Butler University
m} LIBRARIES Butler University
Digital Commons @ Butler University

Graduate Thesis Collection Graduate Scholarship

1-1-1941

Conservation in Text Books of Biology

Paul Van Swearingen
Butler University

Follow this and additional works at: http://digitalcommons.butler.edu/grtheses
b Part of the Science and Mathematics Education Commons

Recommended Citation
Swearingen, Paul Van, "Conservation in Text Books of Biology" (1941). Graduate Thesis Collection. Paper 394.

This Thesis is brought to you for free and open access by the Graduate Scholarship at Digital Commons @ Butler University. It has been accepted for
inclusion in Graduate Thesis Collection by an authorized administrator of Digital Commons @ Butler University. For more information, please contact

fgaede@butler.edu.


http://digitalcommons.butler.edu?utm_source=digitalcommons.butler.edu%2Fgrtheses%2F394&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.butler.edu/grtheses?utm_source=digitalcommons.butler.edu%2Fgrtheses%2F394&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.butler.edu/grscholarship?utm_source=digitalcommons.butler.edu%2Fgrtheses%2F394&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.butler.edu/grtheses?utm_source=digitalcommons.butler.edu%2Fgrtheses%2F394&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/800?utm_source=digitalcommons.butler.edu%2Fgrtheses%2F394&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.butler.edu/grtheses/394?utm_source=digitalcommons.butler.edu%2Fgrtheses%2F394&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:fgaede@butler.edu

CONSERVATION IN TEXT BOOKE OF BIOLOGY




CONSERVATION IN TEXT BOOKS OF B

oy

aul Van Swe:

+ o4 8 ’ o Pmvron & e d e Y . “,,‘,5g,1 d “VF.'<
LaLlorn suvniLtted 1n nartial TuLl L

ARV - ; PR T
rements for bthe

of

Division of Graduate Instructlon
But S v

IOLOGY

Lment of the

ot AV -
wclence




42

3

JUL 1

-
- -
! 4
-
‘
~ 4 o
o GEL L/( A N

- P ) - oy \ - 1
regults of the

} gl ~ T I =
aay wnen we must

a of these Lcuuurc‘u or

more study to the preserve

Qurse IV‘(")FJ 1’_’1;,«,\7'1_"'1- t) ‘l(_l W i; “}'IE’;{[. IA‘J »41411)./ 'w’i )h
; the content of the owlng dissertatlon has
cted and U"‘._;}d‘ileGd. author has a Jr,eu )bvi to
pject matter inter £, unified, definit e, and
racter that the reac wlll be attracted a‘-' COMN-
come to realize the slgnificance of the nrob-
conservation. If the peownle can be Coﬂviq*ﬁd of the
r)rmvm/,m,l_u(l, it will be ter to ineplre them to
respnorn 7 5 natural balance
heen unw .
Tug study of w8 vitally inportant contri-
butlons to make to al developnent of every high

school student. 1 lesire wag to learn 1f the trend
of hligh school biolos: chbe wasg boward a more thorough pre-
sentation and r_'iiﬂ-';u_la._,_f)z'x of ‘uh{: rroblen of conservation or
wnether thege same texts failed to ‘,,'Q;A,th a conservation

program in education.

Bven with much omitted the story of conservatlon 1s a
ey bl at -"{ Lhan

one, and there must lnevital

long v be moil

D . A
r)J,JuL, it 1s the

could be oresented this brief study. i .
the author t this survey embodles enough mz’»tcflfii
someons to bheco concerned aboult more definlite

programns in coanservation in tm' 1

The anﬂu?'y’)'i"‘ & r:‘m”u’) vledges here, with
stlons submitted by Dr.

7 s and by many ind 1vidua 1 been
8111l are interested in conservation oddbthuH. He 18 1ine-
deb. S Lowe for the use of an ex t library
on soil erosgion, to the U.S. Department of Eure for
aumerous, invaluable bulletins, to the State Depart1 nt of

Conservation for prianted materlal, and to various libraries
for their cooperation in securin: books for usge in this

study. TY@ author le also deenly grateful to Velma L. Swearingen

for her 1thful asgistance in the comnilation of the data.

)' V' Gn

et

Frankfort, Indlana, 1941.

L4

11
T3dal




TABLE OF CONTENTS ﬁ

Page
. " . . . . . gl 14
. . . . - . . 11
" . . . . v
- . - - . - vi
T . . " s v " . " 1
Purpose of study . . . . . . . 1
Definition of terms . . . . . . 8 1
Place in present day education . i 8 6
Statement of problem . . - . s . 8
Method of solution of problem . . . " 8
Limitation of study . . . . . . : 9 :
II. CONSERVATION OF SOIL » . 5 . . % 10 i
Erosion--ite cause and effect . . . . 10 i
Early recognltion of land deterioration . 13
Lack of interest in soil conservation . . 13
Results of erosion in the Piedmont reglon . 15
Wind erosion and dust storms . . > . 15
Destructiveness of erosion . . . . 17
Erosion control . . . . s . . . 19
Summaxry . . . 3 = . : % . 29
ITI. CONSERVATION OF RFORESTS . . . . o . 22
Preview - . » . . . . . . 22
Value of timber lands . i . . . . 23
History of forests and thelr depletlon . 24
Our present predicament . . . . . . 30
Forest restoration and science of forestry. 31
Summary . . " g . ’ . . . . b
IV. CONSERVATION OF WATER . . . . . . 35
Problem of water conservatlon . . . " 35
Influence of conservatlon farming practlces 36
Effect of forests on the flow of streams. . 36
Floods and flood control . . ‘ . . 33
V. CONSERVATION OF WILD LIFE " . N . . 40
Preview : . . . . . . . . 4o
Conservation of fur bearers . . - . 5 41
Conservatlon of fish . . . . . . 42
Conservation of Dbirds . v . . . . 43

i1l




iv

TABLE OF CONTENTS (CONTINUED)

Page

Conservatlon of wild flowers . . . P 44

Flood control and wild life populatlions . 41
Forestry and wild 1ife populations . . . 45
Concluslion . v - 5 3 s i . 48

VI. SUMMARY OF THE NEED FOR CONSERVATION . . o 50
On eroslon . . . . . . : " 50

On forests, water, and wild life . . i 52
Conclusglion . . . . . . " a 52

VII. ANALYSIS OF BIOLOGY TEXTS . " . . " 54
Restatement of the problen : . . . 54

Source of data . . : . . . . . 54
Technlque of procedurs . . . . . 59

Del llni 't,ii‘.ti s ® ® ° ® . ° » ° 6 1
Analysis of data . s » . ¥ 5 . 62
BUMAry s . " = . . . e i 75

VIII. CONCLUSIONS AND RECOMUENDATIONS . . 2 76
Conclusions i . : ' . . 2 . 76
Recommendatliong . 7 é . . . - i

78

Bilbllography . . . . . .



i

Wl

_&:—

LIST OF ILLUSTRATIONS

Interrelationshlin between our natural resources,

'

primary industries, and human interests * » s 7 [l

Vegetative cover prevents eXcesslve eroslon . . 1 ;

|

||

Iroded lands 1llustrate the ultlmate counse- 4

quences of the loss of vegetatlon . . . . 12 M

. . o I

At the Weft, a range protected; al the rizht, 1

o 1Ta, [’i"F—‘ ove ]_’ "’/J('AQ & . . - . - » - 14 }I!
A tynical resull of destructive wind eroslion . 16

Dust lsdened atwosnhere durling a dust storm . « 17
Where our original forests went . . : ; 27
Yas3 20X - b y s L =3 P - '] % f‘ 4.1(16
Original and present tlmber supply ol L
eagtern and w,utoyn foregt reglons . . . . 28
Where the forests go . . F ‘ ; ‘ . .20
Mathematics of our predicament . 5 . . TR
Major economic aspechs of forest cons gervabtlion . » 52 il
Tor timber, firewood and maple syrup, an l
excellent forest--For wildlife, a desert . . A7
Its in tangled wood lot marglins like this '
where you find Lamne . " . . . . . 45 I
, : I
¢ number of words listed 1n the index ‘
' '].,,, P s TOREEELD mow ce P - R N = i T . oy 1t ‘-,,1. o 47 |
under conservaiLion &8 Tound 1Lrl WJ UAL')_L'JLN/ 2EATLD . 0 ;,‘
H
. »!ﬁ
Average number of Lllust}&hlwuw on conservation
by ten year neriods as Tound 1n 38 blolowgy texts .89 ,
?
Average number of words devoted to conservatlon
by ten year nerlods asg found 1in 38 biliology texts. 1 L
Average percentage of nage area devobed to conser- t
vation by ten year »eriods &g found 1n 38 blology ¢

texts 74 !



e

L'eh U] (~]

III.

EX 5

Vi

Vil

LIST OF TAELES

Sunmary of erosion conditions in the Unlted
States . . . . . . . F 5 .
Summary of forest conditlons 1n the Unlted
Sta‘tt—; o - - . - « . . ° - »
Summary of material on conservation as found
in each of 38 biology texts . " g % .
Average number of words listed 1In the indeXx
under conservation by ten year perlods as
found in 38 bilology texte . . . . .
nunber of 1llustrations on conser-
found in 38

The average
vation by ten year perlods as
blology texts. . . . .

The average number of words on conservation
-0

by ten year periods as found in 38 blology
t&xta L] L] - - . L4

- . - -

The average nercentage of nage &area devoted to
conservatlion by ten year periods as found in

38 bilology texts . ‘ . v q . . .

63

70



CONSERVATION IN TEXT BOOKS OF BIOLOGY

CHAPTER I
INTRODUCTION

Purpose of Study

This study is the outgrowth of the writer's interest in
congervation as a problem which 1s now confronting the people
of the Unlted States. It is the purpose of thls lnvestl-
gation to find whether or not a need has developed for con-
servatlion which originally was not present, bub whlch has
been brought about by man's lack of foresight. It 1s also
the purpose of this study to ascertaln if there has been any
change 1n educational text books, particularly those in the
biological sclences, in thelr presentation of the problem of
conservatlon to the students who in future years must assume
the responsibllities of taking care of nature's resources.

Definlitlon of Terms
It would be well at this polnt to define the term con-

servation as 1t applies to this study. One may say that
conservation seeks to assure to soclety the maximum beneflit

from the use of our natural resources. It involves the

(1)
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making of inventories, efforts at preservation, the discovery
and prompt employment of methods of more efficlent use, and
the renewal and even restoration of resources. The American
nioneers found extensive areas of fertile solls, land covered
with magnificent forests, and an abundance of flsh and wild
game. The amount and distributlion of rainfall throughout a
great vortion of the land were adequate for agriculture.
Vast supplies of fuel and of useful metals were dlscovered.
Nature really had provided almost ideal condlitions for human
occupancy. However, forests were cleared away, solls were
over-cropped, pasture lands over-grazed, and fish and game
ruthlessly destroyed. As the decades of the nineteenth cen-
tury passed, more and more of the scilentific men of the na-
tion recognized that we were rapldly depleting a great nuuber
of our natural resources, and that among those resources some
were not replaceable. Therefore, public opinlon was aroused
in what i1s now known as the conservation movement. lodern
conservation has many phases. As our ideas of conservatlon
have developed we have seen them expand té include not only
the care of forests, the prevention of soil erosion, the
careful mining of metals and fuels, and the protectlon of

wild 1ife, but also the conservation of human life.1 Conser-

1A. E. Parkins and J. R. Whitaker, Our Natural Resources

and Thelr Conservation. New York: John Wiley and Sons,
Ine., (1936), pp. 1=20.
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vation does not mean restriction from all use; it means elimi-
nation of waste in the use of our natural resources. Con-
gservation has been well defined as "wlse use". It is neces-
sary that all those who are engaged 1n developlng our natural
resources be educated to reallze that 1t 1s intolerable that
those who occupy this land for only a few years should ruth-
lessly destroy those resources which are of such value to
mankind. It might also be sald that conservatlon does not
mean the piling up or saving of our resources as a miser
hoards his money, but rather the use of them without dis-
turbing what 1s generally known ag the natural balance. When
one looks at nature as a whole he realizeg that all her forces
unconsciously depend upon one another--that there is a serles
of interrelationships between these forces by whlch one
force keeps another from getting out of control.
One spring a farmer had an unusually good fleld

of wheat. Whenever he saw any birds in his fleld, he

got his gun and shot as many of the birds as he could.

In the middle of the summer he found that his wheat

was being ruined by insects. With no birds to feed

on them, the insects had multiplied very fast. What

the farmer did not understand was thie: A bird is

not simply an animal which eats food that the farm?r

may want for himself. Instead 1t is one of many links

in the complex surroundings, or environment, 1in which

we live.2

And =o it goes. Such nonliving factors as richness of

2Bertha Parker and Ralph Buchsbaum, Balance in Nature.
New York: Row, Peterson and Co., (1941), p. 3.




goll, amount of rainfall, and amount of sunlight, and such
living factors ag animals and plants are all closely woven
together in the environment. Any change in that environment
1s likely to bring about a whole series of changes. The
members of all the different living things in a reglon left
to 1tself are likely to stay roughly about the same, year
after year. There tende to be a balance among all the plants
and animals of the region--a balance spoken of as the "bal-
ance in nature". If anything happens to bring about serlous
changes in plant or anlimal populations, we say that the
natural balance is upset. Furthermore, man is the only
living thing with the intelligence to realize the importance
of keeping such a balance. Yet in recent years much has
been written and saild about the harm man has done by dlisturb-
ing his environment. It is known that the cutting of tilmber
of certain lands has helped cause the wearing away of valu-
able solls and the occurrence of floods in the Mississippi
Valley. The English sparrow wag introduced and 1t became a
pest without 1ts natural enemies. Passenger plgeons were
hunted in such great numbers that they became extinct.
Swamps were drained to do away with mosquitoes, but this
also did away with birds that ate insects perhaps worse than
mosquitoes. Simply planting a large field of wheat upsets

the balance in neture, for the farmer clears away all the




plant 1life that would naturally grow in the field and drives
away most of the animals that would naturally live there,
thus making conditions excellent for insects, that feed on
wheat, to become serious peste. So we see that man 1s always
changing the face of the earth. He is constantly causing
trouble for himself by upsetting the balance in nature, and
ie alwaye hunting for wayse of undoing the harm he has done.
Hence, man'e problem is to find ways to turn the natural
phenomena to his own use without throwing the whole chaln of
relationships out of balance. In one sensge the story of true
conservation is a reaffirming of old Bibllcal wisdom, that
tells us, "As ye sow, so shall ye also reap". Not even from
mother nature can we always take away and never replace.
Thue we should have a picture of replenishment of our re-
gources as we use them. We should look at them from a Crop
viewpolnt, so to speak, rather than from a storehouse view-
point. Of course we reallze that we cannot live on a land
covered with forests and buffalo, but we can 1ive go that a
natural balance will be maintalned. It must be admitted
that all the methods of preserving such a natural balance
are not known, but we do know a great number more than we

are puttling into practice. A great number of mistakes have

31bid., vp. 4-29.
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been made and are still being made. It is well known that

The interests of people cannot help but clash
with the interests of certaln plants and animals. To
feed ourselves, we must clear away forests and ralse
crops even if in doing so we upset the balance 1in
nature. With the growth of our country, it was
necegsary to drive the blson out of the rich Miss-
issippi Valley so that we could farm the land. But
we could have left the bison the western plains which
were never sultable for agriculture and which we have
turned into useless dust bowls. Seelng the results of
gome of our mistakes should make us very careful about
interfering with the balance in nature. . » If we are
willing to follow the advice of sclentists, we may
save the natural resources of plan& and animal life
which still remaln in our country.

We are not golng to conserve our water supoly unless we
conserve enough nlant 1life to hold the rainfall in the soll;
we cannot conserve our goll unless we prevent the rapid run-
off of the water; and we cannot conserve our wlld life un-
less we conserve thelr homes. Thus, increaslng education 18
tendling to prove that conservatlon depends to a large degree

upon this natural balance.

Place in Present Day Educatlon
Teachers are not interested in making technlclans out
of students, but they do want to give them such an insight
into thelr environment that they will be able to malntaln
suchh & balance and secure the maximum beneflt from the use

of our natural resources. W. P. Beard states that there is

4Ib1d., p. 36.




no doubt that people sink in thelr standard of living when
they allow despolling of thelr natural resources.” There-
fore, educators should show thelr students that the sum

total of our natural resources 18 a cog in our economlic and

/Vdful‘d /

/7e$0UfC85

//umam

Interests

H// mary
_Tﬂa/u.sﬁ/'es

FIGURE 1. Interrelationship between our natural
resources, primary industries, and human
interests.
soclal machlne., Fligure 1 represents the natural resources as
a cog in thls imaginary machine--a cog interlocked with
others renresenting our primary industries and human inter-

ests. When one turns, they all turn--as long as our re-

gsources remain productive, our primary lndustries wlll func-

. Sw. P. Beard, Educational Speciallst, United States
iorestry Service, in a lecture gliven before the Indiana
State Teachers' Convention, Oct., 1939.



tion and our hunman interests will be satisfied. Educators
should teach the students this ldea. Perhaps such teachling
should start in the elementary general sclence courses, and
without doubt a firm foundation for conservation should be

laid in high school blology and agriculture.6

Statement of Problem

Every individual should be interested in any problem
which influenceg his dally 1life, and should desire to know
more concerning that problem. So it 1s the writer's alm, not
only to find whether a need for conservation has developed,
but also to see whether or not text books show a definite
trend in their presentation of the subject. Since the future
generation is now in the schools and since on 1ts shoulders
will rest the responsibility of the intelligent use and con-
trol of our natural resources, the writer believes that there
should be an intensive educational program on the questlon of

conservation.

Method of Solution of Problem
To simplify the solutlon of the problem it was divided

into two phases. First, the problem of conservation was

6Summary secured from the notes of the wrlter on the
lecture, "Teaching Conservation in Biology," glven by
W. P. Beard, Educational Speclialist, United States Forestry
Service, at the Indiana State Teachers' Conventlon, Oct., 1939.



considered under four sevarate divisions; namely, conservé-
tion of soil, conservation of forests, conservation of water,
and conservation of wild life. A retrospective study of each
division was made to ascertaln 1lts history, development, and
present status. This material will be discussged in the next
four chapters. Second, a study of science text books wag
made to determine thelr trend as to subject matter pertalinling
to the problem of conservation. Both old and new texts were
studied and comparisons were made in an effort to see a

change, if any, in textual material. The results of this

second study are found in the concluding chapters.

Limitation of Study

This study has been limited to educational policles as
found in high school bilology text books, and 1t 1s not in-
tended to be complete as to all educational methods used at
present. The writer is fully aware of other phases of con-
servation education as shown by the activities of the
United States Departument of Agriculture, State Departments
of Concervation, Issak Walton Leagues, Natlonal Assoclatlon
of Audubon Socleties, American Ornithologists' Union,
American Nature Study Soclety, American Tree Assoclatlon,
Wild Flower Preservation Society, and United states Bureau

of TMisherieg.

=

R AT,



CHAPTER II

CONSERVATION OF SOIL

Erosion--Its Cause and Effect

Geological erosion ls an old story which has proceeded
down through the ages with a natural valance between soll
manufacture and soil transportation. This country was de-
signed by the activities of erosion and glaclers, but, like
many natural phenomena, erosion can be both beneficial and
destructive. The trouble arises when man, because of igno-
rance, removes the natural barriers and allows erosion to
get out of control. What nature has goent thousands of
years in building up, man has despolled in two or three cen-
turies at the most, and often in as little as twenty or
Torty years.

The race has manhandled land, and hasg upset the natural

balance by removing vegetation. When there is a stability of

vegetative cover, erosion, which goes on beneath 1t, 18 80
slow as to be nearly imperceptible. This may be seen from -

an examination of Figure 2, which chows a deep layer of

1
_ Russell Lord, To Hold This Soil, iiscellaneous Publl-
cation No. 321, 1938, U. S. Department of Agriculture, p. 4.

(10)



&

protective grass on the s8lightly wooded slope. Under this

grasg there 1s very litlle erosion and rich top soll has

PIGURE 2. Vegetative cover prevents excesslve erosion.
A deep layer of rich top goil has lain here for cen-
turies slowly accumulating under s protective cover

of vegetation.

been accumulating for centuries. But when man takes off tuis

cover, rips off the trees and the sod, pulverlizes the soil
with plows and harrows, and deprives 1t of organlc materiale
which make it more absorntlive--then nature starts to take off
the s0ll by wind and rain much fasgter than 1t 1s furmed.g

Some ldea of this condition may be secured by studylng

ixj

) &

igure 3. Here the land may be seen to be marked by huge

¢




gullies because of the abscuce of soll-holding vegetation.

te conse=

FIGURE 3. Eroded lands illustrate the ultima
quences of the losse of vegetation.

In Rich Land, Poor Land (1936), Stuart Chase states,

"Map-made erosion 1s dynamlc and cunulative and has no end

gsave complete destruction unless it 18 contr'olled."3 There

is no doubt but that the final result of uncontrolled

erosion would be total destruction of useful 1and. When

the top soll is washed away there is not much left to furnish

a foothold for plant 1life of any form.

e b T
o ————————— =

J1pid., p. 5.
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Early Recognitlon of Land Deterloration
Washing of soll was recognized in colonial times but
very few farmers took any measures to protect thelr lands.
There were always new homesteads and good farms avalilable in
the West, and farmers failed to realize that these, too,
might someday be gone. Washington, Madlson, Jefferson,
Edmund Ruffin, and others in early American history recog-
nized the evils of soil erosion. George Washington in one
of his letters states,
Our lands, ag I mentioned in my first letter . . .
were originally very good; but use and abuse have
made them quite otherwise . . . We ruin the lands that
are already cleared, and elther cut down more woog, 1f
we have 1t, or emlgrate into the western country.
However, in 1890 the Census Bureau announced that free land

was practlcally gone, and the western frontlier ended. No

longer could new lands be Secured by merely moving westward.

Lack of Interest in Soil Conservation
Figure 4 shows the ultlmate regult of overgrazing. On
the left may be seen a land covered with heavy grass--a land
which has been protected; on the right, a land with only
vatches of scrub grass, separated by small areas of bare
earth--a land overgrazed. The first evidence of concern as

to overgrazing the open range 1s noted by Shaler: "An Act

i s et e e

4

Ibid., p. 24.
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FIGURE 4. At the left, a range protected; at the
right, a range overgrazed,

to Preserve the Range; that is, the Right of Public Pasture."
This act was drawn up at Boone's Fort, Ky., in May, 1775.
However, it was never enforced.5 It was only after there

was very little new land left to clear that the farmers be-
came lnterested in saving the soll. The farm journals of the
perlod around 1830 offered suggestions for saving the soil
and some were actually introduced. Such précbices as hori-

zontal nlowing, which was used by Thomas Jefferson, and hlll-

SIbid., p. 25.
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side ditchlng, then on trial in Rurope, were tried out.
These practices became well egtablished with the most pro-
gressive farmers by 1860, but were far from being a national

prograi.

Results of Erosion in the Piedmont Reglon
In the Piedmont region, which extends down along the
cast side of the Appalachlan Mountains, Fifty thousand farms
were abandoned between 1920 and 1930 because from four to
eighteen inches of soil has been washed from sixty-five to
seventy per cent of the fifty million acres making up that

6

reglion.

Wind Erosion and Dust Storms

During drought periods of recent years wind erosion
has been very destructive over unnrotected lands in parts of
Oklahoma, Kansas, and Nebraska. An examinatlon of Flgure 5,
showling wind-blown dirt heaped high around a bullding in the
dust bowl area, will show to some extent the destructiveness
and desolatlon caused by such wind erosion. Dust storms
which have occurred on the Great Plalns since 1934 have
been unrivaled in intensity and extent. The dust ladened

atmosphere, as shown in Flgure 6, gives some idea of the

6Austln E. Burges, Soil Erosion Control. Atlanta:
Turner E. Smith and Co., (1936), p. 6.




* destructive wind ero-

s )

FIu RE 5. A typical result of
1o

SLOY

darkness which practically blotted out from view

towns and country sides. The sudden recognition of the dan-
zer of such storms has caused a great amount of comment in

magazines and newspapers throughout the country. The dust in

the alr has even been felt by the cities of the Atlantic
nl

)

)

coast. This situation, recognized by farmers of the ins

as a problem for fifty years, has been caused by the cumula-

1oitation of the 1and and has
and severe drought.
However, there has not been a general recoznltion of the
coordinated attack

trouble, nor has there been a0y definite
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FIGURE 6

unon i‘t.7

. Dust ladened atmosphere during a dust storu.

Degtructiveness of Erosion
Some individuals are able to look ahead and see what
we are losing, but, as a natlon, the United States l1s Just

now beginning to realize the full consequence of the reckless

65!

and insensible use of the soll. According to the statistlcs
a8 given in Table I, it is found that out of approximately
two billion acres representing the total area of our country

many millions of acreg have been ruined or serlously damaged

because the soil has been washed or blown away. lore than

Angus lMcDonald, Erosion and Its Control in Oklahoma

Territory, Miscellaneous Publication No. 301, U. S. Depart-
ment of Agriculture, p. 1.




#*TABLE I. SUMMARY OF EROSION CONDITIONS IN
THE UNITED STATES

(Released by U. £. Soll Conservation Service, April 16, 1935)

Erosion Condition Acres Percent

Total area (exclusive of

large clties and water).... 1,907,721,392 100.00
!
Areas on which erosion con-
ditions not defined. ¢q«.os .60 144,904,389 T B

Areas with 1little or no
BPOBlONuu ssussonnwnwu s os & us 578, 167,570 Z0

Total area affected by sheet

BEOBLOM . v v b disini s w bFswnE K 857, 386,922 44,9

One-fourth to three-
fourths top soil lost.. 665,086,000 34,9
Over three-fourthe ton
g0oil and some subsoll

TR x5 s i on s EEdEn s s 192,300,922 10,1
Total area affected by wind
BrOBL O son v b v wenn x vownmin b %02,961,23%1 16.9
Moderste wind erosion... 234,023,574 1243
Severe wind erosion..... 79,735,380 42
Destroyed by wind
BPOBlOM: s srusvunsbssvwe 9,201,777 0.5
Total area affected by
BELIFITE Y oiiov vt i o ¥ 0550k 866,821,976 45,4
Occasional gullies...... 524,792,576 27l
Severe gullying....«.... 337,851,662 177
Destroyed by gullies.... 4,177,738 0.2

1In the Western states a consilderable portion of the
#ullying 18 normal geologlc dissection on which accelerated
erosion may be, but is not necessarily, active.

#(From A. E. Burges, Solil Erogion Control.)
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857 million acres, representing almost forty-five per cent
of the totel land area, have been affected by sheet eroslion,
with 192 million acres having over three-fourths of the ton
goll and some sgubsoll lost. About 322 million acreg have
been affected by wind erosion, eighty-eight million acres
being sericusly damaged. Approximately 867 million acres
have been affected by gullying of which 337 milllon acres
are very severely damaged and four million acreeg so badly
eroded as to be unfit for cultivation. The facts thus pre-
gsented bring about the conclusion that a day of reckonlng 1s
approaching. Erosion 1s costing the United States approxi-
mately four hundred million dollars a year because of soll

8

depreciation and reduced yield.

Erosion Control
Soil is a basic source of wealth and no one i1s com-
pletely unaffected by soll losses. Not only doee 1t influ-
ence the welfare of the individual farmer and his family,
but through them the welfare of the community of which they
are a part and the town or city where they buy or sell. So
all individuals should take the problem gquarely upon their
ghoulders and assume responsibility of an erosion control

program. For a number of years the Extension Services of

8
Austin E. Burges, Soll Erosion Control. Atlanta:
Turner E. Smith and Co., (1936), p. xiv.
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several agricultural collegeg and the departments of voca-
tional agriculture in some of the high schools have been
carrying on conservation programs. Also, since January 1,
1937, the legislatures of twenty-two states have passed laws
providing for the creation of soil conservation districts.
But to the aid of these State and Federal agencies must come
the educational institutions of the land, not as individuals,
but ag a unit presenting a solid front. This might be accom-
plished by teaching all studente the importance and the need

for conservation.

Summary
It seems almost yesterday that the average American

thought of erosion as an age-long process that sometime in
the past carved out the Grand Canyon. However, within the
last few years, we have learned that modern erosion 1g far
from being the harmless, geologlc erosion. We know now that
man's misgulded use of the land has accelerated this anclient
procesg until it has overwhelmed great areas of once fertlle
land. Under the blanket of vegetatlon, nature nrotects the
goll from erosive forces of wind and rain, but man, faced
with problems of existence, strips away the protecting cover
and exposes the soll to these forces with the result that the
rate of erosion 18 lancreased enormously. Certain dramatlc

events--as the terrific dust storms in the Midwest--have



2

served to focus public attention upon the damage caused by
| the accelerated eroslion during the time that ignorance and
indifference clouded the process. The early colonist who
entered this virgin American country looked upnon a land 8o
| vast that there seemed no necesslty Tor conservabtlon in any
fora or degree. In this 1llusion of inexhaustible land re-
gsources lies the nhilosonhy which has led to land extrava-
gance, exploltation, and destructlion. H. H. Bennett says,

Today, Amerlica has banished her last frontier.

The tide of empire has run 1ts course. We have come
to the limits of the good land we for so long thought

1 limitless. We know that the Unlted States has none
too much of good land, and we are beginning to under-
stand also that conservation of this 1s of paramount
importance. We know, too, that we canunot return to
pre-getitlenent condlitions. The natlon has its very
roots in agriculture, and if it is to persist, its
agriculture must go on. We cannot grow corn and cotton
in the woods, or produce our wheat on unbroken pralrie,
but 1f we are to contlnue to grow these crops, we must
be prenared to compromise with nature.

& 3

A. E. Parkins and J. R. Whitaker, Our Natural Resources
and Their Conservatlon. New York: John Wiley and Sond,
Inc., (19%6). p. 68.




CHAPTER III

CONBSERVATION OF PFORESTS
Preview
A people without children would face a hopeless

future; a country without trees 18 almosl as hopeless;

forests which are go used that they cannot renew thene

selves will soon vanish, and with them all thelr bene-

fits. When you heln preserve our forests or plant 1

new ones, you are actling the part of good cltlzens.

One of the oldest beliefs of man and certalnly one of
the most mistaken has been that natural resources are 1ln-
exhaustible. In the case of forest control, perhaps, more
than in any other fleld, it 1s true that history repeats
lteself. Almost invariably countries go through the same
steps and make the same mlstakes in regard to thelr timber
lands. Pirst, forests are found to be so numerous that they
have no value, and they are cut and burned to getl them out
of the way so that crops may be planted. It 1s an era of
unrestricted forest devagtation. Later, laws are passed to

protect the forests from fire and unrestricted cutting.

Finally, measures are taken to plant the barren lands and to

lcharles L. Pack and Tom Gill, Forests and Mankind.
New York: The ilaciillan Co., (1930), p. 111.

.
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cut more carefully the remalning forests. The United States

is Just now entering this final stage.

Value of Timber Lands

But why should man be concerned with vpreserving the
timber land? If a study of the problem were made it would be
found that forests are of inestlmable value inasmuch as,
first of all, they supoly us with wood, one of the wmost
widely used of all materials. Also we know beyond a doubt
that they make a land wmore temperate and less subject to
sudden changes. They serve as wlndbreaks and thus prevent
the hot winds from dryling out the soll and killing crops.
Rainfall i1s even affected by forests since winds nassing
over them plck up molsture and drop 1t where otherwise there
wouldn't have been any raln at all. FWorests have a tremen-
dously important influence on the flow of streams. The
thick mat of leaves and twlgs beneath the trees is able to
absorb a great amount of water which it holds and lets go
gradually. Thus by holding the water the forests aot only
stem the vnower of floods butbt also prevent the destructive
erosion of soll. Lastly, in addlitlon to all these beneflts,
might be added the value of material products such as tur-

s . 2
ventine, Latex, and many others.”

2- > e e Yoo X > ~ |
“Florence Adams, "How Torests Heln Mankind," The Indiana
Waltonian, XII, (December-January, 1937-1933), p. 3.




History of Forests and Thelr Depletlion
Compared to other countries, America is one of the
world's greatest users of wood. The annual ner caplita con-
sumntion of forest products in this country is 228 cublc
feet. In Burope it is 35.3 cublc feet, and in England only
fifteen cublec feet. Hence, man for man we use almost five
tines as much wood as Burope and England combined. Natur-
ally, so loung as there were plenty of forests, no thought

W

N

8 given toward growlng them. The people had looked on
forests as a perpetual gift of nature, just ag they had the

goil itself. They even s8noke of the forests as inexhaus-

tible since they were so numerous and covered 8o wide a range.

To our earliest settlers wood was as great a necesslty as
food or clothing. IEven in those days many of the ranidly ex-
panding centers of cilvilization went through neriods of tim-
ber shortage that forecasted in a small way the forest ex-
haustlon that we are seelng on a national scale today. Very
definlite limlts were imposed by the early forms of trans-
portation on the distance it was worth whlle to haul logs to
a mill. However, with the coming of the rallroads, whole-
sale exploitation of forests began in earnest. When the

New England forests began to give out, New York started
cutting hers. Then ?ennsylvania took the lead. By 1380 the

forests of the Northeast were depleted and Michigan forged to
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the front. Wisconsin followed and until 1895 the Lake States
held lumber supremacy. When their forests were gone the
Southern States took up the task of supplylng wood. We were
using lumber many times faster than nature wag able to re-
place 1t, and finally the so called inexhaustible forests of
the South gave out. As reglon after region became deforested,
the mills went farther and farther from the centers of popu-
lation, and today they are making thelr final migration to the
Northwest. Out there is the ultimate great stand of timber
in America. Lumbering has been a migratory industry, re-
maining in one place only long enough to deplete the sur-
rounding forests. Only Vvery recently have mllls been bullt
with the idea of securing timber from one locality all the
time.3 Competition between areag has been effectlve in keep-
ing prices relatively low, for, in regard to timber prices,

we have known only the value of timber as a gift from nature
and not its value relative to the cost of growing trees.
Prices have not risen rapidly or high enough to cause a great
curtallment in consumption or to stimulate artificial for-

4

estry. So our forest history has been one of lavish use,

3Charles L. Pack and Tom Gill, Forestg and Mankind.
New York: The MaclMillan Co., (1930), pp. 13%-138.

4What About the Year 2000%? Prepared under the directlion
of the Joint Committee on Bases of Sound Land Policy organ-
1zed by the Federated Socletles on Planning and Parks.
Harrisburg, Pa.: J. Horace McFarland Co., (1928), pp. 89-90.
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and rapidly dimlnlshing resources. We began with a country
plentifully supplied with forests but have destroyed them un-
til only a few remain. We have cut down reglon after region
and now are beglnning on our lagst-~the Pacific Northweet.
But worst of all we have treated our forests like an old
mine which once exhausted has finished its service to man.
This 1s a2 needlessly wasteful thing to do, for with a little
care and a little vieion the forestsof the United States can
be made to produce much more than they produce now, in fact,
far more than they have ever produced. Furthermore, they
can be kept productive, and this is America's forest problem!
Until rather recently it was not imnortant that we have
any knowledge.of the extent or composition of the world's
forests. But conditions have changed and upon investigation
it i1s found that only about one-gixth of the original forest
land now bears virglin timber. Where have the origlnal for-
este gone? Figure 7 shows that of the more than elght hun-
dred million forest acres that grew here originally almost
half has been cut to make farms, and ten per cent is prac-
tically barren after cutting. Thirty ner cent has been used
and 1s being restocked elther by nature or by man, and only
seventeen per cent remalns uncut. The factg are further
brought out by an examination of Table II. Almost half of

the original 822,238,000 acres of forest land has been
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#FPIGURE 7. Where our original forests
went.

nermanently cleared and trangferred to other uses, and only
138,000,000 acres of virgiln timber remain. Of the reumalining
forest land 250,000,000 acres are developlng a second growth
of forest without much care or protection as compared with
81,000,000 acres which are so completely burned over that no
place at all. In addition 1t 1s shown

that increasing the forests by planting hase been an inslg-

=

nificant item as compared to fire losses, for, up to 1925,
only 1,625,000 acres had been planted asg compared to the

annual loss by fire of 8,000,000 acres.
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TABLE II. SUMMARY OF FOREST CONDITIONS IN THE UNITED

STATES
Forests and Forest Land Acres
Original forests of the Unlited States.... 822,238,000
Virgin timber remaining...ceeceeccccscsas 138,000,000
Permanently cleared and transferred
fo other WEE8. suvevs veis s o s eimesnss amas 352,000,000
Classed as forest land..ceceeeescncscssas 470,000,000

Developing second growth without much
care or QI’OtE)‘Ct.’LC)TL.-.-........-.--..o. 250’000’000

Classed as forest land, but so com-
pletely burned over that 1t ie not
restocking with trees on its own

aCCOI"(l.......-......’........... nnnnn . C}‘,OO0,000
Annually destroyed by fire (average)..... 8,000,000
Plarlted up to 1925. « o 0 090 068 08¢0 0 0e 0 R R 1,625’ O(JO

Originally four-fifths of our foreste were in the
BEeagtern United States, but because of the fact that elghty
per cent of the population 1s in the East today the eastern
forestes have suffered to a greater extent. Figure 8 shows
that in the East only 855 billion of the original 3400
billion board feet of timber remained in 1928, whereas in the
West there was 1360 billion board feet left out of the ori-
ginal 1800 billion. Hence, in lesg than three centuries our

forests have retreated westward and are now so far from the
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#*FIGURE 8. Original and present timber
supply of the eastern and western
foregt regions.

#(Prom What About the Year 200? by Joint Committee
on Bages of Sound Land Policy)

centers of demand that today we pay two hundred and fifty
millione of dollars as our yearly freight bill for lumber
transportation!

It requires no prophetlic power to tell which way a man
is going who spends five times hls income, and as far as our
forests are concerned we typify that man. Accordlng to
Figure 9 we see that only thirty per cent of our forest
becomes rough lumber, while the remalning seventy per cent
18 usually loet. We actually could, and do sometlimes, wagte
more of the wood that grows in the forest than we use.
Fortunately only the more wasteful mills throw all this

away and develop ao by-pdroduc
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. Where the forests go.

#(From Forests And Mankind by Pack and Gill)

Our Presgent Predicament

The era of free woold ln the Unlted States 18 rapldly
pagging and future cropns must be provided for or we wlll
have to go wlthoutb. Nature's process of restoring the orig-
inal forests ls too long and roundabout and would, vperhaps,
requlre centuries to complete. Even though man has not
always thought of trees as Crons he should be able to make
timber lands permanently productlve. TForest statistics are
subject to error and any prophecies based upon them must be

based somewhat on uncertainties. However, Figure 10 shows

graphically that we grow annually about six billion cublc

QO
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feet of timber and use twenty-five billion cublc feet.
Hence, we are consumlng much more timber than we are growlng,
but 1t is nighly probable that forests could supply under

proper management all the timber we would need. If the

blllions of cu. ft. of FOREST PRODUCTS
ANNUALLY s o £ (0 s 20 25 -

1N‘E G'RO‘N-.-.-..-

WE CONSUME..ss.

WE COULD GROW
UNDER FORESTRY
}‘.V’[ET:H.’ODS e 8 0 500 00

#FIGURE 10. Mathematics of our predlcament.

#(Fromn Forests And Mankind by Pack and Gill)

owners of forest land would practlice even elementary forestry
methods, such as fire protectlon and the leaving of seed
trees, 1t 1s estimated that the annual growth on present
acreage could be lncreased to 14,000,000,000 cubic feet.
Intense forestry practices could ilncrease annual growth on
the present acreage to nearly 27,000,000,000 cublc feet, or

more than the present total conSumptlon.S

Forest Restoration and the Sclence of Forestry

Everything that 1s done to increase the growth, value,

5Ibid., p. 92.



y of the timber lands 1s known as forestry.

or productlivit

This includes planting, fire protection, and sclentific
methods of cubtlng. Pernaps the greatest enemy of the for-
est 1s fire, since 1b not only destroys the timber but also
prevents the formation of future forests DY consumlng the
leaf litter, microscopic soll 1ife, and even the soil itself.
So the forester must work between two extbremes, both of which
mean waste. On one gide he pust not cut too heavily slince
he might impair future growth and productivity. Nelither must
he fall to cut trees which are ready for useé. This too 18
waste, since the tree ultimately dies and decays. An examl -
aspects of

c= L

nation of Figure 11 shows the major economlc
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FIGURE 11. Major economic aspects 1t congervation.



forest conservation. Every tree undergoes a definlte cycle
of growth, starting as an lmmature seedling, progressing as
the age increases to a polnt where it has the greatest value,
and Tinally dylng away because of old age and decay. Thus
young trees must be protected and allowed to grow until they
reach maturity, when they are ready for use. ©Should they

not be used at the proper tlme, the tlmber would be lost by
decay. Hence, there must be a balance between growth, matur-
ity, and death. Man should know where to step 1ln to conserve
this balance. Some mature trees must be left for seedling
and old and decayed trees must be removed. In fact, it
shiould be made necessary for the lumber lndustry to leave the

tiamber lande in a condition capable of contlnuous productlon.

Sumina ey

We cannot go on using wood faster than we are replacing
1t. We would lower our standard of living 1f we used less
wood because we would have to accept what are inferior sub-
stitutes. If we ilamport more wood we would subject ourselves
to hlgh duties as well as to the uncertalnty of supply.
However, there is no need for us to become timber poor since
we can make amends for what we nave done. The way out of our
trouble lies in securing wiser methods of taxation, flire
protectlion, more public forests, proper care in lumbering,

and research into timber growing and using. Ultimately 1t



lies in growing forests on every available acre of s01l.6
And, above all, thls conservation program cannot be carried
out unless we give the oroper education to those who will
have to carry the responslbility later on. Simce these
individuals are now in our educational systems, 1t may be
geen that there 1s an imuediate, definite need for a thorough
and comprehensive educatbtional program on the problem of con-

servation.

6Charles L. Pack and Tom G111, Forests And Mankind.
New York: The MacMillan Co., (1930), pp. 239-246.




CHAPTER IV

CONSERVATION OF WATER

Problem of Water Conservatlon

With all man's advances in the conquest of nature, the
amount of rainfall is still a primary factor in determining
where he can make his home and how he can live. Butb because
of the apparently endless supply of water available at times,
he is llkely to waste it recklessly, little thinking of its
great value. People cannot be separated from water any more
than they can from the soil or forest, and because of the
almost annual occurrence of droughts, in some reglons, they
are becoming more and more consclous of the importance of
water. It is disturbing, however, to know that some places
which suffer such severe droughts in the summer also suffer
devastating floods in the winter and spring. The whole
trouble len't so much a matter of not getting enough raln-
fall, for all the regions get on an average as much as they
ever did. Instead, the problem lies in conserving the water
after 1t does fall. The conservation of this water supply

and the control of its flow is a difficult and complex

problem.

(35)
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Influence of Conservation Farmling Practlces

Part of the problem of conservation of water supply
could be solved by helplng nature restore some of her safe-
guards which man has taken away. Conservatlon farulng prac-
tices developed primarily for the vrevention and control of
soll erosion have glven indications of wlder usefulness.
During periods of drought in recent years 1t has been demon-
strated that these practices are of great value in conserving
water in the land, and can also make a true contribution to
flood control. By slowing down the run-off of rain water in
order to curb erosion, the volume and velocilty of the water,
which might otherwise contribute to floods, 1s automatically
reduced. Probably most farmers have looked on the matter of
flood control as strictly an engineering problem, involving
construction of levees, dams and spillwaye. The possiblility
that they might play an importent part in dealing with flood
waters has seemed to them rather remote. As a result, enor-
mous quantities of rain water that should have been stored
in the soil for crop use during dry seasons have flowed away

as 8o much waste.1

Effect of Forests on the Flow of Streans

The flow of streams 1s tremendously influenced by

1H. H. Bennett, Conservation Farming Prac
Flood Control, Miscellaneous Publication No. 2
U. 8. Department of Agriculture, pp. 1-3.
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forests. To understand this influence one may picture two
tractdg of land on two mountain sides. They are exactly allke,
exceplt that one 1s covered with forest, and the other is
bare. A heavy storm burste over both areas. On the bare
mountain side the rainfall pours down but cannot sink into
the ground bhecause the surface has been baked and hardened

by the hot rays of the sun. Instead, 1t runs off rapidly,
creating torrents which carry along great quantitlies of soil.
If the rain ig sudden and severe these torrents may combine
to form & raging flcod which will wipe out roads, bridges

and homes. Hence, under such conditione the rainfall has not
served the country in any beneficlial way. However, something
quite different 1s happenling over on the tree covered moun-
tain side. The force of the rain has been broken by the
branches and leaves, and the water falle gently to the ground
or runs down the tree trunks. Thie water finde a cover of
leaves and loose earth which absorbs most of the water.

Later this cover allows the water to come again to the surface
in the form of springs and steadily running streams. It

must not be exvected, however, that foreste can, of them-
gelves, prevent floods, but they can certainly decrease thelr
severity. Also, winter snows remaln unmelted much longer on
forested lands than on those exposed to the direct rays of

the sun. As & result, streams are fed by forest snows, and
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droughte that occur in open country are often avoided. This
water is valuable particularly in regions that depend upon
irrigation for thelr farm crops, because a glow, steady

2
gupnly 1s secured.

Ploods and Flood Control

In early days the streams were falrly clear even in flood
times because the soll was protected and kept porous and ab-
sorbent by foresté and pralrie sod. But the soll has now
been laid open to the raln and has been washed away by the
millions of tone. Hence, the flood damage, vast as 1t may
be, 18 not the only loss. The loss of the soll ls the great-
est of all and the most permanent for 1t cannot be replaced
for generations. A flood is like an epidemlc. The time to
stop 1t is before it begins. We have been bullding engineer-
ing works to take care of floods after they occur, but, even
though these are necessary, they are not enough. We have
done practically nothing to prevent floods from occurring.
And there is no possible reason why this condition should go
on. Thirty years ago the Inland Waterways Commisslion polnted
out that a river is a unit from ite source to ite mouth and
must be treated as such, and urged headwater as well as lower

stream control. But engineers denied the effect of foreets

2Charles L. Pack and Tom G111, Forests And Mankind.
New York: The MacMillan Co., (1930), pp. 125-130.
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and sod on the run-off of streams. The resulte of this
denlal are well known. Hence, there i1s now no doubt about
what is required. We have to stop forest devastation at the
headwaters, replant or protect natural regrowth on lands
better suited for foreste than for farming, and stop plow-
ing uphill and down-hill and providing channels to carry off
the soil. We need to gilve many acres to soll-conserving
crops, and protect those that we do have from overgrazing.
We need many little dams to hold back the waters of little
streams along with other related measures at the headwaters.
Whether these things will be carried out thoroughly and
efficiently still remains to be seen, but we cannot go on
letting the water go to waste and in so doing wash our lands

out to the sea.3

S@1fford Pinchot, "Conservation," The Indiana Waltonian,
XII, No. 4, (August-September, 1937), pp. 9-10.




CHAPTHR V

CONSERVATION OF WILD LIFE

Prevliew

On Sevptember 23, 1806, Meriwether Lewls and William
Clark ended one of America's greabest eplics of exploration
and proved that a storenouse of wealth stretched from Saint
‘Louls to the Paclfle. This was just one hundred and thlrty-
three years ago. What would such an expeditlon entall today?
Suppose forty-three men had to row a boat to the headwaters
of the Missouri River and from there re-cross that expedl-
tlon's route. Suppose they tried living off the country--off
game and fish and willd plants, with only flint-lock guns,
knivesg and courage to furnish bodlly subsistence. Practlcally,
such an expedltion would mean death for there would be star-
vatlion or disease. It would be legally impossible to hunt
or fish during most of the twenty-eight wmonths spent on the
way. Most of our game herds, fish, and flights of waterfowl
and game birds are gone. It is unsafe to drink water fronm
most streams, lakes, ponds, or rivers in practically all of
our states. In the place of clean waters and free meat we

have dust bowls, flre-gutted forests, oll-smeared marshes,

(40)
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overgrazed pastures, stenchy rivers, and polluted drainage
diteches. Unfiltered water is dumped into state streama.
Factories empty chemical death into fish-bearing waters.
Cities dump sewage into rivers across whlch great dams now
trap and accumnulate the odorous material which 1s polsonous

to adquatic animals and plants.1

All these things have
brought about a situation which must be corrected as quickly
as possible or our wild 1life will be on the polant of extinc-
tion as far as practlcal beneflts are concerned. Necessarily,
as the country has been developed, land has been cleared and
the reglons where wild anlmals and birds llve have been re-
duced. This would cause sufficlent loss of 1life, but greater
damage has been done by useless or btoo extensive slaughter

by man. In 1935 over 5,933,000 hunting licenses for taking
wlld game were lssued to hunters in the United States and

Alaska, and thls, of course, does not include the millions

who hunt without a license.

Conservatlon of Fur-bearers
According to the best authoritlies it 1s now a world wlde
problem to save wild mammals, esneclally those whlich are
killed for their fur. The Blologlcal Burvey oflclally says,

We are headed straight for a general extermination
of fur animals. The same neglect that caused the exter-

Nash Buckingham, "Prisoners of Hove," Outdoor American,
III, No. 1, (November, 1937), p. 3.
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less catching has been followed by sewage, and the sewage Dby
industrial wastes. For the proper protection of flshes, fish-
ways or fish elevators are needed in connection with river
improvements.s The United States produces between two and
three billion pounds of fish every year. Thls enormous con-
sumptlon, together with the pollutlon of streams, reductlon
of flow, and construction of dams, has reduced the nuaber of

valuable fish. The only way out of the difficulty 18 to see

that as many fish as are caught are returned to the streams.

Congervation of Birds

It is impossible to overestimate the value of birds in
maintaining a normal balance. Every study of bilrd popula-
tions, however, shows that many of our birds are rapldly de-
clining in number. For instance, there 1s not more than one
insect-eating bird in Pennsylvanla today, where thlrty years
ago there were twenty or more. About two hundred specles of
game birds whlch are associated with swamps, lakes, walter-
courses, and the seashore are possessed by North America.
Seventy~-four snecles of thls number are edible, web-footed
fowl.

The food of sixteen of these has been shown to consist

of wild rice, pond weeds, and wild celery--particularly pond

3A. E. Parkins and J. R. Whltaker, Our Natural Resources

and Thelr Conservation. New York: John Wiley and Sons, Inc.,
(1936), pp. 503-504,
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weeds which will grow in waters not too badly polluted. All

these birds are closely dependent upon water for breeding.

Duckse eat large numbers f caterpillars, locusts, grassg-

hoppers, and cutworms. Rails and coots have similar relations

and habits. All these are beneficial to the farmer. There

8}

e

are about sixty specles of long-legged, slender billed shore

r

birds which devour quantities of insects, both larval and
adult. However, the breeding grounds of the waterfowl have
nrobably been reduced to one per cent of thelr origlnal area

in the Lake States and upper Missiesiopl Valley. These blrds

have decreased from almost untold myriads to a mere handful.
Their food value was forgotten when a machine capable of

draining the grounds was invented and investments which would

I

make large profits to the landowners were at stake. If thise

continues practically all our valuable birds will be gone in

C

Y hat

a few more years. It has been estimated by speclallsis

1f birds were to disanpe

entirely, human life would vanish

«

also in less than ten years. And bilrds may actually dis-

appear if thelr rate of decrease continues. It would be

(&]

very difficult to get along wlthout birds that destroy weed

seed ’Lf gsectyg s I vwadenta
seed, 1nsecis anu rodenis.

Conservation of Wild Flowers

Our wlild flowere have also been decreasling in numbers

2
Ibid., pp. 504-505.
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very rapldly. Iven though some of the decrease 18 unavoide
able as we extend our agriculture, there is much that can be
done. The only way to preserve our wild flowers 1g to stop
plcking them, at least the kind that have become rare. If
thlig were done, many of our wild flowers now threatened with
extlnctlon would be vreserved. Laws, however definite, will
not glve the desired oprotectlion without education and pub-
licity. People must be educated before a real conservation

movement can be developed.

Flood Control and Wild-life Populations

Wild 1life conservationistes are becoming very much inter-
ested 1In the flood control progrem and its nossible effects
on wild 1ife ponulations. The program wlll, i1f the needs of
wild 1life are really consldered, add materially to the re-
gsources. However, 1f no consideration is given, there will
be a great amount of damage caused. Considerable sums of
money are now belng spent in attempting to restore migratory
waterfowl and upland game resources. Huge dams whlch create
great catch basins are of very small value from a wild life
standpolint, but whether large or small dams are requlred, it
i8 being realized that the number, location, and size must
be worked out to meet the needs and problemes of each gtream
or river. These types of flood control structures will pro-

vide much better conditions for wild 1life, and thile 1s of



extreme 1lmportance in a country whose wild life ie fast dis-

5

avpearing.

Forestry and Wild-life Populations

The great majorlty of animals that go to make up our
wild 1life depend largely on the forest for concealment,
breeding grounds, and food. Although many species live their
lives in the open flelds, even greater numbers make the tree
covered areas thelr homes. So there must be some guardian-
ghip over the forest and its inhabitante. Foresters and
naturaliests have proved that game animals increase most
rapldly where forestry is being practiced. Deer, elk, moose,
grouse, beaver, and bear actually follow cutting operations,
gince on carefully cut over lands food conditions are better.
After all, the important factor which governs the abundance
of wild 1ife is the available food supply. If trees are cut
and the underbrush 1s destroyed there will be little if any
wild life because of the shortage of food. Figure 12 glves
some ldea of thls conditlion for here ls shown a forest with
the underbrush destroyed, thus dolng away with not only the
food supply but also the nrotectlion afforded. But Lf large
trees are removed so that the sunlight willl filter through

and ald the growth of young seedlings and food plants, the

SIpa N. Gabrielson, "Floods and Wild Life," The Indlana
Waltonian, XII, No. 4, (August-September, 1937), p. 3.

b




forest anlmalsg will be found in abundance., Figure 13 gives

I , Tirewood
up, an excellent

8 pood example of an anlmal paradige with its thick, tangled

Ty PR ke e s o - P b e i e L~ AV XY X AP 1 t+tae B
unde CETOWTLIL 2101 L& the trees. Fores try 1s proving 1 tself a

Yy () £ =] o i - 2 - " - 1 3 - ~ £ Fihn o
good friend of wild 1life. Fire 1s the greatest enemy ol tae

forest life--bird, anlmal and fish, and forestry means fire

protection. Not only does the fire gurround and destroy

animala anad hinrde VRN S, . B e T . A 1
inimals and birds, but i1t also destroys the eggs and younyg
and rulns the coverts and hiding nlaces. Alkall ashes from
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forest fires cause the death of fish in countless numbers
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waen washed into the streams, lakes or rivers because guch
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lot margins 1llke this where you
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ashes are polsonous 1n nature.

Conclusion

It doesn't matter what kind of program is set up as

1 o~

results are secured. The wild things befriended
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protected will return many real profits. It should be a
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part of everyone's profession to see that this great, varied

)
life of fur anlmals, birds, fish, and wild flowers does not

disappear.



CHAPTER VI

SUMMARY OFf THE NEED FOR CONSERVATIOW

It has been shown 1n the preceding four chapters that
the need for an adequate program of conservation 18 very
acute. Hundreds of thousands of words may be written on the
problem and stlll it may not be nresented in 1ts entlrety.
To take the bewlldering mass of dabta and reduce 1t to its
essentials 1s a oroblem in itself. The many phases of con-
gservatlon makes all the more necessary an latenslve educa-

tional study of the sltuation.

On Erosion

Our vital topsoll, now laid opnen by the removal of vege-
tation, 1s& being carried away by the carload lots by the raln,
or wind, or both. Every muddy stream and dust storm in the
Unlted States gives us a picture of one farm, county, and
state moving into another, or out to sea. A manhandled land
presents a plcture of almost unlimited destruction. We see
sheet erosion stripping off the tovsoll evenly, gnawing down
the whole surface, keeping 1t smooth looking, but making it

more barren all the time. We find millions of acres belng

(50)
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reduced to worthless gulllied land whose surface is marred by
non=-tillable gashes in the s8oll. We observe unguarded culti-
vation; slashing and tearing of land; skinned farms; pro-
truding subsoll; overgrazing with too many cowe and too many
sheep; deforestatlon; stunted growth where great forests

flourished or acres of grass spread; farmers led by vislons

@

of fancy prices to overplowing and overpasgturing and so to
staggering losses of soil; farmers caught in a web of debt
and forced to work the land all the harder iIn order to pay
taxes, to buy goods they need, and to pay interest; and a
1life of hardship, toll and suffering for many. We see plows
dig into the Plains--then dust; dust over Dakota; dust over
Texas; dust for three years with hardly a pause, day and
night; crops baked out; topsoll of whole countles moved north;
mounting debts and diminishing reserves; peoble who go on
half stifled, with dust in their noses and eyes, in theilr
beds, in thelr food; people who just spit and carry on;
)eople who cower in their automoblles and see the surface

of the land rise; people who see roadside dlitches drifted
level with the road, fencee disappear under a sea of dirt,
and bulldings and farm edulpment covered from view; people
who hundreds of mliles away close their windows and dust the
fertile soil from thelr counterpanes; people who say 1t will

rain again because 1t alwaye has! Rain?--cf course it will,
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. but one cannot keep on rinping a country up and counting on
! the rain to heal 1it.
i On Forests, Water, and Wild Life

We have progressed from a natlon with many sduare miles
| of undeveloped land and billions of dollars worth of un-
F touched natural resources to one which has been explolted
»

to almost an unlimlted degree. As a natlon of lavish wood

ucers we have devastated our foreste by fire and axe. We

|

now see fire-gutted forests, fire swept wastes, poor manage-
ment of forests, wasteful methods of cubtling, sporadlic and
largely ineffectual attempts at forest protection, false

economy , mounting luuber prices, and tree planting as yet a

| mere gesture. e have observed a falling water table, springs

-

and streams going dry, floods on omne hand, and droughts on

the other. We notlce the decrease of game herds fish, and
& s

flights of waterfowl and geme blrds. We find oll-smeared

e —

marshes, stenchy rivers, and polluted dralinage ditches to

lessen our supply of wild life.

Conclusion

1ties all

@
Q
@
65}
L¢s]
}_.

Perhaps tlmes, condltions and natlonal ne
i consplred to make 1% inevitable that we should pass through

a period of wasteful exploltation in order to learn our

| lesson. However, clvillzation stends on three legs-~land,
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water, and timber. If these are destroyed--what then? It
e difficult to see how people can do such things to thelr
ownn land, how they can carry out the headlong spollation of
so0il, water resources, minerals, forests, game, Tish, power,
and scenlc values in the Unlited States, and how they can do
guch things and yet seem never to reallize what they are

doing.
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was done to find out whether there has been any trend toward

gulding students in finding definite material on conservaltlon

anywhere in the text with less loss of time.

second, each text was thoroughly examined for gubject

matter relative to conservallon, whether it be listed in the

index or not. It was Vvery often true that no direction was
given by the index, yet, material was found, scattered

throughout the text, pertinent to conservation. Ag each
ber of words on conservatlion were

texlt was studlied the e1o1i
t wag bellieved that sufficient

counted. In makling this count 1
accuracy could be secured by finding the average number of

words per line and counting the lines. Thie average was de-
termined in each case by the actual word count 1in ten lines.
To further increase the accuracy partial lines were added
together to nake complete ones before belng counted.
Third, the number of pages of textual material devoted
to conservatlon was counted. Thie count together with the
total number of Dages of the text gave the basis for calcu-
lating the percentage of area devoted to the subject.
Fourth, the number of student helps such as dlagrams,

and maps was recorded to find whether or not any

nictures,
ent the problem of conservatlon

attempt has been made to pres
to the student 1n a plcture forim. Only those plctured helps
pertinent to conservation were counted.
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From all the data collected various tables and figures

were made to show the trend as set forth in the nroblem.

This pregentation of data in the tabular form is accompanlied
18 thought necessary for clarificatlon.

e

by euch explanation as

Delimitations

Tt was impossible to secure all of the biology texts

which have been publighed up to date. Therefore, the only

alternative was to secure all those that could be found.
Thirty-elght texts ultimately secured constitute a very good
gampling and gshould be gufficient in nunber and character to

determine any trends that may exist.

Tn counting the nuwnber of words devoted to conservation
in each text, gufficient accuracy would be secured if an
made, based upon the average number of

approximation were
ought that the word

words per line. Hence, it 18 not to be th

Also, 1ln counting pagee of sub-

count is perfectly correct.
it was conslidered that counting
y accurate to determine

ject matter, to the nearest

half page would glve data sufficientl

trends.
ed to include a2ll illus-

The term "illustrations" ig us

No attempt was made to distinguish between

guch as plctures, dlagrams,

trative material.

various types of 11lustrations
mapes, and tables or between colored j1lustrations and those

in black and white.



No two people would analyzZe a text in exactly the sane
way and the same ladividual would not analyze the same book
twlce 1n exactly the same way. Therefore, no two persons
would classify textual matsrial in an ildentiecal manner, par-
tlcularly as it pertalns to conservatlon. In either case,
howsver, assumlng that all concerned made a careful study
and analygis, the error by any one would be so small that the
final tabulations and results would be the same‘as far as
trends are concerned.

When the years represented by the various texts were
divided into ten year periods, it was found that the first
four periods contained insufflclent data for the formulation
of any definite conclusions. It was lmpossible to secure any
texts to represent the two perlods from 1881-1390 and 1901~
1910, and only one text each could be secured to represent

the neriods 1871~-1830 and 1891-1900.

Analysis of Data
The data for each individual text is recorded in Table
III. A careful study of this Table gives a definlte indi-

cation of the content of each book relative to material on
conservation. The books are glven by number and are ar-
ranged in yearly sequence so that any general progressive

trendes might be noted during the period from 1877 to 1939.

Even though the individual data for each text nay have
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TABLE III. (Continued)

Text Nyunber of Pages Pages pevotbed to Conservation
in Text
l Nunber . Percentage
|
1 2790 0 Q.0
2 231 ) 0.0
3 453 115 2,5
5 2}_24 305 008
e 1120 o
503 . 2.2
13 528 ’2‘5 204
11 329 2.0 0.3
12 590 2445 4ol
13 221 Ge5 29
14 558 8.0 Loy
15 614 200 F99
17 229 13~O 5'7
18 503 11.0 2.2
’ 19 138 18.0 3.7
20 449 0 0.0
21 558 15.0 !
f 24 788 5245 647
0008
25 568 *5 N
‘ 26 585 20.0 B
27 549 4,0 Z.?
28 529 3245 4
29 840 20.5 i'
30 773 3340 "
| 31 636 23.5 367
72 718 665 9e3
33 696 20,0 2.9
35 733 3945 Dk
' 35 74!4, 105 é'i
37 966 %640 gz
‘ 33 695 135-0 19.4
\
[



1377 to the year 1939. ¥For

(&)
(93}

1

cnificance in 1tgelf, a definlte trend is shown &as

n a progressive way from the year

the number of words 1lis-

ted in the index under "conservation" has in general, in-

oty

creased with the passlng ol
true when the other facitors
ber of illustrations, total
centage of
some books of late copyrigh
as far as material 1s conce
of earller copyright. Wit
advisable to break down the
year neriods so that averag
be more indicabtive of wener
An examinatlon of the
the fact that a progressive

. i1

5 RS ——. L R
'conservation

of the term
to a more detailed account

only two books could be sec
periods, there 18 a declded
comment for these neriods.

mention of conservation was
However, the last three ten

e

1911-1940, are well rent

ese

years. Thls same condltlion 1s
are consldered; namely, the numn-

nunber of words, and the ner-

page area. Table 1[I also shows that there are

t, date whlch do not measure up,

rned, to some of those whlch are

total number of years 1lnto ten
mlzht be secured whnlen would.
al trends.

ta given in Table IV vrings out

da

change hag occurred ln the listing

) o

in the index from no listing abt all
at the present time. Inasmuch as
ured to represent the first four
lack of evidence on whlch to base
All that can be noted is that no
made in the index of elther text.
- p— ~ - - a5 ~
year perlods, coverlng the years

nted, and 1t 1s from the data
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TABLE IV. AVERAGE NUMBER OF WORDS LISTED IN THE INDEX
UNDER CONSERVATION BY TEN YEAR PERIODS AS
FOUND IN 38 BIOLOGY TEXTS

. Feriod of Number of Total Number of | Average Number
Time Texts in Words Listed in of Words Per
Period Index Under Text Listed in
Conservation Index Under
Conservation
1871-1880 1 0 0
1881-1890 0 0 0]
1891-1900 1 0 0
1901-1910 0 0 Q
1911-1920 10 90 9.0
1921-1930 15 139 G9e3
1931-1940 11 572 5240

Sshown by these periods that the trend is noted. In the
period 1911-1920, an average of nlne words per text were
listed in the index under conservailon. This average was
increased only slightly during the next perlod, 1921-1930,
Showing only three-tenths of a word gain. However, a de-
clded change occurred during the last period, 1931-1940--2an
average of fifty-two worde being listed. This progregsive
change may be better seen by an examlnation of Figure 14.
Here again the progressive trend 1s pointed out by the up-

ward swing of the graph line. This graph shows that only a
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FIGURE 14. Average number of words listed in the index
under conservation as found In 38 blology texts.

slight gain was made at first as compared to the rapid accel-
eration toward the last. Mention might be made at thie point
that at first only conservation of energy was listed; later
conservaiion of soll was added; then, as the years went by,
conservation of birds, wild flowers, forests, food fishes,
animals, natural regsources, food supplies, health, nerve
force, water, useful mammals, game, trees, and wild life were

Lo’

included. 1In addition other listings were made, such as

meaning of conservation, princinles of conservation, problems
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Flgure 15, where, agaln, a conslstent upward swing of the
|
graoh line is noted.
Table VI shows that the devoted to the
discusesion of conservation has shown & considerable increase
TABLLE VI. THE AVERAGE NUIBER OF RDS ON CONSERVATION
i TEN YE AR PERIODS AS FOUND IN Jr’j BIOLOGY
o
5 B
=
Period of Number of Total Number Number of
Tlme Texte in of Words on Words per Text on
' Period Conservation Conservation
1871 0 1 Q )
1881-1890 O Q )
Q3 T “~
1391-1900 1 U v
901-1910 9] b J
~ 2N e Y ”~ .Y BE ) N
1;111'*1;,‘,34) 10 20, 550 2,95
~ e 7 Do~ £
1921-1930 15 62,320 4 183
C ) 1 nd) @ =50
1931-194C 11 194,750 10,159
o - 1 4 - i 1 QA
during the thirty-year period from 1911 to 1940. The 4,188
words representing the average number per text during the
neriod 1921-1930 show considerable increase over the average

ever, an even greater

1940 during whilch time

congervation. This fa

(]

the precedling period, 1911-1920. HoOW=-
gain 1s indicated for the period 1971~
each text averaged 10, 159 words on
ct shows a definite trend toward a
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particularly during the last ten-year neriod. The first

four periods are omitted from the discussion because of lack
of data. In early editions, the term "conservation" applied
to only a limited field, as for example, conservation of
energy. This was dliscussed very briefly, beilng included in
very few lines of textual print. Later, a noticeable change
was seen in the presentation of conservation. Formerly this
presentation was indirect, the authors discussing it in either
a few, separate, brief paragraphs scattered in the book, or
bringing it out in a chapter on forests and forestry. How-
ever, & new phase of presentation began to Inflltrate into the
content of the texts. Instead of a loose, rambling, dis-
connected survey, a more analytical method was found. With
the advent of the unit plan, it was found desirable to devote
a whole unit or two to conservation. Instead of a mere
chapter on forestry, new chapters were presented which brought
out more in detall all the phases of consServation. There

was, for example, a progression from a 1250 word description
of the conservatlon of energy in a text book of 1912 to a
discusslon of conservatlon comprising two full units of 135
pages or 36,490 words in g text book of 1939. 1In addition

to this discusslon material a definite effort was made to
arouse lnterest by the inclusion of problems and suggested

actlvitlies and by the use of the bibllography to direct
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additlonal study.
Table VII indicates that the trend has been toward
THE AVERAGE PERCENTAGE OF PAGE AREA DEVOTED

TO CONBERVATION BY TEN YEAR PERIODS AS FOUND
IN 33 BIOLOGY TEXTS

TABLE VII.

reriod of Number of Total Number of Average Nunmber
Time Texts Ln Pages 1ln Texts of Pages in

Period Texts

(V)
—~

NMOCOO-+0C
e
=

1871-1830 1
1831-1890 0
1891-1900 1
19011910 Q
1911-1520 10
1921-1930 15
1931-1940 11

o
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TABLE VII. (Continued)

Period of
Time

Total Number
of Pages De=~
voted to

P e, s g ! oo
ongervaoion

Average Number
of Pages
Devoted to
Conservatlon

o4
Area Per Text
Devoted to
Conservatlon

1871-1330 ®) 0 ®)
18831-1890 Q 0] )
18391=-1900 O Q O
1901-1910 0 0 8]
1911-1920 8645 8465 1.9
1921-1930 237.0 15.80 Bl
1931-1940 438.0 44,36 69
devo 5;3_1'15)' a greater percentage ol page are to the dlscussion

have passed.

This trend 1s
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During the next period,

1921-1930, the

average was Lncreased to 3.1 per cent, representing a rather
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nercentage from neriod 1911-1220 to perlodl1921-1930, and

then to nerind 1931-1940.

DUImmE
To sumuarize, the following facts may be given: (a) a

change 1n glviag the term "conservation" ia the index, the

trend belng toward a more detalled listing; (b)

utilization
of a greater amount of lllustrative materlal to supplement

the orinted page; (c) allotment of a greater number of words

to the discussion of conservation; (d) a trend toward in-

cluding all phases of conservation ln compact units with
definlte chapter headings rather than havin, these phases

scattered throughout the text and discussed under more or

less inaporooriate titles; (e) allotment of a greater per-

centage of page area to the presentatlion of conservatlon;
o MEVES £ 3

(f) betber organizablon of conservabtlon material from the
gtandnolint of belng a vroblem rather than just mere subject
matter; (g) a definlte effort Lo arouse lnterest by the use

of problems and suizested actlvitlies (thls belnz true only

in the very latest texts); (h) the greater use of the

bliblliography to direct additional study on conservabtlion.



CONCLUSIONS AND RECOMMENDATIONS

After a thoroupgh study of the conservation »nroblem and

after an analysls of a nunber of texts in blology, the

followlng concluslons may be set forth:

@

ne.--A definlte need for conservation has develoned.

This 18 shown by the present s

carclty of our natural re-
sources as compared with the plentiful suonly whlch we had

at the time of colonlzatlon.
T™wo.-~-There has been a definlte trend toward a more

thorousn nregentation of conservation and 1ts8 related prob-
) &

lems in biological text books asg the years have passed.

More space lg devoited to conservation at present than ne-

fore, and the teztual material is better organized and ar-

ranged.

Three.-~-There should be an entlre book devoted to the

economnlc and soclal nroblem& involved in conservation, for

there 1is stlll ample onnortunity for lmprovement in the pre-

gentation and organlzation of these nroblems. Even with

the great forward strides which have been made, there 1sg

still too 1ittle space devoted to such an lunortant nroblen.

(76)
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On the basis of the foregolng conclusions, the follow-
ing two recomnendations may be made:

One.--In the revision of certaln texts more snace should
be glven to conser§ation and its discussion. Thls could be
asccomnlished by omitting the less important material or by
increasing the number of nages in the text.

Two.=-~-The nost important recommendation 18 that an en-
tire book be written on conservation. ©Since the material on
conservation 1s €till more or less scattered 1in various books,
and since there is still no complete, well organlized dls-
cussion to be found, such & text would be of invaluable aid
in & school system. It could be used as a source book 1in
gscience classes or as a text in any conservation course, and
would enable the problem to be glven thoroughly and accurate-

1y a8 1t should Dbe.
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