SOLO SEARCH (30 minutes)

This is a final activity designed to have students investigate
the surroundings for particular components of the environment.

A. Instruct students to go alone or in pairs and bring bac’
the following things:

. Evidence of man

Evidence of an animal
Something you think is good
. Something you think is bad
. Evidence of growth

VP wwN =
L ]

B. When students return with specimens, encourage discussion
of each item and what it means to the environment.

C. Use the items for natural art pictures (glue them on paper).

Display the pictures in the classroom as a part of am
environment interest center,

So far you have helped your students:

-~ explore the area for specific evidence of influences
-=- use the evidence to create art
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PHYSTICAL HISTORY STUDY AREA - Grades: 2-3

INVESTIGATING LOCAL GEOLOGY - 2% Hours

OBJECTIVE:

1. To investigate the origin of local land forms and their
contribution to thc¢ total environment,

2. 1o explore a well-defined sandstone micro-ecosystem.

MATERIALS NEEDED:

wet handiwipe i. . plastic bag rulers

baggies for rock collecting survey sheets
magnets hand lenses

tub ol vinegar paper

flip chart pencils

magic markers 5 gallons of water
balls of string plastic cups

I. GETTING TO KNOW THE AREA:

An awareness activity to stimulate interest in the rock and
soil components in the area.

A, WASH YOUR HANDS WITH NATURE: (10 minutes)

1. As you are walking in the area, stop at various places
and wash your hands with:

-~ the soil

-- with a crumbly rock
-~ in the mud

-~ with a hard rock

2. Wash fronts, backs, sides, palms, fingers and wrists.
Feel with the entire hand. This is a good way to compare
different kinds of earth materials. (Use a wet handiwipe
+0 clean hands after the activity.)

B. LIVING AT "AH-NEI': (20 minutes)

1. 1Iriividually, students are given 10 minutes to explore
n find one object that would Lzdp them live or survive
as early man at "Ah-Nei.," :

2. As a group, discuss findings of the students,

" 3. Discuss the evidence of early man at this site. Prepare
students to watch for evidence all day.

163

J 49




So far you have helped your students:
-- Become aware of materials on the earth's crust.

-- Focus on the interrelationship of early man and his
physical environment,

II. INVESTIGATING A SANDSTONE MICRO-ECOSYSTEM:

Activities to help students explore the physical propertics of
land formations and their interrelatiorships as an ecosystem,

A, APPRECIATING ROCKS IN OUR ECOSYSTEM: (15 minutes)

1. 1Individuals select 5 rocks for studying as a group.
Have them observe their own rocks':

-- shape

-- color

-=- size

-~ weight (use an equal arm balance for comparison

purposes)
-- Is it attracted to a magnet?
-- Will it dissolve in water?
-- What happens when you put it in vinegar?
-- Does it scratch easily?
-- Will it break into pieces if you drop it from
shoulder height?

2, What are some important things we could say about the
rocks in this area. Discuss. (List on your flip chart
and arrive at the word "sandstone,")

So far you have helped jyour students:
-- Examine rockxs for specific characteristics,

-=- Focus on the most common type of rock in this area,

B. HOW BIG ¥S AN ECOSYSTEM?: (15 minutes)

1. Divide the class in groups of 3 or 4. Each team may

select their own sandstone outcropping for examining
a rock ecosystem,
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2. Around - Do a perimeter measur.. Using string and 1'
rulers, measure around the rock ecosystem. (Leave
this string.)

Across - Stretch a string.

High - Use students as yardsticks.

So far you have helped your students:
-- Conceptualize "boundaries."

-- Improve their measuring skills,

C. COMMUNITY SURVEY - TRANSECT: (30 minutes)

l. 1In the same teams, throw a weighted string over the top
of your outcropping, so it goes to the ground on the
other side. Attach the string at the top and bottom.

2. Teams sample the life every foot and record data on
the chart,.

3. Before beginning, discuss what might be found in the
rock community. (grass, soil, ''lichen," shrubs, trees,
bare rock, and animal evidence)

Animal
Sample Grass Soil Evidence Lichen Shrub Tree Rock

No. 1

No. 2 v e

No. 3

No. 4

No. 5

‘ No. 6

TOTALS

4. Use a flip chart. Each team reports and data is compiled
on a master chart,

Looking at all that is there, crcate a drawing with
students to show the sandstone micro-ecosystem,
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D. THE STAKE OUT: (30 minutes)

l. While measuring your sandstone micro-ecosystem, you have
established a perimeter, Within that perimeter, your
team will look for the following:

-- a living thing ~- a home

-- a non~living thing -- food

-- colorful things -~ water.

~-- moving things -- smooth things
-~ crawly things -~ rough things

2. Discuss the interrelationships of all those things
listed. Let your students nretend to be one of the
"things," and tell what "things" in the list they are
important to, what is important to them, etc.

3. Sum up Community or Ecosystem discussion.

So far you have helped yorr students:
-- Focus on the elements found in an ecosystem.

-- Conceptualize "community'" in the environment.

I11, THE CLAY PIT: (30 minutes)

A concluding activity to sum up investigation of the Physical
History Study Area.

l. Have students distinguish between clay and sandstone, Discuss.
(Mudstones are mainly clays which have hardened into rock.
Clays are fine-grained. Clays that form in lakes may show
dark and light alternating layers called varves, each pair of
layers representing a year's deposit. Unconsolidated clays
are of tremendous value for ceramic and other uses, Clays
are a mixture of silica, alumina, and water. Clay particles
are small -- less than 0.0001 inch. They stick together
but are slippery when moist. They can form from weathered
shales which came mainly from clay minerals originally.)

2. Collect samples of clay., Examine it. Discuss present
uses of clay. (bricks, tile, porcelain, and art)

3. Clay was used by primitive men to make pottery not long
after they first began to use stoncs as tools and weapons,

166

ly R




4. Locate a clay pit. (Climb down the rim a bit.)

5. "Pretending we are 'early man,' living in this area,
how would we use the clay?"

6. Usiag water, allow students to manipilate clay az Indians
would. Object, should be taken back to school for painting
and possibly baking.

7. Discuss your "early man" objects,

So £

ar you have helped your students:

-~ Develop an appreciation for early man's relationship with
his environment,

~- Discover commercial uses for earth materials.

~- Use creative ecxpression in the out-of-door environment,
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PHYSICAL HISTORY STUDY AREA - Grades: &4-5

INVESTIGATING LOCAL GEOLOGY - 2% Hours

OBJECTIVE :

To investigate the origin of local land formations and how they
contribute to the total environment.

MATERIALS NEEDED:

50'.guide rope plastic buckets or dishpans
several 15' lengths of string large coffee cans

rulers crayons

pencils 5 gallons of watef

paper plastic baggies

I. GETTING TO KNOW NEW PLACES:

Preliminary awareness and interpretation to help students begin
to focus on a particular part of the geology of this area,
During this activity, the group is centered around a rock
outcropping.

A, SENSING ROCKS: (15 minutes)

1. String a guide rope around a rock outcropping, With
eyes closed, walk students in a line along the rope,
Stop at selected places to emphasize sensing the system,
Ask students to smell, listen, touch and taste the rock.
Have students share impressions of each sense,

B, STRING-THING THE ROCK: (30 minutes)

1. Pairs of students receive 15 feet of string. Each
team finds a place on the rock to run their string-
line, Every 5 feet, the team must a“tach the string
to something they think ia interesting,

2, Encourage students to think their strings in, out,
+ up, down, under, over, around, beside, crooked, straight,
curved, etc, ..
3. Acting as guldes, each pair takes the large group on a
"tour" of its stringline, describing special things
found on the outcropping,

T

So far you have helped your students:

== Locate and {czus on the components of a rock outcropping.

-= Use all their senses in exploring their environment.
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I1. WHAT IS A ROCK?:

Investigations designed to help students understand some basic

geologic concepts, particularly thosc¢ related to local envi-
ronment,

A, SHORT DISCUSSION OF THE AREA: (15 minutes)

1, Geologically, the history of the earth is divided
into time periods, Much of what we can ‘see in this
area was formed during the Cretaceous period, which
ended approximately 60 million years ago., The Creta-
ceous period was part of the Mesozoic era. This area
was probably shallowly flooded for the last time during
this period. Dinosaurs roamed but were dying out,
Early mammals and flowering plants were developing.

2. The types of rocks found here are called sedimentary.
In this area, they are mainly sandstones and shales,
with possibly some limestone.

3. Sedimentary rocks are generally formed three different
ways :

a. From the breakdown of older rocks, generally
transported before it is deposited, This movement
cften gives round grains., Debris is eventually
laid down in horizontal layers,

(1) "Can you give me an example?" (sandstonec)

(2) "How would this breakdown occur?'" (weathering,
erosion)
b. From chemical precipitates, (Interlocking crystals

precipitated from solutions,)
(1) "Can anyonc give an example of a ryck formed
this way? The word crystal might give you a

hint." (limestone)

c., Formed from organic debvi:, (From remains of oncc-
llving organisms, )

4, '"What other ways might rocks be formed?"
(fire -~ heat - volcanic action - igneous rork)

(changes in sedimentary or 1lgneous rock occurring from
heat, pressure, chemical action, ctc,, - metamorphic rock)
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B, COLLECTING ROCKS: (30 minutes)

1, By yourself, find six seemingly different rocas for
studying, Observe shape, color, size, +and weight,
Use an equal arm balance for comparison purposes,
What does it taste like? Does it scratch easily?
Will it break into pieces if you drop it from shoulder
height? Return to the large group.

QUEST1ONS AND DISCUSSION:

1. What did you find? Differences?

C. OBSERVING AND CLASSIFYING ROCKS:

A'~'¥:~J,,\
1, Now, select one interesting rock from your collection.
Discard the rest. Examine your own rock for 1-2
minutes and look for its observable characteristics,

2. Now each person share what they observed about the rock
characteristics of their sample with other members of
the group.

3. Put all of the rock specimens into 2 piles based on the

major likenesses and/or differences of their character-
istics,

4, Write down your reasons,

5. Ask the group to tell the reasons used, as you list
on the board,

6. Your next task is to construct a dichotomous key.
What does dichotomous mean?

7. Construct a dichotomous key using your own criteria
for putting the samples into 2 piles. Divide each pile
into 2 more piles of samples based on the major like-
nesses and differences of their characteristics,

Continue dividing piles until you only have one specimen
left,

ROCK SAMPLE

1

1
| [ | -
S L

8. Using the words in the key that describe the final
sample, write a description of it in gentence forn,

1f7<)“
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QUESTIONS AND DISCUSSION:

1. Have the group read its description.

2. Do you know more about the specimens now than when we
started? We haven't done identification yet., Initially
then perhaps names are not important until we are
stimulated enough to find out the name. Now we are
curious about all the specimen's characteristics. We
also know some things about the principal kind of rock
in this area.

3, We have used the classifying process in order to learn
more about rocks. Could it be used for other things?

4, Discuss the value of classifying things in the environment.
5. Apply this to the classroom.
6. 1f we were exploring a variety of rocks, what would be

some keys to sorting and recognizing their types?
(size, shape, pattern, texture, color)

So far you have helped your students:

-- Discover the types of rocks in the area and their differences
from each other,

-- Focus on the most common type of rock in this area.

e rard

D, MINI-MOUNTAINS: (30 minutes)

1. '"what elsc can we learn from rocks? The carth is made
of many kinds of rocks., We could imagine that a rock
is a 'mini-mountain'."

2, 1In pairs, find a large rock (that can be carried and
will fit in a dishpan)., Bring it back to the group.
Fill one dishpan of water from the 5-gallon bottle
and place the rock in the other one,

3. Put your rock into the dishpan, Place a ruler in the
pan -ero end down, and stand it up against tl.. rock.
(Or - person might hold it so it remains straight.)

4. Add watcr toe the pan, until the water level reaches the
or =-3ncl mark o1 the iler, When the water stops moving,
use a crayon to mark . sat'r level all around the rock,

5. Cavrcfntly ald more woier until t. level reaches the
2-inch mark. Rervcat, ete , until rock is covered wvith
water,
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QUESTIONS AND DISCUSSION:

l. What might the lines on our rock tell us? (The lines
on the rock resemble lines on a contour map.) What do
they tell you?

2. What do yow notice about the distance between each lir. '
The distance on the ruler between each line is called
the contour interval., What does that mean?

3. Do you see different layers in your rock? How do th: v .
. differ? What might have happened to cause them?

4.. Which parts of the rock, if any, formed islands?
5. Where did valleys occus?

6. Which part or side orf the rock had the gentlest <l-pe"
The steepest slope? Whv?

7. What relationship can you find between the steepness of
the slope and the distance between clie contour lin..::

8. How would all of this apply to comparing it to a large
mountain or the geni-al geography of the land?

- - - -

So far you have helped you:r studenus:

-- Undcrstand that a variety of factors affect formar =%
on the ecarth.

-- Identify relationships be¢tuer: these factors and the earth,

-~ Conceptualize ''contour,"

b i

ITI, MY LIFE AS A "RIMROCK": (30 minutes)

A concluding activity to stimulate stude-ts' thinking about the
physical histery of this :rea and its imporctance,

l, Students are divided iato three groups., @ ach grou has
10 m.nutes to write a story about "™y life as a 'Rimrock'.,"

2, Each group selects a person to share their story with the
large group.
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RESOURCES AND COMMUNITY -~ Grades: K-1

"THE FOREST COMMUNITY" - 2 Hours

OBJECTIVES:

Students identify components of a forest and "build" their own
forest.

Be aware damage man causes by simply being in the forest,
Focus on a single tree as a resource and become familiar with it.

MATERTALS NEEDED:

Spoons Charcoal or crayons
Paper Hand lenses
Jugs or jars Increment bore

I. "LET'S MAKE A FOREST": (45 minutes)

This activity is designed to have students focus on the
components of a forest.

1. Have students in small groups of 4 or 5.

. , 2. Discuss what is found in a forest. This should include:

» >

Soils Fox
Grasses Coyote
Shrubs Porcupine
Wild flowers Birds, etc.
Trees Pond
Animals % 7 Stream

Hills and valleys

3. The children will use the material found on the ground and
construct their own little forest. Use already broken
twigs for trees, dead leaves and needles for shrubs, cones
or other dead stuff for flowers. Look for unusual rock
shapes to represent animals and use the spoons and jars of
water to construct a pond and stream.

4., Imagine a boy and girl coming to your own forest for a
picnic. What would change in your forest when people
come? What things are destroyed? Emphasize care taken
not to destroy the forest when we are working here at
Ah--Nei.
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So far you have helped your students:
-~ Identify the components of a forest.

-- Use their creativity to build a forest from natural
material found on the forest floor.

-- Be aware of changes that take place with presence of
man.

"WHAT'S A TREE?": (30 minutes)

An activity designed to have students investigate the tree
as a part of the community.

DISCUSSION:

Ask your students to stand back from a tree and, by looking
at it, tell everything they see:

Bark on trunk Cones, etc.
Needles Any homes for animals?
Branches

ACTIVITY: <

Break your group up into smaller groups, pass out hand lenses
to each and ask them to:

1. Hug the tree, be friendly, feel how big it is around,
feel the rough bark, feel the needles, first on a
branch then singlely, in your hand.

hr
-

X #’N'2. Smell the tree, put your nose in 4 crack of the bark -
and sniff. Smell the needles and branches. What
does 1t smell like?

3. Taste the tree - open your mouth on the bark and
taste it ~ chew a few needles. Would you use them
for cooking if you were an Indian long ago?

4. Stand very quietly either hugging the tree or leaning
against it. Make no noise yourself but listen to the

trea. Does it whisper or sing or is it loudly
thundering?
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5. Ask the students if there is anything else tney
would like to know about the tree.

1) How old is it?

2) Why is it here?
The teacher, using the increment bore, should
bore the tree, explaining the long pencil -
like piece of wood will tell them how old the
tree is. Show them the dark lines and let
the students count them using a hand lense
if necessary.

3) Why are some rings farther apart than others?

4) Can you tell anything about the weather by the
rings?

Explain the climate for that year determines
how much the tree will grow.

5) What else happens to a tree that might possibly
influence its growth?

- Fire

- Damage by animals such as porcupine chewing
the bark, deer rubbing its antlers on the
tree may break a branch.

- Damage by man.

Place the boring back in the tree. Eventually
it will grow back into the tree.

So far you have helped your students:

== Become familiar with a single tree by using all
your senses.

-- Use inquiry and investigation to know more about a
tree.

"COLOR THF. BARK'": (20 minutes)

This final activity al® . . the student to take a part of the
trece back to the class ruc. without damaging the tree
physically.
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1. Pass out paper and charcoal or crayons. Demonstrate
how to place the paper on the bark and rub the
chazcoal over it, bringing out the texture. If
crayons are used, take off the paper and use the
sides for rubbing. '

2. Take tlLe rubbings back to the classroom and
decorate the bulletin board with a tree with actual
bark texture.

So far you have helped your students:

-- Use their creativity to reproduce nature's original
art.

-~ Take from the tree without damage to it.
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RESOURCES AND COMMUNITIES - Grades: 2-3

THE COMMUNITY AS A WHOLE - 2% Hours

An investigation of physical communities in the area and a
correlation to man.

OBJECTIVES:

1. To investigate the components of a biot:c community and their
relaticnships. .

2. To examine trees, as an example of natural resources in the
area and some relationships to man.

MATERIALS NEEDED:

blindfolds hand lens thumb tacks
paper 11" x 11" cardboard sheects soda straws
charcoal 12" strings measuring tapes
flip char pebbles or pennies flipchart graph
magic markers masking tape

I. GETTING TO KNOW A TREE (30 minutes)

Introductory awareness in the forest community.
(Discuss being silent in order to hear directions)
1. Put on blindfolds to heighten other scnses.

2. After a short spin (just like in pin-the-tail-on-the-
donkey) to erase the sense uf direction, guide each
participant to a tree. Any tice.

3. Ask him to explore it.--Hug it. Rub his cheek against
it. -- Listen to it--try to hear the life inside it,
the sap running, the life breathing within, --Explore its
"skin" with tongue, fingers, nose, his own skin.--Check
out its base--where it grows. Is anything living on it?

4. After each gets to know his tree, lecad them away again.
Then, take the blindfolds off, return tc the general
area, and let each student try to find "his" tree. They
probably will. Some make a beelina for it right away,
some scratch their heads and run a gamut of tests--size,
shape, texture, moss on the trunk--but they always end
by pattiug the trunk and affirming: "THIS IS MINE'"

5. Using paper and charcoal, draw a portrait of your tree.
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So far you have helped your students:

~-- become more familiar with the resource they wil} be
investigating ’
-=- use creative expression in the out-of-door enviromment

II.

CANVASSING THE COMMUNITY

Investigating activities to inventory and examine communities
and resources in the area.

A. STUMP THE STUDENTS - (60 minutes)

t. Succession from dead tree stage to where the log
becomes part of the forest floor takes seweral
years. What benefit ié the rotting stump or log
in the interim?

2. Discuss Successinn,

3. Dead tree stages. How many might there be? (List on
the flip chart.)

How long woul. eacnh stage take? Why do new stages
occur?

(Flip Chart)

Stage I - Standing dead tree.
Stage IT - Newly fallen tree.
Stage III- Log rotting inside.
Stage IV - Completely rotten log.

4. Divide class in 4 groups. wuach group is assigned a
stage and finds a tree in this condition to examine.
Directions as follows: (Each group should have a
teacher)

Stage I: Standing dead trece. Any bark on the tree?
Is vark easily removed? TIs wocd hard and dry? Any
invertebrates in bark or wood? Any wood borers?
Record. Any fungi? Any moss or lichen? 1Is this a
community? Why?

Stage I': Newly fallen tree. Any bark? Is wood firm,
soft, wet, or dry? Any invertebrates? Any borers?.
Record. Any fungi? Any moss or lichen? 1Is this a
community? Why?

Stage TII: Log rotting inside, but hard on outside.
Life off outer shell and examine contents. Break
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small part of shell and note all inve -cebr.ces.,

Rake through punky part - look for inve~tabrates

and vertebrates (lizards, snakes, salamanders).

Any fungi? Any moss, fungi, lichen? 1Is this a
community? Why?

Stage Iv: Conmpletely rotten log. Rake through
rotten log, noting all species and quantities,

Is wood more moist or less so than a previous stage?
Any fungi, moss or lichen? Is this a community?
Why?

From the data your group collected, answer the
fellowing ques:zions:

What is the present environment cof your particular
L tromment
dead tree as you view it?

Does the tree, itself, do anything for the environment?

What evidence is there that this tree supports life?
If any, list.

How will this life that is suppo-ted by the tree
affect the tree?

Is animal life dependent on the tree? If yes, what
kiad, how and why?

[s plant life dependent on the tree? If yes, what
kind, how and why? .

Is soil dependcnt ¢on the tree? TIf yes, how and why?

Is this tree an indicator of a life cvrle? Illustrate,
if it is, with a diagram.

tlow could man best utilize this tree for his needs?

What are the pluses and minuses four this tree to
remain or not remain in the enviromment?

Can you determine the age of che stump by using an
increment bore?

Prepare a group report for the large group.

Hear group reports. Discuss.
g
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8. Compdre bark of dead tree with that of a live tree:
color, texture, life.

9. Compare life of dead trece with that of live tree:
food, shelter, kind of homes and species (plant and
animal). Use hand-lens.

10. In which stage were the most kinds of animals found?
In which stage were the most animals of all species
found? What is the most striking physical difference
between the first and last stage? Any kind of life
found in all four stages?

So far you have helped your students:

-- identify the stages of decay in trees

-- become aware of the varied quality of 1life involved in
the décomposition process.

-- conceptualize "community."

B. STRANGERS IN THE FOREST (30 minutes)

1. Build a hyvpsometer,

Soda straw (tape_to the top)

Attach a 12" —»®

string with a o

thumb tack ! '
( { ‘ cardboard 11" x 11"

Weight the string ‘
with a penny or {
rceck & masking tape

\t Mark bottom edge

2. Measure height of trees iu the forest.

--Each student selects a tree to measure.
--Measure the d’rtance from where you are standing
to the base of the tree by pacing off feet.

Record. (Teacher may demonstrate)
--Look through the straw on your hypsometer to the

top of the tree. Record the number your weighted
string lands on.
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--Have the teacher help you multiply your
distance figure by the weighted string number.
--Divide by 10.
--Add your height,
--You have the approximate height of the tree,
--Record your findings on the flip chart graph,
--Measure around the tree - chest high. List down
left-hand side of chart.
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Questions and Discussion:

1. Is your tree old, young?

2. Do you think trees grow the same as people?

3. Do trees grow around at the same rate as they grow up?
Discuss the chart data. (Are all 15' trees the same
distance around?)

4. What things do thesc trees need to live and grow?

5. Does man need the sane things?

6. What happens if neither has enough of these things?
(Boy in a crowded city; tree in a crowded forest.)

So far you have helped your students:

improve their measuring skills,

-- understand the use of graphs for data.

-~ focus on biological needs of living elements in a
community.
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II11. CINQUAIN - JAPANESE POETRY (30 minutes)

1. By yourself, i.nd a favorite trece.

2. Sit under it. Ask it questions:
Listen, touch, smell. taste, loox.

3. Write the following:

--Name your tree

--Write 2 color words about it.
--Write 3 action words about it.
--Why do you like this tree?

-=Sum up your feelings in one word.

4. Return to the large group. Share your poems with tlie
group.

So far you have helped your students:

-- experience the physical enviroument by themselves
-- bring about personal feelings about an element in the
environment
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RESOURCES AND COMMUNITIES - Grades:

4-5

MAN AND HiS ENVIRONMENT - 2% Hours

OBJECTIVE:

1. To investigate an area in order to understand how man's activicies
enhances and degenerates biotic communities.

MATERIALS NEEDED:

magic markers

flip chart

tray of cards for surprise topics
paper

sifters
trowels
increment bore
soda straws

pencils stakes

baggies flagging
sketching paper jelly cups
sketching charcoal soil testing kit
colored chalk thermometers
animal field guides wind vaane

small animal field guides magnets

vegetation field guides

I. MAN CUTTING IN ON THE ENVIRONMENT

A. SURPRISE TOPICS

(30 minutes)

1. The participants sit in a circle. A tray of cards,
lying face-down, is passed among the participants,

E

2. Each person takes a card but may not look at the
writing on it. The cards have words or short phrases
-on them such as "a cup of rain", "cattails", "de=d

twig,"

3. As the facilitator randomly ~:'.5 on a person, he
must turn over his card and *:ik spontancousiy about
his topic's relationship to the envirorrent. Continue
until all the participants ni.e nad their turn.

So far you have helped your students:

-- be stimulated into thinking about elements in t':ie enviromment.

II. INQUIRIES INTO TH.! ENVIRONMENT

Investigations to explore biotic communities and man's impact:
on them.
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A. OBSERVING THE A A (o minutes)

1. Look aro:*J the area by yourself.
-- What examples of impact do you see in this area?
(Road cuts,off-~the-road use, fire-wood cutting,

etc. - man.)

(Mounds, browsing, porcupine dumage, etc -
animals)

2. Record your findings.
3. Return to the group.

Questions and Discussion:

1. What evidence is there that use of tne land has
undergone change?

2. What evidence is there that this area benefits
several kinds of 1life?

3. What signs of interdependence are evident of animal
to plant and animal to animal?

L, What physical properties are pertinent to life found
in the area?

5. What erosion forces arc evident in the area?

6. How is the plant and animal 1ife in the area beneficial
to man?

7. 1Is man getting the most use out of the ar:a?

8. What are alternative uses of the area?

-

So far you have helped your students:

-- understand that impact occurs from all living things in
the enviromment, including man.
-- discover present uses of the area.

B, INVESTIGATING THE COMMUNITY: (30 minutes)

1. Divide the class in 4 groups. Each group will examine
a specific component of the community,

2. The following field studies are completed in a site
previously chosen by the teacher.
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3. Ficeid Studies for groups: (Each group should have
teacaer help if possible)

Group I
Anima' Life (visible group - birds - rabbits, etc.)

(a) Take notes on lind - homes - types of food,
color markings.

(b, Collect scat for further study.

(¢) Pecord types of nests if possible - bird, mice,
etc.

(d) Malie sketching of area depicting the interrela-
tionships of the environment.

(e) Take notes on habits - feeding, tracks to stream
for d.inking, etc.

(f) Identify sj.cies, if possible, use field guides.

Group II

Small Animal (worms, snails, insects, etc.)

(a) "ake sample profiles of soil in the area to
: . . -,
determine kind of insects, larvae and eggs “e
round in the soil,

(b) Collect samples of flying and crawling insects
and other small animals - Collect from soil -

plants, etec.

(c) Identify by species - make a list - use field
guide. Return animals to place where found.

(d) Make drawings where applicable ~ homes - nests,
etc.

Group ITI

Plant Study - Overstory and Understory

(a) Take notes on population of trees - how many and
what kind. List by species if possible, using
guides.

(5) Take notes on age of the trees - determine with

increment bore (take a sampling). Put collection
in soda straws.
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(c) Do an analysis of signaturce patterns on the rings
of tree bore (no. of wet years vs. dry years)

(d) Do random plot s:iudies of area - plots of 6 feet
by 6 feet (2 on each side of stream). TIdentif:
each plant (Field guide) and amount of shade  *
occupies within the plot (percentage). Estimate
amount of area in plot covered by litter (twigs,
rocks and leaves).

(e) Determine predominant plants including trees -
and smaller plants (figure on basis of shade
and population).

(£f) Collect small sampies ot lichens, mosses, fungi.

Group IV

Soil - Water - Air Ficld Activity

(a) Make profiles of the soil's horizons -- cross
section of litter - duff - humus. Take notes
on the life in the soil.

(b) Use soil testing kit to determine Ph. factor.

(c) Collect data on it:mperature and gauge the
direction of wind.

(d) 3tudy rock tformation - determine kinds of
formation - age - life, if ®ny, ctc. test
minerals found with hardness kit (hardness -
magnetism). Take notes.

4. Return to the large group.
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/

Examining the Community (30 minutes)

1

Hear group reprts on their findings. Ask questions of the grooup.

QUESTIONS AND DISCUSSION:

Using resuits and data from the field studies, re-discuss the following;

1

w N

x 3y

develop an awareness of some of natuares phenomena and the role it plays
in unique biotic aeomminities.

understand the impact of man's activities on biotic communities,

conceptualize "multiple use'. !

S

o far you have helped your students:

What evidence is there tnat use of the lard nas undergone change?

What wvidence is there that this ares benefits several kinds of life?
What signs of interdepend2nce are e¢vident of animal to plant and animal
to animal?

Wha: phvsical properties are pertinent to life found in the area?

What erosion forces are evident n the area?

H~s is the plant and animal life in the area beneficial to man?

Is man getting the most use out of the are?

What arealternatives for uses in the area?

On a flip chart with the large 1roup.
Do a list of benefits of the acea,

After each BBnefit, list and discuss cost factors. Foe example, in order
to have hunting here. what impacts or "costs'" are there?

List the effects o man's activity cn the arca® Rate them,

How could all uses of this area remain and still conserve the environment?
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I1I. Depicting our Community (30 wminutes)

A creative activity to sum up feelings about the area we
investigated.

1. In your same groups, make murals on the flip chart paper,

showing the 1nteraction and 1nterdependence of life in
the area and man's impact.

So far you have helped your students:

-- in a graphic form, conceptualize an eco-system.
use creative expression in the out-of-door enviromment.
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'~ IN RLPLY AL?P

United States Department of the [nterior o1z

BUREAU OF LAND MANAGEMENT 1790.8

COLORADO STATE OFFICE
ROOM 700. COLORADO STATE BANK BUILDING
1600 BRO~ WAY .
OLMVER. CIOLORADO 80202

. August 24, 1973

"INQUIRIES INTO THE ENVIRCNMENT"

LESSON ILAN: A Ccmparison of a north facing slope -
with a south facing slepe 6500 ft.
. (Lower Muntarne Zoney

I. Objectives:

A. To develop an understanding of certain basic principles
of ecology. (Life zones - toleration, cormunity, etc.)

B. To involve studenis in interaction of ideas through
discussion and field work.

C. To create an awarcness of changes caused by alierations
in environmental conditicns.

II. Classroom Materials:

A. Slides of a north Jacing slope showing undesstory and
overstory.

B. Slides oI a sonth facing slope show.ng unde:rszosy and
overstory. ‘

C. Discussion Questions:
1. How is vegetation different on these slopes?
2. How is vegetation similar on these slopes?
3. VWhich slope would best support animal 1ife? Why?
4., 1Is there any ev.dence of animal life on these slopes?
5. How does the sun &ffect these slopes?

Do the following (6, 7, 8) by classification

6. What is the predominant tree or trces on each slope?
7. :tat is the predominant shrub or shrubs on each slope?

8. What are the predominant undcrstory plants on each slope?
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9.

10.

What climatic elements affect each slope?

Is there any evidence of disruption by man?

I11. Field Study - Do as a whole group or class

A. Materials =

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12,

Field notepook.

Micro-bio gun for iasect study.

Binoculars - for wildlife study.

Large tape measure for plot studies.

Field guides - Insects - birds - mammals - plants.
Increment bore - dating the tree and signature patterns.
Plastic bags for collecting.

Hand lens for minerals examination.

String and stakes for laying out plots. .. - S
Tools to measure board feet.

Straws for increment bores.

Thermometers to measure temperature.

B. Field Activities -

1.

Make plot studies to differentiate plant and animal life.

a.

One plot 66 ft. by 66 ft. on each slope. Identify
each kind of plant. Identify kinds of animal life
by examining the soil (plots 1 ft. by 1 ft.).
Identify each. Record these in field notebook,

Do an increment bore on life of trees and analyze

age and wet and dry years. Record in field note=-
books. (Store in straws).

Identify rocks (Mctamorphic =« Igneicus or Sandstone).
Study types of homes - holes - nests - trails, etc.
Record materials used, where located, how protected
from weather. '
5 plot studies - 1 meter by 1 meter. Identify plant
life. Also animal life by doing 1 ft. by 1 ft. plots

within the sq. meter. Record findings.

Record temperature and h'midity in several areas on
each slope.

Collect samples of life - scat, nests, etc.
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IV. Post Field Activities:
A. Answer questions presented on slides. A set to each student.

B. Comparison'of answers tojquestions - those before the field
trip and those after the field trip.

C. Make charts on similarities ard differences fourd on a north -
facing and south facing slope. '

A
1. Predominant plants.
2. Predominant animals.

3. Chart life of trees with historical highs in huﬁan life.

D. Draw mural of animal life found on each slope - with key
telling characteristics of each.

E. Draw mural of trces and shrubs fcund on each slope with key
for characteristics.

F. Draw mural of understory plants with key for chéfacteristics.
G. Other unique ideas presented by students.
V. Alternate Methods:
A. Do field activities in small groups.
B. Minimize activity according to teacher's discretion.

C. Do one activity in the field at a time - spread field
activity over several days.

D. More interest activities - soils study, degree of slope,
weather analysis, etc,

E. Apply with each life zone.

NOTE: Depth of study will depend on sophistication and interest
of students or group.

This lesson plan was prepared by Jack Pyle for the Burcau of Land
Management. Any suggestions for alteration of the plan would be
appreciated.
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PESTICIDE PRIMER

PEST(((DE LA CHEMICAL USED To
COANTROL OR  DESTROY LNWANTED
YLANTS o AurvVIALS .

SHORT-LAFE PESTICIDES : THOSE
WHICH BREAK  DOWwN RARIDLY .

EX: MACATHION N DAYS
ME THOXYCHCOR. /A AMON THS

\ o ———
"HARD PESTICIDES : THose wHicd REMAIN
UNCHANGED DR ¢CNG PERIODS OF TIME v
THE ENVIEONMENT ( YEARS FTR DDT )

OTHER EXAMPLES © ALDRIN , DIECORIN,
ENDRIA, CHCORDANE LINDANE  AND
HE PTACHLOR. |

MOVEMENT OF PESTICIDES : WATeR
QWIAND DUST, AND ANIMAL S HAVE MONED HARD
PESTICIDES TO AL TYPES OF ENVIRONMENTS
IN AL PARTS OF THE WORLD TO AREAS WHERS
TUEY HAVE NEVER BREN USED,

EX. ANTARcTIC

SELECTIE PESTICIDES : cHEmIcAacs

THAT AFFECT TARGET SPECIES ONLY.

EX. - LAMPRICIDE -~ KILLS ONCY CAMPREY LARVAL
PYRETHIRUM - kitlS INSECTS BUT NOT BiRDS

BROAD - SPECTRUM PESTICIDES :
CHEMICALS THAT AFRFECT MANY
SPECIES, :

Ex: DDT MALATHION ‘5}5,’7’7}((\
! Rax s hear”

DIRECT KILL : SOME PESTICIDES
ARE TOXIC EANOUGH TO KILL SOON
AFTER TREATMENT.
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INDIRECT KILL : CE™HaL ' A TURDUGH
EFRECT OF (ONG-LIFE (HARD) ECCH
PESTIGDES SHow UP SOME '

TIME AFTER APPLICATION - |

EVEN (N THE NEXT i
GENERATION. e

:B_ THROUGH

EFFECT ON
REPRODUCTION

€. THROWGH
. FoOD -
YouNG O
i FRON
X EAT - (1
. CONTAN ATED
e o i FooP
BIOLOGICAL MAGNIFICATION :
SKMALL AMOUNTS of HARD PESTICipES
CAN ACCUMUATE To (ARGER.

AMOUNTS THROUGH THE FooD
CHAIN.

DOT PASSED
To EGa TO

EG6S
FAIL To

HATCH

L

e ————— - e T o oy e
-

L 4

ON FROM MOTHER
YOUNG kil THe FRY

omaw  CARGER. <
PALAAMWTON  FisH Fise

ARCE OS5 PREY
FISH

BOLOGICAL VULNERABILITY :

LWING ORGANIGMS VARY IN THEIR
RESISTANCE To (PESTICIDES.

e e

SHELLRISH
OYSTERS FISH  AMPHIBIANS

(EASY
RS I]l
SELSITIVE

1

REPTILES 2RDS MAMMALS

STORAGE. : SoME PESTICIDES
ARE STORED IN TISSUES OF
CINING ORGAN ISMS .

ex. - DOT N FAT

OoTHER PeSTIciDES N CARROTS
POTATOES RADISHES ’

P PM. - parts per ) TERMS usED TO
) ’ MiCCioN STATE DICUTION OF

PESTICIDES (N
PP.B, — PARTS PER gyyiRoNmENT AND
BiLon IN ORGANISMS,
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ECOLOGY-
THE STUDY oF oW
CIWVING THINGS
RELATE To ONE
ANGCTHER AND
To THEIR
NON-LINING
‘ SURROUNDINGS

(
-t

Q.- tw\{u.‘v < g7 AT

ECOSYSTVEM - AL THE |
CINING AND NON-LWING THINGS
N A € EN AREA THAT HAVE
SELF -RENEWING RELATIONSHIPS.
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AN ECOLOGY HANDBOOK FOR KIDS

by Betty Miles/ illustrated by Claire A. Nivola

People share one earth: the land, the seas, and the thin layer |
of air around them, warmed by the sun. |
The earth is always changing. The land shifts, air and
water flow in changing patterns. Plants and animals and
people live and grow and die. These are natural changes.
People change the earth, tou. They live on it, use up parta
of it, study it, spoil it, or learn to understand it.

When people work 1o clean up the water and the air, to
presectve wild lands, plant trees and plan cities, fearn to care
about ecology. they begin to save the whole earth.

Every person can help to save the earth. You can.

SAVING THE LAND

People can save the land. They can plan to use land wisely

instead of wastefully; plan to save trees when they build
new homes; plan space for green parks and playgrounds
in their cities and subutbs: plan to keep sunie of their wild -
land forever wild.

People can leamn to use the energy of the sun and wind.
instead of stripping the land for energy-producing coal.

They can farm the land carefully, using crops that make
the soil rich instead of using it up, and setting out plunu an
barriers against the erosion of wind and rain.

They can icam to use things over and over—to recycle
them——so that there is leas trash to throw onto the land ; and
they can.’sam to turn trash into landfll or building ma-
terials, instead of piling it in ugly dumpes.

Open space, and pleasant, useful land is everyone's Tight.
People can demand and enforce laws that save the land.

PROJECTS ABOUT LAND

Planning: New Town: Three

hundred people will live in New .
Town—people of all ages, from
new babies to very old people.

New Town wiil have one-family ,
houses, apartment houses, an ele- N
mentary school, some stores, a com:
wunity center, and a town office
building.

You can try out different plans
for New Town. Use pennies for RN
houses, nickels for apartment
houses, quarters for larger build- . -
ings. Use toothpicks for roads. <
Move them around while you think : -
about these questions: e

How can the land be divided into
enough space for living without
cutting down all the trees on it
now? ..

How can people get from one

Netadaws

v -.‘_;ﬁf’
e
Tronn

hltr

hatl

house to another, and to achool and
the stores, wilhout having to cross
husy streets? Without having to use
a car for every trip?

How much space could be saved  think of.

fu: open land? Fot swimming? A
playground and park for children
and old people? Or other things you *

(onhwd from Save ihe Farih! dn Lcolegy
Handbook la: K.di by Bettr Miles, ilustrations
b7 Cleita A. Nivois, by parmissian of Alfred A.
Kaopl, Inc. Copyright © 1974 by Bet1y Miles.

L
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¥o Bag, Plecse; Fueryone knows that when you
2.-:":- paper. you save trees that would have to be
cut down to make new paper. So-—take your own
bag when you go shopping.

Unwrapping.: Try this when someone in

vour family has come home irom the
store with lots of groceries. Put an empty
wastehasket near the tsble. Now start
unwrapping the groceries before you
put them away. Put every viece of
wrapping in the wastehasket:
cardboard boxes, icc cream
hags, plastic bags, paper
bags, cartons.
Did you collect a
wastechasket full of
wrappings? Do you

P AN
R e
- v

think all those wrappings wee really necessary?
How Many Grandchildren ™ This diagram show:
the number of great.g....dcnildren you would
have if you had two children, and those children
each had two children, and those children each
had two children.

What would happen if you had four
children? Take a large piece of paper and
meke a Jiagram showing how many
N X) -  children there would be if each had
[ four and each of them had four

children.
Comparing these diagrams
il ‘nho.w.» .xuu how every

ference in the number of
\ people in the future.

SAVING THE AIR

Prople can save the air.

They can cut down pollution {rom car exhau.ts by add-
ing emission-control devices 10 all cars, by making smaller
cars that burn less fuel—or by using fewer cars. They can
arrange car pools, and find ways of moving more people
with less pollution, like trains, buses, moving sidewalks,

n=ighborhood taxi-huses. And, of course, bicycles.

family's aice makes a df1. - -

[
i

People can learn 1o recycle waste without burning it.

They can control {actory pollutants before they leave the
chimneys.
People can stop noise pollution by cutting ‘their own

noise down, and developing quieter machines. They can -

erforce tules against unnecessaty noise.
Clear air is everyone's right. People can demand and en-
force laws that keep it clean.

PROJECTS ABOUT AIR

Catching Pollution: Spread a thin layer of Vaseline on
some pieces of cardboard. Put the pieces outdoors in
different places: on you- front step, on & windowsill, nr
taped to the outside of U:¢ aindow, fastened 1o a tree, or to
a building near a busy corner.

A day later, check your ~ardlLoards. Whatever is stuck to
zach piece is a record of o, e day’s pollution in that place.

VR
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VI.

[ TASK [T (give these directions verbally)

b e o s

COMMUNICATING FEELINGS OF AWARENESS THROUGH SKETCHING

Distribute sketching paper, and pieces ot charcoal from a campfire or
tireplace.

(Use sketching paper)
Consctruct a sketch using charcoal from a campfire or fireplace.
Other sketching materials will be given to you as you work.

NOT3:

VIT.

Subject of sketch depends on the environment.

it can be anything that is significant about the area....
rotten log, stump, or snag

an old homestead, fence, or barn

a city building, transmission tower, or freeway

while people are sketching, go around and give them:
rotten wood - prown dandelion leaves - green dandelion flowers - yellow
other goodies, in season
1f you're not in the woods, IMPROVISE!
CCMMUNICATING FEELINGS OF AWARENESS AND VALUES THROUGH WRITING

Note: Begin this part when about half the people finish their sketche.

TASK J: (give these direction- verbally)

Use your pencil or pen.
Find a place on your sketch (across the bottom, or down the side) to write
some things.

Write 2 descriptive words about the stump.
(words that tell what it looks like)

Write 3 action words about the stump.
(words that describe processes or changes taking place, or things happening
to it)

Write a short phrase (4-5 words) that tells how the stump affects the rest
of the environment. (a phrase to describe its value or usefulness) (or
a phrase describing any thought you have about the stump)

write 1 word that sums up everything about the stump.
(a word that suggests a comparisc- an analogy, or synonym)

Optionali:
Now, if you wish, go back and give a title to what you have written.

Congratulations. You have just written a poem about the stump or
whatever you wrote about.
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Note: Pave the above tions to the needs e group.
People shouldn't .. ci pressure while writtinyg this -- be casual.
’ (It's good to mention that they may not wish to write something for every

direction that is given.)
Review the directions now and then for people still thinking.

Have people read their writings if they »1:h.

Question to think about:
In what ways does this description show your feelings and awareness of the
environment ?

SUMMARY QUESTLONS
1. What did we tind out about the environment in our session today? (list
on chart, it time)
J+ Why are these things important te the way we manage the environment?
J. How can we summarize our discussion? (or investigation)
(what are some biy ideas that would sum up what we've just said?)
4. What methods and processes did we use {n our investigations?

TASK K

5. Describe in writing how you teel about our session tocay.

BE {AVIORAL QUTCOMES IN KNOWLEDGE

As a result of these activities, you should be adble to:

List at least 3 observations about the cross sections provided, and infer
possible reasons for each observation.

Describe ways to set up an investigation to find out more about the above
observations and inferences.

Set up an investigation (collect and record data) to find out reasons for
growth rate differences in a given stand of trees.

Descrive activities appropriate to other environments for interpreting the
landscape.

Identify and lis ast 3 evidences of change in the environment, and infe
the cause-and-et.. velationships of those changes.

Construvt a diagram of a cycle in a rotten stump.

BEAAVIURAL OUTCOMES IN FEELINGS, AWARENESS, VALUZS, AND ACTION

As a result of these activities, you should be adle to:

Describe how you feel about one change in this environment.

20
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Communicate feelings of awareness by constructing a sketch of a given object
in the environment, using natural materials.

Communicate feelings, awareness, and values by describing in writing the
efiect of a given obje-t on the environment.

EQUPMENT NEEDED

30 cross sections of trees
6 increment cores (preferably in plastic) from numbered trees
30 hand lenses (optional)
30 pieces sketching paper
lab sheets
task cards
natural materials for sketching

This lesson plan was developed for use in teacher workshops by:
Martha Neyland

Jeannie Williams
Charline McDonald

//“»\o—-..‘ (»)a-‘t‘-“‘-
Vel .
Talew =t tr—

J'}f‘lYGv/ fHhejoe

The lesson plan was revised in November 1971. 1t is suggested by the writers that
continuous revision take place by people who use the ideas.
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LEADING CHILDREN IN THE FIELD

- a few hints -

I. BEFORE THE TRIP

A. Prepare Yourself

1.

2.

Define an objective: What are you trying to accomplish?

Know the area: Walk the trail. Decide where you want to go.
Anticipate things that will contribute to the
objective. Look for hazards.

Know your activities: What are you going to have the group do?
What will you need to take?

Review discovery concept: Remember you should help the children
discover things for themselves. You
don't need to know all the answers
yourself.

B. Prepare the Group

1.

2.

Create an objective: The group will often become more excited and
motivated if they help define the objective.

Build up anticipation: Photographs, readings, specimens from the
field, trip planning sessions may all help
get the class involved.

II. DURING THE TRIP

A. Maintain Order

1.

2.

3.

Explain What, Where, When: What are you going to do?
Where are you going to go?
How long will you be gone?

Define the rules: Should the group walk behind you? or can they
go ahead a ways? if so, how far? Where should
they go to the bathroom? Are there hazards to
stay away from?

Keep control of the group: Without restricting freedom, channel
the group's activities toward the planned
activities. If a deer runs through the
group, smoothly take advantage of the
excitment, but then get back to the planned
activities. Don't tell them what not
to do! Tell them what they can do.
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B. Safety

1.

to

Walk - von't Run: wunless running is part of the activity

Warn the group of hazards in a constructive way:
Tell them about rattlesnakes, but emphasize the common sense
ways to react if they see one.

Watch where their feet go: 1211 them to be alert to everything
around them.

Be prepared for emergencies: Take a first aid kit. Monitor the
group and steer them away from potential hazards.

C. Conservation

1.

Use good outdoor manners: Explain that the group is visiting the
home of living creatures, that they should not be destructive.
Point out constructively the impact they have on the environment
by just walking on the grass.

Practice conservation: Make a point to incorporate some conserva-
tive activities and objectives. Collect litter, reclaim a disturbed
area, leave the study area better than they found it.

D. Techniques

10.

O
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Explain objectives and activities
Encourage discovery and questioning
Use all senses

Move out rapidly to activities. Give the group something to do at
all times, but let discussion proceed as long as it's constructive.

Take advantage of surprises. Stop to look at interesting and
unusual things.

Use games, songs, creative dramatics to build interest.
Don't allow one individual to dominate the discussions.

Keep the field trip to a reasonable length and allow for rest stops.
Even children get fatigued.

Don't belabor an activity if the group becomes bored, move onto the
next activity. Remember that children may be interested in different
things than you are. Observe their reactions. '

\

Conclude the activities on a high note, a climax.

22 &
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AFTER THE TRIP -- LET THE MEMORY LINGER ON

A.

Summarize Things and Events: Don't let the field trip end when you get
back to the class room. Encourage discussions about what they saw.

Follow-up Activities: Relate the trip to other subjects and build toward
other trips. Use first trip as a beginning for in class room activities
that can be related to additional field studies. Remember--the field
trip should be part of the normal curriculum, a routine a:r.ivity and

not a special event.
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USE OF AH-NEI

A visit to the Ah-Nei Environmental Education Study Area can be a worthwhile
and enjoyable experience for students and teachers alike. Using an outdoor
classroom, however, reauires skills and preparation not normally associated
with teaching. Special care and safety consciousness can result in field
trips without frayed nerves, skinned knees and lost children.

Teaching in the outdoors is easy, safe and productive; and can be the most
rewarding, exciting part of a child's education.

1. Procedures

Vehicle Travel - Vehicles should remain on the designated road system.
Gates should be closed if opened.

Parking - For your convenience, a designated parking area is provided

near the entrance to Ah-Nei. This is trailhead for all the Study Areas,
and location of the toilets. Encourage everyone to use the toilets before
leaving the parking area. All groups will begin and end their stay at

this location so help keep the area clean. No garbage disposal is provided
so please pack home all refuse.

Trails - Four trails lead to the various study areas. To protect trail
side vegetation, visitors should remain on the trails until reaching
a study area.

Study Areas - Students are encouraged to explore throughout the study
areas, to search out, to examine and to experience all the resources
of Ah-Nei. Remember: we are just visitors, the plants and animals
must live here. A guest in someone else¢'s home should be courteous.

2. Safety

While Ah-Nei is developed for use as an outdoor classroom, some natural
hazards remain. It is important for children and teachers to be aware
of dangers such as poisonous snakes, cliffs and steep hills, sink holes,
inclement weather, and getting lost. While common sense will prevent
most dangerous situations from occurring, knowing what to do in an
emergency is vital information.

A. Hazards -

(1) Rattlesnakes can be recognized by their large triangular head,
dark crossbars on back near tail and rattles. If alarmed
they generate a dry buzzing sound.

Precautions: Look where your feet and hand will be placed.
Snakes are hard to see. 1If you hear the warning "buzz"
FREEZE until you have located the snake. Ask another person
to use a s+ick to distract the snake if he is very close to
you and in a "strike" position. If someone is bitten by

vl R25



(2)

(3)

(4)

(5)

(6)

a rattlesnake do not attempt first aid; rush him to the
nearest doctor.

Cactus and yucca are plants easily recognized by their
sharp spines that may inflict painful wounds. The best
preventative is alertness. Before sitting or kneeling
check for cactus; watch where you place your hands when
climbing. Although painful, cactus and yucca are not
poisonous.

Ticks and stinging insects may be encountered at Ah-Nei.
Probably the greatest single insect problem at Ah-Nei is
the presence of ticks during the first warm spring days.
The only precautions are to avoid sitting in deep grass
and to inspect the body periodically.

Wasps, bees and mosquitos may occasionally become a problem.
Insect repellant will help. It is crucial to know if any
students are allergic to insect sting or bites.

Cliffs, steep hills and sink holes offer real possibilities
fecr serious falls. The best precaution is to conduct most

activities away from these hazards and to keep control over
the group whenever working near a drop off.

Water always is a potential hazard. At Ah-Nei standing water
is limited to several ponds in the Natural Cycles Study Area.
Children working in this area should always be supervised.

Weather can turn a peaceful outing into an uncomfortable

or dangerous situation. Conditions at Ah-Nei vary from
sub-zero temperatures in winter to 100°+ in summer. Com-
fortable spring and fall days may change suddenly to freezing
cold. Anticipating weather changes is the best insurance.
Appropriate clothing for all possible conditions should be
brought.

In winter heavy coats, snowproof boots, gloves and warm

hats should be worn.

In summer cool clothing, sturdy boots and light caps are
suggested.

Spring and fall conditions vary so greatly and rapidly that
provisions for cold, warm and wet conditions should be made.

As always sturdy shoes or boots are recommended. Rain gear
and warm coats or jackets should be brought "just in case".
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(7) Cetting lost at Ah-Nei could be a dangerous experience.
Preventioun is the best precaution. Every child should
be taught basic outdoor skills relating to route finding
and survival if lost or hurt. Teachers should familiarize
themselves and their class with Ah-Nei and maintain some
control over the group on outings. Since most work will
be done off of trails and away from roads it will be easy
for the unprepared to become disoriented.

When lost all the potential hazards become more dangerous.
Snake bite, a fall or a storm are much more serious when
alone and away from transportation, so:

Know the area

Be prepared for all kinds of weather

Stay with the group (Keep the group under control)

Be familiar with basic survival skills, and first aid

EnUN N S

3. Outdoor Skills

Orientation is among the most important of skills for survival in the
out-of-doors. Map reading, aerial photo interpretation, using the compass
to find-a good route are all a part of orienting oneself. Included in
this notebook is an aerial photo of Ah-Nei that will quickly show the

"lay of the land". A topographic map is not yet available for Ah-Nei,

but should be completed by the U. S. Geological Survey within the

next year. When completed the topographic map will be a basic tool used
by students at Ah-Nei.

4. Preservation

One of the educational objectives of Ah-Nei is providing students the
opportunity to discover that we can use the c¢nvironment without destroying
it. As a practical demonstration of this concept users of Ah-Nei should
follow some simple preservation rules.

A. Walk lightly, kill nothing. Naturally, groups cannot use Ah-Nei
‘without causing some vegetation loss and some loss of wildlife
habitat. Our goal should be to minimize resource loss, by using
the trails and previously disturbed areas.

B. No fires.

C. Observe wildlife quietly from a distance. The wild animals at
Ah-Nei will allow us to watch them if we don't get too close, make
a lot of noise or throw rocks. Approaching too close to a bird's
nest or touching the eggs may result in abandonment of the nest.

D. Put everything back in its place. If we dig holes in an investigation
we should fill them in the same order as we found them; soil in
bottom, pine needles on top. Insects may live under rocks, moving
or turning over those rocks may destroy a home.
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United States Department of the Interior

BUREAU OF LAND MANAGEMENT
Rillings Diotrict Office
P. O, Box 2020
Billinvs, Montana 59107

Dear Parents,

The Bureau of Land Management has designated an avea of public land

for usc by the Billings School District as an Enviromnmental Education
Study site. Initially, grades K-5 will be involved in the program. The
area consists of approximately 4,000 acres, called "Ah-Nei." It is
located 24 miles from Billings near Acton, Montana.

The site offers opportunities for eﬁploration of three tyree of cco-
systems. It is representative of local physical cnvironmen:, thus
promoting familiarity and a feeling of responsibility for wnat is around
-he user.

Emphasis will be placed on student investigation and personal experience,
w1th the objective being increased understanding of the env1ronment
man's place in it, his responsibility for the future.

It is my hope that local students will be involved in ‘a most pleasurable
educational experience at Ah-Nei.

Sincerely,

v

o (e

O /
C. Rex Cleary N

District Manager
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STUDENT'S CHECKLIST

Lunch and filled water container.
Rainwear (large garbage bag will sufrice)
Hat or scarf.

Coat or jacket suitable for the scason.
Pencils.

Heavy boots or shoes suitable for hiking.
Small day pack if you have one.

Gloves if weather requires.
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PRINCIPAL'S CHECKLIST

Planning meeting with all involved.

Special teachers participation planned.

Additional participation planned (aids, parents, etc.)

Buses equipped with first aid kit.

Weeks schedules planned.

Principal's letter to parents, including schedule and arrangements.
Student's checklist,

Permission Lo attend.

231
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TEACHER'S CHECKLIST

1. Attendance at the workshop.

2. Special teacher assignme :ts -~lanned.

3. Daily schedules planned and approvec by principal,
4, Plans for supplies and :uipnent,

5. Principal's letter.

6. Students checklist.

7. Bureau of Land Management Letter.

8. Permission slips.

9. Curriculum guide.

10, Lunch and filled water container.

11, Outer wear appropriate for weather and activities,

12, Small day pack if you have one.

2372
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Suggested Planning Schedule for "Ah-Nei

Schr»1 Name

»

D vite

Grade Number of Students Teacher

Aid

Other
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