
put costs, and the relative effectiveness 
of the varlous systems in the perform- 
ance of subject searches. T h e  question 
of input costs of tailor-made systems 
versus conventional library systems has 
been fairly well settled. But the remain- 
ing elements of the overall question still 
remain unanswered. 

As part of the study which is be-
ing performed under National Science 
Foundation auspices, an attempt is being 
made to find answers to these remain- 
ing elements of the question. Carefully 
designed experiments have been set up 
to test each of the comparative aspects 
of the new system against those of ex-
isting systems. These experiments have 
been designed to minimize biases result- 
ing from differences in the mental and 
physical dexterity and doggedness of the 
persons using the systems as well as 
biases resulting from differences in the 

complexity and intellectual level of the 
literature that the systems are designed 
to organize. T h e  tests will also take into 
account the effect of reference questions 
of varying levels of difficulty being put 
to the systems. 

For the purposes of the present tests, 
a comparison will be made between the 
classification system which is being con- 
structed for atomic energy literature and 
the indexing system now in use in most 
Atomic Energy Commission libraries. 

Another question that still requires an 
answer is the comparative usefulness of 
tailor-made classifications as a basis for 
codes in mechanical searching systems. 
Although there is good theoretical evi- 
dence that tailor-made systems, their 
notations, and the mutual exclusiveness 
of their classes lend themselves to ma-
chine-encoding, this evidence has never 
been tested on a comparative basis in 

Science, lmagination, 


T v o  criteria [may be used] to deter- 
mine why a scientific proposition has 
value and what degree of value it has. . . . 
First, a proposition is valuable if truly 
universal assent can be obtained for it; 
second, it is valuable if its contemplation 
causes intellectual satisfaction to stu-
dents of science. These two principles 
are to some extent contrary, and, if the 
test provided by each of them is applied 
to the same proposition, one might some- 
times determine that the proposition is 
valuable and the other that it is not. For 
a student of science is a student of sci- 
ence in virtue of some difference between 
his intellectual constitution and that of 
the rest of mankind: if he finds intellec- 
tual satisfaction in a proposition it is 
almost certain that persons with different 
training and different interests can be 
found to whom it will give none; and on 
the other hand the mere fact that a 
proposition is approved by everyone, 
however different their modes of thought, 
will deprive it for him, not of course of 
all its value, but of that very special 
value which is the basis of the second 
principle. I t  is necessary therefore to ex- 
amine the two principles rather more 
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and Art 

Norman Robert Campbell 

nearly and to determine exactly what 
part each of them plays in the establish- 
ment of scientific propositions. . . . 

Everybody recognizes today that what 
I have called truth is an essential ele- 
ment of a scientific proposition and few, 
if any, will deny explicitly that what I 
have called meaning is also important. 
But it does not seem to me that facts 
which are universally admitted openly, 
or their implications, are always remem- 
bered when the most general and fun- 
damental questions concerning science 
are raised. I n  such discussions attention 
is apt to be concentrated on the truth 
and the meaning is apt to be left out of 
sight. 

The  tendency is natural. The  great 
advance or, more accurately, the first 
beginnings of scientific knowledge which 
took place in the 16th and 17th centuries 
were a consequence of the recopition of 
the possibility of scientific truth. T o  say 
that science must be based on experi-
ment and observation is simply to say 
that it must satisfy the first principle of 
value, for it is only concerning the re-
sults of such experiment and observation 
that universal agreement of the kind 

actual machines and real-life situations. 
I n  order to furnish a basis for such 

tests, we have under construction a 
small, computerlike device which is ca- 
pable of sorting and correlating litera- 
ture references and various types of data. 
This machine will be amenable to codes 
based both on indexes and on classifi-
cation systems. Thus, it will be useful 
for controlled, unbiased comparisons be- 
tween tailor-made classifications and 
most other systems as coding media for 
mechanical searching devices. 

I t  is very probable that there will 
develop, in the wake of the answers to 
the foregoing questions, many new ques- 
tions that require answers. But, as new 
questions and new answers arise, they 
are bound to result in more and more 
effective means for making information 
available to the scientist and to other 
members of the scholarly community. 

which is characteristic of science can be 
obtained. I t  is the neglect of truth, the 
failure to test evidence according to the 
canons of modern science, the acceptance 
of well-attested fact, vague rumor, and 
the product of riotous imagination as 
equally valuable-it is the attitude of 
mind to which such things were possible 
which raises an insurmountable barrier 
between ourselves and the most enlight- 
ened of the ancients. Tha t  science should 
have meaning, they would have agreed 
readilv: it was the doctrine that it should ,, 
have truth which was strange to them. 
T h e  ghost of Greek learning still stalks 
ruins not yet abandoned; it still disturbs 
timid minds and has still to be exorcised; 
the weapon of Galileo cannot be allowed 
to rust in its sheath, and while it has still 
to be used other dangers may be neg- 
lected. 

However there is a more cogent reason 
why truth rather than meaning receives 
emphasis whenever any question is raised 
of the value of science or of its relation 
to other studies. Truth, it has been said, 
is a quality of which we may hope to 
convince others; it is a valuable quality 
because it is apprec ia t~d  by everyone. 
And there is actually no doubt that sci- 
entific propositions have the kind of 
truth that is here attributed to them and 
that this truth has some value. Nobody 
disputes that truth, if they once agree 
to use that word in our sense; what they 
may dispute is whether or not it is mis- 
leading to call this quality truth and 
what is its value in comparison \ \ i th  that 

Dr. Campbell is a noted British scientist who has 
made significant contributions to the philosophy of 
science. This article is reprinted from his Physics: 
the Elements (Cambridge University Press, Lon-
don, 1920), chap. 8. By arrangement with Cam-
bridge University Press, Dover Publications, New 
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of other qualities. When therefore there 
has been any discussion of the value of 
science as a whole, its supporters have 
tended naturally, but, as I think, mis-
takenly, to insist on that element of sci- 
ence which everyone agrees is valuable 
and to attempt almost to conceal other 
elements concerning the value of which 
a difference of opinion is possible. They 
have tried to maintain that science is 
nothing but truth and indeed that it dif- 
fers from other systems of thought in 
consisting of nothing but truth. Such 
were the motives which led, for in-
stance. to Huxlev's famous definition of 
science as "organized common sense," 
a phrase admiiably suited for polemics 
and the obscuring of clear thinking. The  
word organized begs the question com-
pletely. I t  is not disputed that sciencc, 
like all other forms of knowledge ( I ) ,  
has its basis in common sense, the agreed 
judgments of mankind, among which 
are those (relating to the external world) 
~vhich have the truth characteristic of 
science. But the problem is how and by 
whom this common sense is to be or-
ganized, and whether the organization 
adopted by science introduces anything 
which does not share the truth of the 
things organized. . . . 

Science and Imagination 

But the fundamental reason why the 
meaning of science has been unduly 
neglected lies in the unwillingness of 
men of science themselves to recognize 
it. Their training in the methods neces- 
sary to attain truth has impressed on 
them so firmly that, in this part of their 
work, everything that can possibly be a 
matter of personal opinion must be ex-
cluded, that they are afraid to admit 
that anything can properly form part of 
their studv which involves deliberate. 
though often unconscious, choice. In  the 
early days both of the individual and of 
the study such caution is both desirable 
and necessary; there is an undoubted 
temptation to relax the criterion which 
must be applied before truth can be 
firmly established. But when the indi-
vidual and the study have come to full 
maturity the danger has passed away; 
there is now no need to insist at  every 
turn that science must have a firm ex-
perimental basis. The  time has come to 
face the facts boldly. The  search for 
truth alone never has and never will 
lead to any science of value. T h e  spirit 
which must be so carefully curbed in the 
search for truth must be given free rein 
when truth is attained. Our  passionate 
desire that truth will be found in one 
form rather than in another must never 
be allowed to influence our decision in 
what form it actually appears; but once 
that matter is settled, we not only may 

but must choose in accordance with our 
desire in which of the innumerable alter- 
native forms that truth must be ex-
pressed; the more freely we choose, the 
more likely it is that a renewed search 
for truth will confirm our choice. 

The  attempt to conceal from ourselves 
that choice is necessary may stifle the 
imagination on which the choice de-
pends; and therefore I make no apology 
for insisting, even at the risk of irrele-
vance, on the necessity of proclaiming 
openly the imaginative element in sci- 
ence. Our view of the meaning of science 
must influence our methods of teaching 
and training ourselves and our pupils; 
19th-century philosophy, with its anx-
iety to conceal the essential part played 
by imagination in scientific discovery, is 
largely responsible for the ineptitude of 
modern scientific education. T h e  verv 
man who laughs to scorn the doctrine 
that a love of literature or an imagina- 
tive appreciation of its value is to be ob- 
tained by the grinding out of Latin hexa- 
meters will proceed gravely to assert that 
science is to be taught only by the de- 
termination of the nodal points of lens 
systems. Of course for the student who 
means to take science seriously and 
hopes in his turn to take his share in its 
advancement, a thorough training in the 
experimental art is as essential as is a 
complete understanding of the intrica-
cies of meter and construction to the 
classical scholar. But neither the scholar 
nor the man of science will have a living 
grasp of his study if he buries himself 
in these pedantries. The scientific imagi- 
nation can be developed by tedious labo- 
ratory practice no more than the artistic 
imagination by the laborious study of 
Greek particles, by the day-long practice 
of a musical instrument, or by unceasing 
copying in the galleries. I t  must come 
from direct and intimate contact over 
the widest possible range with the great 
original works which represent its noblest 
ex~ression. I t  is doubtless difficult to 
introduce a student to the latest modern 
theories of solid structure, of atomic con- 
stitution, or of relative motion, before 
he has an entire understanding of what 
are commonly regarded as the elements 
of physics; but it is no more difficult 
than to teach a boy to read the Odyssey 
before he can parse and interpret any 
word; and the failure to overcome the 
difficulty is equally disastrous. 

Doubtless "there is nothing like 
leather," but I cannot refrain from sug- 
gesting that it would have been better 
if chemistry had not come to be regarded 
as the standard and natural "elemen-
tary" science. For chemistry, so rich in 
laws (though not often explicitly named 
as such) and so powerful in the order- 
ing of facts, is poor in theory. And since 
it is in theory that the highest meaning 
of science is expressed, chemists are 

more apt than the students of other sci- 
ences to overlook its vital importance. 
The  absurdities of the "heuristic" school, 
fortunately short-lived, could hardly 
have taken root a t  all in any other soil; 
no physicist could imagine that there 
was any similarity between the "discov- 
ery" of a law by the elementary pupil 
under the eye of his teacher and the true 
discovery of that law when it was un-
known. Chemistry has but one note-
worthy theory and but one set of hypo- 
thetical ideas, the theory of the com-
bination of atoms into molecules with 
is fundamental idea of valency. I t  is a 
most beautiful theory, surpassed by none 
other in the intellectual satisfaction it 
affords, but unfortunately it is not easily 
or certainly applicable to the compounds 
on which the attention of the elementary 
student is concentrated; we know far 
less about the constitution of water than 
about that of some organic compound 
with a name a yard long-long simply 
because the theory is so strictly applica- 
ble to it. If chemistry is to be the vehicle 
of elementary instruction in science, we 
should begin with stereoisomers and pro- 
ceed (if we have time) to the simple 
compounds of oxygen, hydrogen, and 
nitrogen. 

Nor should we think only of the effect 
of our repression on those who are seri- 
ous students of science. T h e  opinion of 
our fellows, even if they are not our col- 
leagues, cannot fail to react, directly or 
indirectly, on our own studies. If scien- 
ific education today is unsuited for those 
who are to make science their life work. 
it is even less suited for those to whom i t  
is merely to be part of a general educa- 
tion. Men of science complain of the 
lack of a wide appreciation of scientific 
knowledge; what else can they expect if 
they offer to the world only the dry 
bones of knowledge from which the 
breath has departed? Nothing could be 
better adapted than the ordinary school 
course, with its tedious insistence on 
bare and uninspiring facts, to kill any 
rising enthusiasm. I t  is important cer-
tainly to impress the student with the 
nature of scientific truth and with the 
possibility of definite positive knowledge 
concerning the material world. No doubt 
it is the failure to realize that there is 
such knowledge, the mistaken notion 
that everything is a matter of opinion 
on which two sides should be heard, that 
produces, so ludicrous if it were not so 
lamentable, the familiar chaos in the 
administration of the affairs of state and 
industry by the half-educated persons 
who pride themselves on their ignorance 
of science. But to insist on the truth of 
science and to neglect its meaning is to 
aggravate the evil which we seek to cure; 
those who are endowed with any meas- 
ure of creative imagination can never 
hold in anything but contempt a study 
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from which such imagination appears to 
be wholly banished. 

Such attemDts as are made to exhibit 
the imaginative element in science are 
almost more disastrous than the attempts 
to conceal it. T h e  "romance of science" 
is usually associated with childish books 
and popular lectures on speculative geol- 
ogy and "spherical" astronomy ( 2 ) .  
Now both geology and astronomy are 
magnificent sciences, offering superb ex- 
amples of the highest meaning of sci-
ence; but they also contain elements, of 
no importance to their earnest students, 
which possess a specious and flashy in- 
terest which makes a passing appeal to 
shallow minds. An audience of children 
of all ages gapes amazedly while the 
lecturer discourses glibly of times reck- 
oned in millions of years and distances 
in thousands of millions of miles. But 
science has something better to offer than 
sensational journalism; nothing could be 
less characteristic of its spirit. The  mere 
fact that the interest of the uninitiated 
can thus be easily stimulated with[out] 
serious training suggests doubts of the 
value of the stimulus; nothing worth 
having in this world is to be had without 
effort. 

Science and Art 

When we so often hide what is best 
in science and display only its less ad- 
mirable features, it is not surprising that 
in the outside world there is suspicion 
of its ultimate intellectual value. There 
has been in recent years a great improve- 
ment in the general appreciation of the 
meaning of science; but open antago-
nism has been in part replaced by an 
armed neutrality which indicates no 
better understanding, but merely greater 
caution. Many will still be found to deny 
that science can satisfy our imaginative 
needs to the same extent as art and lit- 
erature, and the denial does not arise 
only from conservatism and ignorance. 
Science, it is said, is impersonal; the 
highest good must be intimately con-
nected with uersonalitv. I t  is overlooked 
that the impersonal truth of science is 
inseparable from its personal meaning. 
Science, it is said, is mechanical; the ac- 
cusation at once displays the misunder- 
standing. A mechanism is certainly some- 
thing which will produce desired results 
independent of the attention or volition 
of a skilled operator, but it is also some- 
thing which is and must be the individ- 
ual product of a human mind. A mecha- 
nism implies an inventor; it is a means 
by which one exceptionally endowed 
man makes his endowments available 
for the common good; it is something 
characteristic, not of dead matter, but 
of the highest spirit of man; it is some- 
thing that theologians and savages do 
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not understand. If the term is rightly 
understood science is truly mechanical; 
for scicnce, like mechanism, is the ex-
pression of genius in a form which the 
dullest can appreciate. 

I t  is curious how even today the laity 
seem unaware of the part played by the 
genius of great men in the development 
of science. They recognize perhaps that 
the often quoted examples of the great- 
cst achievements of science, the discov- 
erv of Neptune or of I-Iertzian waves, 
represent something not easily attained 
by the common mass of mankind; they 
are willing to admit that Newton or 
Leverrier, Maxwell or Hertz, must have 
had some qualities to distinguish them 
from lesser folk. But they have no knowl- 
edge of what these qualities are; they 
have no idea that their work was an ex- 
pression of their personality just as 
surely as the work of Giotto, of Shake- 
speare, or of Bach. They still tend to 
contrast the cold-blooded rationalism of 
the man of science with the passionate 
dreaminss of the artist. But science too u 


has its dreamers, and their dreams come 
true; they dream, and messages flash 
across the empty ocean; they dream 
again, and a new world springs into 
being and starts upon the course that 
they have ordained. Nor does the quest 
of knowledge inspire less passion than 
the quest of beauty. I t  is not sickly senti- 
mentality but honest emotion that malres 
us cry (3) : 

"Car c'est chose divine 
D'aimer, lorsqu'on devine, 
RCve, invente, imagine 

A peine. . . , 
Le seul r&ve intCresse; 
Vivre sans rCve. au'est-ce? 

2 i 

Et moi, j'aime la princesse 
Lointaine." 

Nothing could be more absurd than 
the attempt to distinguish between sci- 
ence and art. Science is the noblest of 
the arts and men of science the most 
artistic of all artists. For science, like art, 
seeks to attain esthetic satisfaction 
through the perceptions of the senses; 
and science, like art, is limited by the 
impositions of the material world on 
which it works. The  lesser art accepts 
those limitations; it is content to imi-
tate or to describe Nature and to follow 
where she leads. T h e  greater refuses to 
be bound; it imposes itself upon Nature 
and forces her to submit to its power. 
The  apostle of Art in a previous genera- 
tion can make no higher claim for the 
greatest art than this ( 4 )  : 

"CYRIL. But you don't mean to say that 
you seriously believe that Life imitates 
art, that Life in fact is the mirror, and 
Art the reality? 

"VIVIAN. Certainly I do. Paradox 
though it may seem-and paradoxes are 
always dangerous things-it is nonethe- 
less true that Life imitates art, far more 

than Art imitates life. We have all seen 
in our own day in England how a certain 
curious and fascinating type of beauty, 
invented and emphasised by two imagi-
native painters, has so influenced Life, 
that, whenever one goes to a private 
view or to an artistic salon one sees, here 
the mystic eyes of Rossetti's dream . . . 
there the sweet maidenhood of the 'Gol- 
den Stair' the blossom-like mouth and 
weary loveliness of the 'Laus Amoris'. 
. . . And it has always been so. A great 
artist invents a type, and Life tries to 
copy it, to reproduce it in a popular 
form, like an enterprising publisher. . . . 
Literature always anticipates life. I t  does 
not copy it, but moulds it to its purpose. 
The  nineteenth century, as we know it, 
is largely an invention of Balzac." 

But if to lead the way and to bid life 
follow is the distinctive character of the 
greatest art, what art  can be so great as 
science? A Newton, a Faraday, or a 
Maxwell conceives a theory and Life 
adapts itself for all time to the laws 
which it predicts; by the force of his 
imagination he creates no passing 
fashion, but the permanent structure of 
the world. I-Ie is no puny creature closely 
bound by the laws of time and sense; he 
is the creator who lays down those laws; 
verily the winds and the waves obey him. 

Of course such powers are not given 
to all who pursue science. There are 
degrees of scientific as of artistic imagi- 
nation. But the least of us can share in 
some small measure these achievements. 
A man need not abandon all pretensions 
to the proud title of artist because he 
could not design the Parthenon or write 
the Fifth Symphony. Most of us who 
have attempted to advance science have 
had our all too brief and passing mo-
ments of inspiration; we have added a 
single brick to the mighty structure or 
finished some corner which the master 
in his impetuosity has overlooked. And 
though our tiny efforts rightly pass al- 
most unnoticed by the rest of mankind, 
they have a value for ourselves beyond 
what we can tell; one instant we have 
stood with the great ones of the earth 
and shared their glory. Even if nothing 
as yet has stirred in us the creator's joy, 
we can yet appreciate the success of 
others. Nobody who has any portion of 
the scientific spirit can fail to remember 
times when he has thrilled to a new dis- 
covery as if i t  were his own. He has 
greeted a new theory with the passion- 
ate exclamation: I t  must be true! H e  
has felt that its eternal value is beyond 
all reasoning, that it is to be defended, 
if need be, not by the cold-blooded meth- 
ods of the laboratory or the soulless proc- 
esses of formal logic, but, like the honor 
of a friend, by simple affirmation and 
eloquent appeal. The  mood will and 
should pass; the impersonal inquiry must 
be made before the new ideas can be ad- 



mitted to our complete confidence. But 
in that One we have the 
real meaning of science, we have ex-
perienced its highest value; unless such 
knowledge- and such exwerience were 

science be without mean-
ing and therefore without truth. 
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system of thought against which Huxley was 
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systems have not the truth characteristic of 

Natural and Cultural 

Aspects of Floods 

Nature makes floods, but man makes 
flood hazards. Although there is no 
known way to prevent floods, much can 
be done to minimize flood damage. Pro- 
tection, not prevention, therefore, is the 
real problem. Effective protection can 
come about only from improved land 
use and management, based on a better 
understanding, by the general public, of 
the relation between water, land, and 
ground cover. 

Ordinarily water which has been evap- 
orated from the ocean and moved inland 
by air falls on land and returns to the 
sea through stream channels cut by the 
flow of water. When the amount is too 
great for the channel to carry, the water 
rises and spreads out over the land. This 
we call a flood. 

Stream channels swing back and forth 
as time goes on, producing level plains 
on each side. These are called flood-
plains, for the very good reason that they 
are flooded when the channel cannot 
handle all the water that is present. 

Modern Flood Settings 

Like many others of my vintage, I 
have been observing floods off and on 
for more than a half-century and have 
read about many that I have not seen. 
As far as I can recall, these floods, 
whether in Arkansas, California, Florida, 
Mexico, New England, Ohio, Oklahoma, 
or Utah, had one feature in common. 
They took place where earth-forms and 
vegetation gave clear warning that man 
should be on guard. 

Not all floods take place, however, in 
what can technically be considered flood 
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plains within stream valleys. Thus at 
Bellevue, Ohio, the citizens long con-
sidered themselves unusually fortunate in 
that they could dispose of their sewage 
by simply poking a hole in the underly- 
ing limestone. Waste, poured into this 
hole, vanished. That is, it vanished until 
March 1913-a month of rapidly melt- 
ing snow and excessive rainfall. Then the 
good people of Bellevue suddenly found 
themselves immersed and mysteriously 
so. They had been taking advantage of an 
underground river which flowed beneath 
them through tunnels cut in the lime- 
rock. This stream, suddenly overloaded, 
relieved the pressure by surging upward 
through the vents thev had made in u 

order to get rid of municipal waste. 
Another type of destructive flood that 

does not involve a valley, properly speak- 
ing, occurred near Arcadia, Florida, dur- 
ing the rainy season of 1918. Here the 
Army had established a flying center, 
known as Dorr Field, in a rather exten- 
sive, treeless area. This seemed logical 
enough at the time. Much of the space 
was grassy prairie, the rest low-growing 
scrub palmetto, which could be scraped 
away by gangs of workmen. There were 
no troublesome oine trees to be reckoned 
with, and the whole area was quite flat. 

All went well until the rains came. 
Then, suddenly, the whole post was 
transformed into a shallow lake, and 
much valuable property was submerged. 

Had the engineers bothered to consult 
anv local naturalist. all of the trouble 
might have been avoided, for prairie 
growth is the characteristic vegetation in 
areas that are regularly flooded during 
rainy season. Surrounding these prairies, 
and separating them from the pine flat- 

science. The value of their propositions is de- 
termined wholly by principles analogous to the 
second and not a t  all by those analogous to the 
first. 

2. 	 I have heard this term used wickedly to denote 
the form of science which, a t  the end of the 
19th centurv. was closelv associated with the 
name of Sir'kobert Ball.  ' 
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woods on slightly higher ground that is 
never flooded, is a zone of scrub pal- 
metto, covered occasionally by high 
water. Thus. Dorr Field was bound to 
be submerged at times. 

Today, nearly 40 years later, the grow- 
ing economy of Florida is pressing upon 
these same treeless stretches that form 
the low backbone of the peninsula, not 
manv feet above sea level. This wressure 
extends to the lower lying marshes and 
swamps known as Everglades, naturally 
filled with water the year round. The 
demand for more pasture and horticul- 
tural space is being met by vigorous 
efforts to drain away both seasonal and 
permanent water into the surrounding 
seas. This means, at times, an abnormal 
load of water moving through almost 
level land and across the densely popu- 
lated and highly developed seaside mar- 
gin of the state. The problem thus cre- 
ated is obvious, and the cultural element 
in it, equally so. 

Lower mountain slopes in California, 
Utah, and Colorado provide a somewhat 
different example. Mountains wear away 
through the ages, of course, and lowlands 
are built up by virtue of this process. But 
the process becomes catastrophic when 
the mountainside vegetation that nor-
mally restrains the violence of moving 
water is destroyed by fire, excessive graz- 
ing, or the plow. When this occurs, not 
only does water pour down in abnormal 
volume, but rocks of incredible size are 
converted into rolling missiles, that wipe 
out homes and schools, orchards and 
roads. 

An excellent example of this phe-
nomenon can be observed in the Wasatch 
Mountains north of Salt Lake City. Here 
are two steep watersheds, side by side. 
One has been protected from the time of 
settlement, since it provides a municipal 
water supply. Its vegetation is intact, and 
neither rain nor melting snow has caused u 

flood or brought down sediment in excess 
of the geologic norm. Next to it is Par- 
rish Canyon, whose sides have been 
cleared and heavily pastured. Here, in 
1928 and subsequently, surprisingly small 
amounts of rainfall on the upper slopes 
have gathered headway, bringing down 
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