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FOREWORD
T M s scries of units has boon prepared especially to meet
the requests for material on forest conservation from high school
social-studies and science teachers and course-of-study committees.
Those conducting courses in conservation in teachers colleges will
find the outlines useful. The bulletin is not intended for pupils'
use.
The best use vdll be made of Forest Conservation in the hands
of State, county, or city curriculum committees for adaptation and
use in course-of-study development. Such committees should find cut
from State and Government foresters what are the most important forest conservation problems in their part of the country so the material may be given special adaptation.
Some departure has been made from the form and organization
of materials produced in curriculum revision programs. Content has
been included because of the scattered sources of information often
unavailable to educators, and to present the social and economic
viewpoint rather than the "woodman spare that tree" concept of forest conservation. The questions for discussion and the objective
tests are included to indicate the most important points to consider,
as well as certain basic facts. Quality rather than quantity of bibliography has been the standard. An attempt has been made to give a
specific device for evaluation of attitude by means of the 5-statement choice. The objective test questions should be used for teaching and not solely for testing. With the answers indicated these
statements provide a concise summary.

Titles
Unit
Unit

I Man Conserving the Forest
II

Unit III
Unit

IV

Unit

V

Unit

VI

The Rise of the Conservation Movement
The Forest, a Guardian of
Land and Water
Fire, the Red Enemy of
Forests
How Diseases and Insects
Destroy the Forest
Managing Forests for
Wildlife Crops

Courses to which best
adapted-"Economics, Modern Problems,
Sociology.
American History, Modern Problems, Economics.
Economics, General Science,
Biology.
Economics, General Science,
Biology.
Biology.
Biology.

-;;- The socio-economic aspects are emphasized in all units making
them adaptable for social studies.

SIGNIFICANCE OF THE PROBLEM
OF

FOREST CONSERVATION
Man's progress has been dependent on the use of the
natural resources. Only when he uses then in such a way that
the natural resources remain continuously productive is there
possibility of his continued progress. Mankind eventually suffers from misuse and mismanagement of natural resources. Thus
conservation of natural resources is basic to conservation of
human resources.
Forest conservation is far more than tree culture. It
is a socio-economic policy that should enable man to use the
forest and related resources continuously.
FORESTS OCCUPY A STRATEGIC PLACE IN THE REALM OF CONSERVATION, BOTH AS AN AGENCY OF CONSERVATION AND AS A NATURAL RESOURCE. As an agency they are effective in conservation of
soil, water, and vdldlife. As a resource they are effective in
the conservation of human welfare through stabilisation of industries and agriculture, and in providing means for recreation.
Conservation is much more than a sentiment for protection.
Sentiment is necessary in conservation, but it must be backed by
facts which are usually austere. Protection must be accompanied
by other activities, such as research, inventory, utilization,
regeneration, substitution, and cooperation. Forest Conservation
attempts to give an understanding of these activities as applied
to the forest.

(Over)

UNIT I - MAN CONSERVING THE FOREST
(For 11th and 12th grade social studies)

PROBLEMS.
1. TJhy do we misuse and mismanage our forests?
2» What Ills have befallen us as a result of not practicing
conservation?
3. What changes are needed in the way forests are managed?
U» How shall a conservation program be worked out in a democracy?
DESIRED OUTCOMES.
1. Understanding that forest devastation lo-.vers the standard of living.
2. Understanding that use of the forest is possible without
destroying the forefst and soil.
3. Appreciation that science and economics, not sentiment
along, must determine conservation practices.
4. Appreciation that the forest is a renewable resource and
should bo managed as a crop.
5. Appreciation that conservation is a land-use problem.
6. Understanding that what happens to the productivity of
forest land is the determining factor as to whether a
practice is conservation or not.
7. Understanding how certain factors make forest ccnsorvation
an economic burden for private owners.
8. Understrnding of the importance of public and private cooperation in forest protection.
9. Appreciation of the necessity of public acquisition of
much of the cut-over forest.
APPROACHES
1. Discuss with the class the tragedies of a ghost town.
Ask if any member of the class has ever visited such a
communityj if so, let him tell about it. Show pictures
of, and have someone read and tell the story of, a ghost
town. (See Boom and Bust, by F. A. Silcox, Chief, Forest
Service, Readers Digest, September 1936, or The Rise and
Fall of Norwich, page 3_.)
The discussion may be localized. Ghose towns are not
limited to lumber regions. They occur in farming and
cattle country, and in mining areas, as a result of neglect of conservation. Realism may be added by discussing the possibility of the immediate community becominga ghost tows or ghost area, as a result of overgrazing,
poor farm practices, stream or lake pollution, or ruthless lumbering.
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2. Raise the question, "Should the cutting of Christmas
trees be stopped?" (Do no let the impression be gained that this is a major phase of conservation.)
3. List on the board certain forest wastes as the students
report them. Arouse interest by questioning some of
these examples as to whether or not they are really
cases of waste. Swing the discussion from waste of
timber t^ waste of the land itself, to the unproductiveness of abused forest land and consequent social
problems.
4* Make a list of all things, that originated in the forest
with which students come into daily contact. Wood and
paper will be obvious: don't forget such things as
plastics and rayon. Then list some of the main industries dependent on wood and wood products as raw materials, developing this as the more important reason for
forest conservation.
5.. Imagine a pile of cordwood U feet high and U feet wide,
extending from Now York to San Francisco. Now picture
two more such piles and a short one from New York to
Chicago. That represents the wood used in this country
annually to make our newspapers* Discuss whether that
represents wasteful forest use. Remember that consumption is desirable. The crux of this problem lies in
how the forest is cut and left.
OVERVIEW:
The Rise and Fall of Norwich
A story that points to the importance of forest conservation.
Tree felling and hemlock peeling started in the spring of
1909 where later the town of Norwich, Pa., was built.1/ Sawmills,
stave mill, and wood-distillation plant followed.
Norwich was a thriving city of 2,000 persons by 1912, and
there were many additional workers and their families scattered
throughout the 300,000 acres in the nearby forests. Logs were
brought to the mills over more than 100 miles of logging railroad.
At its peak, lumber production in Norwich rose to more than 90 million board feet per year.
The timber suppljr was considered sufficient for at least 25
years, and many estimated 50 years. Dismantling was under way, however, after only 10 years. Soon mills, railroads, and houses were
gone. Bare hillsides, except for empty shacks and shanties, remained.

l/ Adapted from An Outline of General Forestry by Illick.
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If the story of Norwich were only a picture from the past, it
would not be so serious. The sane process is being repeated now in
other forest areas of the United States. It is a graphic example of
misuse of the forest and what happens to the people who are dependent
on the forest for their livelihood. It is the story of forest land
made unproductive through misuse and abuse.
There are still many people who think conservation means preserving the forest without use. This attitude fails to recognize that
trees naturally mature, die, and decay and that man might better use
them than to allow such waste. In preventing forest devastation,
therefore, emphasis must be on use.
Contrr^sts. - In the early days of the conservation movement,
Gifford Pinchot told the citizens of a booming lumber town in northern
Idaho that they were destroying their resources and that in 30 years
their mills would be closed because of lack of available timber. The
reply was that those rills would be running long after he waa forgotten.
The mills closed in just 27 years, a ghost town remains, and Mr. Pinchot
is not forgotten. That story illustrates the results of forest devastation.
In one of the South Central States a lumber company bought a
large tract of timber. The company's foresters planned a long-time
program based on sustained yield. A sawmill was built accordingly.
Other plants were built nearby to utilize the wood waste. The company
has operated 25 years and there is now as much timber left as when
cutting was started. Farmers in the area cut a few trees each year
and market them at the local mill. They stabilize their incomes
through the use of otherwise idle time in harvesting the annual grovfth
of timber. That story shows the results of conservation.
The lumberman may select either of two kinds of returns on his
investment just as a person may in life insurance. There is a choice
between a big return per year over a short period, and a smaller return
per year over a longer period, the total of the latter being greater
than the former. The tendency to select the first type of settlement
in insurance explains the common tendency for the lumberman to choose
to get all he can while he can. Often the lumberman has no choice.
CONTENT:
WHAT IS TIE SITUATION?
why Conservation? - The first awakening to forest devastation,
late in the last century, took the form of a timber-famine scare. A
few leaders foresaw in the trends of forest exploitation the danger
of an acute general shortage of timber.
The predicted general timber famine did not occur, but many
areas which at one time had a 'wealth of forests have a deficiency of
timber today. Lumber may be obtained elsewhere, but it has been impossible to replace the many other values that might now be enjoyed
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if those cut-over forests had been managed for continuous production. The basic reason for conservation is not the threat of a
lumber shortage., but the actuality of impoverished people who live
in devastated forest regions with no_ productive forest to give them
a livelihood. Conservation is urgently needed in order to rehabilitate such people and prevent a like fate for other forest communities.
Other conditions resulting from failure to practice forest
conservation are: Decadent farm communities on much of the cut-over
landj rivers, lakes, and harbors filling with soil washed from denuded slopes: increasing floods; and ivildlife vanishing because of
lack of a suitable habitat. Quite as serious is the loss of employment opportunity which furnishes the basis for the existence of the
community.
Extent of exploitation. - We have cut, burned, used, and
wasted our forests until only about ICO million acres of virgin
timber now remain uncut. Much of the 63O million acres classed as
forest land has been so devastated by careless lumbering, burning,
and neglect that it cannot be expected to be productive and to support people for many years.
Devastation occurs when the rate of use of a renewable resource, such as forests, becomes greater than the rate at which the
resource is being renewed and there is no conscious provision made
for renewal. In 3.umbering this has been known as "cut-out-and-getout.," An operator takes out what he can and moves on. The process
is characterized by temporary boom lumber towns and careless cutting
usually followed by firei
The ratio of total normal forest drain to growth is now 2 to 1.
This means that all forest losses, including salable and unsalable
timber, are occurring twice as fast as all kinds oH forests are growing. The saw timber—trees which are sawed into lumber, not the cordwood sizes used for fuel and pulp—is decreasing in our forests by
use and misuse five times faster than it is growing. More land thus
is becoming unproductive through drain of the forest resource and
when that resource is destrojred the land can no longer contribute to
the maintenance of communities.
Misuse of Forest Land
How forest misuse started. - Nothing is gained by berating
our pioneer ancestors for their destruction of the forests. They
needed land for a growing population. In clearing away the forest
they obtained plow land for crops, fuel, timber for their buildings,
and cash income.
The reports of explorers to the 7/est that the forests were
without end led to the common belief that forests were inexhaustible.
Destruction of the forest was to the pioneers .an exchange of an excess of forests for other things which they lacked.
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Once westward expansion was started, the market demanded
more and more limber for building. Illegal removal of timber from
public lands and the acqusition of title to timberlands by fraud
were not unusual. Forests were in the way and their removed made
possible the farm lands, the railroads, the cities,, and wealth.
In short, removal and use of the forests made possible the development of the country.
Practices that may be justifiable in a pioneer society may
not be justifiable in a mature society with greatly increased population, no new lands to settle, and many other differences. It becomes necessary that we recognize these changes and adopt practices
based on present facts, rather than on pioneer needs and beliefs.
The belief that forests were inexhaustible naturally led to
treatment of the forest, not as a crop, but as a mine. This idea
still persists to a considerable degree as indicated by logging practices. Looking upon the forest as a mine naturally leads to cutting
without any consideration of what may happen to the land upon which
the forest grows. If the forest were considered a crop, it would
follow that provision should be made for succeeding forest crops arxl
the proper use and protection of the land.
The belief that as the land was cleared it should be farmed
grew out of pioneer experience that the best timber of a region grew
on the best land in that area. Naturally, the demand for good land
caused the removal of the best timber. Successful farming followed.
As the demandfor timber was added to the demand for land, poorer and
poorer timber was cut and poorer and poorer land was made available
for attempts at farming, until many farmers found themselves on Land
unfit for tillage.
Poor land, poor people. - In some areas the soils are too
sandy, in others too heavy, to farm profitably after the supply of
forest organic matter has disappeared. In some places the soil has
lacked drainage and in others the rich topsoil has washed down the
steep hillsides and away. The farmers on much of the cut-over land
cannot raise wheat as economically as the farmers in the Wheatbelt,
nor can they raise corn as economicolly as farmers in the Cornbelt.
Such land, usually unprofitable, may in years of high prices
yield a profit, and for that reason is said to be marginal. Some
areas are so unadopted to farming that they are never profitable and
are called . submarginol land*
People on these unproductive lands are forced to a lower standard of living and cannot support and maintain their schools, churches,
roads, and other institutions. The individual who finds himself living on marginal or submarginal land often con do Little to heip himself . Often such products as he does raise are added to a burdensome
surpius of simiiar products from better Lands and so exert a depressing infiuence upon prices. Society as a whoie may not pay him adequotcLy for what ho is producing, but society might weiL afford to
heLp him become estabiished on better Land or in a better paying occupation, thereby making it possibie to devote the poor Lands to forest
crops to which they are better suited.
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When public services were meager or lacking, and standards
of living lower, adventurous occupation of the land mattered little
except to the individual occupant. He either succeeded or moved on.
Today the problem has changed. There are now no new frontiers to
which lie can move.
Poor people, poor communities. - Wrong use of land, be the
land good or poor, leads to difficulties in public finance. When
land has beer, deforested and found unadapted to othor uses, it is
eventually allowed to revert to the county or State because of nonpayment of taxes.
Every time a piece of such land is taken over by a county,
the county's income is decreased or additional tax burdens are placed on the land still in private owners hip. Quality and quantity of
public services, such as schools and roads, must then be decreased
or more land will revert to the county. In many counties both have
happened. It is a process that is hard to stop. It can be checked
only by finding other resources of revenue, or changing to profitable land use, both of which are usually impossible for the individual. Assistance from a financially stronger governmental unit Is
usually the only recourse.
Why devastation continues. - Why should a lumber company devastate a forest? Companies are only groups of individuals who have
pooled their resources and abilities to do certain things. Few individuals would deliverately choose to destroy a resource on which the
continued prosperity of many people depends. Stern conditions may,
however, make it difficult for them to do otherwise. Such is the
situation facing many owners of forest lands.
Present systems of taxation and interest are unadapted to a
long-time crop. The obvious and easiest way to stop interest and
tax payments is to cut "11 the timber as quickly and with as little
cost as possible, .and let the land revert to the county or State.
A long period of annual interest and tax payments without income must
elapse before a new forest is ready to cut. The company, therefore,
seeks elsewhere for a stand of timber. If taxes were more commonly
payable out of and according to income rather than annually, there
would be much less pressure on the lumber companies to liojuldate
their investments quickly, and in so doing, destroy the forest.
A second reason why forest exploitation continues today is
that most of the saw timber and the best is in the West, and the
centers of greatest use are in the East. The long haul from the
West, with high freight charges, makes it unprofitable to ship to
the East anything but the best timber. Because there is limited
market for the lower grades of forest materials, tremendous amounts
of waste are left in western forests. If this waste were marketable,
the operators vvould be in a better position to practice conservation.
The East, cutting second or third growth timber, cannot compete with the West in quality, and in attempting to increase income,
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quantity without regard to quality is thrown on the market. Too
often everything that can be sold is cut, regardless of future crops
or what may happen to the land or those who should make a living from
the forest.
Such conditions result in returns to the timber owner below
the levels at which he can afford to follow forest conservation measures. When individuals find themselves caught in a vicious cycle of
oversupply and narrowing margins, few can or will consider the future of their timber resources.
A third cause of forest devastation is the risk involved in
owning or holding a forest. Fire is the biggest risk. Insects,
storms, and disease are others. They do not recognise property lines.
Unless neighboring lands also are protected, an ovner attempting fire
protection, for example, may find himself in a position similar to
that of the man who skimps for a lifetime only to have his savings
swept away in a bank crash. The individual is greatly handicapped
in protecting his timber from fire and disease without adequate aid
from the public. Presence of workers, engines, and the accumulated
slash increase the fire hazard in timber cutting. A choice between
increased cost for fire protection and slash disposal or cutting and
getting out as quickly as possible must be made. It is apparent
that devastation is the easy way out for many private interests'.
The fact that many sav/mills have been built with too large
capacity is a fourth cause of devastation. A mill built to cut 150
million board feet of lumber a year, for example, may later have only
70 million board feet of growth per year available in the nearby forests. The necessity of operating at nearly full capacity in order to
realize a profit causes the owners to overcut the forest with the result that eventually it is destroyed.
An apparent inconsistency explained. - The fact that in the
past great fortunes were amassed in lumbering arid that now small profits are offered by many companies as the reason for devastation raay
need some explanation. Lumber fortunes were built when tax, timber,
and land costs were small or lacking. In some cases the land was
sold at a profit after the trc^s were removed. Markets were also expanding and prices rising. Timber now being cut has been taxed and
interest has been paid on invested capital. Most of the land in forests now has no sale value after the timber is removed. In addition,
the demand for timber has been falling off, and competition has been
ruinous to prices.
IS FOREST CONSERVATION FEASIBLE?
The foregoing explanation of the conditions making conservation difficult for private concerns is not to be construed as showing that conservation is impractical or impossible but indicates
the difficulties of the problem under present conditions.
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The following shows the importance of and discusses the major considerations and problems in forest conservation*
The Forest Serves Man
Indispensability of wood..- The--forest supplies many commodities, the most, important of which is wood. Space does not permit
a.review of the thousands of uses of wood, -and the,, extended influence and importance of the major forest products - timber fuel paper,
and naval stores. Anyone may look about him. and readily see the indispensability of these products and their derivatives. Further
thought will reveal that many things in which no wood appears have
been dependent upon wood in their production or transportation.
?food in beginnings. - The contribution of wood in the field
of invention and the beginnings of things has seldom been realized.
Its availability, adaptability, strength, and lightweight, and the
ease with which it can be cut to size and shape, have made possible
countless inventions. Wooden plows, wooden wheels, wooden oil derricks, wooden railways;, wooden cars and ships, and wooden airplane
propellers are just a few of the contributions of the forest to
pioneering in great industries. Without wood for the construction
of these things in their beginnings, how much progress would have
been retarded is difficult to imagine. Even today, although a
great variety of other materials is available, the pattern-maker
first works out in wood the models of the inventor and designer.
Forests and employment. - If a full-time forest worker were
employed for each 125 acres of forests in the United States, as in
Denmark, the United States would have about 1,200,OCX) full-time
workers in its national forests. If ail our forests were operated
on that basis, about three times that number might be employed.
Such intensive forestry would be impractical and uneconomical in
this country at the present time. It does show, however, the future possibilities of employment in the forests of the nation.
The fact that the C.C.C. has found the mag or part of its work in
the forests is a recognition of these possibilities.
Forest work is of .great variety and largely out of doors.
It has the additional advantage of suitability for either part-time
or full-time work. The forest crop, unlike most farm crops, is not .
perishable and can be harvested at a time when other work may not
be pressing. Thinning, improvement cutting, end many other jobs
may be done within wide limits of time. This characteristic of
forest work makes it especially adaptable as supplementary labor
for farmers. It may at sane future time be found to fit in well
with the seasonal employment in some industries.
It has been estimated that nearly a million people are employed in the 20 main lines of forest industry. The extent of employment in forest industries can best be understood by the fact
that 650,000 are employed in thn forest and the lumber industries,
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another 650,000 in wood-working plants and in the pulp and paper
industry. The rosin and turpentine industries employ 40,000. In
the paper goods, pulp, rayon, and allied products industries, wood
distillation, and charcoal manufacturing 200,000 more are employed.
In addition, 2,500,000 farmers spend some time cutting and working
up fuel and timber for their own use and for the market. If man
is to continue his employment in forest industries, he must maintain and conserve the forest.
Conservation means more employment in the forest. The forest fire hazard calls for construction of roads, trails, telephone
lines, firebreaks, and lookout towers and the removal of standing
dead trees and accumulated slash. Control of forest diseases and
insects makes necessary the removal of certain shrubs and infested
or decadent trees to check the development and spread of insect
and disease epidemics. Control of erosion demands the planting of
certain areas and the construction of check dams and terraces. The
increased demand for forest recreation calls for the building of
shelters and the clean-up of camp sites. In addition, needed research and many technical forestry jobs could be carried out profitably for public benefit.
Intangible forest values. - Forest contributions mentioned
so far have been largely material.
There are spiritual and aesthetic values recognizable but hard to calculate.
The forest developed superstitution and fear in primitive
man, but as he learned more of the forest his superstitution changed
to admiration and even worship. The trees planted about homes, the
development of city parks, and roadside beautification are all indications of man's reaction to this deeper significance of the forest.
The increasing use of forests as recreation areas is apparently based
on the human restorative value in the quiet, beauty, and lure of the
forest. Annually millions of people spend some time in the forests,
relaxing, hunting, fishing, boating, swimming, hiking, studying,
siding, coasting, raid in other pastimes. The abundance of story,
poem, and song based on the forest indicates an inspirational value
in the forest community.
Art has borrowed from the forest its highlights and shadows,
its colors and its lines. Even our architecture has copied in its
stone columns the stately tree trunk, and in its arches the graceful
lines of boughs.
Considerations in Production of Forest Crops
In the production of forest crops many factors must be considered. Puzzling questions are presented and their answers require
sound judgment based on a scientific knowledge of forestry. The future forest depends largely upon the decisions made and practices
adopted at the time of harvesting the current crop. Many of these
questions have to do with the method of reforestation to be used,
which may be either natural or artificial.
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What of the future forest. - When man cuts the forest, his
misuse consists not so much in removing the trees as in preventing,
their reproduction. After logging, hugh piles of tops, branches,
broken logs, chips, and twigs are everywhere, Below this slash is
the litter of leaves and twigs accumulated through years. When exposed to the sun, this litter and slash dries and becomes highlycombustible kindling ready to spread ruinous fire throughout the
slash. Under such conditions fires are the rule rather than the
exception. If any tree seeds have sprouted, they are killed, and
countless unsprouted seeds are burned.
A few seeds here and there buried in the soil or othervdse
protected may be left unharmed by the fire. Some of these may
sprout later, but in the meantime other seeds that grow faster than
tree seeds.vrf.ll have sprouted to crowd and choke these tree seedlings, or, after repeated burnings, water may cut gullies and wash
out the small seedlings, or wind may dry thorn out or bury them under
blowing sand.
Suppose a few* seeds were left to sprout and no more fires
followed to kill them; rabbits,, livestock, disease,.insects, competition with brush .and weeds, too much or too little light may destroy the last seedling. In-too many cases some misguided individuals may help these enemies of the forest by purposely burning or
cultivating the area only to find after a failure in farming that
nature had been making the better use of the land. Clear cutting
followed by recurrent fires, and water erosion, or damage by rnimals
and man may thus postpone or even destroy the possibility of a new
forest.
The need for protection. - The forest needs protection, especially when being harvested, not only in and as a result of logging operations but also from such enemies as fire, animals,, insects,
and diseases. The failure to supply needed protection has led to
untold forest losses. (See Units II and III.)
Size of trees to cut. - Removing trees of small diameter
postpones the time of the next cutting •and results in loss because
such trees do not saw out into enough salable lumber to pay for
their handling. The removal of many small trees may also open the
forest too much, injuring smaller desirable shade-loving trees by
exposure to direct sunlight and causing the remaining larger trees
to become branchy and produce knotty lumber. Cutting trees of too
small diameters may also free undesirable species or weed trees from
competition and dominance of the crop trees to such an extent that
the weed trees become the principal species, smothering out the more
valuable variety.
Minimum diameter limits for cutting vary v.ith species of tree
and purpose for which it is cut. Diameters down to 8 inches are
used for pulpwood, while for timber 12 inches is the usual minimum
diameter taken* This is a very important point in conservation, because the young tree has its maximum production ahead of it and is
needed to maintain the forest cover.
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Skill necessary in cutting. - The ability to drop a tree in a
certain place to avoid striking and breaking young trees or striking
rocks and breaking the falling tree itself is a test of a skilled
woodsman. He notches a tree on the side to which he wants it to
drop. With skill in this notching and the use of wedges in the saw
kerf on the opposite side, a tree may be dropped accurately. Brush
is sometimes piled as a cradle on which large trees may fall. A
striking adaptation of a conservation principle is the felling of a
large and valuable tree, such as a redwood, on to a smaller and less
valuable one, such as a fir, to cushion the fall and prevent the
redwood from being broken to pieces in its crash to earth.
High stumps were once the rule because the butt Bwell of the
tree made skidding of the log difficult. Such stumps, containing
much usable material, arc another indication of improper cutting.
Methods used in cutting. - A forest crop may be taken with
little injury to the future forest or it may be so harvested as to
destroy any possibilities of regeneration, depending on whether
methods are based on Nature's processes modified to suit man's uses.
Selection of the trees to cut is a technical job. Age, position, size, shape, intended use, nature of forest, species of tree,
and other factors must be taken into consideration. These are interrelated and all are related to conservation.
Several systems of cutting are used. The clear-cutting system is used in forests of mature, even-aged trees. All the merchantable trees are cut in the one logging. This method of harvesting
does not, except with a few species, provide for natural reproduction.
Douglas fir will regenerate after clear cutting if fire is kept out.
Where reforestation is necessary, the additional expense too often
means there will be no planting.
The shelterwood method is also used in forests of mature, evenageg trees. It is started by cutting 20 to 30 percent of the merchantable trees. This induces better seed production by the remaining trees
a_u. gives seedlings a chance to start where the first cutting was made.
In two more cuttings at intervals of 6 or 7 years the whole crop has
been harvested and a new growth provided for another series of cuttings
when that reaches maturity.
The strip method consists of cutting narrow strips through the
forest at intervals. Such strips should be at right angles to the
prevailing winds at seeding tine to insure reproduction in the cut
strips.
The coppice method is used in hardwoods that sprout from the
stump. Low sloping stumps are cut and generally all trees are removed.
This produces an even-aged stand and is an easy system to apply.
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The seed-tree method is a modification of the clear-cut
system. Instead of cutting all the merchantable trees, mature
trees are left at intervals to insure reseeding of the area. This
has the advantage of reproduction at small cost. Its use depends
upon whether the tree seed is wind scattered like the pine or dependent on gravity or animals like the nut trees. In the case of
sane varieties, like aspen, that are used for pulp and-sprout
prolificly. from the roots, no seed trees need be left. The forester
must decide from what location of seed trees nature will make the
best distribution of seed. He must also decide whether to leave
one tree or a group. One tree having grown in a forest and being
left alone without the protection of its neighbors may be blown
over.
The selection system is adapted to the harvesting of forests where trees of all ages are present. The main point in this
plan is to cut all mature and defective trees and leave the young
trees to develop for later cuttings. The amount cut annually does
not exceed the annual growth. To illustrate the selection system:
Suppose a forester determines that a certain forest is.growing at
the rate of 500 board feet per acre. Although from a theoretical
conservation.standpoint it might be logical, it would be financially impractical to cut on every acre of a 10,000-acre tract each year,
merely taking out the largest 10 trees. Instead the entire tract
would probably be divided into 10 parts and 5,000,000 board feet
cut from 1,000 acres each year. In it conservation and finance
are both satisfied. The plan is a good illustration of how the
forester maintains nature's balance.
Improper assembling of logs. - The high-lead or high-line
system of skidding logs is particularly destructive. In its operation cables are stretched from the top of a high tree in the
directions from which logs are to be removed. The logs are hitched
to pulleys running on these cables and pulled at high speed to the
central point by a donkey engine. The dangling or dragging logs go
crashing, breaking, and knocking over young trees, and tearing up
the soil to such an extent there is little chance of natural reforestation from either standing young trees or seed. Other methods of
skidding logs to an assembly point vary in the degree of injury to
the young trees. Truck logging and use of yarding arches in dragging
logs are among the newer and less destructive methods of assembly.
Disposal of the slash. - The farther from market timber is
cut, the greater the amount of tops and branches left in the forest,
for companies will not process and transport material of too low merchantable value. Much of this seemingly apparent waste has been unavoidable. Leaving the material in the forest to rot has been the
only economic possibility. After all, that is nature's customary
method of disposal of the entire tree, not just half of it as in
man's scheme.
The loss of the material in this slash is not so significant
as the fact that it becomes a fire hazard that may keep the forest
from growing again.
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When slash dries, it is very combustible. The extent to
which slash disposal shall be carried is one of the problems in
conservation. The operator must strike a middle ground between
costly complete disposal and no disposal with its great fire risk.
In same cases slash is burned under control; in others, it is piled
in blocks with cleared alleys to prevent spread of fire over the
entire area. At times it is "lopped" so it vd.il lie flatter and
more of it will touch the ground, causing it to decay faster. An
alternative to these methods of disposal is the establishment of a
system of fire guards during times of high fire hazard*
The more progressive companies have found uses for some of
the top material, A modern sawmill, planned for harvesting a forest on a conservation basis, has other mills or factories nearby
to make use of much of the great quantity of tops and defective
trees that was at one time left to rot or b u m in the forest. In
the Northwest some of this material is used in making paper. Elsewhere it is cut into short lengths and used for fuel or as bolts
or shocks for making handles, toys, chair parts, box lumber, and
other articles that may be made of small pieces. Some is converted
into posts or railroad ties, or is used as a source of wood distillation products.
More, complete utilization may be made to pay directly in increased income and therefore to promote use of more conservation
measures. The disposal of the nonusable slash pays in fire-hazard
reduction, a conservation measure in itself.
Planting new forests. - Restoring forests where they have
once grown is an important adjustment in the use of land. Since
trees will grow on land too steep, too sandy, too rocky, too thin,
or too depleted for profitable agricultural crops, much of such
land could be profitably used in the production of forests. Not
only might a timber crop eventually bo produced, but in the meantime wildlife, continuous watershed protection, erosion control,
and recreational use also would yield profitable successive returns
from the standpoint of the public good.
Reforestation of such areas would have other economic and
social values. The agricultural crops of such marginal or submarginal areas are usually produced at a loss and are often of sufficient
quantity, in the aggregate, to make surpluses of certain commodities.
Such surpluses depress the prices so farmers on ordinarily profitable
land produce at a loss or a very small profit. A removal of these
marginal and submarginal lands unadapted to farming but capable of
producing forests from competition vdth good land would be an advantage to many lines of agricultural production. Forests are thus admirably adapted as one of the best land uses in adjusting farm production to consumption.
Reforesting areas that have been in other than forest use or
so devastated by poor management and fire that natural reproduction
cannot take place is like shutting the b a m door to save the harness
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after the horse has been stolen. How inuch better it would be to
protect the forest in such a way that it would reproduce naturally.
Of course, land in a forest area may eventually be covered by trees,
but it nay take many years and then the species may be commercially
worthless. In some cases the soil may be so changed that the original species of trees growing there will not. survive if planted, and
it will be necessary to substitute some less valuable species. Tree
planting on forest lands is an excellent conservation activity, but
it costs money and is an admission that we are mjfldng amends for
past mistakes.
Forestation or forest extension. - Forestation or afforestation, is the planting and production of trees where they do not grow
naturally. This process is more difficult than reforestation because
it is not in accord with nature. Some question the advisability of
forestation. Few would advocate attempting extensive forestation of
such areas as the Great Plains.
The Great Plains produce grass, and for this reason their occupancy should be based largely on a proper utilization of grass.
The extent of diversion of land from grass to cultivated crops and
forestation is a specific problem for each tract of land. Native
grass is the only crop advisable in some places, but a small acreage
for feed crops and trees, is justified in many places. The extensive
acreage of farm units in the Great Plains makes insignificant the
few acres on each farm needed for a windbreak. Because the acreage
in trees may be small, it is possible, to give them intensive care,
which tends to make up for the deficiency in the natrual environment
for the growth of trees. Forestation may be impossible in seme cases,
'inadvisable in others, and unnecessary for profitable land use in
others. However, forestation in the form of the field windbreak has
demonstrated its value in .greater comfort for man and beast, and protection of crops and soil. Such plantings are thus justified as a
conservation measure (See Unit III.)
Timber stand improvement. - Reforesting devastated land is
one phase of conservation; properly caring for existing forests Is
another. Nature produced many splendid forests without the aid of
man. Some persons still believe man should observe a hands-off
policy and let nature have her way in developing a forest. It is
true that over a long period of time the most suitable forest, from
nature's standpoint, for a given area will be produced, but man cannot wait for natural processes to evolve a forest which then might
not meet his needs.
Nature has methods of improving the forest. Through the process of survival of the fittest, weak slaw-growing trees are el±nu>
nated by the shade of others; unadopted varieties lose out because
of lack of proper soil; and old decadent trees are removed by insects,
disease, wind, and decay.
The forester speeds up these processes of nature. He has definite established practices to accomplish these same purposes and
direct the growth of the forest to his ends.
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Thinning consists of removing the weaker trees that are
hampering the growth of better, stronger-growing trees.
Weeding is the removal of •undesirable species of trees that
the more useful varieties will be more productive.
Liberation cutting is the removal of "wolf trees." These are
older trees of undesirable species or shape, of no value, that are
depriving younger trees of a chance for maximum growth*
Sanitation is the removal of trees infected with disease or
insects or trees that have lost their value as a result of injury
from storm or other agency.
Salvage cutting is the removal of timber killed or damaged
by fire, insects, disease, or storm, that the lumber may be used.
It is much the same as sanitation except that use is involved.
These operations give other trees more space and food, prevent the
spread of insect attacks and disease, and reduce fire hazards.
Pruning is the removal of dead or living branches from the
trunk of a tree to reduce the number of knots in the lumber. This
is seldom done because it is usually unprofitable.
All of the jobs mentioned require technical forestry knowledge for their proper handling. 'Then done by untrained or inexperienced persons, more harm than good may result. Removal of a
supposed "wolf tree," for example, might do much more harm than
good by opening the forest so much that the increased light will
cause an excessive number of limbs on the otherwise desirable
trees. The importance of observing all natural laws in the practice of conservation is thus illustrated. Practice of forest conservation requires more than a laudable desire to conserve. Hastening and directing nature's processes to man's greater uses and at
the same time not disturbing the natural balance is conservation.
Conservation measures cost money, but they will be profitable in the long run if properly carried out. Often the private
owner cannot afford to wait for deferred returns on such investments, whereas in public ownership they may be justified. A gradual increase, hovraver, is evident in the number of privately owned
lumber companies that are adopting conservation practices as a part
of a policy of permanent logging operations.
Considerations in Consumption of the Forest Crop.
Use is desirable. - Forest conservation today, in the broadest sense, calls not for less use but for more use of forest products. More use means greater income and a greater incentive for
increased production, which, in turn, makes possible and encourages
use of conservation measures on forest land.
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What happens to the productivity of forest, land is the primary consideration in conservation. Consumption of forest products
is important in forest conservation, mainly because it effects production methods on the land.
If an operator is working on a narrow margin, the natural
tendency is to "cut-out and get out" with no thought of the future.
If there is a possibility of making a fair profit over a long period
of years, the tendency will be toward conservation.
Substitution not necessarily conservation. — Some' have interpreted forest conservation to mean that wherever possible wood substitutes should be used to save the forests. This idea grew out of
the early Mtimber—famine" scare. In case of a pending timber famine,
substitution would be a conservation measure. At one time, trends
indicated the possibility of a general shortage of timber. Authorities now state that there is enough forest land in the United States,
if managed -properly, to supply all our needs for forest products.
Preservative treatment of wood. - Some have contended that if
wood were not given preservative treatment, decay would be faster and
more lumber would be used, which would lead to more profit and therefore more possibility of conservation. The fallacy in that reasoning
is that if wood could net be depended on to last for a reasonably long
period, substitutes would rapidly and probably permanently displace
the use of v.ood where decay is a hazard. Vfood preservation has served to maintain forest income and forest industries because it makes
timber more durable and, therefore, adaptable for purposes it would
not otherwise serve.
Increased utilization. - The old practice of leaving about
two-thirds of the tree in the forest is gradually disappearing with
the development,of newer uses of wood in which size and shape have
little importance. Veneers, composition boards, plastics, paper
pulp, insulating materials* increased use for fuel in mills and
homes, production of moldings from slabs, and production of great
Quantities of crating and box material all make possible more income
for the forest worker. This increased efficiency is brought about
by research in wood use and economic management, Marketable forest
and mill wastes may provide the margin of profit which may make
possible better protection and management of the forest.
Veneers and plywood. - The use of wood veneers and plywood
is an important development in wood utilization. Veneers are made
by either rotating a log against a stationary knife, moving a sharp
knife against a stationary log, or by sawing. In the first two
methods, the log is steamed or soaked to make cutting easier and
prevent splitting. These two methods eligtinate the'waste in sawdust*
High-grade logs for finish and cabinet woods are figuratively
stretched many times the amount of such woods thoy could produce as
regularly sawed lumber. The inner layers of veneer and plywood may
be made of inferior quality wood. Any lack of strength because of
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poor quality is more than compensated for by the system of bluing
in alternating direction of grain in the successive layers* For
many purposes veneers and plywoods not only make a more attractive
surface, but a stronger nonwarping board. Plywood has opened new
fields of use and retained sane old ones for forest products.
Plastics. - The use of wood cellulose in the manufacture of
plastics is the basis of several rapidly growing industries. In
this field the forest gives promise of continued and greater contributions. Finely ground wood is mixed with a molding compound
and subjected to high pressure and temperature. The resulting
product is entirely different from wood in appearance and is known
as a plastic. It can be cut with a knife or saw. It takes a variety of finishes, is light, strong, and has many uses. Combs, door
knobs, belt buckles, dishes, and hundreds of other celluloidlike
articles are made in this way.
Rayon and cellophane* - In making rayon and cellophane, the
wood cellulose is chemically treated and then forced under high
pressure through tiny holes to form threads or through slits to
form sheets. The threads are woven into rayon fabrics and the
sheet material is cellophane. These products represent another
rapidly growing use for wood.
Fuel. - It may be a surprising fact to many that wood for
fuel is second to lumber as a major forest product. Wood othervrlse valueless because of poor quality and distance from market
often serves this important purpose. Since coal and petroleum are
nonrenewable, as supplies of these fuels decrease and prices rise,
the forest may be called upon to supply more and more fuel.
Water. - Water storage capacity of watersheds, and maintenance of stream flow as a result of the forest cover, may make available to a greater and greater extent water for driving hydro-electric plants. Closely related to this service of the forest are
other contributions - irrigation, navigation, illumination, communication, and municipal and domestic water supply.
Pulp and paper. - Some people question the advisability of
cutting 80 acres of forest for the publication of one edition of
a Sew York Sunday paper, thinking it necessarily involves devastation. Such is not the case. If the cutting is done properly, this
use of the forest is highly desirable as it gives economic stability
to communities and industries. The paper industry also uses hundreds of thousands of cords of sawmill waste and provides employment
for about 130,000 persons and supplies the main facility for exchange of ideas.
In the Pacific Northwest pulp mills were originally established to make paper as a byproduct of the limber industry. This situation has changed, however, and paper making is now a major industry
in this region. In the Lake and Northeastern States our best pulp
forests of spruce, hemlock, and poplar do not at present begin to
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•supply, the demand for pulp* but may do so in the future, if sustained-yield cutting is practiced on existing stands and cut-over lands
that have proved unprofitable for farming are reforested.
Even though southern pine is not extensively used for newsprint paper,' a 70 percent increase in demand for kraft paper between
1926 and 1936 has been sufficient reason for rapid development of the
pulp industry in the South. Here cheap labor and power, a plentiful
supply of fresh water, and good exporting facilities exist, and
there is plenty of forest—if managed properly. Most of the plants
have been located along the coast to take advantage of these facilities. Thus the demand for pulpwood has increased in a limited area,
since the supply for a mill must be obtained within a radius of 200
miles.
For better or for worse. - A new and very real problem in conservation is developing in the South where thousands of sawmills are
operating and the pa.per industry is expanding. In about half of this
area the sawmills are now using more than the annual growth. During
the years 1935-37 there was a tremendous increase in the number of
pulp mills in the South. Eighteen large plants were erected, and
most of them will soon be in operation. When it is considered that
a pulp mill needs from 200 to 1,000 cords of wood per day and must
secure its supply within 200 miles of the plant, and that two or more
of these plants may be in the same locality, a very grave danger of
clear cutting of forests exists. Superimposing this new pulp industry upon the wood-using industries already established, and taking
into consideration the fact that the pulp producers can utilize trees
down to a very small diameter, it is apparent that without some form
of intelligent management extensive areas may be left in unproductive
condition for generations.
. The situation is set for one of two extremes. If intelligent
management and sustained-yield cutting are employed, this new industry may mean the economic salvation of thousands of farmers and many
communities in the South. If conservation measures are not followed,
it will mean "boom and bust."
•
Fortunately, the .pulp industry is aware of the dangers in the
.situation. A pulpmill, unlike a sawd.ll, must be large and permanent to bo profitable, A pulp mill costs from 5 to 15 million dollars. It is impossible to find in a small radius enough trees to
?'cut-out and get-out" or to pay-off the initial investment and mate
a profit.
Some of the pulp companies Own large tracts of timber that
will bo cut on a sustained-yield basis. Such tracts, however, cannot supply their needs entirely. Most of the companies will have to
rely to a considerable extent upon pulpwood obtained from other
sources, largely from farmers. Since a plant must have a steady
flow of froshjy cut cordwood every day, contractors enter the business between the mills and the farmers. This complicates the conservation problem, for these contractors have no investment in stationary equipment to tie them down.
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The outcome depends on the control exercised by landowners
and farmers. It would seem that their own interest would lead them
to cut trees on their land in such a manner as to build up the growing stock and permit later cuttings at regular intervals, thus providing a steady income. Because of economic pressure, however, many
will insist upon cutting everything having present cash valueu Landowners and farmers, therefore, need protection against themselves.
Ultimate success in keeping southern farm woodlands growing trees may
depend upon an aggressive campaign of education conducted by both
public and private agencies. The contracts for cutting should contain the provision for sustained-yield harvesting in order to prevent
devastation before education can become effective. The more-farsighted companies are insisting on contracts requiring the sustainedyield-cutting clause.
Selective use. - While there is some competition between the
pulp and turpentine industries, it is not serious. Turpentining is
more profitable, hence trees are used for that as long as possible,
and then may be cut and sold for pulp. The pulp mills are an advantage to the naval stores operator because they give him a market for
the small trees he thins out of his forests and also for his old
trees which have been "worked-out" for naval stores.
A different situation exists in the case- of the thousands of
small sawmills in the South. They need timber and so does the pulp
mill. Operators have the choice of moving 200 miles or more from a
pulp plant, closing down, or paying higher prices for timber than
does the pulp mill. Probably all these things will happen. Ordinarily, the sawmill pays more for timber, but it uses only the bigger and better trees. Hence, many of these sawmills will continue
to exist if the farmers vail manage their lands so as to produce
saw timber primarily and sell the thinnings and deformed trees for
pulp. Such a plan would result in an added advantage to the farmer
by giving him two outlets and a price leverage for his pulpwood. If
pulp prices were too low, he could let his trees grov; for saw timber.
Again, with two outlets the farmer might well grow more acres of
timber and make profitable use of land that has been submarginal in
producing cotton and other farm crops.
Grass, a forest byproduct. - The forest contains many plants
other than trees. Shrubs, vines, herbs, and grasses in the less
densely tree—covered areas and the grasses in the open meadows of
the forest make a definite economic contribution. In the 5-year
period, 1925-29 inclusive, the national forests alone yielded an
income of $1,626,388 from grazing fees. To this income might be
added a much greater figure for the grazing return from farm woodlands. Another and still more intangible figure is the value of
grazing for our wild herds of deer, elk, bison, and antelope.
Neglect in using this natural resource would be as much a
waste as to let great quantities of usable wood decay in the forest". It would, in fact, involve a greater waste because grazing
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provides a much easier way of realizing on a potential value than
does more. complete utilization of wood. Grazing animals provide
a natural and cheap way of gathering, concentrating, ond transporting a bully and otherwise unused part of the forest crop.
Misuse in grazing. - The grass resource is the most completely used of any forest resource. The danger lies in overuse. When
large numbers of livestock or wildlife forms are confined on small
areas, the close eating end trampling of the grass not only retards
its growth but may also kill it (see'Unit V, page 97 ) and expose
the soil to v$ind and water erosion.
In the southern pine forests hogs cause much damage by eating the succulent roots of young trees. It is impossible to get a
good renewal of stand in longlcaf pine timber where hogs are pastured. Excessive trampling of the soil by livestock in wet weather
often causes the soil when tried to become hard and impervious to
water. Early pasturage in the spring when the grass is just starting is especially injurious. The range may be destroyed when too
many head of livestock in proportion to the growth, feed value, and
type of grass are pastured. Lack of or poorly located watering facilities or improper salting practices may cause livestock to concentrate on a few small areas throughout the season, thus leading
to rapid destruction of the grass cover in these localities both
through trampling and by chemical action of the salt.
Indications of misuse in grazing are a hard compacted soil,
presence of a large proportion of worthless and nonpalatable plants,
dust, muddy streams, short grass, high browse line on trees,- and
lack of young trees.
Maintaining the grazing capacity of the forest is important
because many forest dwellers and nearby ranchers are dependent on
it for summar pasture. Fortunately through years of experience and
study, the Forest Service has developed grazing systems for various
types of areas in the national forests.
Good grazing practi.ees. - Sheep are potentially more harmful to pastures than other kinds of livestock, but the fact that
they are in constant charge of a herder often makes them less harmful. If bedding grounds and feeding areas are changed daily, no injury results to the ranges.
Cattle are not usually herded, but their grazing can be controlled somewhat by salting methods. If salting places are well
scattered and located away from watering places, the pasture is more
evenly utilized and the formation of barren salting grounds is avoided.
In all cases the number of head of livestock on an area must
be limited to the carrying capacity of the vegetation. When ample
winter range or feed is provided, early spring pasturage becomes urv»
necessary. Giving the grass a good chance to get a start in the
spring will enable it to produce better during the grazing season.
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Misuse in recreation. - IMth the recent rapid increase in forest recreation following the development of the automobile and the
paved highway increased abuse of the forest has occurred. Forest
recreation does not, however, necessarily carry with it an increase
of forest misuse. Attitudes of recreationists are important influences in proper or improper use.- One individual's act may in itself
be insignificant, but when millions do the same thing forest misuse
results.
Misuse of the forest in recreation is most common in, but not
confined to, areas near cities. Fire in the forest is the most harmful result of the recreationist's thoughlessness. Tramping feet and
crunching wheels also wear down the grass and pack the soil in areas
where use is'heavy. Saplings and shrubs may be bent over, broken,
and scarred. If not destroyed entirelj'-, the injuries leave such trees
subject to insect and disease attacks. Gasoline and oil leaking from
cars kill all vegetation with which they come in contact and leave
the soil inhospitable to vegetation for years. Nuts, flowers, and
plants are often gathered in such quantities as to endanger reproduction.
Digging wild plants, cutting good trees for fuel, polluting
streams, shooting birds that keep insects in check, and taking more
than a just share of fish and game arc the most common abuses of the
forest by rocreationists.
Bottles, tin cans, and paper are scattered about by recreationist s. Although in themselves harmless to the forest, these things
are unsightly. More important is the fact that they indicate a lack
of appreciation of the forest .and of consideration for the comforts
of others. Much the same.attitude is displayed by rocreationists who
leave campfires unextinguished or are careless with matches, cigars,
cigarettes, pipe ashes.
Naval stores conservation. - The most flagrant abuses today
in turpentine production arise in working young trees too small for
most efficient production, and in chopping rather than chipping the
trees to secure the flow. Not only are the trees often chipped too
deeply but the "streaks" arc often too wide. Often in an effort to
increase the flow the owner attempts to work too many faces oh the
tree at one time. Good practice under the naval stores conservation
program provides for the working of no trees less than 9 inches in
diameter and two faces arc allowed only if the tree is at least 14
inches in diameter. At each streaking the chipping is limited to
one-half inch in height thus keeping the chipping low and each face
is worked for a period of not more than five seasons. These and
other improved practices make it possible and profitable for a turpentine farmer to work his trees for naval stores for periods of 10
to 20 years or longer. Moreover the periods of gum yields are longer and final wood values are higher than when conservation practices
are not followed.
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Other forest chemicals. - At one time the use of hemlock
bark for tanning leathers was the cause of forest waste. Often
only the baric of the tree was used, the rest being left to rot in
the forest. This Viraste problem, never acute, has been solved too
well fron the standpoint of forest utilisation. Tannins are now
produced .synthetically, leaving little demand for the tanbark that
might be'sold as a byproduct of lumbering.
Originally, wood distillation, while using a much higher percentage of the tree than lumbering, was carried on with inefficient,
wasteful ovens and stills. Development of more efficient means of
producing wood alcohol -and the replacement of charcoal as a fuel almost sealed the doom of the industry. Recent improvements in wood
distillation may enable this use of wood to survive as a by-industry
01 limber production, providing a profitable way of securing a more
complete utilization of the sawmill waste.
Recent investigations in the use of lignin point to a revival
and probable expansion of the chemical uses of wood.
Foods from the forest. - Maple sugar production, it seems, is
an especially unique forest industry in that little if any misuse or
abuse occurs in the process. However, proper spacing in the grove,
the limitation of grazing, and proper tapping may help to prolong
the life of the trees or insure a greater flow of sap. The gathering
of nuts and berries from forests is often of considerable local importance. The fire hazard is the main throat in this activity.
Christmas greens. - Much of the action needed to bring about
forest conservation is beyond the povrer of the individual, but nearly
every one can do something about the effects on the forests of the
use of Christmas tr-Vis.
If the trees come from a Christmas-tree farm or the tixinnings
of a forest made 'inder the direction of a forester, there can be no
question but that the use is justified as supplying employment, a
commodity of commerce, and particularly aesthetic satisfaction. If,
on the other hand, a mountain slope were denuded in such a way as to
result in bareness, that would be a misuse. Very few Christmas trees
are so obtained. As a national problem in conservation, the Christmastree alarm is unfounded.
The use of holly for Christmas decoration parallels closely the
use of the Christmas tree. Holly is now harvested either from wild
trees or plantations. A crop may bo trimmed from a tree in such a way
as to encourage greater growth "nd productivity.
Some States have passed laws regulating the cutting and sale
of Christmas trees and other decorative greens.
Forest research. - In order to determine scientifically the
best p;ays to maintain and utilize forests 12 forest orporiment stations and the Forest Products Laboratory at Madison, Wise., have been
established by the U. 3. Forest Service.
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The forest experiment stations are located in the various
parts of the United States. Studies are carried on to determine
the answers to many questions and problems in the whole range of
forestry from lumber production practices to recreation facilities.
The experiment stations are conducting an intensive survey of our
forest resources, A wealth of important information has already
been acc^.ujlated as to kinds of timber, its location, condition,
and accessibility. Since inventory is one of the major activities
of a conservation program, this survey will provide the most adequate data we have ever had for planning for the future use of the
forests«
At the Forest Products Laboratory the research is centered
on the use of wood and its derivatives. Since v;ood is in such general use, many questions arise as to what the best use may be and
how best to make such use. Investigations are made to determine
answers to problems varying from how a nail should be driven for
the maximum holding power to the molecular structure of cellulose.
The research in wood preservation, for example, has retained for
wood many of its uses. The research in the making of plastics
from, sawdust indicates the possibilities of new uses of wood and
its derivatives in meeting changing demands of industry.
Problems of Forest Land and People
Who owns the land? - Legally the forest owner has the right
to do as he pleases with the forests on his land. In a broader
sense the public has an interest in this land because of the influence of the forest upon run-off of water and upon erosion, but more
particularly because this land is a part of the tax base for the
support of public institutions.
.
• •
The conservation viewpoint holds that the rights of land
ownership carry with them certain obligations. The essence of this
view evolves around stewardship rather than complete ownership.
Actually, it conceives the owner as a custodian of his land for but
a short time when reckoned in the span of man's dependence upon the
resource. Stewardship grants to the owner a fair return on his investment but it holds that he has no moral right to destroy the
productivity of the resource since the welfare of present and future
generations depends so largely upon its perpetuation. It concedes,
however, that since the people have an interest in the resource,
they also have certain responsibilities in helping to make it possible for the indiv3.du.al owner to adopt conservation practices.
Forest land that becomes unproductive through lack of protection or mismanagement fails to provi.de its share of tax revenues
and ceases to support adequately the individuals attempting to make
a living from it. Great areas of this country have drifted into
this sad plight. The people have become wards of public charity.
Their devastated lands have become a drain- on productive lands because of the shift of tax burden to the latter.
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Tax delinquency. - In the past under the ordinary operating
procedure in forest areas the taxing methods have usually favored
tax delinquency rater completion of the first d&b of timber. Taxes
are Imposed in most States regardless of whether the land gives the
owner a return. Tirber isj howeverj a long-time crop. Faced with
an annual tax bill and with the risks involved in growing a crop of
timber, the individual owner has often reasoned that the easiest
way out would be to cut his timber, abandon his holdings, and allow
the land to revert to public ownership through the simple expediency
of failure to pay taxes. Observing other lands being abandoned, some
owners have wondered if this would not increase their-taxes. Usually
it has for when land reverts the tax base is theroby narrowed and the
burdens of other forest landowners and of the local butcher, baker,
.and ccandlestick maker are accordingly increased. .Arid so the circle
widens. Tax delinquency has become so widespread in many forest
areas that it presents a major problem.
Stripped cf its forest cover, the land is further damaged by
excessive erosion and by uncontrolled fires so that by the time it
comes into public ownership it presents a real problem in rehabilitation. Much of the area classed as forest land in this country is
now in an unproductive state because forestry was not practiced in
the past. Some of it has been wrongly used as agricultural land
when it should have remained in forests.
Land suitable for forest growth is often submarginal for
other forms of agriculture; that is, it will not normally yield
crops that vail allow the producer a return above his costs of production. Most such submarginal land also eventually reverts to
country ownership through nonpayment of taxes. Often the county
is financially unable to hold this land, develop a program of land
use, and restore it to productivity. An attempt is then made to
put the land back into private ownership. Because of the very nature of the lend, however, it again reverts and each time this process occurs the land comes back poorer, and the people who have
owned it in the interim are also poorer.
In cases vrfiere the county cannot properly manage its reverted
lands either the State or Federal Government should acquire such land
and reforest it or put it to other extensive types of land use, such
as limited gracing, that will allow the Land to regain productivity.
In public ownership. - One of the problems cf public ownership
of forest land centers in the fact that Federal .and State lands are
untaxable and local governments are unwilling to relinquish the possibilities of collecting future taxes from their lands. However, much
of the Land that has recently come into State and Federal ownership
and that v.hich is being acquired is in such condition that it would
not yield cash returns for seme years and consequently would pay no
taxes.
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Several advantages may accrue to the local government through
the Federal acquisition of the submarginal farm and devastated forest lands.' Insofar as is possible back taxes are paid up out of the
purchase price. Also when such lands purchased by the Government and
under management by the Forest Service again become productive, the
counties receive 25 percent of the gross revenues from the forest for
school and road purposes and an additional 10 percent is expended for
construction and maintenance of roads and trails within the forest.
If properly protected and managed such lands also yield other values,
some tangible, others intangible. Watershed protection and recreation
for large numbers of people are examples of these immediate returns
to the public owner. A program of protection from fire, determining
the ultimate best uses, and protecting measures for those uses, and
reforestation is set up on such lands administered by the Forest Service. Some of the people in these areas are given part-time work in
this program of rehabilitation. Others may benefit through the development of service enterprises catering to people who visit such public forests, particularly where they are so located as to attract
large numbers of people because of their recreation values.
Alternatives to public ownership. - Arrangements have been
made by the Forest Service with States and by the States in turn with
private individuals for cooperative fire protection of forest lands.
Such measures might well be considered as applicable to other phases
of forest management. It has been proposed that Federal loans be made
to enable timber owners to harvest their timber on a conservation basis rather than to be forced by high interest charges to cut over and
abandon. It has been proposed also that the taxing system be changed
so taxes would be based on the income from timber sold rather than on
the value of the timber payable annually years before the timber is
ready to cut.
Another alternative, but one which it is hoped will not be
necessary, is public regulation of land use, such as has been forced
upon some countries by depleted resources. A national emergency,
such as might result from continued liquidation of our forests to
the point of vanishing product!vity, can be avoided by cooperation of
the public and the private owner and by public ownership of forest
lands not suitable for private ownership.
Conservation and people. - Our forest lands are extensive
enough to meet all our forest needs as a Nation, but many forest
acres have been so depleted that people living on them have no forest
crop to market and others must pay excessive prices for forest products. Moreover, the lack of adequate forest resources to provide a
reasonable standard of living in forest communities affects all of us
indirectly, for living standards of a Nation are in large part dependent upon adequate resources properly used and widely distributed.
More and better forests on our available lands are needed that people
may live better.
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ACTIVITIES:
1« Discussing, with a forest map of the United States or
of the world, before the class, the factors that operate to prevent a timber famine.
2, Making a circular diagram representing the area of the
United States, Shade lightly a proportionate sector to
represent the area originally in forests. In this sector shade heavier a proportionate sector to represent
the area still in forest, another sector within the second
sector to represent the virgin forest.
3» Discussing the difference in treatment of a forest if considered as a crop, as a mine.
4. Locating on a map of the United States the areas of greatest lumber production and the areas of greatest lumber use,
discussing the effect of this relationship on waste, cost,
and use of timber.
5. Finding out what has happened to the people in some community where forests or other resources have been devastated.
6. Making posters to show that pan suffers when he misuses or
mismanages natural resources.
7. Taking a trip through a woodland used for recreation and
listing ways in which you think h a m is being done to the
area.
8. Finding out where the Christmas trees used in the community
come from and how they are cut.
9. Making a graph of the approximate production of lumber from
186S to the present using the following data:

Year"1868
1899
1906
1909

Production
Billion board feet
12.7
35.0
46.0
44.5

Year--1929
1930
1932
1935

Production
Billion board feet
36.8
26.0
10.1
19.0

* These years were selected because they show changes in
trend.
10. MaJdng a graph showing the trend in importation of pulpwood into the United States by plotting a curve for column
A and one for column B: the imports will be represented by
the area between the two curves.

-27-

Use the following data:

Year
1904
1909
1914
1919
1924
1929
1934

Domestic Supply
Million cords (A)
2.5
3.2
3.7
4.4
4.8
6.4
5.9

Our Total Needs
Million cords (B)
3.4
4.7
6.1
7.4
10.5
14.2
12.6

11. Making a map of the United States, showing the main forest
areas. In each indicate the most common forest products
and the particular conservation problems.
12. Comparing in parallel columns the ways in which forests
contribute to the general welfare, and the ways in which
a forest may contribute to the financial advantage of an
individual.
13. Making a collection of articles that arc specimens of the
newer uses of wood.
14. Debating: The discovery of coal hastened the conservation
of forests.
15. Finding out what has been done with the tax-delinquent
land in your county if in a cut-over region.
16. Making or studying a map of your county or State showing
the amount and location of tax-delinquent land. Discussing the advisability of forestaticn or reforestation of
this Land.
17. Differentiating between conservation and preservation.
18. Showing how conservation involves protection, substitution,
restoration, utilization, research, cooperation, and planning.
19. Distinguishing between forestation .and reforestation, and
between marginal and submarginal land.
20. Defining regeneration, slash disposal, weed trees, merchantable trees, seed trees, even-aged forest, virgin forest, mixed stand.
Problems:
21. How much more lumber can be cut from a tree 18 inches in
diameter than one 8 inches in diameter disregarding height?
(Hint: the area of circle is proportional to radius squared,
the lumber to be taken out is proportional to the cross-section area.) Why delay cutting of trees until large in diameter?
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22. Make a graph showing the relative cross-section of a tree
at 4"*y©ar intervals from the time it grows from 8 to 18
inches in diameter* assuming it increases 2 inches in
diameter every 4 years. Indicate by the graph that following maturity the tree decoys.
23. If a pulpmiU requires 200 cords of wood a day and can
secure wood from a radius of 150 miles, what must be the
annual production per square mile to keep the mill in
operation? Assuming 3/4 of the area to bo in forests,
what would.the growth per acre have to be? What vd.ll
happen if the annual rate of growth is l/2 cord per acre
per year as in some places in the South?
24. A pulpmill pays $1.25 a cord for pulpwood. A sawmill
pays 02.50 per 1,000 board feet. A farmer has a woodland that wj.ll produce A cords of pulpwood an acre a
yeor or 1,000 board feet of saw timber and 2-1/2 cords
of pulpwood. Should he sell it all as cordwood or partly as saw timber ami. partly as pulpwood? (Use 1 cord ~
85 cubic foot m A25 board feet.)
Questions for discussion:
1. "'.hat are the common indications of devastation of forest
resources? How are people affected?
2. Hov; do taxes, fire risk, and financing systems affect
lumbering practices?
3. Why are tracts of land, sometimes of 100,000 acres, offered as gifts to the-. Federal Government?
A. How does the long haul of lumber from the Pacific Northwest affect lumbering practices in eastern forests?
5. Why is it the common practice for an individual owner of
a sawmill to increase cutting or production when the market already is oversupplied?
6. Forest owners often claim they cannot afford to practice
conservation. To what extent are they right? Suppose
their margin of profit were doubled, would they be more
likely to practice conservation?
7. VJhy is the cutting of small trees unprofitable?
the practice still continued?

Why is

8. Is it conservation to fell a large tree onto a smaller
tree to prevent the breaking of the larger?
9. Why do central salting, early pasturage, or too many head
of cattle on a forest range constpltute misuse?
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10. Why is cut-over land so often submarginal for farming?
11. Why is maintenance of forest covor on land one of the
most important reasons for forest conservation?
12. How are land, forests, and people interdependent? What
is the function of forests as an interrelating factor
between land and people?
13. What characteristics of the forest make it important as
a reservoir of employment?
14. If a decrease in use of pulpwood for paper occurred,
what sould be the result in employment? In what industries?
15. Do you think the discovery of coal hastened or delayed
forest conservation?
16. When is substitution a conservation measure, and when not?
17. How has the development of veneers, plywood, and plastics
affected forest conservation?
18. Why are the grazing resources of the forest more completely
used than the timber resources?
19. Why is a company operating a sawmill more likely not to
practice conservation than one operating a pulp mill?
20. What does the increasing importation of pulpwood indicate
in possibilities of using submarginal land?
21. How may pulp mills, sawmills, and turpentine atjlls obtain
raw material from the same forest?
22. How does delay in public acquisition ox land contribute
to exploitation of the land?
23. When land becomes property of the State or Federal Government, what arc the common effects on the population, on
means of livelihood of residents, and on suppo'rt of their
institutions?
24. If you were an owner of a large forest, what could be seme
of the sources of income from this forest?
EVALUATION:
1. Have the students shown initiative in selecting and carrying
out important activities? Have they selected significant
activities? How do they react to the problems set up in the
first part of the unit? Flow do they answer the discussion
questions?
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Do students see conservation of natural resources as
fundamental to conservation of human resources? Do they see
that the public as well as the private owner has a responsibility? Do they realize that forest conservation in practice
may be reduced to a question of land utilization and its related problems, .and that actual practice of forest conservation is a toclziical job?
2. Which of the following statements do they select as best
describing the problem of conservation? (pupils' should
select Number 3.)
(1) It's too late now to do anything but censure our ancestors for their wasteful use of the forests. Besides, by the time our timber is all used, substitutes
will be available.
(2) Forest conservation is a problem of concern only to
the forest areas where there is lumbering.
(3) Forest conservation is a challenging national problem involving the individual's responsibility to the
f'YQ' ID •

(U) Forest conservation is a fine theory that can't be
practiced today.
(5) The lumber companies are the offenders; let them answer for the destruction of the forest.
3. If the student can reconcile the seeming controversial
ideas in each of the follov/ing statements, he has a good
understanding of canservation.
(1) The sacrifice of the forests that made possible much
of our national development is looked upon as wasteful exploitation, yet cutting a large tract of forest
to print one edition of a Sunday paper is not so consicered.
(2) Substitution of
Is considered a
tution of other
as contributing

forests for com on submarginal land
conservation measure, but the substiproducts for wood is often considered
to exploitation.

(3) The public may be justified in spending money for conservation even though an individual may not be?
(4) "Woodman, spare that tree" is not as good a conservation
slogan as "The ax is the true preserver of the forest."

-31-

The following objective t e s t s may bo used t o evaluate the
s t u d e n t ' s .fund of basic information.
True-false.

Put X in blank i f t r u e , 0 i f f a l s e .

0

1 . Forest conservation i s important mainly t o avoid a timber
famine.

X

2 . Forest conservation i s important mainly because much of
our f o r e s t lend i s unproductive and unable t o suoport
people.

0

3 . Most of the f o r e s t s i n the United States are very p r o ductive of timber.

0

lr. The fact that most of our lumber is in the Vfest and the
centers of use arc in the East is an aid to conservation.

0

5» Replanting after cutting is common practice among private
owners of forest lands.

X

6, The private forest owner often cannot afford to practice
forest conservation.

X

7« There are many conservation practices that are profitable
to a private o;mer.

X

8. The public can' justifiably carry some of the cost of forest conservation because it derives benefits that the individual cannot commercialize. •. .

0

9. The use of wood for fuel is a wasteful practice that
should be discouraged.

0

10. Man should be satisfied with the forest as Nature produces it.

X

U . At present we are decreasing our saw-timber resources five
times more rapidly than they are being renewed.

0

12. Cattle should not bo graced on the national forests.

X

1 3 . The e a r l i e r cut-over Lands i n the Lake States were b e t t e r
for farming than the more recently cut-over l a n d s .

X

14. I n general the standard of l i v i n g of people on the Land
i s i n d i c a t i v e of s o i l p r o d u c t ! v i t y .

X

1 5 . Land i n f o r e s t areas too poor for profitable farm crops
usually w i l l produce t r e e s p r o f i t a b l y .

0

16. Counties usually r e f o r e s t ta>:-dclinquent cut-over lands.
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X

17. State and national forests are being increased and enlarged by the addition of subriarglnal deforested lands*

0

IB. Substitution of other tilings for wood is of great importance as forest conservation.

X___ 19. Lack of wood use may prevent adoption of conservation
measures.
X

20. Forests contribute services as well as materials to man.

0

21. Forest recreation increases the fire hazards in a forest
and therefore should be prohibited.,

X

22. A determination of conservation measures is based on
scientific facts considered in the light of economic and
social facts.

0

23. Conservation is synonymous with preservation.

X

24« A pulp mill may contribute to the cutting of trees before
their greatest growth period.

0

25. Present indications are that in the near future the South
will produce ] .est of our newsprint paper,

X

26. Farmers of the South can make most out of their woods by
selling the thinnings and culls for pulp, turpentining
the stand, and then selling the best trees when big enough
for timber.

X

27. Leaving seed trees is the most economical way of reforesting.

C__ 23. Slash disposal is of Importance in conservation chiefly because it implies greater utilisation.
X

29. One of the main problems in forest conservation is to decide the specific use to be made of each forest area.

0

30. Selective cutting is an exploitive- practice because it
takes only the best and leaves the poorest.

X

31. Sustained yield is obtained by cutting only the equivalent
of the grevrth made in the intervals between cuttings.

X__ 32. To remove mature trees is a conservation practice.
Multiple choice:
Underline the proper term in the ( ).
1. The need for (fuel, land, timber) was the main cause for
forest destruction in pioneer days in the Central States.
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2. The mads cause of forest devastation by nan today is
(financial pressure, demand for timber, ignorance of conservation measure s).
3. Cutting out too many trees may induce the growth of an
unproductive forest because of (increased quantities of
slash, fostering diseases and insects, fostering growth
of weed trees).
J+i Most destruction occurs when logs are assembled by (the .
high-lead method, horses, tractor).
5. Overgrazing is indicated by (excessive eating of salt,
increase of unpalatable plants, floods).
6. Most of the misuse of forests by recreation seekers is
caused by (leaving debris, cutting young trees for fuel,
carelessness with fire).
7. Tax-delinquent lands usually revert to the (county, State,
Federal Government).
8. Most cut-over lands are (profitable^ marginal, subnarginal)
for agriculture.
9. Forests are important in the land-utilisation problem as
(a profitable use for abandoned lands, as a source of new
land:, as modifiers of climate)
10. Reforesting poor agricultural land should aid farmers in
general because it Tall (provide a cash crop, errich the
soil, reduce agricultural surpluses).
11. The degree of utilisation m i l be highest when used for
(timber, pulp, turpentine) only.
12. Pulp rills are less likely to cause exploitation than sawmills because they (cost n.or>.;, use smaller trees, use poorer quality trees).
Completion test:
Fill the blank with the proper term.
1. The most serious forest abuses are those which interfere
with the renewal of the forest,
2. Fire is the biggest risk inducing a "cut-out-and-get-out"
policy on private forest lands.
3. Removal of too many trees may cause an increased growth
of weed trees.
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4. HQgg interfere with reproduction of the southern pine
forests by rooting up the pine seedlings.
5. Securing Christmas trees as thinnings from the forest is
conservation rather than a harmful practice.
6. Devastation is the opposite of conservation.
7. Reforestation of cut-over lands is a partial solution of
the land-utilisation problem.
&. The pulp industry of the South makes mostly kraft paper,
while pulp and pulpwood in the Lake and Northeastern
States are used largely for newsprint and white paper.
9. Whether or not 'wasteful forest exploitation occurs in the
South is largely up to farmers.
Matching: Put letter from first column in ( ) in second column to
show proper relationship.
Major problems of forest conservation in:
a. The South
b. Lake States
c. Northeastern States
d.

Pacific Northwest

(d) under utilization
(a) danger of over utilization
(c) protection and reforestation
(b) reforestation.

BIBLIOGRAPHY:
Books on forestry
Allen, Shirley W.
1939;> An introduction to American Forestry. 402 pp.,
illus. •McGraw-Hill Book Co., N. Y.
Brown, Nelson Courtlandt
1935> General forestry. 293 T>7", illus. John Wylie
and Sons, New York.
DuPuy, VJ. A.
1933, Our'Nations Forests. 264 PP«> illus. Maomi.ll.an
Co., New York.
Illick, Joseph S.
1939> An outline of general forestry.
Barnes and Noble, New York.

-35-

294 PP«> illus.

Kylie, H. R., Hieronymus, G. H., and Hall, A. G.
1937, CCC forestry. 33A pp., illus. For. Sorv., U, S.
Dept. Agr. Superintendent of Documents, Governnent Printing Office, Washington, D. C.
$1.00
Pack, Charles Lathrop, and Gill, Ton
1929, Forests and mankind. 250 pp., illus. Macnillan
Co., Nov; York.
1931, Forest"facts for schools, 336 pp., illus. Hae~
millan Co., New York.
Books, general, on conservation
Brinser, Ayers, and Shcpard, Ward
1939, Our use of the land. (American Way Series) 303 pp.,
illus. Harper end Bros., New York.
Butler, Ovid
1935, American Conservation. 138 pp., illus. American
Forestry Association, Washington, D. C.
Chase, Stuart
1936, Rich land, poor land. 36I pp., illus. McGrawHill Book Co., New York.
Glover, Katherine
1939, America Begins Again. 332 P"n., illus. McGrawHill Book Co., N. Y.
Parkins, A. E., and Whitaker, J. P.. (Edited by)
1936, Our natural resources and their conservation. 65O
pp., illus. John Wiley and Sons, New;-York.
Sears, Paul Bigelow
1935, Deserts on the march. 231 pp., illus. Univ. of
Okla. Press., Norman, Okla.
Van Hisc, Richard (Edited by Loomis Havemeyer and others)
1930, Conservation of our natural resources. (Based
on Van Hise's "The conservation of natural resources in the United States") 551 pp., illus.
Macrillan Co., New York.
*

Encyclopaedias
Americana, Americana Corporation, Chicago.
New International-, Funk and Tagnalls, New York.
Compton's, F. E., Compton Co., Chicago.
World Book, The Quarrie Corporation, Chicago.

-36-

Magazines of Forestry and Conservation
American Forests, American Forestry Association, Washington, D.C.
American Wildlife,, American Midlife Institute, Washington, D.C.
Conservation, American Forestry Association, Washington, D.C.
Journal of Forestry, Society of American Foresters, Washington,D.C.
Nature Magazine, American Nature Association, Washington, D.C.
Outdoor America, Isaac Walton League of America, Chicago, 111.
Publications .available from the Superintendent of Documents, Government Printing Office, Washington, D. C.
Silcox, F. A.
1935a Forests vital to social and economic welfare of
many communities. ,U« S. Dept. Agr. Yearbook Sep.
1554, 6 pp. (Reprint of pp. 212-217 Dept. Agr.
Yearbook 1935)
Publications available from your regional forester
Ashe, W. W,
1930, Snail trees wasteful to cut for saw timber. U. S.
Dept. Agr. Leaflet 55, 5 pp.j illus. (Rev. 1930)
Bruere, Martha Bensley
1933, Taming our Forests. For.Serv. U.S. Dept. Agri.
unnumbered, S7 pp., illus.
1933, What forests give. For.Serv., U.S. Dept. Agri.
unnumbered, 79 pp., illus.

Cary, Austin
1929, Good naval—stores p r a c t i c e .
Leaflet 41, 4 p p . , i l l u s .

U.S. Dept. Agri.

Forest Service
1938, The work of the United States Forest Service.
U. S. Dept. Agri. Misc. Pub. 290, 40 p p . , i l l u s .
Hammatt, R. F.
1936, Forestry and permanent prosperity. U.S. Dept.
Agri. Misc. Pub. 247, 2C pp., illus.
Motion picture films, film strips, lantern slides are available for transportation charges from your regional forester. Maps
and posters are also to be had.
Address Regional Forester at any one of the following cities:
Federal Building, Missoula, Mont.
Post Office Building, Denver, Colo.
Post Office Building, Albuquerque, N. Mex.

-37-

UNIT II ~ THE RISE OF-'THE'. CONSERVATION MOVEMENT
(For American History)
PROBLEMS:
1. How does the persistence of early ideas of forest preservation affect present progress in forest conservation?
Why was the term "forest reserves" replaced' by "national
forests"?
2. Why can it be expected that forest conservation will play
an increasing role in future national policies?
3. What should be the respective place of Federal, State, and
private ownership; Federal and State regulation; .and Federal, State, and private cooperative protection in a
national policy of forest conservation?
DESIRED OUTCOMES:
1. Appreciation of the contributions of outstanding leaders
in the conservation movement.
2. Appreciation of the importance of the conservation movement in cur national development.
3. Understanding of the needs and motives of the groups for
and against .conservation at various periods.
!+, Understanding of how the modern conservation movement developed out o" the movement for forest conservation.
5. Realization of the need of public opinion in support of
conservation.
6. Appreciation of the importance of cooperation as a conservation activity.
APPROACHES:
1. Tell the story of the dissipation of public lands under
the Federal land acts from 1841 to 19U> how 40 acres were
often purchased and the timber cut from many other forties,
how a homestead was claimed by uso of pictures of a wooden
shipping box with windows and doors painted on it, how
claims arere made under the Desert Land Act .and the Swampland Act on adjacent tracts. Bring this home to students
by putting the emphasis on the dissipation of much of the
Federal grants of land to States for school purposes. Much
of this was timber that could have boen managed to provi.de
a cash income to schools indefinitely. If you are in one

-39-

of the land grant States, look.up the history of
Lands in your State. How much of it was timber?
happened to the land? If sold, what happened to
money? From how much forest land do the schools
State still receive income?

these
What
the
of the

2. Discuss the C.C.C. as one of the outcomes of the conservation movement. What type of work has the C.C.C. done in
the community? In the State? Have some student report on
the forestry activities of the C.C.C.
3. If you live in the Tennessee Valley, discuss the forest
conservation activities of the T.7.A. If you live in a
soil conservation district, discuss the forestry activities of the district.
U» Have a member of some local organization interested in
conservation tell the history of that organisation's work
in connection with conservation.
OVERVIEW:
The development of the conservation movement may be likened
to the formation and flow of a river. Here and there arose springs
of thought or action. Some of these came to naught just as a spring
may seep away because of lack of volume before it reaches the supporting influence of another rivulet.
It may, on first consideration, seem strange that the early
colonists should be confronted with a shortage of fuelwood, when they
were surrounded by forests. One is likely to forget the inadequacies
of colonial transportation. Manpower was for some years the principal means of bringing in the great quantities of fuel needed to withstand the rigorous New England winters. Timber 5 miles away was almost as inaccessible in those days as is timber 3*000 miles distant
today with present transportation facilities. It was probably this
situation, together with the realization of the value of timber for
export, that in 1626 led to the passage in the Plymouth Colony of the
statute prohibiting the removal or sale of any timber out of the colony without a permit. That act was the beginning of one of the main
tributaries in the stream of thought that developed into the American
conservation movement.
An interesting development of the Colonial period that is often
given too much significance was the marking of certain trees with the
"broad arrow" of the king. The marking was dyne to reserve the best
trees for use as masts for the king's navy. The colonists apparently
paid little attention to such reservation of trees. Although there
was similarity of purpose in the broad arrow and the naval forests of
the United States, there is no apparent connection.
The naval forest reserves were important not so much because
they were the first reservation of forest land by Congress but because
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a statute passed in 1831 covering depredations on these naval reserves was the basic law in forest trespass for many years. However, the naval forests cannot be considered as part of the main
stream of the conservation movement.
Local timber shortages, because of lack of transportation
facilities, have occurred from time to time ever since colonial
days. But as transportation developed, and the frontier was pushed
into the Ohio Valley and the Lake States the idea of inexhaustibility of the timber supply became firmly established. The prevalence
of this belief for years checked the course of the conservation
movement.
About 18-40, forest destruction had been carried so far that
some of the results began to'be evident, chief of which were soil
erosion with consequent depletion of fertility and floods with consequent decreased flow of many streams in dry periods. These things
along with European influences, gave rise to the idea that forests
affected climate, especially rainfall. For a period the stream of
the conservation movement was augmented from this source while the
upper channel remained badly choked with the idea of inexhaustibility.
About the time this branch began to run lowj another stream,
the Arbor Day movement, flowed full into the channel. At times it
attracted so much attention that it actually interfered with the
feeble efforts of the few who saw hope only in overcoming the idea
of inexhaustibility that restricted the main channel of the conservation movement. Eventually, however, this obstruction was cleared
and the movement was released to flow on. Soon so many other tributaries, each typifying an event, reached the main channel that the
stream became recognizable as the American conservation movement.
CONTHIT:
Local Shortage of Fuel .and Ship-timber
Colonial statutgs. - The earliest record of any concern for
America's forest is. a statute of Plymouth Colony in 1626, to the effect that no timber might bo removed or sold out of the Colony without a permit. Interpreted in the light of the times, it is readily
understood that this was probably more an indication of lack of
transportation facilities than protection of forests. During the
colonial period there was a variety of purposes indicated in statutes
concerning trees and timber. These merely recognized the timber as
of value, or a part of the land, and were, in many cases, an expression of authority by the Governors. In 1638 the first provision was
made for timber viewers to determine which trees to cut. In 1678
trespass and waste were recognized in certain laws.
William Penn was probably the first man in this country to attempt anything approaching the present practices of conservation.
One of his Pennsylvania (Perm's Woods) ordinances in 1681 required
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that for every five acres cleared by a settler one acre must be
left in forest. Perm's experience and observations of European
forest conditions no doubt influenced him to make this ruling.
The importance of a minimum diameter as a basis for efficient use of trees was incorporated in the Massachusetts charter
in 1691, reserving all trees more than 2 feet in diameter unless^
cut under a royal license. Later, at Albany, legislation prohibiting the sale of logs less than 6 inches in diameter was passed.
Forest fire damage to soil and young trees was first recognized by
statute in Massachusetts in 1743*
Pine and live oak for the Navy. - Just as the king's primary
interest in the forest expressed by the broad arrow was for naval
purposes so it was with the new Nation. It appears that by 1800
there was a scarcity of suitable ship timber, and certain stands of
live oak were reserved by the Government for the purpose. Live oak
produced timbers especially adapted with but little hewing to making
ship's knees and other parts. However, the events connected with
the naval reserve forests have little significance in the history of
conservation.
In 1799, Congress .appropriated $200,000 to purchase and reserve timberland for the Navy. In 1317, the Secretary of the Navy
was authorized to explore and select oak and red cedar tracts. A^
penalty was imposed for cutting timber on these tracts. The President was authorized to use the Army and Navy to protect the naval
reserves. An important statute was passed in 1831 covering depredations on the naval reserves. This law served as the basis of forest
trespass enforcement for many years. The importance of naval reserve
forests decreased rapidly with the development of the art of building
irom ships. These reserves were still in existence, however, as late
as 1895. Naval reserve forests are notable because they received
early attention, but were inconsequential from the standpoint of later
more basic conservation problems or policies.
The GLLmate Interest
Forests and rain. - Parallel with the interest in forests
for the Navy there developed an interest in forests as modifiers of
climate, particularly rainfall. This was duo in part to European
influences. Following devastation of certain French forests there
had'been alternately floods and dry streams, giving the impression
of climatic change. A number of American writers visiting Europe
carried this idea to America where it fell on receptive ears, partly
because the same thing was beginning to happen here. In 1839 drought
was ascribed to the destruction of forests. A book published in 1855
pointed to drier summers, smaller streams, and shoitagc of vrood as result:' of forest depletion. A report of the Commissioner of the Land
Office likewise pointed out the influence of forests on climate.
Even as late as 1934, when the Prairie States Forestry Project was announced, many people assumed the object was to increase the
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rainfall of the region. Forests are the result rather than
the cause of rainfall. It is generally accepted that wind velocity,
temperature., and humidity in the forest or nearby are different
from wind velocity, temperature, and humidity in open areas, but
these are neither rainfall nor climate. Such influences are sometimes spoken of as micro-climate,- or climatic factors of a small
area. The effectiveness of rain-because of the water holding power
of forests should not be confused with amount of rainfall.
Public Land and Timber Dissipated..
Frontier attitudes. - Tea, whiskey, and slavery have been recorded as the causes of important historic events.- Timber as a source
of contention and a factor influencing the course of national history
has been largely overlooked. It should not be forgotten that at times
during most of the 19th century the frontier States were irritated by
the attempts of the Federal Government to prevent the destruction of
the forests on the public domain.
Wherever.the pioneers found timber they used if freely. The
|
timber gave them a ready crop to market; it was their capital for a
start. Farms, cities, railroads, increasing population were evidences of progress to then. Liberal use of the forest was necessary
for this progress. The system, not the individual settler, was wrong.
The development of great monopolistic and speculative holdings was one
of the main causes of trouble.
The land acts. - The Government had vast areas of public domain of which to dispose. The Preemption Act of 18/41 and the Swampland Act of 1850 was based on conditions of the humid East and were
unadapted to the drier West. When applied in the West, these acts
became the basis for fraud. Great tracts of land with valuable timber were fraudulently transferred from the Government to individuals.
One method, under the Swampland Act, mas to prove claim for title by
going over the land in a boat, the boat' being in a wagon. Many of
these individual claims passed immediately into the hands of large
holders, who were interested only in exploitation. The Homestead
and other land acts were likevdse much abused. Under these land acts
forests were dpvastated and fortunes made. It is a long story, a
conflict that on the surface appeared to be one of East against the
West, but in reality one of monopoly against democracy.
Carl Schurz - first prophet of conservation. - The Government
had made feeble efforts from time to time to protect its interests
in the timber on the public domain. Agents were cither bribed, beaten, or scared out. Local Land Office representatives were entrusted
with the duty of enforcing trespass laws, with the result that nothing was. done, It is worthy of note that Congress had limited the
amount spent for protection of the forests, except the naval reserves,
to money collected as fines and penalties for violation of trespass
laws on the public domain.. Insufficient funds were inevitable, for
local juries would not convict.
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As Secretary of the Interior from 1877-31* Carl Schurz was
responsible for the forests on the public domain. It was not the
popular thing to do anything about the forests except to allow exploitation.
Schurz advocated the present forest policy. He opposed the
passing of title of forest land, and instead proposed the sale of
the timber from these lands on an appraisal basis. He proposed
protecting the forests from fire. He stood for the principle of
permanent public ownership and administration of the forest lands.
He advocated civil service for Government employees in order that
those entrusted with these natural resources might administer them
without interference from the corrupt politicians of that time. He
directed a definite fight to.establish a national policy to repeal
the vicious land laws under which the forests were, being despoiled.
He had the forester's viewpoint. He was a fearless man of action,
and did his best to enforce the laws. At that time public opinion
had not crystallized behind the idea of protecting the public forests against devastation for private gain. This lack of support
made SchurzTs position and efforts doubly hard. He fought a losing
fight except for obtaining more money from Congress for administration of forest lands and changing the attitude of a few people.
Carl Schurz was a conservationist before there was a conservation
movement.
The Arbor Day Movement
Tree planting. - As early as 1701 the Governor of.New York •
advocated that for every tree cut four or five should be planted.
The idea was apparently lost until 1866,. when the Commissioner of
the Land Office suggested planting to replace the timber that was .
being cut so lavishly. It is well to keep in mind the resistence
to attempts of the Land Office to prevent illegal removal of timber
from the public domain. No resistance was offered'by the lawless ,
forces to the planting idea.
Soon the country became enthusiastic over the apparently easy
solution of the problem. There was no fight on planting. Even several of the Lake States, where the exploitation was- norst, appropriated money to encourage planting. Several of the railroads that
were participating in the plunder of timber advocated planting, established nurseries, employed superintendents of tree planting, and
conducted experiments and demonstrations. Arbor Day was established
by the Nebraska Legislature in 1872 and the year following Congress
passed the Timber Culture Act.
Tills movement seems to have failed to recognize that existing forests could be maintained for perpetual use. It recognized,
how ver, the importance of forests*
Existing forests of more importance. - Commendable and necessary as tree planting always is, the movement absorbed energy that
was needed in the fight for protection of the forests against
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exploitation. Apparently Dr. Bernard E. Femow, Chief of the Division of Forestry, felt the futility of planting as an offset for
destruction when he spoke sarcastically of his "Arbor Day friends."
Much of the planting effort was worthwhile, however, pspecially in th^ prairie and plains areas. It is significant that Arbor
Day originated in Nebraska whore trees were few. Oat of the movement came farm woo elands and shelterbelts in otherwise treeless
places. It was demonstrated that much of the plains could produce
trees for protective rurposes. Methods for care of trees and adapted varieties were further outcomes. But so far as meeting the major
conservation problem of the time, Dr. Fernow considered the effort
futile and even felt it worse.thin a failure.
Beginning of Forestry in the United States
State forestry getg an early start. - Long before the Federal
Government did anything definite in forestry many of the States had
made attempts to do something. As early as 1*777 North Carolina enacted laws against wilful'and careless woods burning. New York was
the first- State to succeed in establishing a stable program, starting in 1884 with an appropriation of $5*000 to work out a forest
policy. The following year, the Forest Commission was established
for the care, custody, control,' and administration of State forest
lands. New York thus furnished the pattern,after which many other
States set up similar agencies.
Oregon in 1899 was the first of the far Western States to
take up forestry. A State game and forest warden was appointed.
This was the start of what became a permanent State forestry agency.
TOlile certain interests In the 'Vest opposed Federal moves to
protect forests, the same interests forced State action. The eoctensive fires of 1902 did enormous damage to private holdings of timber. Protection against fire on such property is both costly and
ineffectual for the individual, for fires do net hesitate to cross
man's imaginary boundary lines. Joint systems of protection by timberland ov-aiers were formed and funds obtained by assessing the members.
But to protect their lands it was necessary to protect adjoining or intermingled tracts belonging to owners who did not want
to share the expense.
Eventually laws were enacted in the four Northwestern States
assessing all ovjiers in proportion to acrea.ge for the support of
those protective associations. The State as landov^aer was thus made
a contributor. Soon these associations became the State agencies for
forest conservation.
American Forestry Association organized. Established in 1875*
the American Forestry Association preceded by one year the Government's first real step in conservation. This organization has been
prominent in the movement ever since. A young German, Dr. Bernard
Fomcw, -who came to this country in 186l, soon became the chief
source of inspiration for this new organization.
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"Division of Forestry cstablishc.-d._ - One hundred years after
the signing of the Declaration of Independence, Congress made the
first real move toward conservation. Dr. Franklin B, Hough was the
sponsor of this action. He was a doctor by profession. Like many
of the scientists of that day, he delved in many fields now considered as quite distinct but at that time thought of as one. He was
a writer, historian, botanist, mineralogist, statistician, and forester. It is said of him that as a boy and throughout-his life his
enthusiasm for research was boundless'.
As Superintendent of the New York State Census, Dr. Hough had
been impressed by the rapid decrease of the forest areas as showi by
successive reports from 1855 to 186 5. As a member of the American
Association for the Advancement of Science, he urged that organisation to do something about this decrease. Logically, he was appointed chairman of a committee to act. In 1876 Government forest vork
had its real beginning in the United States Department of Agriculture vri_th the appointment of Dr. Hough as a special agent to study
general forest conditions in this country. Through his efforts,
Congress in 1881 established the Division of Forestry in the Department of Agriculture and Hough headed the vork.
Hough was given a $2000 appropriation and assigned a monumental task,, to find out how much timber there was, how long it would
last, what to do about it and anything else about forests and forestry. He attacked the job with enthusiasm and devotion. He gathered xacts on a multitude of subjects and \vrots prolifieally. His
voluminous studies and reports on American and European forestry were
an important contribution to the forestry of that time. Dr. Hough
is often called the "Father of American Forestry."
So vigorous were Fernow's activities in the American Forestry
Association, that in 1836 President Cleveland appointed him head of
the Division of Forestry. He retained also his secretary-editorship
of the American Forestry Association, making his influence more effective.
At the time Dr. Fernow came into office there was considerable
feeling against the Federal Government for trying to protect the forests on the public domain. The Division of Forestry had no authority
over the forests, and Dr. Fernow being in forestry work and an advocate of conservative practices, had a difficult situation to meet.
On the one hand, were those interests that wanted to eoiploit the forest for their own advantage. On the other hand, were those among
the supporters of conservation whom Dr. Fernow called has "Arbor Day
friends," end whoso main interest was in tree planting rather than
in preventing forest exploitation.
Dr. Forncv; fostered an educational program centered on use.
Information was gathered, produced, and disseminated on the best uses
of the many kinds of lumber* His statement: "The ax is the true preserver of the forest" gave a new meaning to conservation - the concept

-46-

of utilization. His administratiopj however, lost ground, His
failure
to handle the conflicting groups and to.adjust his methods
to practical conditions jeopardized the Government's part in the
program. He left his Federal position in 1898 to organize, at
Cornell University, the first collegiate school of forestry in the
United States.
Forests Preserved
Forest reserves.. - In 1891 Congress authorized the President
to set aside forest lands from the public domain as reserves. Within a few months the Yellowstone National Park Timberland Reserve adjacent to Yellowstone Park was established by President'Harrison.
In his term he set aside 15 reserves, totaling more than 13,000,000
acres.
.
.
When the Forest Reserve Act was passed no qp ecial appropriation was made for administration of the reserves. The forest reserves, of course, did not solve the problem of devastationbbut they
did serve to focus attention on the problem and made more evident
the necessity for adequate protection from spoliation. The President
had beo^n given authority in 1822 to use the A m y and Navy for protection of the naval reserves. The Navy had helped enforce trespass laws
at Manistee, J»!ich. The Army had helped to protect the national parks
in California. However, when a request was made by the Secretary of
the Interior for troops to protect the forest reserves, the Secretary
of YTar refused, basing his action on an opinion of a judge advocate
of the Army that such u^e of troops was not provided for by law.
Thus reserves were established, but their adequate protection was delayed.
What.does reserve mean? - An early conception on the part of
many people was that the forest reserves should be indefinitely "locked up" and maintained against sane future time when all the rest of
the timber would be cut. Some even looked upon them as a sort of
sylvan sanctuary, never to be used. These misconceptions, hold mostly in the Fast, were in direct opposition to the interests of miners,
lumbermen, and stockmen in the West. For several years a continuous
fight in Congress raged between those who sought appropriations for
protection and those who fought for greater use of the reserves. A
crisis*came when, in 1397* President Cleveland proclaimed 13 new reserves, acting on the recommendation of a committee of the National
Academy of Science. Gi,fford Pinchot, then President of the American
Forestry Association, was a member of this committee. He was in favor
of the reservation, but advised against "locldng up" these forests
without making provision for their use or protection from spoliation.
Trouble over Forage rjad Water Power
The setting. - The difficulties arising over the question of
who should have the timber had been going on for more than a half
century. Mien the forest reserves were established in the far West
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^stdckroon, miners, and, later, water-power interests opposed attempts
of the Government to protect its property. Naturally, President
Cleveland's sudden proclamation of 13 reserves precipitated a bitter
fight., Out of this struggle came the Magna Charts of American forest
.•conservation, as a part of the Sundry Civil Act of Congress in 1897 •
This act established the principle of sale and protection against
fire .and depredation. It opened the way for solution of future problems in the following very general terms: "The Secretary of the
Interior ..... may make such rules and regulations and establish
such service" as will insure the objects of such reservations, namely,
to regulate their occupancy and use to preserve the forests thereon
from destruction ....-." Being loosely worded it gave very broad
authority. It is also notable that this was slipped into a last
minute conference report and passed by Congress without its contents
being generally known.
Concurrently .there was a 9-month 8Usponsi.cn of Cleveland's
reservation, free timber was granted settlers,'and the privileges
of mining on the reserves was granted. The miners were fairly well
appeased. The 9~month suspension gave the anti-conservation interests that much more time to establish claims on Clevoland*s reserves.
?Jhen again set aside these claims were used as trading stock under
the Forest Lieu Land Act, which made It possible to trade poor timber to the Government for good timber acre for acre. The sheepmen
had been virtually shut out of the reserves. The lumbermen, cattlemen, and miners, while given some privileges* still felt unnecessarily restricted. The vast water-power resources in the forest reserves were later to bring the power interests into the contest.
Timely leaders. - At this point two men, Gifford Pir.chot and
Theodore Roosevelt, came into the picture or, more accurately, the
fight. Pinchot was appointed Chief of the Division of Forestry in
1893. Roosevelt became President of the United States in 1901.
Pinchot and conservation have become figuratively synonymous. He
was educated at Yale, and upon graduation studied forestry in
France, Germany, Switzerland, and Austria. Following this training he was forester for the Biltmore estate in North Carolina. As
a member of the National Academy of Science Commission on the forestry situation he traveled extensively in' the V7ost, and as a special agent for the Department of Interior he became familiar with
the problems of the forest reserves. Me was young, a natural leader and organizer. He was independently wealthy, but possessed of
a driving desire for public service. He was a close friend of President Theodore Roosevelt.
Roosevelt and Pinchot cannot be considered separately in resnr-J-. to conservation. Very similar in personality, Pinchot furnished the scientific forestry, and Roosevelt as President furnished the authority. Roosevelt, a western man hy experience and an ardent conservationist, apparently a disciple of Pinchot, provided
just the teammate Pinchot needed. Conservation came into its ov,n
with the backing of these two independent leaders. Theodore
Roosevelt was the first President to mate conservation a major
part of his program.
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Foresters given charge of forests. - The troubles, arising
from setting aside the forest reserves emphasized an awkward situation that had gradually developed in the Government with regard to
forests. The Land Office in the Department of the Interior being
responsible for the administration of the public domain, including
forests, had been given charge of the forest reserves. The Division of Forestry in the Department of Agriculture was responsible
for forest investigations and information. The Department of' the
Interior had forests but no foresters and the Department of Agriculture had foresters but no forests. This situation naturally led
to inefficiency and a reluctance to unlock the reserves. Through
cooperative effort of both departments the forest reserves were
transferred in 1905 to the Bureau of Forestry, as the Division of
Forestry in the Department of Agriculture had been known since
1901. Later in the year 1905, the Bureau of Forestry became the
Forest Service but the name, forest reserve, was retained for a
time. It soon became evident, however, that a change in name was
advisable, and in 1907 the name forest reserve was changed to
national forest, to further indicate the policy of use and deny the
reserve or "locking up" idea. The policy now was to manage forests
for the best use of the greatest number of people and at the same
time maintain the forest, for "multiple use" and "sustained yield."
The fight for forage. - The forest reserves, like many forest areas, included great open spaces of grass, other forage plants,
and browse. These areas, previously used without charge by stockmen,
now came under Government regulation. This v/as logical too, for if
the timber resource was to be given protection from trespass, the
forage, soil, and water resources should also be protected.
There had been plenty of trouble between cattlemen and sheepmen over grazing, but they united in opposition to the Government's
restrictions on grazing on the forest reserves. Since sheep were
more destructive, than cattle, as handled at that time, the sheepmen
were virtually eliminated from the reserves and the cattlemen so restricted that they were dissatisfied. They argued that since the
grass grew annually it would go to waste if they didn't use it.
The grazing problem was transferred to the Forest Service
along with the forest reserves. In fact, one of the reasons for
maiding the transfer was the plea of the stockmen. It was their hope
that under different administration the forest reserves would be
less restricted vdth regard to grazing. The Bureau of Forestry had
advocated greater use of the reserves.
Precedent had been established for timber sales from the forest reserves as the solution of the timber problem. In 1906, Pinchot,
then Chief of the Forest Service, set up a grazing fee on the forest
reserves as a basis of regulation and as a just return for values
received.
The stockmen vigorously opposed this fee. Meetings were held
in protest. Petitions were drawn and presented for modification of
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the fee. Some asked for a remission of the entire fee. On the other
hand, ran;/- stockmen realized there were benefits to be gained for
themselves from range control that could be attained through the fee.
Roosevelt and Pinchot stood firm and vron recognition for the justice
and legality of the fee.
By 1911 the stockmen's organizations, which had been formed
for protection against the range restrictions, were swinging over
and cooperating with the Forest Service, It was through increasing cooperation that systems of grazing were gradually worked out,
first on the basis of observation and experience, and in later
years also on research.
In 1924, Congress instructed the Forest Service to make an
appraisal of range values* The outcome of the survey was an increase in the grazing fee. This again brought vigorous protests
from some of the livestock groups. However, the difficulties were
solved through a series of conferences and the development of the
present system of grazing foes based on livestock market values.
The growing realization on the part of the stockmen that
overgrazing and careless grazing are detrimental to their own interests has helped reduce to a minimum the disagreements about fees.
The Government's activities in the conservation of the forage in
the national forests have not only set a-high standard of accomplishment, but have been effective in stamping out the range wars
between the sheepmen and cattlemen* While there has often been
bloodshed in those feuds elsewhere* by virtue of the grazing regulations on the national.forests the grazing areas thereon have had
no such tragedies.
The water-power fight* - As early as 1896 a statute was
passed providing for water-power development hir permit en Government land. Later .acts gave rights-of-way but made the permits
revocable for violation of regulations. The power people claimed
this was an undue burden making investment uncertain. Long term
leases wore desired, When the forest reserves were transferred
to the Bureau of Forestry, Pinchot announced a water-power policy
which consisted of (l) charges for use of land, (2) prevention of
speculation, (3) orderly and eventually full development, (4) protection of public interests through provisions for regulation of
rates and services.
The controversy over water power was second to none, far
eclipsing these over use of timber and forage. President Roosevelt's
Inland Water-ways Commission organized in 1907 wrestled with the
problem until 1911, Pinchot, Chief of the Forest Service, was a
member of that commission. Ho contended that the power people,
for the same reasons as the lumbermen and stockmen, should pay for
rights and privileges on land belonging to the people as a whole*
Through the efforts of this commission the memorable White House
Conference of Governors was called.. The outcome of thi s conference
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was the Conservation Commission. Reports of these groups emphasised
the necessity of treating each river system as a unit with.coordinated development of all uses. For a number of years afterward the issues were confused by giving more attention to navigation than to the
water-power problem.
An act of 1910 gave the President authority to withdraw from
settlement and entry public lands that had value as water-power sites.
The problem was reduced to an agreeable basis by the act of 1920
which created tho Federal Power Commission, provided for assurance of
permanency to capital investment, and payment to the Government for
the privilege.
The Roosevelt-Pinchct accomplishments. - One of the first
steps was to broaden tho function of the Bureau of Forestry to include information service to owiers of woodlands. The announcement
of this program brought an avalanche of requests. More extensive
research was carried out. Roosevelt added 143,34-6,925 acres to the
forest reserves. The Division .of Forestry was made the Bureau of
Forestry in 1901 and then became the Forest Service in 1905. The
American Forestry Congress was held to develop pablic interest in
the movement. The administration of the forest reserves was transferred from the Land Office to the Bureau of Forestry. The forest
reserves were changed in name to national forests, to denote their
availability for use. Timber sales, the first of which was made in
the Black Rills of South Dakota in 1399, were put on a sound foVestry
basis; grazing fees were collected. The Forest Products Laboratory
at Madison, Wise., was established. Congress increased appropriations
for forest protection four-fold and for forest research fifteen-fold
by 1904. The Conference of Governors celled by Roosevelt in 1903
marked a new high point in the conservation movement. It served to
crystallize public opinion. All in all a powerful impetus was given
the movement for the conservation of forests and all natural resources.
Conservation conceived. - A multitude of problems arising
on the national forests pressed upon the .Forest Service for solution. Chief Forester Gilford Pinchot had to deal with them all grazing, minerals, water, .and timber. It dawned on him that these
were really phases of one big problem based on the land resource.
With that realization he, with others, in 1907 set abo-at to name this
new idea - and deliverately chose "Conservation". Opponents to Government conservation policies for a while were nonplused. They
looked upon this new term much as a colt does a bridle. It was a
word much like patriotism, the ideal of which one does not attack.
This new and enlarged conception of the problem redefined the issues and gained more support.
The East had long realized the importance of forest conservation because It had experienced the effects of forest removal on
water power, navigation, floods, and prices of timber. The West had
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r%c'6gnized tho importance of water for power, irrigation, and
other uses. They now began to see the forest as a major factor
in their water supply. Opening the reserves for use and placing in charge Western men who understood conditions also developed, a more favorable attitude in the Yfest toward the for—
• 'est reserves.
Cooperation Becomes an Element of Conservation
.- Lejgaj' basis for cooperation. - The Weeks Act, passed by
•: Congress in 1911, is significant for several reasons. First,
'• it provided for cooperation between Federal, State, and private
ownership in forest protection. It is the first of the 50-50
Federal aid acts. Through forest fire protective associations
of forest owners, assistance was provided for some fire protection for their forests. A second important feature of this act
was the provision for the purchase of forest properties on the
watersheds of navigable streams, thus establishing national forests in the East. The act established the National Forest Reservation Commission as a means of handling this acquisition of
land. The previous policy of returning 25 percent of the receipts from national forest lands to counties for local road •
purposes wag carried over in this act.
The cooperative idea was enlarged upon by the ClarkeMcNary Act in 1924. It provided for more effective cooperation
with the States in fire protection. It also extended cooperation with States to the production and distribution of tree
seed3 and seedlings for reforestation, including improvement
and planting of farm woodlands. Further purchases of land for
national forests was provided.
Cooperation in Federal forests. - The omership of forest lands is badly scattered. The Federal land grants to
States, wagon roads, and railroad and canal companies, usually
with checkerboard distribution, and the disposal to individuals
under the various land laws have made:, in many cases, a crazy
quilt of forest ownership. This irregular distribution of land
titles makes difficult the proper use and protection of forest
land.
Even the forests still Federally owned are controlled
and administered by several different Government agencies. The
Forest Service in the Department of Agriculture has the management of the national forests, comprising more than 175 million
acres, the Park Service and the Indian Service of the Department
of Interior have approximately 6 million and 15 million acres of
forests, respectively; tho Biological Survey in the Department
of Agriculture has charge of a relatively small forest acreage,
administered chiefly as wildlife refuges and for research in
wildlifej there are still more than U million acres of timberland in the public domain in charge of the Land Office of the
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Department of Interior.' Some of the newer agencies, the Tennessee
Valley Authority, the Soil 'Conservation Service, and the Farm Security Administration, .have forestry programs and some of them
small forest areas to- administer. This situation makes cooperation
between various Government bureaus important.
Federal and State cooperation. - State forestry received a
great impetus under the Weeks Act. The Secretary of Agriculture
was enabled to phter into cooperative agreements with the States
in order to protect forested watersheds of navigable streams from
fire. In 20 years following the enactment of this law, the area
of Federal-State protected forests had reached 227 million acres.
By 1935, 39 States, Hawaii and Puerto Rico had forestry agencies.
The South was slow in getting interested in forestry, but
once started moved rapidly. All the Southern States now have State
forest agencies.
States have acquired forest lands by early Federal grants,
by tax delinquency, and by purchase. Naturally, the States' activities in forestry are very similar to Federal activities. Since
State and Federal forest lands are often adjacent, and since many
forest problems, such as fire, wildlife, and watershed protection,
do not recognize artificial boundary lines, a high degree of cooperation is necessary and is developing between the State and Federal forest agencies.
Cooperation in conservation of private forests. - Even if
the publicly owned forests were adequately handled with the best
conservation practices possible, the problem would still be but
partially solved. The A34- million acres of forest under private
ownership present far greater difficulties than the 196 million
acres under various forms of public ownership.
The patchwork distribution of forest land among private
owners with varied and conflicting interests presents one of the
major difficulties of forest conservation. Jigsaw pussies are
simple in comparison to many of the maps showing varied ownership
of tracts of all sizes, shapes, and degrees of equity in the
property. Cooperation appears to be the principal, solution.
Many private forest owners are cooperating with Federal and State
forest agencies in the management of their forest lands. Under
this cooperative plan, these companies handle their lands properly.
Some even go so far as to refuse to buy timber from farmers who
do not practice conservation. Much of this progress can be traced
to the Weeks Act of 1911.
The Wheel Turns

• -

Conservation retires from the front page. - Turning back,
it can be seen that conservation reached a peak in 1909. While
Roosevelt and Pinchot were at the helm great things had been done.
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y,
i J f
^hoi- public h a d b e e n m a d e conservation conscious a s n e v e r b e f o r e .
F i n c h o t emphasised t h e fundamental economic, s o c i a l , a n d scientific
p r o b l e m s of conservation and v i g o r o u s l y opposed t h e sentimentalism
that f o r y e a r s h a d confused t h e i s s u e s . T h e "Woodman spare t h a t
t r e e " m i s c o n c e p t i o n of conservation h a d continued t o exist along
w i t h t h e g r o w t h of the'Vc.se u s e " conception o f conservation a s d e fined b y Theodore R o o s e v e l t . T h e p e r s i s t e n c e of sentimentalism
was p a r t l y d u e t o t h e f a c t that timber use h a d b e e n r a p i d l y i n c r e a s i n g i n comparison t o f o r e s t growth, and a scarcity of t i m b e r a p p e a r ed probable.'
W i t h t h e l o s s f r o m public office of t h e t w o forceful l e a d ers public interest w a n e d . S o o n t h e W o r l d W a r w i t h i t s attendant
'exploitation w a s i n t h e f o r e g r o u n d . A short depression followed
before t h e industrial b o o m of t h e 20's occupied t h e p u b l i c ' s a t t e n -

tion.
Fundamentals established. - The P.oor-r.clt-?inchot period
had nut the Forest Service on a scientific and civil service basis.
Obdor the leadership of Chief Foresters Henry S. Graves, William B.
Greeley, and Robert Y. Stuart, a Federal forest policy continued
to develop; science and research began to function. Most important
of all,, the attitude of most of the lumbermen, power interests, and
cattlemen had become favorable to Government policies in nationalforest administration and States were cooperating with the Government in forest protection. The Clark-McNary Act of 192/+, enlarging
on the Weeks Act and setting up a cooperative program in farm forestry, was passed.
Conservation again to the front. - When Franklin D. Roosevelt
became President, it was necessary to find work for thousands of unemployed. Like the former Roosevelt, he believed in conservation
and- in getting things done. The Government agencies for conservation were ready. The work plans for forest conservation developed
patiently through the previous years wore now balanced against unemployment. Under the direction of Ferdinand A. Silcox, who had become Chief Forester, thousands were put to work in the forests.
Thus
Enumeration
tive orders
make a long
follows:

started another great period in American conservation.
and explanation of all the act? of Congress and execuof the President having to do with conservation would
story. A sample of those having to do with forests

1. An act to relieve unemployment. This provided the basis
for forest planting, stand improver.nrt. flood control,
fire prevention and suppression, md forest research.
2.

The T.V.A. with a basic forestry program.

3. Wildlife sanctuaries provided in national forests.
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U* The C.C.C. established and assigned largely to forest
work.
5. Increased purchase of submarginal lands to be added to
national forests.
6.

The Shelterbelt Project launched. Later was superseded
by the Prairie States Forestry Project.

7. Increased cooperation vdth States and private forest
owners.
Hi/rh Points in the III story of the Conservation
Movement
1626 - Plymouth Colony statute prohibited removal or sale of timber out of the colony without a permit.
1681 - William Penn stipulated that for every five acres of forest cleared one acre should be left in forest.
1704 - The broad arrow, symbol of the king's authority, was put on
selected trees in New England, reserving them for the British
Navy.
1799 - First appropriation for and purchase of timberland for naval
reserve forests.
1822 - The President was authorized to use the Army and Navy to
protect naval reserve timber from trespass.
1831 - Congress enacted a law concerning timber depredations. This
law has been basic in prosecution of timber trespass until
recently.
1853 - Navy was called into action at Manistee, Mich., to check timber trespass on public domain, the first effective use of
Federal authority in forest protection from trespass.
1869 - Han.and Nature, a book published by George P, Marsh, marked
the beginning of European influence in American forestry.
1872 - Arbor Day instituted by J. Sterling Morton, Governor of
Nebraska. Yellowstone National Park Established.
Congress made first di rect appropriation (|ilO,000) "for suppressing depredations on the public timber."
1873 - Timber Culture Act passed by Congress to encourage tree planting (was ineffective and later repealed).
1875 " American Forestry Association formed at Philadelphia.
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1876 - Congress appropriated $2,COO for forestry investigations
and Dr. Franklin 3, Hough was selected to make the studies, the inception of what is now the Forest Service.
1877 - Carl Schurz became Secretary of Interior.
1881 - Commissioner of Agriculture appointed Nathaniel Egleeton
as Commissioner of Forestry.
1885 - New York established first effective and permanent State
forestry agency and policy.
1S86 - The Division of Forestry was given permanent statutory
rank in the Department of Agriculture to conduct investigations. Dr. Bernard E. Fernow was made head of the division.
*
1888 - Division of Irrigation established in the Geological Survey.
1S91 - The President was authorized to set aside forest reserves
from the public domain.
The Yellowstone National Park Timberlrri Reserve was proclaimed by President Harrison. This was the first step in
the establishment of cur present system of national forests.
1897 - The Sundry Civil Act provided for the sale of timber, for
the administration of the reserves .and gave the President
authority to adjust forest reserve boundaries. This has
become, the Magna Charta of forest conservation.
1898 - The first technical forestry school of college rank was established at Cornell University by Dr. Femow.
Gifford Pinchot was appointed chief of the Division of Forestry by the Secretary of Agriculture.
1899 - Congress appropriated funds to enable the Division of Forestry to expand its duties to include advice to woodland owiers
and to determine suitable tree varieties for planting.
First timber sale from Forest reserves was made in the Black
Hills of South Dakota.
1900 - Lacy Federal Game Act passed.
1901 - The Division of Forestry became the Bureau of Forestry.
1905 - Forest reserves were transferred from the Department of Interior to the Bureau of Forestry in the Department of Agriculture. The Bureau of Forestry became the Forest Service
with Pinchot as the first chief.
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1906 - Grazing foe was set up for the forest reserves.
1907 - The terra "forest reserves" was replaced by the term
"national forests".
The torn conservation was applied to the movement to protect the public interest in all national resources.
"Conservation" was started as a monthly publication by the
American Forestry Association in. September.
Inland Waterways Commission established.
1908 - The White House. Conference of Governors was called by
Theodore Roosevelt.
The first forestry experiment station was established at
Flagstaff, Ariz.
1910 - The Forest Products Laboratory was established at Madison,
Wise* Research was started in grazing.
1911 - The Weeks Act was passed authorizing Federal purchase of
forests on watersheds of navigable streams and providing
for cooperation with States in forest protection on a 50-50
basis.
1913 - Migratory Bird Lav; passed.
1917 - National Park Service established.
1924 - The Clarke-McNary Lav; was passed. This fostered farm forestry, provided more Federal cooperation for protection of
forests from fire, and for distribution of seeds and trees.
Conference was held on utilization of forest products.
1928 - The McSweeney-McNary Lav; put forest research on a definite
basis.
McNary-Woodruff Law provided for more Federal purchase of
forest lands.
1933 - CC.C. .and other Emergency Conservation Work started.
1934 - Shelterbelt project was started.
1937 - The Prairie States Forestry Project superseded the Shelterbelt project.
The Norris-Doxey or Cooperative Farm Forestry Act was passed.
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ACTIVITIES:
1. Slaking a line-date diagram, showing 10 or 12 of the most
important events in the development of the conservation
movement.
2. Reporting en conservation activities cf Dr. Franklin B.
Hough, Dr, Bernard E. Pernor;, Carl Schurz, John LIuir,
Gifford. Pinchot, Theodore Roosevelt and pointing out
what you consider the most important contribution or activity of each and give reasons supporting your choice.
3. Uaking a list of first events with dates of each, for
example:
(a) First Colonial statute
(b) First Government purchase of forest land
(c) First Government sale of timber from national
forests
U» Reporting on the different Land acts and the effect of
each on the forests •.and describing the checkerboard system, of certain of the land grants.
5. Reporting on the land grants for schools in the State. •
Was much of it forest? Did the State dispose of this
land, or keep it? What are some of the results of the
disposal?
6. Explaining the seeming inconsistency in Dr, Fernov.-'s
statement: "The ax is the true preserver of the forest."
7. Reporting on some of the fr-.udulent methods by which
private interests secured timborland under the various
land acts.
8. Making a list of organizations primarily interested in
conservation, securing c.-pics of their publications and
finding out the history of each.
9. Making a rap showing the areas that might be purchased
by the Goveroaiunt under the "watersheds cf navigable
riven-;" clause as applied to the Hudson, Potcnac, Mississippi, Columbia, Sacramento, and other navigable rivers.
10. Listing the agencies of the Federal Government that have:
control of forest lands and the approximate acreage under each,
11. Listing Federal agencies that have forestry programs but
no Federal land to administer.

~5&~

12. Finding out in what activities your Str.te is cooperating
with the Pederel Government under the Weeks and ClarkeIlclJary Acts.
13. Studying and making a report on a map showing the national forests.
14. Making a map of your State showing any State forests.
15. Reporting on the forest conservation work of the C.C.G.
16. Explaining the importance and necessity for cooperation
in the conservation movement.
17. Reporting en forest conservation activities since 1933.
18. Discussing the shortage of natural resources in certain
nations as a cause of wars.
19. Explaining the meaning of the following terms — reserve,
preserve, watershed, headwaters, land grant, checkerboard land ownership, multiple use, sustained yield,
climate, exploit ati en.
Questions for discussion:
1. What difference in attitudes was there toward the forests in Europe and :unerica up until about 1910? What .
differences today?
2. T7hy is European forestry conducted en an intensive basis
and forestry in this country on an extensive basis?
3. For what reasons did the colonies have ordinances limiting cutting of timber -..hen it was still plentiful?
Um How do you account for the belief that forests affected
climate and In particular that they increased rainfall?
5. What was the result of limiting expenditures for forest
protection to money collected as fines for trespass and
ti'jriber stealing?
6. VJhat were the disadvantages of the early tree-planting
movement to the forest-protection movement?
7. Why was changing the name "forest reserves" to "national
forests" important? What does the term "forest reserve"
imply to the average person?
8. Tftiat wore the hoped for advantages to the Government of
land grants made in checkerboard fashion? What difficulties have arisen as a result of that policy?
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9. What appears to have been the main motive in the land
acts? How do you account for this? What were the reasons for so much fraud?
10. Why was the East so concerned rath the protection of the
V/estem forests and why did the West oppose protection?
11. One of the Acts of Congress provided for purchase of forest land by the Government on headwaters of navigable
streams; this was later amended by substituting watersheds for headwaters. How did this affect Government
purchases? Explain. What is the • inference in this lav;
regarding the relationship of forests to navigability
of streams?

12. Why i s cooperation an important phase in .conservation of
forests?
13. VJhat are the differences in purposes of a, park and a
forest?
14. What are the advantages in private forest ownership?
In public forest ownership?
15. What has the Government done to aid the private; ov.-ner
to protect and manage his forest property?
EVALUTLTICN:

Have the students developed a new and broaier viewpoint regarding conservation? Do they recognize conservation and wasteful
exploitation as opposite philosophies of empire building? Do they
recognize sectionalism in the conservation movement? Do they recognize the difference in attitude of the conservationists toward
the actual settler and the speculators? Do they recognize the
broadening of the concepts of conservation, and the changing reasons advanced for conservation? Do they see the problem of conservation rmning through our national history and gradually expanding in importance?
True - false. Put an X in blank if statement is true; 0 if statement is false.
X

1. Forest fire was recognized as harmful to soil end young
trees in Massachusetts before 1750.

X

2. Attention was turned from protection of pine for the Navy
when the idea of inexhaustibility of pine had been established.

0.

3. The naval reserve forests v/ere important as. a part of the
conservation movement.
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_ X

4. The first Federal purchase of forest land was for naval
purposes.

0

5» The object of tree planting in the Prairie Plains \vas to
increase rainfall in the area.

X

6. The forests served as capital, supplying cash income for
development of much of the West*

0

7. The land acts stimulated forest conservation.

X

3. The Government's policy in the land acts was to get the
public domain into private hands as rapidly as possible.

0

9. Conservation has been a popular-movement ever since the
Civil War*

X

10. The first forest reserve was established in 1891.

0

11. The setting aside of forest reserves checked much of the
timber trespass.

X

12. The name "forest reserves" has been changed to "national
forests."

0

13. The Federal grants of timberlands to States for support
of schools has been as a whole well managed.

X

IL+. The Weeks Act of 1911 is the basis for Federal cooperation with States in forest protection.

X

15. Sale of timber is permitted from the national forests.

0

16. The same policies are used in administering national
parks and national forests.

X

17. The amount of land in State forests has been increasing
in recent years.

X

18. Forest administration is hampered by patchwork patterns
of ownership, with irregular boundaries and checkerboard
tracts.

X

19. The American Forestry Association has been the most active of the older organizations in forest aonservation.

X

20. Research and cooperation are necessary phases of present
day conservation.
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Multiple choice. Underline the correct term in ( ) .
1. Congress made the first re.nl move toward, conservation
in 18?6 with the establishment of (forest reserves, forestry investigations, forest experiment stations).
2. The Land Office was given charge of the forest reserves
because it had (a staff of technical foresters, charge
Of thte public domain» research facilities).
3. Conservation made the most progress until recent years
under the; administration of (Tci't, Harrison, Theodore
Roosevelt).
4. The Arbor Day ncve.rr.ent was most effective in (reforesting cut-ever land, stopping timber trespass, developing
sentiment).
5. Forest reserves were generally understood to mean reserved for (?si!^j_£ut}&Q._}isn>
grazing^ special cutting).
6. The Forest Service has charge of approximately (175> 6,
20) million acres of forests.
7. The national forests are administered by the Forest.Service on a basic policy of (multiple use, timb ar prodvicti.cn,
preservation)."
8. State forestry, was first put on a permanent basis in the
(East, South/:7est).
"9. National forests have largely been (purchased from States,
reverted tax delinquent lands, set aside from the public .
drain? T O

Completion test.

Fill in the blanks with the proper word.

1. Accomplishments of the Roosevelt—Pinchot regime Included:
(a) Transfer of the administration of forest reserves to
the Forest Service.
(b) Provision for sound sale of timber from the national
forests.
(c) Collection of fees for grazing from stockmen'.
(d) Expanded Bureau of Forestry into Forest Service,
(c) Added 148,346,925 acres to the forest reserves. .
(f) First wide usage .given to the term conservation.
2. The Government's first purchase of forest land was for
naval purposes but recent purchases have been for watershed protection.
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3. The Shelterbelt project was started in 1934-primarily for
windbreak purposes. This is now known as the Prairie
States Forestry Project.
A. Stockmen exploited the forage, in unregulated use of the
forest range,
5. The BO-callod land acts were designed to encourage private ownership*
6. Under the Forest Lieu Act much poor land was traded to
the Government for good land.
7. Land grants were made by the Government to railroads,
canal comp.ani.es, and States.
3. The C.C.C. under the direction of the Forest Service,
has done much actual forest conservation work.
Matching test - Put numbers from Column A in proper ( ) in Column
B to show relationships.
A
Lien
1. William Penn

B
For what noted in conservation
•

(5) First chief of Division of Forestry in U. S.

2. Carl Schurz

(4) Founder of Arbor Day.

3. Ferdinand Silcox

(l) Proclaimed ruling to leave one
acre forested for every five
cleared.

A. J. Sterling Morton

(10) Carried out greatest number of
conservation projects.

5. Dr. Franklin D. Hough

(2) As Secretary of Interior was ardent forest protector.

6. Dr. Bernard E. Fcmow

(3) Chief of Forest Service, 1933-39

7. Gifford Pinchot

(9) Made people conservation conscious, established great conservation principles, end set
aside most national forest land.

8. President Benjamin Harrison

(7) Co-worker with Theodore Roosevelt.

9. President Theodore Roosevelt (6) Emphasis on service to users of
timber.
LO. President Franklin Roosevelt (8) Proclaimed the first forest reserve .
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UNIT III - THE FOREST, A GUARDIAK OF LMD AND WATER
(For Economics, General Science and Biology)

PROBLBtS:
1. What are the relationships between forests and water?
2. How do forests check soil erosion?
3. How do forests affect man's uses of water?
DESIEFD OUTCOMES:
1. Understanding of the influence of rainfall on forests and
land.
2. Ability to recognise soil erosion*
3. Understanding of hov: forests protect soil from water and
wind.
U» Understanding of the influence of forests on water flow.
5* Appreciation of the influence of forests on farm and
city water supply, hydro-electric power and stream navigability.
APPROACHES:
1. Tell of this incident. In November 1933 a fire in Pickens
Canyon near Los Angeles denuded some 5jC00 acres of steep
mountain slope of a luxuriant growth of brush. A month'
later a 12—inch ra:lnfall caused a flood that detroyed 200
homos and 34 lives. A few miles away, with the sane rainfall but a brush-covered soil;, the San Dimas Canyon had
no flood. The measured run-off was twenty times greater
and the erosion a thousand times greater from the denuded
Pickens Canyon than from the protected San Dimas watershed.
2. Show pictures of severe erosion, by wind and by water.
3* Have students tell of specific instances or cases of erosion they have seen.
J+, Talk about the source of your city water supply and its
relation to forests.
5. Develop a discussion about a power dam or irrigation project near your ccmrr.un.ity, that depends en a forested watershed.
6. Ask students to describe any small local area they consider should be reforested for watershed protection.
7. Have students tell about floods. Ask whether they think
there era more floods now than there were formerly. Ask
whether lakes tend to get shallower or deeper and why.
Refer to the filling of small dams with silt. Bring out
importance of watershed protection.
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OVERVIEWS
Riding along the highway, looking from the vd.nd.ow of a streamlined train or an airplane the knowing person sees evidence of soil
erosion. Even the muddy spots, so cautiously avoided, on the city
sidewalk after a rain, spell soil erosion to those who read Nature's
sign language. Gullies, ditches, muddy streams, exposed tree and
grass roots, figuratively give warning of this relentless process
eating away at soil, the'basic resource.
The full significance of the removal of top soil is seldom
realized, because soil is still visible in most places. If rock
were exposed as scon as a foot or two of top soil were washed or
blown away there would be more alarm. Few people realize that the
top soil, except in a few areas, is much more productive than the
subsoil. This is because they fail to realize that topsoil is
made from subsoil by a very slow process, hundreds of years being
required to make an inch. If water or wind removes this topsoil
faster than It is formed, man is the loser.
Nature has provided forests and grass to protect soil from
rapid removal by wind or water. The soil of mountainsides and
plains has been held in place in most eases so effectively that
soil formed faster than it was washed away. When the white man
came with ax and plow these coverings were stripped away* Erosion
set in at a rapid rat". It is said that New Orleans is now many
miles further from the mouth of the Mississippi than when first
settled because of the sediment deposited in the Gulf of Mexico.
No one knows how .much of the finer and still mere fertile particles
have been carried far out Into the Gulf.
The present population of this country cannot bo supported
with the entire area in forests' and grass. Some soil must be cultivated, but some has been cultivated that should have remained
in forests or grass. While certain fundamental principles apply,
to all control of soil erosion, for study arid actual practice the
surface of the earth, may be divided into three main classes - forests, grass, and bare lands.
COMTEKT:
Rainfall
Run-off3 man's concern. - Man may not be able to make it
rain, but he can determine to a. large extent what happens to the
rain when it falls. After all, that is probably more important.
Mien and how much it rains is but a part of the rainfall question.
The difference between the amount of rainfall and the amount that
runs, off the soil is of most importance in the field of man's control.

~66~

Rainfall is a major factor in the type of vegetation of an
area, the distribution of population, and the daily lives of the
people. The amount, distribution as to season, intensity, duration, and recurrence of rainfall determine whether rain is a blessing or a curse. It may keep soil from blowing away or it may wash
it away.
Forests and rainfall are closely associated. There is a
close correlation between the areas of heavier annual rainfall and
forest areas. Some have interpreted this to support their claims
that forests increase rainfall, others believe the forests a result
of the rainfall. Whether one or the other contention is true, is a
minor matter. It is generally conceded that removal of forests results in effects similar to those of decreased rainfall. This is
because the beneficial effectiveness of the rain is largely lost,
through increased run-off, causing more frequent floods followed by
greatly reduced stream flow and less water in the soil to produce
vegetation.
The problem today is not so much whether rainfall can be increased in an area, as how to make the best use of that which falls.
This problem might be stated mathematically. Amount of rainfall
minus amount of run-off minus amount of evaporation equals the amount
left for man's uses. Thus man has two factors he may influence,
evaporation and run-off, and of these run-off may be controlled to
the greater e^ctont.
How Forests Modify Water Behavior
The clear streams of forest areas, the constancy of forest
stream flow, and experimental results .give evidence that the forest
is the best vegetative protection of soil against falling and running water. This protection is the result of the forest's (l) checking the fall of rain, (2) holding water, (3) developing a porous soil,
(4.) evaporating water. These processes overlap, but are sufficiently
distinct for discussion to show that forests have a beneficial effect
on waters.
Forests check falling water. - The natural tendency to seek
the shelter of a tree when it rains is evidence of this point. Not
until rain has fallen for some time or with intensity does it begin
to come through the canopy of leaves, but the trunk of the tree will
be wet from the water trickling dovm it. This water running dovvn
the trunk is greatly retarded in its flow by adhesion to the irregular surface of the bark so that the water reaches the soil so gently
it does not disturb the soil particles and cause them to be carried
away or moved to clog the pores of the soil.
Vifhcn the rain comes so long or hard that the leaves cannot
stop it all, most of the drops are checked in their fall. Below
the leaf canopy is often another defense, the shrubs and the litter
of leaves and twigs on the forest floor. When the water has passed
those it is moving slowly. If the litter is thick the water may
not reach the soil for some time after the rain has ceased.
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Rain falling unobstructed onto soil dislodges particles
•which are either carried airy or beaten dciwi to clog the pore
spaces. Clear water enters soil touch more rapidly than docs
muddy water because the particles in muddy water stop the pores,
through wldch the water would enter the ground. In a laboratory
experiment 2 percent of silt in water increased the run-off from
an unprotected soil 90 percent. In addition to the checking the
fall of water, the litter prevents the movement of the underlying soil particles, This means the soil is kept open for the
entry of water, and obviously more water enters the ground and
less runs off.
Forests hold water. - The forest-floor cover not only
checks' the impact of the water on the soil, it holds large quantities in leaf cups, behind twigs* between layers of leaves, and
•absorbed in the litter itself. Organic matter has the power of
absorbing a weight of water two or three times its own weight.
This cover of organic .natter and humus on the forest soil
functions in still another way. It keeps the underlying soil
moist, and strange as it may seem, a moist soil will absorb/Taster then a very dry soil.
Snow is not melted in a forest as readily as in the open
because of shading by the trees. Often the fields are bare when
a foot or morn of. snow remains in the forest, to be. melted when
streams are less swollen or the ground thawed and more porous.
By tiny dams and reservoirs, by film, sponge, and shade
effects, and by keeping soil moist and open the forest holds back
water, preventing destruction and making possible more efficient
use by man.
Forests develop a porous soil. - While this might be considered a part of the water holding function, different factors
and processes are involved. Decaying roots, burrowing insects,
and small animals leave a network of little water ducts in the
soil. These afford a means of rapid percolation of the water
into the mineral soil beneath the forest floor to add to the
ground water supply for springs and we Lis. The escape of ear
from the soil, which must precede or accompany the entry of water
is •also facilitated by these channels.
The organic matter developed in the mineral soil by root
and animal decay serves to hold .groups of soil particles together
as crumbs. This decayed matter or humus not only holds water
itself but because of its effect on the arrangement of soil particles increases the retention of water. The adhesive action
of humus at the; surface of the mineral soil also reduces the moving of soil particles by water.
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Closely associated vdth the porosity of soil following root
decay is the soil holding power of the mass of roots. The common
sight of a tree on the edge of bank holding soil beneath it gives
evidence of this value of forests in preventing erosion.
Z2F2sJ:§__eYiiP0.r^1i£. 2S^2E* "" U- forests held water and did not
release it their value in influencing water behavior would be greatly reduced. The fact that the water in the forest litter and soil
is slov.iy released has an obvious effect in maintaining stream flow
between rains and in reducing erosion. This release of water is
important in flood control, for if the forest reservoir were kept
full there would be as much and as rapid run-off as an unprotected
soil. The forest evaporates great quantities of water through the
leaves from a deep layer of soil, continuously making ready for
temporary storage of the next rain.
The forest may not increase rainfall but it serves the same
end by regulating run-off.
Floods are reduced. - Forests will not prevent all floods.
Mien the Mississippi was first observed by white man in 1541 it was
in a major flood and the virgin forests were yet undisturbed by man.
The difference between the high-water mark of a flood that
becomes a catastrophe and one that docs no particular harm may be
but one foot. Many streams nay rise bank full and do no harm. It
is the surplus that goes over the bonk that carries the threat. It
is by retaining the often harmful surplus that the forest serves in
tempering floods. The great reservoir capacity in forest soil and
forest floor covering has in many cases proven the safety factor in
preventing flood disasters.
Flood waters are commonly muddy. Muddy waters mean that
large quantities of silt are carried to the lower reaches of the
river, gradually filling the channel, reducing the water carrying
capacity, and increasing the danger of flood. It is a vicious
cycle. Too often man has built dikes instead of maintaining forests and grass, and using proper tillage methods.
Erosion is reduced. - Clear steams are characteristic of
forest areas, because water loaves the forest at a slower rate
than it flews from unprotected areas. Vftien water flows at a certain rate it can dislodge and carry a certain weight of material.
When this rate is merely doubled a stream can pick up objects 4
times as heavy and can carry 64 times as much as before. Rate of
flow in floods is often increased 10 tines. It can easily be seen
how flooding causes increased erosion. In some cases damage is done
by washing away good soil, in other cases good soil is buried under
poor soil, boulders and other debris. The fertile flood plains of
certain rivers, made rich by alluvial deposits may not continue to
be so enriched. Eventually the rich soil is washed from the upper
basin of tho river, the floods then bring dovn poor soil, and the
once fertile valley becomes unproductive.
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The extensive use now being made by the many conservation
agencies of tree planting for checking ceil erosion is evidence
of the value of forests for that purpose. While grass has similar value it is not as efficient en the steeper slopes as is a
forest.
How Forests Aid in Water Use
Navigation is facilibated. - Forests may bo a long way
from the navigable part of a stream and it nay seem odd to infer
that a muddy stream is not as good for coats, as a clear stream.
But million of dollars have been spent in dredging rivers that
carry large quantities of silt to keep them navigable. The extensive purchase of forested, areas by the Federal Government, to
be maintained for watershed protection is based on the value of
forests for keeping silt out of rivers and reduce the expense of
dredging.
Water sup-ely is r :aintainod. - A torn in North Carolina acquired one of two very similar watersheds - the streams of which
formed a fork. This cityrowned watershed had been protected from
fire, cutting and grazing for 8 years, the other was denuded and
burned. Two weeks after a deluge of rain on both watersheds and
flood on the stream fro::: the unprotected basin, the flow from the
same basin was about l/A inch deep and A inches wide. At the same
time the flow over the dam on the stream from the protected watershed was 2 inches deep and 12 feet wide. It provided an adequate
flow for the needs of the tewnj the flow from the other fork would
have boon inadequate. The great significance of forests as affecting water supply may be better realized when we think cf the
great cities such as New York which maintain forested watersheds
for this purpose.
Quality of. water supply is as important as quantity. It
has been found that the filtering of water through the organic
matter of the forest floor often improves the quality of water
for human consumption over that from bare sell.
Farmers in many areas are dependent upon a constant stream
flow for irrigation, for home water supply, and for watering stock.
While mountain snow is directly responsible for much of the irrigation water, the forests are Instrumental in holding this snow in
a well distributed blanket and delaying its melting and release,
preventing floods in spring, and maintaining streams -and -an aaiple
flow of clear water in the irrigation canals during the dry summer.
Were it not for the forest protection of the watersheds, canals
would become clogged with silt. This, in turn, "would mean that
great areas of land now used profitably for agriculture would become almost uninhabitable.
There is a very important relationship between forests and
reservoirs for water power. A water stora.ge dam is much more
valuable if it has a forest reservoir above it to supply a constant flow .and to provent silt from washing down and filling the
dam and equipment with mud. Silting of reservoirs eventually
moans greatly lowered capacity.
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How Forests Prevent Wind Erosion
In humid areas. ~ Wind erosion is most commonly associated
with drier areas where there are no natural forests. On the other
hand, there are nany sandy or light soils in humid areas originally forested that are subject to severe"blowing when the forest cover
has been removed. Many cases are on record whore sand so exposed
has gradually but surely marched with the prevailing winds over
field, and young forest. Such soils can be stabilized through planting with certain herbs that will hold the sand temporarily until
trees can become established. Rainfall being sufficient the new
forest can hold the sand in place.
In dry areas. - The Great Plains are subject to wind erosion, especially when cultivated or overgrazed. Because of insufficient rainfall in certain seasons the soil particles lack the
film of moisture that holds them together. Thus separated they
are more easily picked up by the strong winds, and dust storms are
the result.
Limited areas of cultivated soil nay be protected by windbreaks of planted trees. The decreased velocity of the wind lowers
its pick-up power and carrying capacity just as in the case of water
when checked. Wind erosion is thus modified in the protected area.
ACTIVITIES:
1. Making a chart of the hydrologic cycle. (Sone student who
is good at drawing night make a permanent one for the
school.)
2. Comparing a nap of the United States showing forested
areas with one showing distribution of rainfall.
3. Making charts showing the comparative amount of run-off
from forested, grass, intertilled crop, and fallow land
with otherwise similar conditions.
4« Making a rough cross-section sketch of a forest and its
soil indicating with arrows where water is held or checked in movement.
5. Finding in the conmunity cases of the following indications of soil erosion, (a) renoval of top soil, (b) cutting of gullies, (c) brerJd.ng down of stream banks, (d)
deposits of poor hillside soil or debris on otherwise
valuable land, (e) muddy streams, (f) finger erosion,
and (g) sheet erosion.
6. Finding pictures of such cases.
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7. Setting up a demonstration to compare rate of percolation
through moist and dry coil, of the amount of absorption
of water by soils with and without organic matter mixed
in them* For detail directions refer to a general science,
a general agriculture, or a soil textbook.
8. Examining and reporting on forest-floor cover as to depth,
what it consists of, stages of decomposition.! moisture in
the cover .and in the soil, depth to which organic matter
has darkened the soil.
9. Collecting newspaper articles on forests in relation to
soil or water conservation.
10. Finding or collecting pictures of erosion following deforestation.
11. Reporting on a reforestation project that has checked
soil erosion.
12. Mdcing a chart showing the amount of sediment carried
in some of the more important rivers of the United States
and explaining the reasons for the difference.
13. Comparing the amount of sediment, noting the proportionate amounts of fine and coarse material in two samples
of water from a stream, one taken when normal and the
other taken at flood. Tall tumblers or bottles may be
used.
14» Making a list of the government agencies concerned with
soil conservation.
15. Asking a forester to come to your school to talk about
the forest as an agency for soil and water conservation.
16. Defining the following terms; duff, run-off, absorption.
humus, precipitation, percolation, evaporation, infiltration, ground water, gravitational water, capillary
water, water table, gully, shelterbelt, windbreak, porosity, alluvium.
17. Reporting on the way trees prevent soil erosion by wind.
18. Drawing to scale a 5 percent slopeA a, £0, percent slope
and a 65 percent slope and d<so:i.ding/you 'would expect to
be able to check erosion with grass, with forest.
'Questions for discussion:
1. The University of Georgia found that only 115 pounds of
soil v;as washed from an acre of woodiend in a year but
that 112,316 pounds, was washed from an .acre of bore soil
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in the same time. The soil fran the wooded area contained the equivalent of l/2 pound of nitrate of soda,
1 pound of acid phosphate, and l-l/2 pounds of muriate
of potash. The soil from the bare area contained the
equivalent of 4-90 pounds of nitrate of soda, 1,100 pounds
of acid phosphate and 1,700 pounds of muriate of potash.
If these fertilizers cost 2, 1, and 2 cents per pound,
respectively, what was the loss on each'acre?
2. Why is erosion on a deforested elope not bad the first
year, but increasingly serious each succeeding year?
3. What are the special adaptations of the following erosion control agencies; check dams, vines, terraces,
grasses, forests?
4. Which has the greatest potential water holding capacity the soil aided by forests and other vegetation, or man' built dams?
5. Why are muddy streams undesirable?
6. What differences would you expect to find between lakes
and streams in forest regions and those in cultivated
areas?
7. Why is gullying so hard to stop?
8. What varieties of trees in particular are used for checking soil erosion? What characteristics do these varieties possess that make them especially adapted for this
purpose?
9. How does a forest keep soil moist?
10. What kind of dams does Nature provide in forest rivulets
and streams?
11. How doe3 a tree growing in a rock cleft effect ground
water supply?
12. Hov; can man secure effects similar to increased rainfall?
13. Why does deforestation produce results somewhat similar
to decreased rainfall?
14. Do you think forests are the result of rainfall or the
cause of rainfall?
15. Why can shelterbelt or windbreak plantings on the Great
Plains not be expected to increase rainfall there?
16. How will such plantings increase soil moisture a short
distance to the leeside.
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17. What difference in temperature mad humidity would you
expect in a forested area in comparison to nearby open
area? Whjg
18. In what ways does the forest reservoir empty?
19. Why is it important that forest or artificial reservoirs
designed for flood control be emptied?
20. Why is it often impossible to combine flood control and
power production in the same dam?
21. Why cannot flood plains be expected always tc benefit by
deposits of rich soil?
22. How do forests affect the quality as well»as quantity of
.water supply for human consumption?
23. Why do floods cause more erosion than normal stream flow?
24. How is a windbreak like a dam? How different? Where is
carried material dropped in regard to each? Why? Where
is the protected area?
EVALUATION:
vSoil erosion is so universal every student may observe it
first—hand. Many may perform some erosion control work* The usual
indicators cf interest and understanding may be observed. The following statements may be used to indicate attitudes toward the role
of forests in control of soil erosion. (ilumber 4 should be selected.)
1. The deforestation of one-third of our land has made no
difference in the number and'extent of floods.
2. Reforesting of denuded and eroding slopes will stop erosion of the slopes but will have little effect in reducing floods.
3. Flood control, may be entirely taken care of by leveesj
dams, spreading basins, and proper tillage.
4. Forests protect the forest soil from rapid run-off and
erosion and, therefore, reduce the damage from floods on
lands in the stream bottoms.
5« If we would completely reforest the natural forest regions, there would no longer be floods in these areas*
The following objective tests may be used to determine
whether certain basic information has been acquired:
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True-false. Place X in blank if statement is true, 0 in blank if
statement is false.
0

1. Forests have been proved a direct cause of increased
rainfall.

0

2, Denuded forest slopes erode badly the first year.

X

3. Burned forest slopes erode more readily than those
denuded solely by lumbering.

0

4. The forest holds water largely by absorbing it in the
duff rather than in the soil.

0

5. Erosion'is prevented by the fact that the leaves on the
trees absorb some of the rain as it falls.

X

6. Forest sub-soil is usually more porous than sub-soil of
cultivated land.

X

J. A moist soil will absorb water faster than a dry soil.

X

8. Erosion is proportional to water run-off.

X

9« The faster water flows the more silt it "fill carry.

X

10. Forests help maintain stream flow during dry'periods.

Multiple choice. Underline the correct term in ( ).
1. Forest soils absorb more water than bare soil because
it is more (porous, fertile, compact).
2. The surface of the ground water is called the (watershed,
water table, water level).
3. (Cottonwood, black locust, soft maple) is the tree most
used in erosion control.

4 . Erosion control by (grassing, t e r r a c i n g , re f o r e s t a t i on)
is adaptable to the steeper slopes.
5. Wind erosion is most common in the (New England States,
Great Plains, Pacific Northwest).
6. Mien wind is checked in velocity by a shelterbelt its
beneficial results are most noticeable (in front of,
among, back of) the. trees.
7. A shelterbelt is most valuable as (a source of fuel,
shelter for game, a protection for soil).
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Completion test. Fill in the blanks with the proper word,
1. Cities are interested in watersheds protection, so their
reservoirs will not fill with silt.
2. Reforestation is the planting of trees where trees had
once grown*
3. Decayed organic matter in the soil is called humus*
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UNIT IV - FIRE, THE RED ENEMY OF FORESTS
(For Economics, General Science and Biology)

PROBLEMS:
1. What docs society lose when forests burn?
2. How do forest fires start and how do they act?
3. How do foresters fight fire?
U* How may forest fires be prevented?
DESIRED OUTCOMES:
1. Realization that man causes more than 90 percent of
forest fires.
2. Appreciation of the losses caused by forest fire.
3. Knowledge of how forest fires are prevented and the
progress being made in forest fire control.
4. Ability to use fire properly in the forest.
5. Ability to influence others to use fire properly in
the forest.
6. Appreciation of the necessity for cooperation of
everyone in the problem of forest fire control.
APPROACHES:
1. Read the story of the Shoshone forest fire in the Overview. List new terms and phrases. Make map of locale.
2. Show picture of forest lookout station with lookout man
at work. Ask students what they think the man is doing
Ask if they know the names of the instruments he is using.
3. Display and discuss the forest fire poster, "Yours in
Trust," by James Montgomery ELagg. Poster is destributed
by the Forest Service of the United States Department of
Agriculture.
U* Have some student who has seen a forest fire or the results of one tell about it.
5. Have a forest ranger tell of some of his experience with
fires.
6. If there are forest fires at the time of your study, use
the fact as an approach. Smoke in the air from the fire
or newspaper articles about fo^^st fires can be capitalized. (Such time would be appropriate to study this unit.)
7. Maybe pupils are more familiar with prairie fires or roadside fires; use the occasion to lead into a discussion of
forest fires. Bring out points of similarity and difference.
In the dust storm area, forest fires and dust
storms might be compared.
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8. Tell t h i s story picked up from a trapper v,-ho watched an
Indian guide cooking supper over a f i r e no bigger than
a h a t . The Indian turned and said, "fthito man make heap
big f i r e - stand way off. Indian make l i t t l e f i r e - s i t
down side him." Bring out the tendency of most people t o
build a camp f i r e with the proportions of a bonfire.
OVERVIEW":

Tragedy on the Shouhoae
I received a telephone message
at 12:30 a.m. Saturday
morning
Mr. C
ordered me to report on the Shoshone Forest
for fire duty. I arrived at the Supervisor's office at W-30 a.m.
It was there I learned I was to have charge of a group of men...
The fire in general was very quiet and gave every indication
that the job of control would be very simple •and could be accomplished within a short tine
We started dropping CCC men for line construction
We
crossed a rocky draw with a small trickle of water. This draw was
running northwest. One man was detailed to remain in this draw and
build a dam 2 feet high to impound water for back-pack pumps and he
was to follow up the line as soon as he completed the job
This second draw was getting close to timber line and had
evidence of either heavy run-off or cloud bursts. It was within an
average of 4 or 5 feet deep and 6 feet wide, and was absolutely
swept clean of all inflammable material. I called attention to the
condition of this draw and remarked that part of our fire line was
already built
Up until this time no wind was in evidence. Almost like
a shot out of a gun, there was a heavy wind. . It swept through the
area in as near as I can determine a northeasterly direction; this
carried sparks over the constructed line and below us. I heard a
fire roar to the northwest and it appeared to ^e a considerable distance away. I called to T
and told him that something was going
wroiu and that I was going to investigate
When I turned to summon help for this job there was a decided change in the wind again and the spot fire was swept into the
southwest directly onto the men on line construction
Almost at
once it was clearly evident that further attempt at line construction
in that area was out of the question. I sent out a call for all men
to abandon their work and proceed to the ridge to the northeast. Thi^
was approximately 3 o'clock p.m
It seemed to take a long time for the men to struggle up the
hill out of the canyon
We agreed that, provided the crew got out
in the next few minutes to where we were, it would be an easy matter
for us to retreat^down the ridge to the northwest and just north of
the spot fire that/doing the damage and get beyond all fire without
any question.
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We waited the ridge and called and tried to impress upon
the boys the seriousness of the situation and their need for
haste
All possible chance of escape was cut off to the north
and west
we agreed that our only possible chance of escape
lay in the direction of the timber line
When we reached the last park, almost at timber line, the
fire had entered the short neck of timber between us and timber
line
Tyrell and I were in the rear of the column, urging tho
boys on
This blast produced spot fires in the canyon to the north
of us, which showed us that our judgment was right in staying out
of that trap
We were able to gain a few minutes' rest on this rock ridge,
or open park, before the timber to the south crowned. By climbing
down the steep north slope of the ridge we wore afforded fairly
good protection from this crown fire from the south with the exception of sparks dropping and setting fire to our clothes. The boys
showed considerable restlessness at this time and we were continually warning them to lie still, not disturb any rocks that would
roll on anyone .and make him lose his footing, and to watch each
other's clothes for fire.
As soon as we were convinced that the smoke from this fire
was not dense enough to cause trouble with breathing, we moved the
men from the north side of the ridge over to the south side, explaining to them what was likely to happen and what they should do
when it did happen. 5fe cautioned them and told them that we might
have a pretty tough time, but if we stood a chance anywhere in the
country it was there and regardless of what happened they vrcre to
stand hitched and lie flat on the ground. It was emphasized that
they would have no hope of reaching safety through the burn and
apparently they agreed. A very few minutes elapsed between our
move and the crowning of timber to the northwest, down to the ridge
and in the canyon to the north. The park was swept by a sheet of
flame and I have no way of estimating its duration. Nearly all the
boys grew panicky and instead of lying down as instructed, a good
many of them stood up and ran to the edge of the park, turned and
cameback. Some of the boys did not listen to any orders, instructions or cautioning and were insistent upon standing up and saying
their prayers.
In perhaps an hour the smoke had lifted until we were
quite safe from that source
It was noted that at least two men
were missing... .There was no way of knowing which way they had gone
and it was to my mind folly to search for them in the blaze. We
kept this information to ourselves because we thought if the boys
learned of it they might grow more unmanageable. The big job perhaps an hour after we received our burns was to hold the crew in
this park. They were assured that all possible help would be forthcoming as soon as thn bum-ovnr r-uo.lnd... .and some of us could go
for help.
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Mr. T
was so badly burned that he was no longer of any
help. He was told to lie still and stay on the ground
We could hear someone calling
We were very near the
line when we found a boy lying on his back, badly burned, calling
for help and wanting water* We knew that we were within a short
distance of the water that we had passed on the way in and one
man had a water bag vdth him so he was left to get some water and
do what he could for this boy.....
We had traveled only a short distance to the west when
we observed a pile of bodies in a small draw. We stopped for a
brief pause and thought we could count 7
CONTENT:
Forest Fire a Destroyer
The story of the fire on the Shoshone Forest gives a picture
of supreme sacrifice - human life - on the consuming altar of the
forest fire demon. It may suggest certain questions such as: Is
such sacrifice necessary? Why fight a forest fire? Why not let
such fires burn?
Forest fire destroys life. - People live in forests; their
homes are there. The forest supplies their means of livelihood.
It would be as logical to stand by and watch the burning of a house
in which human lives were endangered as to disregard fires in the
forest. The stories of great forest fires are the stories of
death - of helpless people trapped and burned.
True, the percentage of forest fires in which lives have
been lost is small. It is the threat carried in even the smallest,
slowest fire, that completes the answer to the question, "why
fight forest fires?" Forest fires that first appeared to offer
little difficulty of suppression have burned towns, cities, and
thousands of farm homes. The Shoshone fire appeared to be one
without grave danger. A sudden wind, a burst of flame — death.
When a raging fire sweeps a forest, wildlife suffers.
Burned carcasses of the four-footed tribe are found. The bodies
of mother birds that refuse to leave the nest give mute evidence
of fire's destructive power. Although usually many more of the
land forms escape than are burned by fire, loss of life follows
after the fire. When rains come, great quantities of Wood ashes
are washed into the streams. Lye is dissolved from the ashes
and millions of fish are killed.
Forest fire destroys "property. - Timber is valuable. It
belongs to someone and is the basis of livelihood for many people.
Single year estimates have been given as high as $450,000,000 for
the loss from forest fires. The loss of timber from forest fires
is estimated at $50,000,000 every year. This is equivalent to
the cost of 15,000 moderate priced homes.
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Mien forests burn, the owners often \re unable to continue
paying taxes to support schools and government*' When the timber
is pone, the entire community suffers. The land left barren is a
liability.
Fires that appear insignificant often do much harm to timber. Growl trees when not killed are-often charred and the cambium baked, slowing down the life processes and making the trees
more susceptible to the attacks of insects and diseases. The
yield of pulpwood is often decreased as much as two-thirds by frequent so called "light burning." Seedlings are killed or eo stunted that the young forest is left as only a partial stand.
Forest fire destroys soil. - Soil is national capital. Forests and grass guard it. When soil is exposed to wind and water,
erosion takes place. A forest fire may kill but few trees and
still do much harm by burning the carpet of leaves, twigs, and
other organic natter that will protect the forest floor from sweeping wind and boating rain after the timber has been cut. Forest
fires, especially following lumbering, remove the protective covering of the soil. This often is the beginning of serious losses of
soil that Nature will need centuries to replace. Thousands of acres
of eroded hillsides have been gullied beyond control because forest
fire removed the protective cover. Floods, silted streams, and an
ever-widening circle of deterioration follow the loss of the forests protection of the soil.
Fire threatens all forests. - Forest fire conditions vary
greatly between different parts of the country, with weather conditions, altitude, soil types, and type of forest. There is forest fire danger some place every day in the year.
How Forest Fires Start
Lightning. - Lightning is the only natural agent, excepting
volcanoes, that can start a forest fire. Some persons have assumed
that spontaneous combustion of forest fuel has caused forest fires,
but that theory has been proved false.
The top of a tree is seldom ignited by lightning, usually
the charge follows down the trunk to the dry litter or duff about
the foot of the tree. Here the fire may smoulder for several days
or burst into flame at once, depending on moisture content of the
litter. The amount of rain accompanying the storm is, of course,
an important factor in determining the consequences.
Man. - Indians occasionally burned forests in warfare and
to get game. The pioneers burned'forests as the easiest method of
clearing land. Such burning was insignificant compared to that of
today, when man starts carelessly, ignorantly, and maliciously more
than 90 percent of the forest fires. Campfiros left burning, lighted matches thrown away, burning tobacco from a pipe, or a burning
cigar or cigarette have started many serious forest fires.
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An aftermath of lumbering. - Vi/hon a forest has been cut, and
dry slash and litter are left lying about, the fire hazard becomes
extremely serious. This situation, together with the presence of
men and engines, furnishes the essentials for starting a devastating fire. Uncontrolled fire following cutting completes the havoc
and causes the most serious forest damage.
Timber vs beef. - Another forest fire problem results from
the practice in some areas, particularly in the South, that is
called "burning the woods." The idea is to burn off the litter
and brush so the grass will come up earlier and thicker for pasture in the spring. There is some evidence that with this burning
more beef per acre was produced than without burning. There is
also evidence that burning does little damage to certain longleaf
pine areas if it is done in January and February and not in April.
On the other hand, burning at any time, is injurious to slash
pine. The belief that this so-called light burning controls cattle ticks, boll weevils, and malaria is, of course, unsound. If
beef is to be the main crop, it could be more efficiently produced in open pastures.
So called "controlled burnin,.?." - If the farmer wants a
timber crop, this burning results in practically every case in
more harm than good. The setback to the future timber crop may
more than offset any increased forage value. YJhether in any case
this so-called "controlled burning" is justified depends on whether
the farmer can get greater profit out of his land from beef or timber, for after all "controlled burning" is costly. It means employing men to rake back the litter from trees to prevent damage from
fire scars. It means employing time and labor to extinguish completely any such fires if the weather forecast says a period of
wind is coming. If "controlled burning" fires are not "mopped up"
when the burning has been completed, they are not "controlled"
fires at all. They are left to be whipped into destructive activity when the weather changes after the men have all gone home. It
may mean furrowing to keep the fire from getting out of bounds*
Burning without this additional labor is not "controlled burning"
and results in serious loss. With the present prospective demand
for pulpwood in the South, indications are that it may be more
profitable than beef, especially on forest land. There are those
who say there is no such tiling as "controlled burning," since
fires often get beyond control and burn things not intended to be
burned, offsetting any possible gains. There are dire consequences
in such fires.
Incendiarism, and other causes. - An incendiary is one who
deliberately seta fire. It is hard to believe that a person would
purposely start a forest fire if he knew the potential destruction
he releases. Persons have been known to start forest fires to
spite someone or to get a job fighting the fire. Most States have
very severe penalties for incendiarism.
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Man is directly or indirectly responsible for seme odd
causes of forest fires. Sparks from sawmills, railroad locomotives and brake shoes of trains have caused fires. Birds short
circuiting themselves on power lines and dropping burning to the
ground have started forest fires. Broken wires or defective insulation on electric lines caused by the rubbing of a limb against
the wires has been the cause of forest fires. Others have been
caused by burning trash on village dump grounds.
One of the biggest fires in recent years was caused by the
friction of a steel cable passing around a stump. Even though
discovered almost imnediately, it soon got beyond control because
of dryness ancl high winds. It burned over 267,000 acres of timber
worth $20,000,000.' The estimated loss to industry to the public,
and to labor brought the total loss to $350,000,000. The amount
of fine timber burned was equal to the.entire timber cut of the
United States in 1932.
Kinds of Forest Fires
There are two distinct types of forest fires: surface and
crown fires.
The surface fire. - As the name implies, a surface fire
burns along the surface of the ground, consuming the leaves, tv.dgs,
underbrush, and slash, or what might be called litter. It is the
most common type of forest fire, developing into the other type
when fire conditions are right. Surface fires burn up the side of
a tree a short way, other times they burn a cavity into the bottom
of the trunk, at times they may not burn the tree at all.
A distinction is sometimes made between surface, duff fires,
and ground fires, but for most purposes the duff and ground fires
may be spoken of as surface fires. Duff is the layer of partially
decomposed and compacted material under the litter. Below the duff
there is oftentimes a layer of almost completely decayed organic
matter. If ignited, this organic matter bums readily. The nature
of the fuel and the fact that the fuel sometimes extends to considerable depths cause such fires to b u m slowly, but peristently.
The same factors make such a fire difficult to put out.
The crown fire. - Fire of this type burns in the top of the
trees. Foresters recognise the crown fire as the most damaging
type, as the most difficult to suppress, and the most dangerous
to fight. It may be caused by lightning striking a. dead tree, but
it is usually caused by a strong wind fanning a surface fire into
the tops of the trees. The forester calls this "crooning" or
"blowing up."
The crown fire is more common in conifers than in hardwoods,
although the crown fire is very common in chaparral, a dwarf hardwood growth, in California. '.Then certain other hardwood tops become
dry, they too are subject to a crown fire. Crown fires are unusual
in southern pines, excepting in the sand pine of Florida.
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Fire Control
Control plans. - Fire fighting is a job Tor trained, strong,
courageous men. It isn't romantic. It is hard, hot, suffocating*
dangerous labor with such things as shovels, axes, mules, end tractors .
Every national forest has a fire control plan. Such plans
cover three main phases 1 Prevention, presuppressidttj end suppression. These plans are developed by the forest officers as a result of careful analysis of previous fires on the forest and after
taking into consideration many other factors.
Prevention. - The forester considers prevention as those
activities that are used to keep fires from starting. Since more
than 90 percent of fires are started by people, prevention becomes
largely a matter of informing the public. Oral appeals, personal
influence, printed matter, investigation, law enforcement, and cooperation with schools and other agencies arc examples of the prevention phase.
Pre suppre ssi en. - Such activities as making the fire plan,
removing fire hazards* building roads* putting equipment in shape,
locating supply depots, closing certain areas to tourists or prohibiting smoking at tiroes of extreme hazard* increasing the number
of lookout men and guards* studying weather reports, and organizing for quick detection of fires are known to the forester as pre—
suppression.
Locating the fire in its early stages is the key to successful suppression. During the season of extreme fire hazards many
men are stationed in lookout towers to spot the first sign of fire
smoke! Oil a table before a lookout man is a map showing that
part of the forest visible from the lookout tower* which is represented in the center of the map by a dot. Over the map is an alidade, a device for sighting and determining a definite direction.
Around the border of the rap ara figures to describe the position
of the alidade when in line with the smoke.
Assume that smoke has been spotted by a lookout man. He
determines its direction and phones the information to the ranger
station. Here is a large, ccrrposite map of the forest showing the
location of all the lookout towers with circles drawn around them.
Around this circumference are figures to correspond with those on
the maps in the various towers. The man at the station, known as
a dispatcher, stretches a string across his large map through the
point representing the tower from which the message has been received and the point on the circumference of the correspending circle indicated by the number in the message from the lockout nan.
The dispatcher should soon receive a telephone cell from
another lookout man* indicating the direction of the smoke from
his tower. If such word does not soon come, the dispatcher calls
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other towers and asks for the information. In either case, with
a second line established as described, he determines the location of the fire, the point where the two strings cross. He immediately takes action and sends a man or a crew to the spot. If
smoke is sighted by two lookouts as soon as visible,, the fire may
be reached and put out before it becomes more than a one-man fire.
Ordinarily, if the fire is not too distant a lookout man will ,go
to tho spot as soon as it has been located, but practice in the
procedure varies with many factors.
Suppression. - Putting the fire out is the crucial test of
the plan and. the forest officer's managerial ability. Speed of
attack is one phase of management. The quicker a crew can get to
the fire the .greater the chances of early control. Besides managing manpower, an array of equipment cud supplies, from shovels and
bacon to airplanes and radio, are involved.
Establishing a fire line is the first objective. A fire
line is a strip of ground from which all inflammable material has
been removed. In the case of s surface fire, this is a strip of
bare soil. It is cleared of duff, brush, and logs by shovels,
rakes, plows, and other equipment. Backfiring is used to widen
this strip when necessary. With crown fires, making a fire line
involves cutting doyjn trees to make a gap in the burnable material
overhead.
There is no easy method of fire control. Research is developing ways of using chemicals and airplanes. E:cperimentation and
study is also directed toward the management of men for greater efficiency. There is considerable study of the close relationship
between weather and forest fire control. Drought and strong winds
are almost sure to mean increased fire. Rain is still the best
suppression agent.
Speed is the keynote. It is impossible to control a fire
where a fire line can bo established at the rate of 1,000 feet per
hour and the perimeter of the fire is increasing at tho rate of
1,200 feet per hour.
Here is How You Can Help.
1. Smoking: Smoke only while stopping in a safe place
which is clear of all inflammable material; never while
traveling' in the woods.
2. Matches: Be sure your match is out. Break it in two before you throw is away.
3. Tobacco: Be sure that pipe ashes and cigar or cigarette
stubs are dead before throwing1 them away. Never throw
them into brush, leaves, or needles.
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4* Making camp; Before building a fire scrape away all inflammable Material from a spot 5 feet in diameter. Dig
a hole in the center and in it build your campfire. Keep
your fire small. Never build it against trees or logs
or near brush.
5« Breaking camp; Never break camp until your fire is out—
dead out.
6« How to put out . campfire: Stir the coals while soaking
them with water. Turn small sticks and drench both
sides. Wet the ground around the fire. If you can't
get water, stir in mineral soil and tread it down until
packed tight over .and around the fire. Be dead certain
it is clean mineral soil containing no humus. Humus
will hold fire. Better use lots of water and no soil
when you can get the water. Be sure the last spark is
dead.
7. Brush burning: Never buna slash or brush in windy weather
or while there is the slightest danger that the fire will
get away. Have water and tools at hand for instant use
if the fire should unexpectedly start to spread. In same
localities it is necessary to obtain a permit from a forest officer before brush burning is allowed.
8. Put out any small fires you can. Report all fires to the
nearest warden, renger, or telephone operator.
ACTIVITIES:
1. Displaying pictures of forest fires or of the damages
caused by forest fires.
2. Collecting newspaper clippings regarding forest fires.
3. Reporting on different great forest fires, such as the
Hinckley, Minn., fire of 1894., the Priest River fire,
Idaho, of 1931* and the Tillamook, Ore., fire of 1933.
4. Making forest fire prevention posters.
5. Defining such terms as incendiary, crown fire, surface
fire, firebreak, backfire, trenching, duff, alidade.
6. Reporting on CCC activities in relation to forest fires.
7. Reporting on forest-fire fighting, the part played by
radio, airplanes, the lookouts, pack trains, chemicals,
tractors, and the lowly shovel and ax.
8. Reporting on magazine -articles on forest fires.
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9. Making a list of questions you would ask a forest lookout man on visiting a lookout tower.
10. Making a list of the direct damages of a forest fire .and
then another list of the damages that result from each
of those in the first list.
11. Making a list of special fire hazards in a forest such
as sawmills, railroads* etc.
12. If yoti live in a forest community a. Asking a forest ranger to discuss forest fires with
the class.
b. Attending a fireguard training camp.
c. Offering the ranger your cooperation in fire control.
d. Developing a forest fire prevention demonstration.
e. Making a survey of fires in the county in the last
five years, finding cut, - how started, area burned,
kind and extent of damage, and cost of suppression.
f. Discussing the prevailing attitude toward forest
fires.
g. Planning a campaign to reduce forest fires in the
community.
13. Making a list of the reasons forest fires are of importance to you even though you may not live in a forest region .
14. Discussing some restrictions that are often put on tourists because of forest fire dangers.
15. Showing on a map how a forest fire is located by the use
of information from two lookout men.
16. Discussing relationship between lumbering and forest fire
dangers, where slash is burned, where piled in blocks,
where left as it falls.
17. Pointing out what is wrong with these ideas.
That only uneducated people start forest fires.
That there are other ways by which forest fires can be
started in this country, than by lightning and by man.
That forest fires control ticks, bean beetles, boll weevils.
That "burning the woods" does no harm.
That forest fires improve hunting.
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18. Writing en article for your local paper telling vacationists how to guard against starting forest fires?
19. Discussing the extent of responsibility of the private
ownerj the State and Federal Government to prevent and
control forest fire3,
20. Finding cub hovr the private individual may secure help
from the State and Federal Govei?iir;ent in forest fire
protection.
21. Comparing the looses from forest fires with losses in
burning of other property.
22. Discussing how such activities as road and trail building aid in forest fire control and provide other benefits.
Questions for discussion:
1. What Would you do if you were tramping through the forest tc fish and found:
a. a burning brush pile about three foot through and
three feet high although nothing else had yet caught
fire?
b. a camper's fire still smouldering.
c. .after a light thunder shower, a tree that had been
struck by lightning?
d. a forest ranger ard a group of fireguards fighting a
fire.
e. a group of carpers just leaving with their fire still
burning? What would you do or say?
2. yjhat would you do and say if you and a friend were riding
through the forest and lie lighted a cigar and threw the
match out of the car or he throw out the butt of a cigar
or cigarette? Why should a match be broken before throwing
it away?
3. If you were a fireguard and had been sent to a fire and
found the fire too big for you to suppress alone, would
you stay and fight or go for help?
U* One of the biggest factors in forest—fire control is
speed of attack. How can telephones, short-wave radio,
airplanes, forest roads and trails each aid in getting
men on the job quickly.
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5. Of what value to forest-fire control are the daily weather
reports, especially as to rain, wind direction and velocity, or lightning storms?
6» HOT; does the presence of a lot of debris make fire more
likely? Why is a burned-over forest likely to be burned
over again?
7. Hov; may grazing be effective in fire, prevention?
EVALUATION:
A teacher nay determine whether there is interest in and an
understanding of the forest fire problem as work en the unit progresses. Remarks and activities of the pupils, their reactions to
certain discussion questions, and their answers to the objective
tests are good indicators*
In forest communities effective teaching may be expected to
result in active participation by pupils in forest-fire control
work, reporting fires, putting them out, or carrying en fire prevention activities at home or elsewhere.
Pupils' attitudes may be determined by obtaining their opinion as to which of the following statements most nearly expresses
their conception of the forest-fire problem. Selection of number 3
shows proper attitude.
1. If owners bum. or fail to protect their forests, that is
their concern and not the public's.
2. The forest fire losses and Christmas tree abuses are of
about equal importance both having a sentiiuental and
dramatic appeal that leads to overemphasis.
3. Forest fires affect everyone just as does any national
calamity that destroys millions of dollars worth of
property annually .and therefore becomes largely a public
re sponsibility.
4* Since man causes more than 90 percent of forest fires
people should be kept out of the forests.
5. Fighting forest fires is justified mainly as emergency
employment and to preserve the beauty of the landscape*
The follovang objective tests may be used to determine
whether or rot certain basic information has been gained.
True-false. Flacc X if true and 0 if false in front of each statement .
X

1, Lightning is the only natural cause of forest fires in
the United States.
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0

, 2. Indians habitually burned too forest.

X

3» Han causes more than 90 percent of forest fires.

0

4. Fire does far more damage on public than on private lands.

0

5» A slow forest fire is never a serious hazard.

. 0

6. Incendiary fires outnumber those from carelessness.

0

7. Burning the woods in the South is followed by increased
timber production.

X

8. Burning slash and debris at certain times is a method of
fire prevention.

. 0

9« Forest fires are sometimes caused by spontaneous combustion.

Selection text. Underline the proper term in ( ).
1. The best way to bo sure a lirhted match will not start
a forest fire is to (use a safety match, break it with
the fingers, blow it out).
2. The largest number of forest fires arc caused by (smokers, lumbering* railroads).
3. 'When water is not available, the best material for knocking down a hot blaze is (rotten wood, mineral soil, damp
leaves).
4. Most reads .and trails are built in the national forests
for (tourists, as firebreaks, as ways to got at fires).
5. Forest fires cause an .annual loss of (50 million, 10
million, 750 thousand) dollars.
6. A forest supervisor may establish "closed areas" (to
protect game from hunters, to keep tourists out of the
way of lumbering operations, because of special fire
danger).
7. Forest fires are most serious because of the loss (of
building material, of soil cover, of wages .and taxes).
8. The trend in annual forest fire damage is (fewer fires,
fewer acres burned over, fewer caused by smokers than
through industrial activity).
Completion tost. Put the proper word in the blanks*
1. A fire burning in the tops of the trees is a .crown
fire.
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2. The least difficult fire to fight is a surface fire.
3. A perron who starts a fire maliciously is called an
incendiary.
4t The most used tool in forest fire fighting is the shovel.
5. A strip of ground laid hare and cleaned of burnable material is called a fire line.
6. Fire is best fought at night because of increased humidity.
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UNIT V ~ HOW DISEASES AND INSECTS DESTROY THE FOREST
(For Biology)

PROBLEMS:
1. Hov; do forest insects and diseases affect human welfare?
2. What methods of control are available and what are the
possibilities of each?
3. What differences are there between the control of tree
insects and diseases in the forest and in the small park,
on city streets or the home lawn?
DESIRED OUTCOMES:
1. Appreciation of the extent of damage caused by insects
and fungi attacking the forest.
2. Knowledge of factors that lower trees' resistance to insect and fungus attack.
3. Knowledge that these forest fees are like rogues; the
finding of one usually means the presence of another.
A, Ability to detect presence of locally common tree insects and fungi and apply simple controls on home trees.
5. Ability to report outbreaks.
6. Understanding that maintenance of natural balance is the
best control of insects and diseases in the forest.
7. Knowledge of artificial controls now in use and of new
methods being tried.
8. Appreciation of importance of prevention measures and
prompt action in control.
9. Appreciation of necessity of cooperation in carrying out
quarantine laws.
APPROACHES:
1. Tell the story of Dutch elm disease or chestnut blight,
emphasizing the threat to all our American elm and chestnut trees. Point out how the appearance of cities is
changed by the destruction of trees by the Dutch elm disease. (U. S. Department of Agriculture, Farmers' Bulletin
16Al.)
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In an area where the chestnut blight, Dutch elm disease,
a pine beetle or other fungus or insect is conanohj ask questions and develop disucssion of students' observations and
experience with the particular species. Point out hew the
chestnut blight deprived the mountain people of the East of
a major resource and. consequently lowered their living
standards.
2, Display specimens of fungi and insects cr damage caused by
them. This may well include microscopic slides or pictures.
3. Have pupils bring in samples cf diseased tree parts.
J+. If a tree surgeon is working in the ccmxainity, talk with him
about his work and report to the class. Find cut the causes
which make most of his work necessary, how he checks decay,
how he detects presence of fungi and insects,, also other related facts. He may be willing to talk to the class* (Be
sure to let the students know that tree surgery is not practical in the forest.)
5. Have pupils tell of any experience they have had in traveling
from one State to another that indicates the States are
trying to control spread of certain insects or disease.
OVERVIEW:
The Triple Threat
' Fire, insects, and disease are three forest foes that usually
work together. Fire is the spectacular player; the insects and diseases are small but mighty. Together or alone the throe threaten our
fQrcsts* Qonetdaae one is most active, sometimes another, but the
result is always forest destruction.
Although fire is fast and furious, nine tines out of ten, man
starts it. Insects and diseases have initiative of their own, but
are more destructive v«hen they attack a tree that has been weakened
by some other agency. It is 'uncanny how they strike the weaker trees
of the forest.
i

Science has not yet explained ho:; insects distinguish between
a strong, healthey tree and a weak, sickly one. When pine bark
beetles attack a. healthy, fast-growing pine, the tree puts up a
fight by exuding large quantities of rosin, often entombing the
beetles. Unless attacked by so many beetles at once that it cannot
secrete enough rosin to ld.ll them all, a healthy tree will win the
fight. A weakened tree will not be able to throw out so much resin
and will be killed. The beetle, in trying to escape the thrust of
resin, pushes it out through the hole he made in the bark, thus
forming a pitch tube. These hardened bodi-as of resin found on
pines, are evidence of a. conflict, pine vs. beetle.

~9S~

When one enemy strikes, another is apt to follow. Even a
strong tree, injured by an animal or man, or by vdnd, snow or ice,
flood, drought, or other natural agency, is almost sure to be attacked by insects ^xid fungi.
The blue stain fungus does no harm in itself except to discolor wood, but it indicates that probably the pine beetle has been
at work or that the way has been prepared for other fungi or insects to attack. Minor insects and fungi that never kill trees
themselves may retard growth and lower resistance so the tree becomes a prey to its major insect and fungus enemies.
The great majority of people never see a forest ravaged by
insects or disease, and so have little basis for appreciating the
problems involved. Some appreciation of the problem might be gained by carefully examining almost any tree. City street trees are
especially susceptible to attack because they are often growing under conditions of light and moisture deficiency and soil or air
pollution.
The loss of a favorite tree is regrettable, but the destruction of large areas of forest is a greater loss and is much more
difficult to prevent. Control measures applicable to a few trees
are usually impractical when applied to a forest. The destruction
of even a small forest area by insects or fungi is serious because
the infection may spread. These forest foes often attack the most
valuable tree species, thus encouraging the less valuable or weed
trees. The slower growth and the direct losses in timber and other
uses, besides the decreased effectiveness of the forest in conserving soil, water, and wildlife combine to make a staggering annual
loss in the United States.'
It is estimated that forest insects cause a loss of
$100,000,000 yearly by lowering timber yields, retarding growth,
damaging and destroying lumber and other wood products. Besides
this, they increase fire hazards and interfere with forest management by changing the character of the stands. While forest diseases do not cause so much damage as insects, they are nevertheless
very serious. The white pine blister rust, the larch canker, the
chectnut bark disease, and the Dutch elm disease threaten the usefulness, if not the extinction, of their host species.
Man's activities have contributed to the spread of some of
the worst of our forest foes. The gypsy moth, chestnut blight,
white pine blister rust, and others have been introduced from other
countries. Transplanted to a new environment, free from the natural
enemies which hold them in check and on hosts whose resistance has
not been built up over a long period of time, they increase r-^idly
to plague or epidemic proportions.
Not until those competitors of man for the forest's values
became epidemic did man realize their threat. Now it becomes necessary to spend millions in research to find controls, and while
this goes on, these silent forest killers take their enormous toll.
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CONTENT: '
Forest Diseases
Trees have their infancy, childhood, and adult diseases.
From the time a tree seed sprouts, during the tree's growth, and
after its death, until the tree has decayed to formless humus, it
is subject to attack by insects and fungi.
Damping-off fungus. - A forester may have his nursery beds
full of apparently healthy seedlings one day, only to find on the
next that most of his tiny trees have been killed by a disease
known as the "damping-off fungus". Under proper conditions of moisture and temperature, these spores, carried in the soil become active and attack young trees. Seedling conifers are especially susceptible. The forest nurseryman will find when he examines the
wilted or dead seedlings that the stem has contracted and decayed
just below or at the surface of the soil. When once started, there
is little that can be done to chock the rapid spread of this fungus
to all the seedlings in the nursery.
Sterilization of the nursery soil by steam or chemical is
the best method of control. Since replanting of deforested areas
is an important 'conservation practice, the control of the dampingoff fungus becomes significant in conservation. It appears that it
does not destroy seedlings in the forest. At least it is not serious enough to interfere with the reproduction of most species.
Hence, managing forests so they will reproduce naturally from seed
trees is obviously important.
IVhite •pine blister rust. - Currant and gooseberry bushes harbor an enemy of the white pine tree - the blister rust fungus. This
disease has caused' the loss of most of the white pine of Northeastern United States. It enters a tree through the needles and spreads
to the branches and trunk. ?Jhen its yellow orange blisters completely surround the trunk, the tree dies.
Young pines seem to be more susceptible to blister rust than
older ones and because of their small diameter are soon girdled and
killed. A peculiar characteristic of this disease is its seeming
preference for the young white pine that man plants. Just why blister rust should prefer to attack a pine tree planted by man rather
than one planted by Nature has not been determined. Here is an example of a difficulty man encounters when he tries to restore natural
balance.
White pine blister rust can be controlled because the spores
have to go from a pine to a plant of the Fdbes family (currant or
gooseberry), and from this plant to another white pine. Since those
spores can travel naturally only about 1,000 feet, if the Ribes
plants are removed and kept removed to that distance from white pine,
the blister rust cannot spread.
However, removal of those bushes
on large forest areas is a tremendous job.
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Chestnut blight. - The chestnut blight is one of our most
destructive introduced forest diseases. It has changed the ) '.bits
and welfare of whole communities through the loss of the nuts for
food for man and beast and the loss of salable timber and tanbark.
Since native American chestnuts have developed no resistance to
this blight it threatens to wipe out this valuable species. The
only known method of retarding its spreading devastation has been
the drastic measure of destroying trees as soon as found to be infected. Yet it continues to spread. This situation emphasizes the
importance of national and State quarantine laws as conservation
measures to prevent the introduction and spread of such diseases.
Just as people tend to develop a certain immunity and resistance to disease, so do trees. The chestnut blight was introduced from Japan where, as we might expect, the native varieties
of chestnut have developed some immunity to the blight. Scientists
are trying to develop a disease-resistant variety of chestnut for
America by crossing our native stock v.ith the blight-immune Japanese
chestnut.
Decay fungi. - The hollow tree is the work of decay fungi.
In some forest areas a largo percentage of the trees are worthless
for lumber because they are hollow. The decay fungi attack mature
trees, entering through some wound or break in the bark, most damage
being done 7dien the heartwood is attacked.
Certain trees, such as redwood, chestnut, black locust, osago,
orange, cypress, and cedar, deposit in their heartwood large amounts
of substances that arc fungi resistant. This is the reason these
woods are so durable in comparison to many others, also why most
heartwood is more durable than sapwood.
Other diseases. - The dwarf mistletoes that attack western
conifers, the Dutch elm disease that threatens to destroy every
American elm, and other diseases annually cause untold damage to
our growing trees. Bacteria causes still another type of disease.
While all are important in a specific instance, an understanding
of the forest conservation problem does not require their individual
c on side rati on.
Forest Insects
Epidemics. - The forest is the home of myriads of insects,
many of which are comparatively harmless. Even potentially harmful
kinds, such as the pine bark beetles, may exist in a controlled or
endemic status doing little harm. Insects are extremely sensitive
to their environment. They increase readily and rapidly under conditions favorable to themselves and adverse to their hosts. Nov;
and then the biotic balance is disturbed by drought, excessive moisture, unusually low or high temperatures, disease, or a reduction
or an increase in parasites and predators. As a result of such conditions some insect may be given favorable conditions to reproduce
and become epidemic. Thousands of trees, young and old, are killed.
Increased fire hazard, lower lumber grades, and deforested areas
result.
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The spruce budvrorm in epidemic filially reaches such numbers
that there is insufficient food and. the epidemic is reduced by
starvation of the budv/orms. But in the process, practically all
the balsam, spruce, and fir will often be killed and other tree
species will take their place. When there are only a few scattered
surviving balsam; spruce, and fir, the spruce budworm will have
little further chance of achieving epidemic proportions in that
forest. Nature will have checked the peidemic but man will have
lost,- Evidently man must aid Nature if he is to secure the balance
most advantageous for M s purpose.
Kinds of forest insects. - The insects attacking forests may
be divided into several groups - the cambium miners, the defolia•tors, the wood borers, the fruit and nut feeders, and those that
cause injury by depositing eggs in the tips of branches. Only the
first three ',.111 be considered here as of major ijn.port.ance to the
problem of forest conservation.
The cambium miners are the most serious threat to forests
because they feed on the cambium, the living part of the tree.
The defoliators destroy the leaves where most of the food
is manufactured. They are usually a less serious threat to the
tree than the cambium miners because it takes many more of them
to completely defoliate a tree than it takes of the cambium miners
to girdle a tree,
The wood borers are important because of their attacks on
dying, dead, stored, or utilized wood.
Cambium Miners
Bark beetles. - These beetles, seldom more than 3/3 inches
long, may be present in the forest in small numbers doing little
harm. If conditions become favorable for their increase, or-unfavorable for trees, they develop into a serious menace. They
are the most destructive of the cambium miners*
Bark beetles often follow defoliators. The combined attack
of both insects may kill the tree. Ordinarily, they attack nature
or overmature trees. However, since young trees are killed in
severe outbreaks, these beetles are a threat to future as well as
to present forests.
Direct control is difficult and costly. The most common
method of control is to fell the tree .and remove and burn the bark,
or to saw the logs into lumber at once and burn the slabs. Another
method, but obviously of Limited application in a forest, is to
fell the tree and expose the log to the hot summer sun, turning the
log after three days to expose all parts. This control is based on
the fact that these beetles are killed by the heat developed in the
exposed surface of the log. Control measures, of course, must be
applied while the brood is in the tree. An ingonious treatment,
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still in the experimental stagej has been tried with the Western
white pine' bark beetle. A solution of copper sulphate is injected
at the base of the tree. This diffuses upward with the sap and
kills all the borers, but, of- course, also kills the tree. However,
if a heavy enough dose is injected the tree is preserved and if
suitable can be used for lumber at any time within a few years.
The bark beetles have natural restrictions that tend to keep
them in check. Their limitation to eating cambium and their susceptibility to high or very low temperatures aid to parasitic insects
and bird enemies foam the main bases of control. But in spite of
these checks, this group of beetles does a great deal of damage.
Controlling the bark beetles provides an excellent example of
the application of a group of relationships in developing a conservation program. Since they prefer mature and overmature trees and
freshly cut logs, since healthy trees resist the beetles with a copious flow of resin, a continuous selective logging often keeps them
in control by removing the mature, overmature, and weak trees.
Defoliators
Sudden outbreaks of defoliators often'kill forest trees on
large areas.
The apparent suddenness of epidemics is usually explained by the fact that these insects increase in numbers fc- seme
time unnoticed. It is difficult to see by casual observation that
any appreciable defoliation is taking place until a tree is nearly
stripped. Constant drain of strength from a tree by repeated defoliation over a period of several years usually kills the tree.
Loss of leaves by conifers is more likely to cause death than is the
case with hardwoods, since the latter can regrow leaves more readily,
and normally lose their leaves each year.
Control measures. - Insects that attack the leaves of forest
trees may be easier to get at than the borers but are often as hard
to control because of the extensive area of possible infestation.
Even though dusting has been done on a largo scale by use of airplanes, it is usually impractical except for very smell areas of
exceptionally valuable timber or for local infestations which may
spread unless checked. The use of spray is still more limited than
dusting, its use being confined mostly to shade and park trees. The
use of poisonous dusts, .and sprays is inadvisable in the forest because of the danger of poisoning wildlife, upsetting the biotic balance, and inducing more serious loss than caused by the insects.
The spruce budworm. - This is one of the most destructive defoliators. It attacks sprue3, jack pine, and fir, including the
Douglas fir and, especially the balsam fir. Recently this post, or
a very close relative, has attacked pines in the Lake- States and
the Northwest.
•• .
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The gypsy roth. - Since its importation this moth has spread
over New England. It attacks hardwood trees especially, but also
conifers in mixed stands• The young larvae being covered with long
hairs are spread long distances by wind, making control difficult*
The only check possible in forests is to reduce the number of trees
of the preferred species such as basswoods, oaks, and aspens. Control on shade trees is possible by poisonous sprays, by banding tree
trunks with a sticky substance over which the larvae cannot crawl,
or by draping burlap around the trunk. They seek protection under
this burlap during the day, and can be killed easily.
The sawflies. - The larch and pine sawflies are the most common of the defoliators. Their eggs arc often laid in slits on the
sides of new shoots. Dead or deformed terminal shoots indicate the
presence of the sawfly. The only effective control discovered to
date is partial drainage of tamarack swamps which produces healthier
and more resistant trees and so changes the soil conditions as to
make them unsatisfactory for the pupa stage. Light flooding at certain times of the year, kills many of the pupa and larvae in the cocoon. Complete flooding would be harmful since it would drown the
mice which, because they eat many of the cocoons, are a natural control agency.
Cambiurt-Wood Borers
These borers eat in the cambium for a ^\•hile. and later bore
into the wood. The locust borer, the aspen borer, and the carpenter moth are some of the most important insects in this group.
Since they feed but a short time on the cambium, they seldom kill
trees. Their main damage is in the lowering of grade and strength
of lumber .and in opening the way for fungi.
The locust borer. - This species has almost completely discredited locust for its once common use as posts and railroad crossties , and may reduce the value of black locust for erosion control
plantings. The possibilities for control depend on the habit of the
adults of sunning themselves on the trunks of trees and the facts
that until a locust tree is l-l/2 inches or so in diameter, its
bark is too smooth to afford the crevices for the eggs, and .after
the tree is 5 or 6 inches in diameter the bark becomes too thick
for the young larva", to bore through. If locust trees are planted
or encouraged to grow thick enough so the trunks are shaded, by
the time the 1-1/2 inch diameter is reached, the adult beetles
have no sunning place and do little harm to any trees except those
on the edges of the forest or plantation. Shading by climbing
vines or by shrub and other tree growth serves the same purpose
as thick planting of trees.
The fiat-headed borers. - These insects have a great variety of hosts among both softwoods and hardwoods and in forest and
orchard. They are typical of the Insects that attack unhealthy,
dying trees and freshly cut logs. The larvae hatch from eggs deposited on the bark end at once bore into the bark but do not enter
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the cambium unless the tree is unhealthy or dying. On a healthy •
tree the larvae are unable to live in the bark. Freshly cut logs
are protected from this borer by keeping them wet,' either by floating or sprinkling, or by sun curing in sunny climates or by shading
with brush, when logs are left in the woods in the North.
Pinhole Borers
Ambrosia beetles. - The ambrosia beetles, seem to be attracted only to unseasoned wood. In the South, because of the length of
the growing season and the larger number of broods, they are a real
menace to the lumber industry. The ambrosia beetle makes small pinholes in wood which lowers the grade and makes it useless for liquidtight barrel staves, for uses where strength is essential, and for
finishing lumber.
While they resemble the bark beetles, the ambrosia beetles do
not eat the wood but instead feed on fungi which grow in their burrows. The beetles being continually in contact with the fungus necessarily carry the fungus .spores to their new tunnels. When an infested log drys out to the point at which the fungus ceases to grow,
the beetle moves to a new log.
An interesting example of Nature's delicate balance is found
in the relationship of the ambrosia beeltes and their fungus food.
If the beetle does not select a log on which the fungus will grow,
the larvae will starve and the adults will have to move on. If, on
the other hand, the fungus grows faster than the beetles can eat it,
the beetles will be smothered in their tunnels by the fungus.
Control is based on the ambrosia fungus' requirement for
growth; namely, a log that is drying out. It must not be too wet
or too dry. The main methods of control are cutting during the
winter, which permits seasoning before the beetles fly; keeping logs
wet in ponds or by sprinkling; by prompt milling of log;;; .and where
possible seasoning rapidly by kiln drying or proper piling. Girdling
of deformed trees to serve as traps end then destroying the trees
with the brood in them is also effective.
Borers in Seasoned Wood
Termites or white ants. - These insects are a direct threat
to wood that has been put to use. . One of the peculiar adaptations
of most of these insects is their ability to feed throughout their
life cycle on dry wood independent of cambium even for a short time.
The termite, or so-called white ant, one of the most destructive of
this class of insects in the warmer climates, has been found to have
in its digestive tract certain organisms which act on the wood and
change it to a form which the termite can digest.
Termites may eat out the entire center of a piece of wood before being detected. Access to dry wood and moisture, without exposure to light and open air are the termite's requirements for existence, and serve as the basis of control measures. In a warm climate
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wood is especially susceptible to attack when in contact with moist
ground because the wood furnishes food and the soil furnishes moisture, V/ooden structures kept from contact with moist ground by concrete or stone foundations more than 12 inches from the groun are
ordinarily not bothered because the termites have to expose themselves to light and air in going to the soil for moisture. If a
foundation is too low, the termite builds covered runways on the
surface of the stone or concrete. Wood is immune to their attacks
if it is well penetrated by creosote which poisons the food supply.
The termite has a double significance in forest conservation.
It probably docs as much harm in decreasing wood use as actual destruction of wood. Wood properly treated and used is not subject
to attack by termites, but people are apt to use other materials,
thus decreasing the market for timber with a consequent decrease of
income for forest communities and industries.
Other Forest Insects
There are many other kinds of forest insects, such as borers
in decaying wood, sucking insects, scale insects, and others, but
most of those are oi secondary importance, seldom becoming epidemic.
Marine Borers
The shipworms. - Marine borers, although not Insects, behave
much as do insect enemies of the borer type. Wherever wood is in
salt water, shipworms of one kind or another soon find and destroy
it. At some places especially in the warmer climates, unprotected
piling lasts but a few months. Activity is also in proportion to
the salinity of the water. Piling in bays into which an abundant
end constant supply of fresh water is emptying lasts much longer
than in undiluted sea water.
The shipxvorms enter the piling when very small, leaving
holes hard to detect. Once within the piling, they bore and grow
rapidly, greatly weakening the wood, which still appears sound.
Only by cutting into it can the extent of honeycombing be determined.
Many methods of protecting the piling, such as covering with various kinds of material, have been tried with little success. Treatment with creosote under high pressure to insure deep penetration
has proved the best.
An interesting point-in this particular conservation problem
shows the far-reaching influence of the forest and how conservation
of forests and conservation by forests are related and yet distinct.
It has been demonstrated that where forests are maintained for
watershed protection, the result is a steady stream floxv and a constant supply of fresh water emptying into a harbor and maintaining
a reduced salinity which in turn reduces shipwora activity.

-106-

Insect Control
Helpful insects. - There are insects and fungi that are beneficial to the forest, - those that attack the harmful insects and
those that hasten the decay of unusable fallon trees and slash. The
insects and fungi that decay slash reduce the fire hazard and build
up the valuable organic content of the forest floor.
Although in most cases it is safe to assume that parasitic
insects are beneficial to forests, the fact that seme are also parasitic on other parasites as well as on harmful insects, may nullify
their benefits. Nevertheless, it is the biotio balance of deadlock
between parasitic insects and insects attacking trees, that prevents
wholesale destruction of forests by insects.
Problems of control by parasites. - A few cases of insect control by an introduced parasite like the lady-bird beetle on a scale
insect in California have led to the misconception that this is a
ready method of control. The fact that it is expensive and requires
much time and research is but a part of the difficulty. If a parasitic species should be found, to reproduce it in large enough numbers would require finding a substitute food on which to rear sufficient numbers. If that could be done, there must be assurance that
the parasite will not itself become a menace. If these difficulties
are solved, the parasite may still be ineffective because weather
conditions ore not just right.
In many cases, epidemics are car1 -oiled naturally, because
of the over presence of parasites or diseases in a latent or nonvirulent form. This type of insect control is a highly technical
process etill in the experimental stage.
Control by quarantine. - Man has to be ready to step into
the battle when the natural enemies of an insect are weakened or
when a new insect slips into a new area without any of its foes.
Such an insect often thrives so well in the absence of its enemies
that it becomes a serious menace. Sad experience with the gypsy
moth, chestnut blight, and other imported pests has led to the passage of Federal and State quarantine laws intended to prevent introduction of any more injurious insects and fungi.
Direct control. - Spraying or dusting are largely eliminated
as possibilities ox forest parasite controls because of the extensive areas affected or because of the inaccessibility of the insects
high in the tree or under the bark. Traps of various kinds have
been tried. The light trap attracts largely males, so is ineffective; the log trap is obviously limited in its applications. Except for preventing the spread of focal infections the forester has
but limited use of direct methods of insect and disease control.
Lumber is protected, however, from insect and fungi attack by direct
methods. This is accomplished by poisoning the food supply of these
enemies by forcing substances such as creosote or zinc chloride into
the wood. Treatment is especially valuable for wood used in contact
with moisture. In this way the length of service of piling, railroad
ties, and posts has been greatly increased.
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Indirect control. r Certain forestry practices reduce
chance.? of infestation and spread by changes_iu kinds and amounts
of food supply and moisture conditions. Cutting in late summer
and fall protects logs from certain insects, since cambium eaters
are not flying then and by spring the cambium will have changed
so they vron't enter it. Powder poet beetles cannot live in moist
logs, so protection is secured by leaving logs in water. On the
other hand, ambrosia beetles cannot develop in dry .logs and so
may be controlled by -seeping logs dry. TShere logging is continuous, a borer that breeds freely in the slash competes with the
bark beetles and effectively controls the latter. Leaving healthy
seed trees and planting with acclimated stock are examples of other
indirect methods of control.
Birds play an important role in forest insect control and
therefore of disease control. Protection of o\rr song birds is considered by many as of aesthetic value only. They are, however,
usually the greatest consumers cf insects. Hence protection of •void
encouraged increase in bird population are among the best conservation measures applicable to the forest insect problem.
Thus forest insect and disease control must bo secured by indirect or natural rather than direct or artificial controls. It
means a recognition of the intricacies of Nature's "balance" as the
fundamental principle.
ACTIVITIES:
1. Making a survey of tree insects in the oanmunity; each
member of the class bringing five tree insects and reporting when and where found, whether numerous, and nature end extent of damage.
2. Listing the classes of forest insects as to nature of .attack and giving an example of each.
3. Finding cut how much your city spends yearly for protecting trees from insects end fun/?!.
/f. Making a map of the United States showing parts in which
various tr- J insects and diseases are prevalent.
5. Making a collection of pieces of wood showing insect or
fungi damage.
6. List several examples of close relationship between insects end diseases. Indicate those of mutual helpfulness and those of parasitism.
7. Talcing a field trip to study extent of tree insect and
disease damage.
8. Making a list of the imported tree insects and diseases.
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9. Discussing the use of airplanes for dusting to control
forest insect infestations.
10. Finding out what quarantine laws the State has to prevent spread of tree diseases or insects.
11. Defining the following terms: Epidemic, endemic, immunity, resistance, fungus, host, parasite, alternate host,
Ribes, deadlock, biotic balance, direct control, infection, cambium, heartwood, defoliators, cambium miners,
galleries, exotic, exclusion, eradication, protection,
forest pathology, forest entomology.
12. Comparing and contrasting the relationships of the ambrosia beetles and their food fungus with the termites
and the micro-organisms they carry,
13. Finding out the name, title, .-.nd address of the persons
or officers in your city or State to whom tree insect
and disease infestations should be reported and what
service can be obtained. Preparing specimens for shipment and letter to accompany them.
14. Examining currant and gooseberry leaves for pine blister
rust infection and sending diseased leaves to the State
forester or State plant disease specialist for identification.
15. Reporting on the damage and control of any locally import rait forest insect.
16. Reporting on the termite and how it is controlled.
17. Listing the methods of controlling or checking forest
diseases or insects.
IS. Listing the things the average citizen can do to help
control forest insects and diseases.
19. Conducting a local campaign to destroy certain tree insects, such as the tent caterpillar, planning carefully,
securing the cooperation of certain organizations, arranging a program of publicity through papers and radio,
vvith speakers throughout the school, and conducting birdhouse building contests for children's groups.
Questions for discussion:
1. Why is the average citizen not aware of insect and disease damage to forests? To his OTO shade, fruit, or
ornamental trees?
2. What effects do insects and diseases have on lumber appearance, strength, price?
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3. What other losses are caused by forest insects and diseases?
A. How do insects and diseases increase the number of undesirable species of trees in a forest?
5. Of what assistance to insect attack is a preliminary
disease attack or vice versa?
6. Why-.are Japanese chestnuts practically immune to the
chestnut blight and American chestnuts very susceptible
to it?
7. Why does a newly introduced disease or insect often cause
considerable damage?
8. What relation exists between forest fires and insects?
Are fires apt to folloiv forest insect and disease epidemics? Are insects and diseases apt to follow fire?
9. Why are mature trees more susceptible to insects and diseases then young trees?
10. What is meant by direct control end by indirect control?
Which is the mere practical for control of forest, insects?
11. Why are insects more difficult to control in the forest
thati on orchard, street, or park trees?
12o Why may great harm result from using a poison spray or
dust in a forest?
" :i .
13. Why are pure stands of trees more subject to insect attacks than mixed stands?
1A. Why arc severe insect outbreaks apt to occur in cycles?
15. Which is the more easily controlled ~ an insect like the
larch sawfly that has highly specialised food requirements, or one like the gypsy moth with more general food
habits?
16. What kinds of insects and fungi are beneficial to the
forest?
17 • Why are birds effective in forest insect control?
13. Why should pruning wounds of street and shade trees be
painted?
19. Why does the time of cutting timber prevent certain insect attacks?
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20. Why does the continuous harvesting of timber as it natures reduce insect *nd disease attack?
21. What advantage, other than cheap transportation, is there
in floating logs to a mill and leaving them in a pond?
22. What are the difficulties involved in controlling an insect by introducing a parasitic insect or a disease of
the insect?
23. What instances can you cite in which insects, birds, or
animals were introduced to control seme other insect or
animal and the introduced species became as much a menace
as the one to be ccntro3.1ed?
24.. Given an insect, the larvae of which have to crawl up the
tree trunk, what would be some measures of control you
could use?
a

25. Given an insect, the eggs of which have to be laid on
seasoned logs, what would be some measures of control
you might use?
26. Given an insect that has to live on cambium of a weak
tree or freshly cut logs for only a few weeks before it
bores in to live in the sapwood or heartwood, what would
be some measures of control you might use?
EVALUATION
This unit can be closely related to the experience of practically all pupils, since city pupils may observe and participate
in control of tree insects and diseases.
Do the pupils tell of diseased or insect-infested trees they
have observed? Have any pupils brought specimens to class? Have
any pupils carried out actual control work? Has the group as a
whole sponsored a campaign to reduce insect and disease losses on
trees?
Their attitude toward the problem of controlling forest insects and diseases may be partly determined by finding which of the
follov.ang five statements they believe most nearly describes the
situation. Number 5 is considered as showing the proper attitude:
1. There is plenty of timber in spite of insect and disease
losses in the forest, so all we need be concerned with is
the protection of our street and siia.de trees.
2, Complete control is so hopeless that no expenditure of
public funds is justified for that purpose.
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3. If we will protect birds and other wildlife and not use
the forest caimerciaUyj the natural balance will be
maintained, and, hence, no forest insect and disease
epidemics will occur.
4. Private owners should be solely responsible for insect
and disease control on their forest lands.
5. Private owners may rightfully e;opect seme help from the
public in forest insect and disease control when there
is the t lire at of an epidemic.
The following objective tests may be used to determine
whether students have acquired certain basic information.
True-false. Put X in blank if true, 0 if false.
X

1. Insects and fungi together cause more damage to forests
than does fire.

X

2. Fire increases insect attacks on trees by weakening
their resistance.

0

3. Bark beetles attack only old trees.

X

J+. Wind damage is often the forerunner of insect and disease infection in the forest.

X

5. Many insects live in the forest that never become important forest"enemies.

0

6. Street trees are less susceptible to disease and insects
than are forest trees.

0

i

7. Introduced'-forest diseases and insects seldom flourish
here because their hosts arc lacking*

X

8. The white pin-o blister rust often attacks young pine
plantations, but seldom young pine in the forest.

0

9. Blister rust spores go directly from an old to a young
pine tree.

X

10. No effective control has been developed for the chestnut
blight.

0

11. Decay fungi attack only dead trees.

X

12. Indirect controls are generally better than direct controls of forest insects.

X

13. The flat-headed borer is controlled by keeping logs wet.
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X

14. Ambrosia beetles bore in the wood but do not cat it.

0

15. The ambrosia fungus grows best on young healthy trees.

X

16. The termite carries a ndGro-orgardLsBj in its digestive
tract that aids it in digesting wood.

X

17. Termites are prevented from attacking wood if the latter
is kojrt well above moist ground•

0

13. Creosote treatment of wood protects it frtirt all fungi
but not from insects*

X i 19. Certain insects are beneficial to the forest because they
attack harmful forest insects.
i

0

20. VJbodpeckers do more harm by opening trees to fungi than
they do good by eating insects.

0

21. Quarantine lavra apply enly to fruit tree diseases and not
to forest tree; diseases,

X

22. Insects carry fungi from tree to tree.

X

23. The best insect and fungi control is to keep the forest
as nearly as possible in a biotic balance or deadlock.

, •

Multiple-choice. Underline the proper term in ( ) . »••••
1. The pine bark beetle kills a tree (by removing the bark,
eating the cambium, lowering resistance to fungi attack).
2. The Dutch*elm-disease attacks (Chinese, American, all)
elms.
3. Forest insect and disease control must be largely (remedial, indirect, direct). •
4* Insects attack (mature, young, middle aged) trees most
readily.
5. ^he locust borer attacks trees with (smooth, rough but
thin, thick) bar}:.
6. The termite must have access to (sunlight, fungi, moist
soil).
7. The termite does not attack properly (kiln-dried, painted, creosote treated) timber.
8. The termite may be controlled by (introducing parasites,
putting poison in runways, keeping wood above the ground).
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9. Introduction of fungus parasites of insects to control
forest insect.- is usually impractical because (insects
are immune, fungus is hard to spread, weather conditions
do not pcmit fungus to develop).
10. The flog, light; mechanical) trap is most commonly- used
by foresters to control insects.
Completion tests:
1. If the resistance of a tree is lowered by fungi, it is
more subject to insect attack.
2. White pine trees are safe from blister rust if currant
and gooseberry plants are 1000 feet removed.
3. Imported forest insects usually cause serious damage
because our trees have not built up resistance to them
and imported insects have few or no natural enemies«
4« The danrping-off disease is more common in the nursery
than in the forest.
5. The blister rust is the disease most destructive and
the bark beetle is the insect most destructive of white
pine.
6. The Dutch elm disease threatens to kill all the elms
of the East.
7. Creosote treatment of wood preserves it because the
food of fungi and insects is poisoned.
8. The termite is the greatest insect enemy of wooden
structures in the South.
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UNIT VI - MANAGING F0RICST8 FOR MIDLIFE CR0P3
(For Biology)
PROBLEMS:
1. To what extent should forest land be used for wildlife?
2. For how many head of wildlife should forest lands be managed?
3. What can be done to increase or decrease the wildlife
population in an area?
DESIRED 0UTC0M.ES:
1. Appreciation of the contributions of wildlife to man's
fullest use of natural resources.
2. Appreciation of the dependence of certain wildlife forms
on the forest environment.
3. Understanding of the effect on the forest of overpopulation by certain animals.
U* Understanding of the points of competition between wildlife and other uses of the forest.
5. Understanding of the interdependence of wildlife forms.
6. Understanding of wildlife management problems and methods.
7. Understanding that an excess of numbers is usually the
reason for a species doing more harm than good.
8. Ability to consider wildlife questions without prejudice
and sentimentality*
9. Understanding of man's responsibility in the wildlife
balance,
APPROACHES:
1. Tell stories of the abundance of wildlife in some parts
of this country within the last century. Squirrels were•
so numerous and destructive to the corn and wheat of the
pioneers that a law was passed in Ohio requiring every
white man to deliver 100 equirrel scalps per year or pay
a penalty of $3. Elk were hunted for their teeth only,
the rest of the animal being wasted* The passenger pigeon is said to have existed in such numbers that their
flight obscured the sun.
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2. Tell of the Canadian experiment in which more than
2,000 head of reindeer were driven 1,600 r/dlcs from
the west coast of Alaska to a point east of the delta
of the MacKenaie Paver. The drive took 5 years. This
project was undertaken by the Canadian Government to
assist the Eskimo inhabitants of the Canadian North.
Display a map of the area covered. Develop brief discussion of sane of the problems that must have been
involved. (Reference page l^-Uf Proceedings of the
North American Wildlife Conference of 1936. Supt. of
Documents, Washington, D. C.)
3. Hake a survey of the experience or observations of the
class in regard to forest wildlife. List such things
as kind of animal, where observed, season, and number.
(See outline, page 127.)
•4. Collect and discuss newspaper clippings about wildlife.
5. Visit a ~oo or park where wild animals are kept. Find
out particularly what and how much the deer, elk, and
antelope, cat. This point is of fundamental importance
in determination of policies regarding wildlife.
6. Secure from some sportsmen or club some mounted game
for display.
7. Show pictures of wildlife forms.
OVERVIEW":
IThich Course?
Between the views of those who would not kill -any wildlife
and those who would satisfy their desire to kill even to the extinction of a species, there is a policy in the killing of wild
animals that when applied should bring about the greatest good
for the greatest number.
The fallacy in the thinking of the group Tiho would kill no
wildlife is indicated by the Kaibab deer disaster. The deer were
protected to the extent that their population increased beyond
the carrying capacity of the winter range, resulting finally in
the starvation of thousands of deer in one severe winter.
The fallacy in the thinking of the group holding the opposite view is evident in the extinction of the passenger pigeon,
which was hunted intensively and sold by the thousands for 1 cent
each. The hunters who killed bison for their hides or their
tongues only, and who killed elk for their teeth only, are typical.
Persons in this group are not interested in midlife conservation.
They believe in killing the goose that lays the golden eggs.
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Men and women interested in conservation of wildlife hold
many and diverse opinions as to method. There are those who believe the solution of the wildlife management problem lies in some
one or all of the following: A strong program of permanent refuges
and protection; feeding as a regular practice; extermination of
predators; artificially rearing and restocking; more rigorous enforcement of game laws; or that wildlife needs merely to be let
alone and it will trice care of itself.
Complicating matters still more is the tendency among those
interested in wildlife conservation to ctnfine their interest to
but one species, such as trout, deer, elk, or void turkey or to but
one activity, such as banting, trapping, or fishing*
CONTENT:
Why Wildlife?
A crop. - ITild animals sometimes convert what would otherwise be waste into values amounting to thousands of dollars yearly.
They compete only to a limited degree with domestic animals and often feed on plants and other animals th ':. are of no direct value to
men. The annual increase taken by hunters may be considered in the
same light as the year's production of cattle marketed by the farmer.
Pur bearers are an outstanding example of a wildlife crop. FLU? and
hide production on wild land has possibilities yet unrealized.Intangibles. - Wild animals have been a source of scientific
information, and have contributed much to the fund of biological
knowledge. The hunter, the naturalist, the camera enthusiast, the
camper, and others have enjoyed special forms of recreation because
of these inhabitants of the forests and rough lands. Various species
have contributed to a varied human diet and in many cases have been
man,s only food.
In the scheme of adjustment maintained by Nature, wild animals
have their place. Some wildlife forms protect men's crops and. other
property by preying on insects and rodents.
The Forest's Part
A varied habitat. - Within the national forests are found all
types of wildlife habitat, snow-capped peaks and barren crags, wooded
slope and grassy valley, semi-desert and teeming swamp, quiet lakes
and rushing streams. Differences in elevation, light intensity, soil,
'and moisture produce a variety of vegetation which in turn produces a
variety of food and shelter. Forests usually abound in a great variety of animal life because of these different influences.
The variation in a properly managed forest type gives an abundance of edges. Many species require from two to four different lands
of environment. The shifting of these animals from one environment to
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another brings attention to what is known as the edge-effect. The
edge of the thicket, the edge of the swamp* lake, meadow* forest,
and the side of the road are commonly recognized as favorite wildlife haunts. The explanation of this phenomenon may be the protection afforded by one area together with better food supply in
another. On the other hand, within a forest area there is, in comparison to treeless areas* less variation of light and temperature
and some protection from wind* which contribute to the forest's
fitness as a habitat.
Special space. - The forest adds space at higher strata
suitable for mammals* such as squirrels, and for birds, especially
the perching species. Conditions are provided in which those
species may escape competition with those confined to land surface.
The forest habitat* therefore, includes certain characteristic
species.
Management in_jbhe nation,?! forests. - In the West more than
70 percent of the big game is in the national forests* Census figures indicate that the big game population of these forests increased 1J,0 percent from 1924 to 1937. * There are also 70*000 miles of
trout streams within national forests.
Not all the relationships of forests and game arc harmonious.
"Jhen rabbits, doer, or elk become too numerous, they interfere with
tree reproduction by eating 'ill palatable seedlings. If such a condition were to be allowed to go on, the animals eventually would deplete their forest habitat arid destroy themselves.
T

Forest rangers have the responsibility of management in the
national forests. They must decide the perplexing questions of land
utilisation for the different areas. State and Federal cooperation
in the control of wildlife is Important in the interests of a sustained population. Wildlife use must be correlated with the other
forest uses. The hunter wants more game, the lumberman wants more
lumber, the rancher wants more grazing* the biologist wants more
primitive areas, the forester wants young trees growing to maintain
the forest. Some persons want the forest cleared of all fire hazards, others want the snags and other debris left.
The Forest Service has set up three main aims relative to
wildlife in the national forests: (l) to build up the habitat5
(2) to increase the wildlife population in some areas; and (3) to
control wildlife in the interests of a sustained and properly
balanced population.
How ITany Elk?
Carrying capacity of the range. - Certainly society cannot
expect to maintain wildlife in this country at its 1492 status and
maintain also the present complex industrial, agricultural, and commercial organization. After all, the number of elk, or any other
species, should be measured in part at least by their cattributions
to man's fullest living.
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The ranter of head of a species to bo maintained on an area
is usually a more pressing problem than saving a species from extinction. Only through careful scientific study can a proper solution be found for each a complex problem. The starting point has
been found to be the'^carrying capacity of the area undsjr consideration. This is particularly t:~ue regarding big gams. Carrying capacity means, for axampLej the number of elk a certain area will supply
continuously with ample food.
There is the necessity of maintaining a margin of safety in
the carrying oapac:us% OvetYT^zing in ore year as much as 10 percent may mean •ewral years in whicli vegetation is weakened and rate
of growth slowed, down, reducing grazing capacity as much as 30 percent. Rate of growth of a plant in normail conditions ,is in proportion to the area of its leaf" surface. As grazing rate' is increased,
growth rote is decreased. Early spring grazing when leaf surface is
small is disastrous for this reason.
Winter range, the limiting factor. - The problem of carrying
capacity is further complicated because winter range is the limiting
factor for elk and most wild herbivora. Usually it is necessary to
supply within the forest a certain amount of grazing for domestic
stock of ranchers, in addition to the range for the door or elk herd.
At this point the problem becomes extremely technical. It involves
the reeds of local residents, present animal population* fire hazards,
the prevention of erosion, reproduction of forest trees .and other
vegetation, hunter's bag limits, end related factors.
Overpopulation of the range is a more serious problem in some
regions than underpopulatioSj for overpopulation destroys both the
range and its inhabitants. Sfinter feeding appears as a ready and
easy solution to the uninfonaed and sympathetic person, or to those
merely interested in a lot of game. Feeding costs money, merely
postpones the real solution, and develops additional difficulties.
Winter feeding. - Feeding in winter as a regular practice
eliminates one of Nature's methods of controlling the number of animals and soon leads to increased population and to still more feeding
in an ever-ascending scale. Of course, sufficiently increased hunting can control this situation.
Another serious result of winter feeding is the congestion of
the area which tends to cause dependence or domestication. Preservation of the weaklings, increased susceptibility to diseases and parasites, unwillingness to rustle for themselves, and loss of fear of
man which makes them less shy of hunters arc the results. Feeding
may be justified for carrying normal herds over extreme or very adverse winter conditions.
Transplanting. - When possible, moving wild species from an
area of overpopulation to one lacking population is a good solution
of two problems. The cost of transplanting and the fact that i;iany
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wild animals, like the deer, for example, can seldom be handled
without injur;/, make transplanting impractical in most cases.
Young deer are more: easily roved that the older ones. Transplanting has its main value in providing the nucleus of a now
herd in an area where the species has been killed off.
Controlled hunting. - The back law is desirable under some
conditions, but taking i certain proportion of females in hinting
may be necessary in controlling population. In several cases
some extreme starvation conditions have developed as a result of
interference by sentimentalists -and others with proper management
procedures. The number of hunters to be given permits and their
kill should bo determined by the number of head of species in an
area.
Some Population Factors*
Predation. - Overpopulation naturally results in death to
the m i d animal in one of three wayss Starvation, disease, or
predation. Man uses the gun-shot as a merciful alternative. It
is peculiar that too much restriction of hunting and too much shooting of predators, both in the name of protection, may eventually
load to starvation because of overpopulation.
When man eliminates Nature's hunters, the predators, he needs
to take their place in removing the equivalent of their prey, to
keep Nature's balance. When one understands the part played by
predators, ho has an important raid fundamental conception for understanding Wildlife. Complete knowledge of a predator's food habits
must be established by many careful observations of feeding and by
analysis of stomach contents, not by one or two random observations
which may happen to be the unusual, before the extent of control is
fixed.
When a species becomes too numerous in an area; its predators, if present aid in sufficient number.-, increase rapidly because of the weakened condition of the prey. Finally, the predators become so numerous there is insufficient prey, and the predators are decreased by starvation. Nature thus swings from extreme
to extreme.
The inconsistency of our attitude toward the predator is
well illustrated by the following point made by Mr. Ernest Thompson
Seton: "When man hunts and kills for food, he is despised as a
pot-hunter. When he kills for pleasure, he is hailed as a sportsman. When a predator hunts and kills for food, he is hated by mankind, but when he hunts and kills for pleasure, there is no language
strong enough to express our indignation."

* Semi-technical material included for those desiring more of the
biological background of game management.
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It would be senseless to say that a predator should not be
killed when endangering livestock or causing other direct damage.
In an area where a certain species is being rehabilitated it would
be foolish to expect success without limiting the predators to the
point where the species being reestablished has the advantage. Control, not extermination, should be the objective with regard to
predators.
Interpredation and buffers. - Owls kill crows on the nest
and crows eat owl eggs. That is mutual depredation. The bobcat,
condemned as an enemy of quail, may cave more quail than it destroys
by killing rodents which destroy large numbers of quail eggs and
large amounts of quail food and cover.
A hawk may have his attention distracted from quail by the
presence of large numbers of field mice which serve as buffers, protecting the quail. Buffers, however, may attract a greater number
of predators, carry disease, or compete for food. More harm than
good may be done to the species the buff err, at first protected.
Competition. - Elk compete with cattle on winter range. The
low country; which constitutes the natural winter grounds for big
game, is now largely taken up by ranches and farms. The higher
elevations, because of deep snow and low temperatures, are not habitable in winter.
Elk compete with sheep on summer range because both occupy
the upper elevations and eat much the same foods. Since deer eat
but very little grass, there is not, as so often assumed, direct
competition between deer and cattle.
Cattle normally prefer grasses to weeds and browse. The conflict between cattle and doer is less than between deer and sheep,
because the latter feed extensively on weeds and shrubs as well as
grass.
Elk compete with deer for browse and establish an elk line by
eating off lower branches of trees 9 feet high which is 3 foot higher
than deer can reach. There is also competition of an indirect kind,
which is less apt to be understood. Elk have a tendency, for example,
to graze intensively on bottom areas. This causes erosion, muddying,
and at times the washing of soil substances into streams to such an
extent that trout are driven out.
Competition does not necessarily result from occupancy of the
same area by different animals even though their food is similar.
One species may use the forage and browse only to the extent of 50
percent of the carrying capacity. Presence of another species may
merely raise the usage to 75 percent and develop no competition.
Competition begins at that point of utilization where the
food plants are reduced in their rate of growth and reproduction
below the miroiaum necessary to maintain the number of animals using
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it. Some deer hunters berate the sheep as a competitor of their
game* not realizing that juniper, a good deer food, seems for some
reason to grow better where sheep have grazed.
Building Up the Forest Habitat
Surveying an area. - Repopulation of certain area presents
to the estpert in wildlife management many problems that the average
layman does not recognize. The first, of course, is whether the
area should be devoted to other uses*or to wildlife only. If the
latter, what kind or kinds? If to a combination of wild and damestic uses, what uses and in what proportion? How can the .area be
economically improved for wildlife? "What combinations of wildlife
will be necessary? These are just a few of the initial considerations .
Each wildlife species needs certain food, shelter, protection
from enemies, certain ranges of temperature and other essentials,
not merely a place to be, The extinction of the passenger pigeon is
ascribed by some more to the destruction of its breeding grounds,
the northern forests, than to its slaughter.
Planting problems. - Food species have been planted in certain
areas, but this practice will necessarily be limited in comparison to
the large areas occupied by wildlife. Another problem is created by
the fact that some foods, such as the common barberry, are definitely
harmful as hosts of crop diseases. The wild cherry harbors the tent
caterpillar that is so destructive to trees of economic value.
Adaptation of food plants to the soil as well as to the animals which are to consume them is another problem for consideration.
The hazelnut, for example, is adapted to small open or woodland border
areas, the high bush cranberry to moist, acid soils. Many plants provide summer food; fewer supply winter food, which is usually of more
critical importance. Plants, like the mountain-ash tree, that retain
much of their fruit over winter are especially valuable since the
food is accessible above snow. Soil and other conditions of plant
growth thus determine the food Tid protective plants that grow in
an area.
The; flora, in turn, determine the kinds and number of animals
that may inhabit a region. While animals' ability to move about
makes their adaptation less sensitive to the particular environment
than is the case of the plants, some species do not readily and of
their own accord leave their familiar range - deer have been known
to starve to death rather than to move to new feeding grounds. At
times hunters are put into an overpopulated deer area in the hope
that the shooting and killing will scare the animals and cause them
to scatter. Wolves probably served this purpose before they were
nearly e:xtorminatod by man.
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Wildlife Management, a Land Use Problem
What shall be the status? - Some wildlife enthusiasts have
criticized certain forestry, farming, and industrial practices.
It most be remembered that our present day civilization could not
have been established exclusively en a wildlife basis. Nor can
many of the wild creatures be rostered to numbers that approach
'those that once existed over the land as a whole. There are areas,
however, that, now have more big game than when settlers first arrived. Where a community exists by virtue of an industry, wildlife,
if in conflict therewith, may have to be restricted or sacrificed
in that area» If economical ways can be developed for maintaining
both, of course, that is to be preferred.
Many areas that should have been left to produce wildlife
have been taken over for other purposes. Areas that have proved
to be submarginal for such purposes should be returned to their
original use - wild animal production.
M i d forms of animal life will receive consideration in recently developed technique of deciding what use shall be made of
land, especially public land. Less and less land will likely be
taken from the wild, and more and more will be returned to the
wild, or at least a greater degree of vild use will be established.
Utilization of land under private ownership cannot be expected to
.give as much consideration to wild forms as utilization on public
lands unless means can be devised so the wildlife becomes a profitable supplementary crop.
Dr. Wm, A. Shoenfold has put it this way: "Wildlife management is the production of sustained annual crops of wild creatures
in harmony with the major economic uses of the land."
to,j)roserves and refuges. - These areas have been set aside
to perpetuate certain wildlife forms. On such lands wildlife is
the primary use. In general, a preserve is a fenced area and a
refuge is an unf enccd area on which the animala are protected by
restricted hunting but are free to come and go beyond Its borders.
A number of problems arise in the management of game on preserves and refuges. Since competition with other species is eliminated or restricted, population must be held within the carrying
capacity of the ro.nge. Therefore disposal of the increase above a
certain number is important. In other cases it is necessary to
build up the area to make it more suitable for the species, thus
avoiding overstocking .and a shortage of feed. When this has happened on refuges the animals have in certain areas harassed neighboring
farmers. Limited feeding on the refuge and drift fences have also
been helpful in eliminating this difficulty. Another point in management is to keep the conditions as nearly natural as possible to
avoid tendencies toward domestication.
On farms. - Wildlife management ia essentially a problem of
land utilization. Certain areas are best used for wildlife with
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other things secondary. Wild creatures crdinaril.y exist on agricultural and grazing land as a secondary use. In sane instances
such use may be of direct ana positive benefit to the primary use,
as where certain species of wild animals destroy insects and rodents that are harmful to the fanners crops. On the other hand,
certain farming practices are definitely beneficial to wildlife.
Farmers grain, lost or intentionally left in the fields, may be
far more nutritious than are seeds of wild plants.
In forests. - Wildlife in the forest has no fixed position
as it has on agricultural and other priority use areas. Certain
forest areas are devoted primarily to wild creatures, others are
managed with wildlife arid timber or other uses given as nearly
equal consideration as possible. Every forest area is a special
case. Although some forestry activities, such as road building,
may be harmful to wildlife, others are beneficial. Thinning the
forest lots in more light, making possible the growth of shrubs
for cover and food. Likewise, some wildlife activities, such as
eating seedlings, are harmful to forests; others are beneficial.
Scattering of tree seeds and controlling insects are direct ways
in which wildlife may be of assistance to the forest.
.Fire is harmful. - Some students of wildlife have observed
that tinder certain conditions large numbers of wild animals enter
burned-over areas of woodland. Apparently, something is to be
had there that was not previously available, or perhaps the animals are
just easier to see. In other cases, old burns remain comparatively
barren for years. It would be foolish to think of approving the
burning of woodland for the benefit of certain few types of wildlife when others are killed or their food and homes destroyed, not
to mention the many other direct losses to man in connection with
forest fire.
Limiting factors. - A survey of population factors indicates
that game management may be of varying degree according to the control that is exercised over these factors. If food is the limiting
factor for a species, providing more cover and protection from hunters will not help, for in the end starvation will determine the population. When a limiting factor is removed, some other condition
may become the limiting factor - and so on indefinitely. It must
be remembered that Nature is continually shifting limiting factors.
Men must know where to stop removing limiting factors for the lav/
of diminishing returns operates with game production just as with
other efforts.
Whose Responsibility?
Cooperation among government agencies. - State departments
of conservation and fish and game commissions have a direct and
legal responsibility for wildlife. Cooperation between State and
Federal agencies is a necessity for successful wildlife management.
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The Biological Survey of the United States Department of
Agriculture has been given the functions of studying animal species,
especially manuals and birds, and of controlling certain undesirable
forms.
The Bureau of fisheries has the function of studying fish and
other forms of water animals affecting the welfare of fish.
The Forest Service, the National Park Service, and Indian
Service, and the Bureau of Fisheries have the management of wildlife on certain definite areas under their supervision. In the management of wildlife they secure the cooperation of the Bureau of
Fisheries .and the Biological Survey.
Group and individual responsibilities. - State conservation
agencies have been given varying degrees of authority to produce,
control, aid protect wildlife. Societies and foundations cf various kinds, such as the Izaak Walton League, the Audubon Society,
American Forestry Association, American Tree Association, and others
have taken an active interest in conservation of wildlife. The North
American Wildlife Conference organized in 1936 is a federation of
such organizations and should prove to be a valuable agency. Everyone is represented in the responsibility of State and Federal agencies. Yet there is needed that individual responsibility based on
fact, not fancy, that should determine correct action by the individual in specific instances*
AN OUTLINE FCB STUDY OF WILDLIFE AS A CROP--1. Habitat relations, .jcology:
Soil, rocks, water, air, climate.
Degree .and rapidity of recovery from catastrophe.
Population as affected by prolonged periods of
drought, rains, snowfall, cold, heat.
Extent cf home range.
Plants - parts .and kinds used for food end shelter.
2. Inter-relationships of species:
Friends - nature of their help.
Enemies - at various ages.
Prodation - its prey and how captured, its predator
.and hor it captures, mutual prodation, interprcdation, buffers.
Parasites and diseases - carriage or transmission
to man, and domestic stock.
Competition - especially with closely related species.

-* This outline is based upon USDA Miscellaneous Publication Mo. 86,
by Walter P, Taylor; with adaptations by I, T, Bode, and others.
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3. Present and former status:
Counts and surveys - present day - pioneer records
and authorities.
Causes of increase or decrease in population, future prospects.
Yearly fluctuations and causes.
Plagues, - causes, course^ virulence, natural
checksj and method of control.
Ut Midlife and human community:
Common forms, names, location, population.
Local ideas - concerning game laws and legislation,
relation of wildlife to health, agriculture,
forestry, industry.
Harmful and useful species - logical methods of
control, or handling of damage.
5. Human values:
Cash commercial values of furs, hides, musk glands,
etc. Trapping and hunting methods, prices and
returns, palatability of flesh.
Indirect economic values, insects and rodents destroyed .
ACTIVITIES:
1. Making lists of important animals of the United States
that live primarily in forest and wooded areas; those
that live primarily in prairie areas; those that live
in swamps; those that live along streams; those that
live above the timber line.
2. Listing in parallel columns under each of the following
heads as many species as possible that live in or make
use of the forest: (l) big game, (2) small w'.me, (3)
fur bearers, (U) migratory water fowl, (5) upland game
birds.
3. Finding out if the nearest forests are underpopulated
or overpopulated with wildlife, Also what the local
wildlife problems are.
/f. Securing figures to show commercial value of furs of
wild animals.
5. Securing estimated value of \vildlife in insect and v/eed
control.
6. Securing statistics from your State fish and game commission as to number of hunting, fishing, and trapping
licenses issued yearly.
7. Debating such subjects as: The beaver does more good
than harm in the forest.
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8. Discussing chain relationships such as:
a. More cats - less mice - mors bumble bees - more
clover seed.
b. More beavers - more willows - more insects more trout.
c. More beavers - more willows - more elk and deer.
9. Working out other chain relationships.
10. Reporting on early wildlife abundance and its destruction.
11. Making a survey in your locality to ascertain the attitude of people regarding a certain local wildlife species, working out a set of questions in advance.
12. Making- a map of the United States indicating areas of
certain wildlife problems, such as the threatened extinction of the condor in California, the wild turkey
in Arkansas, the grizzly bear from the Rockies west,
and overpopulation of elk in some parts of Wyoming.
13. Reporting on various methods of taking a wildlife consus.
14. List in parallel columns the benefits and damages to
forests caused by beaver, elk, deer, squirrels, woodpeckers, and porcupines.
15. Socure copies of your State game laws, list the animals
protected, - at all times, in breeding season only, at
all times except a brief open period, at no time.
16. Determining from your State bounty laws the animals that
are considered harmful, studying their habits and speculating on what might happen if they were exterminated.
17. Problem: An elk requires 7 pounds of hay per day. Assuming the Jackson Hole, Wyo., herd numbers 20,000 head,
how many tons of hay would be requires to feed them 4
months?
18. Problem: Assume that a herd of elk will double in 4
years when fully protected. If the Jackson Hole herd
were to be fed under such conditions, how much hay would
be required per day at the end of 8 year'sj at the end of
16 years? (This is not a practical problem, of course,
but it emphasizes the point of impracticability of full
protection, feeding, and no shooting.)
19. Reporting on principal forest animals. Use !r0utline for
study of Wildlife as a Crop."
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20. Reporting on progress in humane trapping.
21. Making a collection of wildlife pictures showing relationships to the forest.
22. Giving an illustration or explanation of each of the
following terns: Carrying capacity, predation, interpretation, buffers, escape cover, covert, winter range,
habitat, exotic species, indigenous species, natural
selection, reservation, refuge, sanctuary, preserve,
ecology, aquiculture, browse, poaching, deer yard,
covey, fish ladder, "hot-neat" animals, cruising radius.
23. Collecting Wild rice and other game foods and planting
in appropriate places.
24. Making some simple stream improvements in a small stream.
25. Making shelters, feeding stations, or watering places
for wildlife species needing help.
26. Cooperating with your State fish and game commission or
conservation department, banding or marking some wild
animals as a help in the study of wildlife*
27. The State of Utah has an unofficial big game committee
appointed by the Governor and composed of a forester, a
sportsman, a game warden, a sheepman and a cattleman.
What are the advantages of such representation? Are all
major interests represented? What is the set-up in your
State for similar purposes?
28. If 100 ruffed grouse in a certain forest were marked and
subsequent hunting showed that 1 grouse in every 20 were
marked, what would you estimate to be the ruffed grouse
population of the forest?
Questions for discussion:
1. If you were to attempt to assign a value to vri.ldl.ife,
what are sane of the factors you would consider?
2. What arc some commercial uses of game animal byproducts?
3. Why are both dense and open areas in a forest advantageous
to wildlife?
4. Why is the forest the habitat for so many species of wildlife today in light of the fact that the grasslands once
were the areas of densest population?
5. What are sane farm practices, some forestry practices,
some industrial and commercial practices that are detrimental to wildlife? Could any of those be changed economically to avoid such harm?
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6. What are some practices in fanning* forestry, industry,
and commerce that are beneficial to wildlife?
7. Which do you think would upset Nature's balance more extinction of the rabbit or ell:?
8. What motives have caused men to wantonly destroy wildlife?
9. Do deer eat grass and hay?
deer in this respect.

Compare white tail and mule

10. What grazing habits cause competition of elk and sheep
on summer range? Of elk and cattle on winter range?
11. Under what conditions is winter feeding of big game
advisable? Small game?
12. Why are 100 elk limited to a 5^0-acre tract less damaging to the area than 1 elk limited to a 5~acre tract?
13. What advantage is there if the weakest elk calves are
killed by coyotes?
14., How do rabbits protect big game from wolves?
this relationship called?

What is

15. Why arc trout streams usually found in forested areas?
16. Why not permit sale of wildlife species for meat?
17. Which would be better from a midlife standpoint: A
certain amount of water impounded by one large dam or
a similar amount held by a series of many small dams?
18. Why arc game hunting seasons scheduled for the fall of
the year and winter?
19. Why is the taking of a certain proportion of females
in the hunt necessary in controlling excess population?
Why is this practice often not followed?
20. Which of the following powers regarding vdldlifc species
docs the conservation department or fish .and game commissions in your State have: To protect, increase by
production on refuges or sanctuaries, control, or all
of these?
21. How do highways and camping grounds in the forests affect game population and distribution?
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22. Which should a farmer do when beaver are interfering
with his irrigation ditches?
(1) Shoot the animals and sell the hides?
(2) Write the State fish and game commission?
(3) Write the State irrigation engineer?
(4.) Shoot the animals and phone the nearest game

warden t o come and get thorn?
(5) Tell a l o c a l gome warden about i t ?
EVALUATION:
The following statements may be used to determine pupils'
attitudes on the relation of forests to wildlife. A pupil's selection of number 2 as most applicable to the problem, indicates the
right attitude.
1. All publicly owned forests should be devoted primarily
to wildlife.
2. Certain forest areas of minor value for other purposes
should be managed to produce a wildlife crop.
3. The National and State Governments should subsidize private owners for wildlife produced on their forest land.
U» All predators of forest game animals should be killed
at public expense.
5. In an efficient and economic scheme of land use there is
no place for wildlife where land can be used for timber
production, grazing, or watershed protection.
The following tests may be used to determine knowledge of
basic information:
True-false. Put x in blank if true; 0 if false.
0

1. A hunter sportsman is inconsistent in supporting conservation on one hand and shooting game on the other.

0

2. Hunting should never be allowed on game preserves.

X

3. Elk eat many kinds of plants not eaten by cattle.

, X

J+. Sheep and elk graze the same ranges in sunmer.

, , 0

5» Deer commonly scatter over wide areas in search of food.

X

6. An overpopulation of deer causes a decrease in small
game and game birds in an area.

X

7» Elk can secure their winter forage by pawing away the
snow.
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0

8. Doer are more easily transplanted than elk.

0

9* Man should not have interfered with the wildlife
status as he found it.

0

10. The coyote and the crow should be exterminated.

X

11. Carrying capacity is an expression in numbers of elk or
other species that can be supported-by the feed growing
on an area.

X

12. The income from furs is the r. .in commercial significance
of wildlife.

0

13. Winter feeding of elk is sound as a regular game management practice.

X

14. Hunters should be allowed to t?Jcc approximately the annual increase of a species in an area each year when
the population is near the carrying capacity.

X

15. If the predators of deer have been eliminated from an
area, the number of hunters to be licensed should be increased,

X

16. The forest provides protection to game birds against
hawks.

0

17. The more bcavor there are in an area, the fewer deer and
elk there will be.

X

18. Beaver dams in mountain streams arc conducive to trout
reproduction.

0

19. Beaver destroy thousands of dollars worth of saw timber
yearly.

X

20. Thinning the .stand in a forest is advantageous to wildlife.

X

21. Recreational fishing is far r.;ore important than commercial fishing in forest streams.

Multiple choice:
Underline the proper word or words in ( ).
1. As a single proposed means of wildlife management (no
shooting, extermination of predators, lolling annual
increase) is the most nearly correct.
2, Wildlife, including b_irds, is economically valuable
mainly for (meat, fur, insect control).
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3. (Fallen trees, thickets, rock ledges) provide best protection for big game in forests.
4. Forest streams usually support a good fish population
because they are (clear, shallow, cool).
5. Forest fires destroy fish by (heating the water, filling,
streams with debris, ashes causing alkalinity of water).
6. Forest fires are most harmful to big game because they
(kill game* destroy their food, destroy their protection).
7. Wildlife is least disturbed by (industiral, agricultural,
• forestry) practices.
8. The (buds, leaves, bark) are most commonly browsed by deer.
9. A deer line will appear first on (
,
j unipcr, pinon, willow).
10. Sheep compete most with (deer, elk, mountain sheep) on
summer range.
11. Cattle compete most with (deer, elk, antelope) on winter
range.
12. The (quail, ruffed grouse, partridge) is most dependent
on a wooded habitat,
13. The (elk, deer, antelope) is most dependent on a wooded
habitat.
14. Deer population in an area can best be held in check by
(transplanting, shooting bucks only, shooting both bucks
and does).
15. The most difficult problem in wildlife management is (saving from extinction, control of population, maintaining
sex ratio).
Completion Test:
Put correct word-in each blank.
1. The preying of the bobcat on both the quail and its enemies is called intorpredation.
2. A species in its natural habitat is said to bo indigenous,
but when transplanted to an area where it did not exist
previously it is said, to be exotic.
3. The science of relationships between species and their
habitats is called ecology.
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Ly, The seedling and twig food of wild animals is called
browse.
5t Rodents often serve as buffers in protecting quail from
hawks.
6. The density of a species is the number per square mile
or other unit of area.
7. Chain relationships .among wild animals are usually based
on food.
Matching Test:
Put letter from the first column in the second column to
show the proper relationship.
1.

Animal

Main Food

a. Deer
b. Elk
c. Antelope
d. Moose

«. Mountain Sheep
2.

Classes of Wildlife
a.
b.
c.
d.
e.

Big game
Small game
Pur bearers
Migratory fowl
Upland game
birds

(c) Grass
iix) Aquatic plants
(b) Willow
(a.) Juniper
(e) Moss
Kind of Animal
(d).Duck
fc) Fox
(a) Deer
(e) Quail
(b) Rabbit

BIBLIOGRAPHY: •
Books
Butler, Ovid
1935J American Conservation, 138 pp., illus.
American Forestry Association, Washington, D. C.
Chase, Stuart
1936, Rich land, poor land, 36I pp.* illus. McGrawHill Co., New York.
Elton, Charles
1927 > Animal ecology, 207 PP»j illus. Macmillan Co.,
New York.
Hornaday, William Temple
1913> Our vanishing wildlife, 411 pp., illus.
Scribner*s Sons, New York.

-135-

Charles

Leopold, Aldo
1933, Game management, 481 pp., illus.
Scribner's Sons, New York.

Charles

Nelson, Edward William
1930, Wild animals of North America, 254. pp., illus.
Nat'I Geog. S o c , Washington, D. C.
Parkins, A. E., and Whitaker, J. R. (Edited by)
1936, Our natural resources and their conservation.
65O pp., illus., John Wiley and Sons, New York.
Sears, Paul Bigelow
. -••.;
1935, Deserts on the march, 231 pp., illus. Univ. of
Okla. Press, Norman, Okla.
Seton, Ernest Thompson
1909, Life histories of northern animals. 2 v. 1267 pp.,
illus. Charles Scrioner's Sons, New York.
Van Hise, Richard (Edited by Loomis Havemeycr and others)
1930, Conservation of our natural resources. (Based on
Van Hise's "The conservation of natural resources
in the United States") 551 pp., illus.
Macmillan Co., New York.
Publications available from the Division of Publications, Office of
Information, U. S. Dept, Agr., Washington, D. C.
Lohman, Ruth
1938, Teaching conservation of wildlife through 4-H
Clubs. U. S. Dept. Agr. Misc. Pub. 291, 3U pp.,
illus.
Young, Stanley P.
1930, Hints on coyote and wolf trapping. U. S. Dept.
Agr. Biological Survey Leaflet 59, 8 pp., illus.
1931, Hints on bobcat trapping. U. S. Dept. Agr.
Biological Survey Leaflet 78, 6 pp., illus.
Publications available from the Superintendent of Documents, Government Printing Office, Washington, D. C.
U. S. Bureau of Biological Survey and Forest Service
1935? Planning for wildlife in the United States.
Part IX Supplemental report land planning committee,
National Resources Board, 24 pp.
100

-I36-

Magazines commonly carrying articles on wildlife
American Forestry, American Forestry Association,
Washington, D, C.
American Wildlife, American Wildlife Institute, Investment
Building, Washington, D. C.
Conservation, American Forestry Association, Washington, D.C.
Journal of Forestry, Society of American Foresters,
Washington, D. C.
Nature Magazine, American Nature Association, 919 Seventeenth
St., N. IV., Washington, D.C.
Outdoor America, Izaak Walton League of America, 1167 Merchandise Mart, Chicago.
Your State conservation magazine, usually published by the
conservation department or fish and game commission. In case there
is no such magazine or news letter in your State, Pennsylvania Game
News, published by the Pennsylvania Board of Game Commissioners,
Harrisburg, is recommended.

-137*

