










































































































same holds for some of our desert plants. They are able to hold water once they can get 
it and this makes it possible for them to survive when other plants would die. 

Of course. the fact that plants are not abundant in deserts is due largely to the fact 
that water is not abundant or at least is not present for long periods of time. This also 
means that the number of animals supported by such an area will be smaller. It also means 
that if conditions develop on a grassland where the grass cannot do so well as it has been 
doing. either the animals depending on the grass must be reduced in numbers or the 
land will become more like a desert. When it gets the surface soil may become 
loose and windblown. The finer stuff in the surface soils will be blown away and the soil 
will be made even poorer. «Dust Bowls» to be found in some parts of the world are due 
largely to the forming of deserts by overgrazing of domestic animals and by trying to keep 
just too many animals on a given bit of land. A grassy prairie may become a desert in 
many ways and a desert may be made into a grassy prairie sometimes. Basing your judg­
ments on what you have seen happen in the grassy and bare spots in your own front yard, 
decide how these things could happen. 

The second resolution of the Caracas meeting of the International Union for 
the Protection of Nature recommends action to «recognize the importance of drought in 

regions as well as the damage which may result from overuse by domestic livestock 
and particularly goats ». We hope that the experiments we have suggested will allow you 
to understand just what this means and possibly to demonstrate the principles to children 
without going outside your own schoolyard. This means that you will be able to reach all 
your pupils, not just a few of them. 
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A FRONT YARD FOREST LABORATORY 

If you have a single tree or shrub in the yard of your school, this will be the 

laboratory that you will use next. You should be able to learn more from that plant than 
you can by reading many books and with what you learn, you should develop some under~ 
standing of the wooded lands of the earth. 

Let us suppose that you have an ordinary shrub a foot or more in height. We can 

make studies of it somewhat similar to those made of the grassland and the bare spot. First, 
you must notice that it is shadier under the shrub than it is away from it. It also is probably 
cooler there, remains moist longer there than where the earth is exposed to the sun and the 

chances are good that rain is more likely to soak into the ground under the shrub than 

it does away from it. This may vary, of course, but in general you will find that this 
is true. Certainly, rain will not strike bare soil under the shrub the way it will where 
there is no plant cover. The rain that does come down is probably broken up into small 
drops that hit the ground in small units or it runs down the branches to the trunk and then 
to the ground. 

If you should imagine a section down through the center of your shrub, you will 

find that the whole outer surface exposed to direct sunlight is relatively closely covered with 
leaves. These leaves cut off the light that would go below and as a result the center of 
the shrub as a whole may be leafless. The interior would look much like a maze of woody 
stems supporting an outer layer of leaves. This is about the way things would be in a great 
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forest except that the stems would be longer and larger and the leafy canopy would be 

higher above the ground. You have in your little shrub a small imitation of a big forest. 

In this forest of a shrub, you can recognize the leaves forming the forest canopy, the twigs 

and stems inside representing the sub~canopy and the earth beneath representing the 

forest floor. 

If you happen to have two shrubs available for study, one being an evergreen and 

one being the kind that sheds its leaves, you will have the opportunity of observing a little 
evergreen forest and a little broad~leaved forest. In this case, it might be well to notice if the 
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canopy of the evergreen is not closer and, therefore, keeps light out better. Logic would 

say that if it keeps the light out better, there shou]d be fewer leaves under the canopy and 

fewer low plants on the ground under the tree. Is this the way you actually find it ? 
It may be well to study the whole shape of your shrub whether it is evergreen or 

not, to note if its shape has been modified in any way by the presence of nearby plants 

that have cut off the light that might reach it. We give you a few pictures of forms of 

trees to show you how the neighbors of a woody plant may influence the shape of that 

I ? 2 ? 3 ? 4 ? 
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plant. Look for trees in your neighborhood and try to understand their form. There may 

be a tree with a tall straight trunk and a high canopy. This might be a relic of an ancient 

forest and the canopy was merely a part of one that formerly was high above the ground. 

If you have the opportunity to watch your shrub through the year, you may find 

that in the winter months , light can reach the ground better than in the summer, at least 

with the shrub that sheds its leaves in winter. This will mean that until a new crop of 

leaves is grown, plants growing close to the ground can get all the light they need. This 

may account for the fact that in spring you may find low woodland plants flowering more 
abundantly than at any other time of the year. 

Also on the ground you may find an interesting study of what happens to the leaves 
and trash that fall to the ground in a wooded area. Are the leaves more quickly rotted 

under the evergreen shrub than under the others ? Lay a stick about pencil size on the 

ground under a shrub so that one end is buried in the earth and the other is held above the 

ground by a small stone. Leave this stick for some months to see if the part next the ground 

or up off the ground begins to decay the more rapidly. If you wanted trash in a woodland 

to rot away quickly , would you push it into the ground or pile it so that parts were off 
the ground? 

If you look through the trash under your shrub forest, you may find some small animals 

such as slugs, insects or other animals. Are these most abundant where there is the most 

trash or where is no trash ? Knowing the answer to this, would you see to it that there 

were trash piles in a woodland if you wanted it to support a good population of animals? 
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Some time you may have a grass fire that reaches your shrub. Will it kill the 
whole shrub or will it just burn around the base ? Does burning the base kill the different 
kinds of shrubs you have in the neighborhood? Do you have any shrubs that can with~ 

stand having their whole leafy tops burned off ? Do fires affect evergreen shrubs the same 
as they do shrubs that shed their leaves ? We hope that you will not experiment with fires 
to find the answers to these questions, but if you do have a fire, you will use these questions 

to help you interpret the story left by the fire. 

The wooded lands of the world, of course, are of great value to man. They produce 
lumber that is useful in building shelters, pulp that is used in making paper, plastics that 
make the gadgets of the world. They give us resins and many other things. 

In our woodlands. live many useful forms of wildlife that give us food, fur and fun. 
Some of the woodland animals have their dens in trees that could not make good lumber 
and these trees may be more valuable as den trees than any one lumber tree, since it may 

produce an annual crop of fur, while a lumber tree is marketed only once. 

Our forested areas have a considerable effect on the flow of water off these lands. 
Water is held in forest lands as in a sponge. Streams that flow from such lands are less 
likely to flood and more likely to be clear and cool than are streams flowirig from grass~ 

lands or particularly from open cultivation or from bare waste lands. As in the grasslands, 
the humidity, light and temperature at almost any point in a forest remains relatively stable 

as compared to the open fields. 
We can manage forests just as we manage grasslands or other types of places, but 
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we must know what we want from them. If we want a continuous production so that we 
may live happily ever after we must see to it that fires, grazing and vandalism do not 

destroy the young trees that will replace the old ones when they have passed maturity. We 
must recognize that in a forest as in other types of territory there are surplus trees that can 
be harvested without interfering with continued production . In fact, it may help. Your 
shrub in your front yard can tell you much if you will let it do so. 

WET LABORATORIES NEARBY 

If you have a pond or stream close at hand to study, you need not try to study an 

imitation of them, but many schools do not have waterways nearby, so we will start with 
something every school may have. 

Any school that can get a quart glass fruit jar can make a little pond aquarium or 
a whole series of them. These are indoor things, but even the most desolate looking school 

has some evidence of the work of water on it. A school recently visited by the writer had 
seen no rain in over six months and yet there was plain evidence of what the last rain had 
done. At some time in the year water probably hits the roof of every school. The water 

runs down the roof to the edge. There it either falls to the ground or falls into an eave,. 
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trough and is tarried over 

to a downspout to the 

ground. When it hits the 
ground, it does a variety of 

things. It is with this story 
of the water from the roof 

to the ground that we are 

at first concerned. 

When a raindrop 

hits a roof, it either soaks 

into the roof covering or 

starts its way downward to 

the edge. The distance 

from the ridge of a roof to 

the eave varies greatly. In 

some cases, the distance 

may be many feet; in others 

but a few inches. This 

means that the amount of 

water that will flow off the 

edge of the roof will vary 
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TEN LITTLE RAINDROPS 

Ten little raindrops high up in the sky 
Three hit the roof and fell by-and-by 
They were joined by two others on the rocks 

[as rain 
But one spattered up and hit a window pane 

Then they rushed to a ditch in water all aroil 
!Vere joined by two others and routed out 

[the soil 
The last three fell on plant-covered earth 
Soaked in the ground, and the grass proved 

[ their worth 
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with the length of the roof above it. The shorter that length, the smaller the amount of water. 
In cases where two wings of a building come together, there may be a valley between down 
which the water will flow from both roofs. The result will be that an even greater amount of 
water will come from the bottom of the valley. 

These simple little observations of what happens on an ordinary roof should help us 
understand the story of watersheds that may cover a few square miles or many square 
miles. Some watersheds cover the greater portion of continents. Naturally, if the rainfall 
is equal over an area, these larger watersheds should produce the larger streams. In cold 
regions where icicles are formed, we may have a spectacularly large icicle forming at the 
lower end of a valley and only a row of small icicles along the rest of the edge of the roof. 

If there is an eave~trough at the edge of the roof, it may be considered as a reservoir 
that collects the water from a watershed and may hold it and bring it to the ground through 
a downspout. If the downspout gets clogged or dammed, we will have a little lake in the 
eave~trough. 

Where there is no eave~trough along the edge of a roof, the water falls directly to 
the ground from the eave. What happens then should be worth studying. Walk around 
a building and notice that there may be some spots where there is grass and some where 
there is no grass under eaves. Look at the walls or windows near the ground in these 
spots and notice if there is any evidence of spattering of earth up onto the side of the 
building because of the falling water. See how high this spattering takes place and measure 
over to where the water hit and try to get some idea of how far soil particles could be 
spread by this type of spatter erosion. Notice whether the dirt is spattered higher where the 
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eaves are higher, or whether this makes little difference. Possibly the best observation will 

be that where there is a good healthy grass covering, there probably is little or no spatter 

erosion. 
Ordinarily, the windows close to the ground around a school are rather dirty on the 

outside because of this spattering or because of dust blown on them from the nearby ground. 

When a drop of water strikes this wind~blown dirt on the window, it probably starts to 
flow down directly. As it flows. it washes off some of the dirt, leaving the glass beneath 

exposed. This is nothing but a little gully erosion, but it is really spectacular in some cases. 

Where the water hits the bare ground in falling from the roof, many interesting 

things may be observed. Not only will there be little gullies and valleys cut by the water 
as it flows away, but there may be « badlands » with little « buttes » capped with small 
stones or other solid substances that are left suspended by wearing away of soft earth. 
These may appear · on ground poorly covered with plant material or on bare ground where 

the water falls vertically and possibly not too violently. 

Where the water flows off over the earth in sheets, it may remove sheets of earth 

which may leave small stones suspended on pinnacles of softer materials. This sort of thing 

is frequently seen along the edge of bare paths where there is a good slope of land. 

Where water has the opportunity of flowing over a paved surface, it also tells 

interesting stories. On one side of such a path there may be left some deposits of silt and 
sand which are not to be found on the opposite side. This may be due to the fact that 
one side of the path is lower than th~ other. Where muddy water has flowed over a 
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paved path, it may be stop~ 

ped at cracks in small shal~ 

low «lakes». When these 

evaporate, they leave de~ 

posits of muds and sands 

which are small but signifi~ 

cant in understanding how 

water may over greater 

areas make mud flats and 

sand flats, maybe miles in 

extent instead of just an 
inch or so. 

Some study should 
be made of the length of 
time that little pools of water 

are to be found around a building. The old rain barrel was a good example of a permanent 
pool that offered some interesting studies. The water remained warm and constant long 
enough so that mosquitoes could easily complete their life cycles in it. Little pools of suffi~ 
dent size and of long enough duration may be formed in the eave~troughs along the edge 
of roofs, particularly if care has not been taken to remove material which may clog the outlets. 

Simple jar aquaria properly used may tell many of the important stories of waterways. 
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Mosquito larvae in such jars may be destroyed by the nymphs of dragon flies and by other 
insect~eating water insects. A small film of oil on top of a jar containing live mosquito larvae 
will easily demonstrate how spraying with oil results in cutting mosquito larvae off from 
an air supply causing them to suffocate and die. Once a child has seen this happen, he may 

understand how the use of oil is a good mosquito control. 

From some stagnant pool collect some mosquito wrigglers. Put a few into each of 
three water filled tumblers or bottles. To one of the tumblers of water add the nymph of a 
dragonfly or damsel fly. To another add a nymph of a mayfly. Let the wrigglers live 
alone in the third tumbler. How does the mosquito population in the tumblers vary in the 
succeeding days? Do yout think dragonflies or mayflies are more useful in controlling 
mosquitoes? 

Some jars may be polluted deliberately or water may be taken from 
a stream above a town and put in a jar that stands next to a jar filled 
with water taken from below the town. The survival of water insects in 
the two jars may help one understand the effect of 
pollution on aquatic life. 

MOSQUITO 
Larva. - Length·'/,'' 

DAMSEL FLY 
Nymph. - Length-1/,'' 

DRAGON FLY 
Nymph. - Length-1 11/.," to 2'/10" 

MAY FLY 
Nymph. - Length-1/," 
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These studies of little waterways found around an ordinary building should be most 
helpful in understanding what goes on in larger waterways some distance from school. 

Conservation is CONSERVATION BEGINS essentially determined by 

man. Give nature its own AND ENDS AT HOME way and a reasonable 

balance in affairs would result. It is man who 
upsets things, who destroys forests, pollutes streams, kills the last animals and creates dust 
bowls. If civilization is to exist for ever after, it will depend largely on what man does 

himself. If things go wrong, he has no one but himself to blame. Of course, individual men 
suffer from the acts of other men, but that merely means that men who know the story have 
the obligation to tell it convincingly to others if they wish to survive. This means that 

teachers must teach conservation. 

We hope that, in these pages, we have given some suggestion of the forces, 

phenomena and materials involved in continued happiness for man. We have tried to show 
you that wherever you may be, there are small counterparts of what may be found all 

over the world and that with a little imagination you can travel the world without going 
outside the school yard. We admit that we have not exhausted the possibilities of the 

situation, that we have not told you about the kinds of plants, animals, rocks and soil in 
your neighborhood. Had we done so, the paper would not have been useful to readers 

who do not live in the environment in which you live. 
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We hope that what we have done will make you appreciate where you live more 

than you have in the past. We want you to be happy where you are and to make it 

possible for you and your children to live happily ever after. This means that both you and 

your children must use sense in dealing with your surroundings. 

A conservation program that is built on soil conservation, on forest preservation, on 

mineral use, on pollution or on any other one phase of the whole problem is unfair. Many 

conservation programs used in cities put the whole responsibility on the farmer who does 

not plant his crops on the contour and city dwellers accept no responsibility for wise use 

of fuel, water or processed goods. The man or child who opens a window in a city house 

to cool it off, rather than cutting off the heat that comes from fuel consumption, is less the 

conservationist than the farmer who here and there fails to follow the contour, or who in 

some particular year overgrazes a small bit of land. Conservation is the responsibility of 

every one of us. 

Conservation covers not only our material environment but it deals with our own 

selves, with our health, with our ability to get along with others so that jointly we can use 

the resources available. Conservation is essential1y a peacetime idea. War is destructive 

for the most part or basically. Harmony is evidence that conservation is being practiced. 

Discord is evidence that it is not. A home full of enough happy children, clean and ade~ 

quately fed and clothed in accordance with the income of the family represents a basic unit 

in community and in world society. Without such basic units, we can have no democratic 

conservation. Such happiness depends on these smaller individual and family units being 
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independent and independence requires adequate material resources to warrant it. A 
dependent parasite cannot be happy long. He may kill his host and thus be helpless. 

The wise teacher will know the children being taught, their homes and their families. 

The teacher will be able to see where help is needed. It may be help in making the home 

free from the weather or in providing clothing adequate for the local climatic conditions. 

It may be that the family needs to know how to raise chickens more efficiently, how to 

make a better garden or how to live within the income. These things in the broadest sense 

are good conservation. They depend essentially on two things, an understanding of the 

problems of the physical environment and the development of established habits of human 

behavior that use that physical environment wisely. Conservation means living in harmony 
with the land, with yourself and with yout neighbour. It is towards that goal that we must 

strive if we are to live happily ever after., 
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