
Some Fundamentals of Conservation
in the Southwest*

Aldo Leopold**

Leopold first discusses the conservation of natural resources in the south western
United States in economic tenns, stressing, in particular, erosion and aridity. He
then concludes his analysis with a discussion ofthe moral issues involved, develop
ing his general position within the context ofP. D. Ouspenky 's early philosophy of
organisln.

INTRODUCTION

The future development of the Southwest must depend largely on the
foBowing resources and advantages:

Minerals: chiefly copper and coal.
Organie: farms, ranges, forests, waters and water powers.
Climatie: chiefly health and winter resort possibilities.
Historie: archaeological and historical interest.
Geographie: on route to California and Mexico.

This discussion is confined to the two first named. While the last three are of
great value, the Southwest should hardly be satisfied to build its future upon
them. They are what might be termed unearned advantages.

Excluding these, it is apparent that aB ofthe remaining economic resources
are of such a nature that their permanent usefulness is affected more or less by
that idea or method of development broadly called eonservation. It is the
purpose of this paper to discuss the extent to which this is true, and the extent
to which unskillful or nonconservative methods of exploitation threaten to
limit or destroy their permanent usefulness.

A brief statement of some of the salient facts about each of these resources
is first necessary as a background:

* This previously unpublished manuscript, written by Aldo Leopold in the early 1920s, repre
sents Leopold' s first attempt to deal with the moral aspects of conservation and develop a philos
ophy of conservation. It is followed by a commentary by Susan L. Flader, Leopold 's biographer.
The editor expresses his thanks to the Leopold family for permission to publish this essay.

** Aldo Leopold (1887-1948) was a forest and game manager for the U .S. Forest Service for
many years and later a professor of game management at the University of Wisconsin. He is the
acknowledged "father" of wildlife management in America, and one of the founders of the
Wilderness Society. He is best known in environmental philosophy for his essay, "The Land
Ethic," in Sand County Allnanac.
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Minerals. Of six of the leading Arizona copper mines, the average life in
sight is twenty-two years. This is a short life. Undoubtedly, our mineral
wealth will be expanded from time to time by new processes, better transpor
tation, discovery of additional ore bodies, demand for rare minerals, exploi
tation of gross minerals such as sulphur and salt, and possible discovery of
oil. But the fact remains that, with the exception ofcoal, the mineral wealth of
the Southwest, from the standpoint of an economic foundation for society, is
exhaustible. Our coal will probably always be handicapped by long hauls and
absence of water transport.

Farms & waters must be considered together. The late drouth ought to have
sufficiently redemonstrated that generally speaking, dry farming, as a sole
dependence for a livelihood, is a broken reede The outstanding fact that we
can never change is that we have roughly twenty million acres of water
producing or mountain area and fifty million acres of area waiting for water.
Most of the latter is tillable. But, it takes say four feet of water per year to till
it, whereas less than two feet falls on the mountains, of which only a very
small percent runs off in streanlS in usable form. Therefore, if we impounded
all the non-flood runoff and had no evaporation (both impossibilities), we
should still have scores oftimes more land than water to till it. This is partially
offset by underground storage ofpart ofthe water which does not run off, but,
nevertheless, we still have an overwhelming shortage of water as compared
with land. Therefore, the term irrigable land actually represents a combina
tion of natural resources which is really very rare and accordingly vital to our
future. By artificially impounding water we are steadily adding to our
irrigated area, but these gains are being offset by erosion losses in the smaller
valleys, where water was easily available sinlply through diversion. Broadly
speaking, no net gain is resulting. We are losing the easily irrigable land and
"replacing" it by land reclaimed at great expense. The significant fact that is
not understood is that this "replacement" is no replacement at all, but rather
slicing at one end of our loafwhile the other end sloughs away in waste. Some
day the slicing and sloughing will meet. Then we shall realize that we needed
the whole loaf.

Water powers. Erosion and silting are likewise deteriorating our water
powers, though the silting of a reservoir is not so destructive to its power
possibilities as to its use for irrigation. Also, the water powers not dependent
upon storage are not yet badly damaged. It is obvious, however, that
anything which damages the regularity of stream flow and interferes with
storage of waters is depreciating the value of our power resources.

Forests. While __070 of our area bears trees, only __ of this bears
saw timber, of which the present stand is thirty-five billion feet. Most of this
sawtimber land is in the national forests. The management plans of the
Forest Service indicate that if handled under proper methods these saw
timber lands will sustain indefinitely a cut of 300 million feet per year. A
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larger cut will be possible temporarily because of the excess proportion of
mature stands.

New Mexico and Arizona now consume about 450 million feet per year.
The salient fact about our forests, therefore, is this: that in the long run the
timber yield will only partly suffice to sustain our own agriculture, cities, and
mines. Its conservation for these purposes is, of course, absolutely essential in
order that we may not have to depend on expensive importations. But, even
with good forestry, the Southwest cannot figure on timber export as a future
source of wealth.

Ranges. Arizona and New Mexico are carrying about three million sheep
and two million cattle. About one-fourth ofthese are on the national forests.
It would not mean anything to try to state in figures the original carrying
capacity ofthe two states because much ofthe virgin range was without water.
Great progress has been made in developing water, but a wholesale deteriora
tion in both the quality and quantity offorage has also taken place. On certain
areas of national forests and privately owned range this deterioration has
been checked and the productiveness of the forage partially restored through
range improvements and conservative methods of handling stock. The re
mainder continues to deteriorate under the system of competitive destruction
inherited from frontier days but now perpetuated by the archaie land policy of
the governnlent and some ofthe several states. It is safe to state that the condi
tion of our range forage has depreciated 50070 and is still going down-hilI.

This overgrazing of our ranges is chiefly responsible for the erosion which is
tearing out our smaller valleys and dumping them into the reservoirs on
which our larger valleys are dependent. The significant element in this situa
tion is that cessation of overgrazing will usually not check this erosion.

Summary. All of our organic resources are in a rundown condition. Under
existing methods ofmanagement our forests may be expected to improve, but
our total possible farm areas are dwindling and our waters and ranges are still
deteriorating. In the case of our ranges, deterioration could be easily checked
by conservative handling, and the original productiveness regained and
restored. But the deterioration of our fundamental resources -land and
water - is in the nature of permanent destruction, and the process is cumula
tive and gaining momentum every year.

EROSION AND ARIDITY

The task of checking the ravages of erosion and restoring our organic
resources to a productive condition is so intricate and difficult a problem that
we must know something about causes before we can weIl consider remedies.

Is Dur climate changing ? The very first thing to know about causes is
whether we are dealing with an "act of God," or merely with the conse
quences of unwise use by man. 1fthis collapse of stable equilibrium in our soil
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and its cover is being caused or aggravated by a change in climate, the pos
sible beneficial results of conservation might be very limited. On the other
hand, if there is no change of climate going on, the possible results of conser
vation are limited only by the technical skill which we can train upon the
problem and the public backing available to get it applied.

In discussing climatic changes, a clear differentiation between the geolog
ical and historical viewpoints is essential. The status of our climate fronl the
geological viewpoint has nothing to do with the quest ion in hand. Any such
changes that may be taking place would be too slow to have any bearing on
human problems.

Historically speaking, our climate has recently been checked back with
considerable accuracy to 1390 A.D. through study of the growth rings of yel
low pine in Arizona, and to 1220 H.C. through the growth rings of sequoia in
California. These studies, conducted by Douglas and Huntingdon, demon
strate convincingly that there has been no great increase or decrease in aridity
of the Southwest during the last 3,000 years.

Yellow pines recently excavated at Flagstaff show very large growth rings,
indicating a wetter climate during some recent geological epoch, but, as
previously stated, that has a merely academic bearing on our problem.

Ancient Indian ditches and ruins in localities now apparently too dry for
either irrigation or dry farming would seem to contradict the conclusion
derived from tree rings, but little is known of the age of these relics or the
habits of the people who left them. Archaeologists predict that we may soon
know more about the age ofthe cliff culture through possible discoveries con
necting it with the now accurately determined chronology ofthe Maya culture
in Central America.

Long straight cedar timbers found in some Southwestern ruins likewise
might be taken to indicate a process of dessication, but other and unknown
factors are involved, such as the effect of fire on our forests and the distances
fronl which the timbers were transported.

Changes in the distribution of forest types likewise might be interpreted to
throw a little light on the recent tendency of our climate. In the brush forests
of southern Arizona there is strong evidence of an uphill recession, such as
would accompany dessication, former woodland now being occupied by
brush species and former yellow pine by woodland and brush. At the same
time, in the region of the Prescott and Tusayan Forests, there is an indis
putable encroachment of juniper downward into former open parks. A simi
lar encroachment of yellow pine is taking place in the Sitgreaves and Apache
Forests. Most of these changes, however, can be accounted for through
purely local causes such as fire and grazing. This fact, and the fact that any
attempt at a clinlatic theory of causation would result in contradictory
conclusions, makes it seem logical to regard these phenomena either as shed
ding no light on the question of climate, or as possibly somewhat substanti
ating the conclusion derived from tree rings.
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In general, there th us far appears to be no clear evidence of dessication
during any recent unitof time small enough to be considered from an econo
mic standpoint, but at least one line of pretty clear evidence as to the general
stability of our climate during the last 3,000 years.

Drouth cycles and their effect. While science has shown that there is no
general trend in our climate either for better or for worse, it has shown most
conclusively that there are periodic fluctuations which vitally effect our pros
perity and the methods of handling our resources. The same tree rings which
ass ure us that Southwestern climate has been stable for 3,000 years warn us
plainly that it has been decidedly unstable from year to year, and that the
drouth now so strongly impressed on every mind and pocketbook is not an
isolated or an accidental bit of hard luck, but a periodic phenomenon the
occurrence of which may be anticipated with almost the same certainty as we
anticipate the days and the seasons. It is cause for astonishment that our atti
tude toward these drouths which wreck whole industries, cause huge wastes
of wealth and resources, and even empty the treasures of commonwealths
should still be that of the Arkansan toward his roof- in fair weather no need
to worry, and in foul weather too wet to work.

The tree rings show, in short, that about every eleven years we have a
drouth. Every couple of centuries this eleven-year interval lengthens or
shortens rather abruptly, running as low as nine and as high as fourteen. The
drouths vary a little in length and intensity, and usually there is a "double
crest" to both the high and low points, i.e., a better or worse year interlarded
between the bad or good extremes. But always, and as sure as sunrise, "dust
and a bitter wind shall come."

In addition to the eleven-year cycle, there is a curious chop or "zigzag"
(two-year cycle), and probably a long or low groundswell measured in cen
turies, but the anlplitude of all these is too low to have any great practical
present economic significance. The eleven-year wave is the one that swamps
the boats.

If there be those who doubt whether the tree rings tell a true story, let them
be reminded that history supports their testimony. The great flood of the Rio
Grande in 1680 is recorded in the trees. The famines of 1680-90 are there
possibly the drouth that produced them had something to do with the Pueblo
Rebellion that sent Oe Vargas to Santa Fe. The great drouths of 1748, 1780,
and 1820-23 are all concurrently reported by trees and historians. And in the
last century came the weather records, which likewise concur. Oouglas has
tied in the eleven-year cycle of tree rings with sunspots. Munns has tied in the
sunspots with lightning, and with forest fires as recorded in old scars. The
chain of evidence as to the existence of the drouth cycle is very complete, and
its bearing on economic and conservation problems is obvious. But like much
other scientific truth, it may remain "embalmed in books, which are interred
in university libraries, and then, long after, worked out by rule of thumb, by
practical politician-s and businessmen."
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The point is that, if every eleven years we may expect a drouth, why not
manage our ranges accordingly? This means either stocking them to only
their drouth capacity, or arranging to move the stock or feed it when the
drouth appears. But instead, we stock them to their normal capacity , and,
when drouth comes, the stock eat up the range, ruin the watershed, ruin the
stockman, wreck the banks, get credits from the treasury ofthe United States,
and then die. And the silt oftheir dying moves on down into our reservoirs to
someday dry up the irrigated valleys - the only live thing left!

Equilibrium 0/ arid countries. To complete a background for the under
standing of naturallaws and their operation on our resources it is necessary to
consider briefly the so-called "balance of nature."

There appears to be a naturallaw which governs the resistance of nature to
human abuse. Broadly speaking, the law is this: the degree of stability varies
inversely to the aridity.

Of course, this concept of a "balance of nature" compresses into three
words an enormously complex chain of phenomena. But history bears out the
law as given. Woolsey says that decadence has followed deforestation in
Palestine, Assyria, Arabia, Greece, Tunisia, Aigeria, Italy, Spain, Persia,
Sardinia, and Dalmatia. Note that these are all arid or seimarid. I What weIl
watered country has ever suffered serious permanent damage to all its organic
resources fronl human abuse? None that 1 know of except China. It might be
reasonable to ascribe this one exception to the degree ofabuse received. Sheer
pressure of millions exerted through uncounted centuries was simply too
much.

Adefinite causal relation has long been believed to exist between deforesta
tion and decline in productiveness ofnations and their lands. But it strikes me
as very curious that a similar causal relation between overgrazing and deca
dence has never to my knowledge been positively asserted. All our existing
knowledge in forestry indicates very strongly that overgrazing has done far
more damage to the Southwest than fires or cuttings, serious as the latter have
been. Even the reproduction of forests has now been found to be impossible
under some conditions without the careful regulation of grazing, whereas fire
was formerly considered the only enemy.

The relative seriousness of destructive agencies may be illustrated by an
example. Take the Sapello watershed, which forms a major part of the GOS
range in the Gila National Forest. Old settiers state that when they came to
the country the Sapello was a beautiful trout stream lined with willows. Yet
old burned stumps show beyond a doubt that great fires burned in the water
shed of the Sapello for at least a century previous to settlement. These fires
spoiled the timber, but they did not spoil the land. Since then we have kept the
fires out, but livestock has come in. And now the watercourse ofthe Sapello is

I T. s. Woolsey, Studies in French Forestry (New York: lohn Wiley & Sons, n.d.).
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a pile ofboulders. In short, a century offires without grazing did not spoil the
Sapello, but a decade of grazing without fi.res ruined it, as far as the water
courses are concerned.

Now the remarkable thing about the Sapello is that it has not been over
grazed. The GOS range is pointed to with pride as a shining example ofrange
conservation. The lesson is that under our'peculiar Southwestern conditions,
any grazing at all , no matter how moderate, is liable to overgraze and ruin the
watercourses. And the wholesale tearing out of watercourses is sufficient to
silt our irrigation reservoirs, whether or not it is followed by wholesale
erosion of the range itself.

Of course, this one example does not prove that grazing is the outstanding
factor in upsetting the equilibrium of the Southwest. It is rapidly becoming
the opinion of conservationists, however, that such is the case, and that
erosion-control works ofsonle kind are the price we will have to pay ifwe wish
to utilize our ranges without ruining our agriculture.

Examples 0/destruction. The effect ofunwise range use on the range indus
try, or of unwise farming on the land, are all too obvious to require illustra
tion. What we need to appreciate is how abuses in one of these industries in
one place may unwittingly injure another industry in another place.

A census of thirty typical agricultural mountain valleys in the national
forests of the Southwest shows four ruined, eight partly ruined, fifteen
starting to erode, and only three undamaged. Of the twenty-seven valleys
damaged, every case may be ascribed to grazing or overgrazing,
supplemented more or less by the clearing of cover from stream banks, fi.re,
and the starting of washes along roads or trails.

A detailed survey of one mountain valley (Blue River, Arizona) shows
3,500 acres offarm land washed out, population reduced two-thirds, and half
a million paid for a road over the hills because there was no longer any place
to put a road in the valley. This entire loss may be ascribed to overgrazing of
creek bottoms and unnecessary clearing of banks.

A special study of one cattle ranch showed that the loss of sixty acres of
farm land through erosion imposed a permanent tax of$6 per head on the cost
of production. This was a herd of 860 head.

Data on reservoirs shows that Elephant Butte and Roosevelt Lake must
probably be raised prematurely because of silting. One ofthe big Pecos dams
(Lake MacMillan) is said to have silted up 60070 in fifteen years. A detailed
report on the Zuni Reservoir, which may be considered typical of a smaller
class, shows that its life will be twenty-one years, twelve of which have
passed. 2 Silting is forcing the amortization of this half-million dollar invest
ment at the rate of $7 per irrigated acre per year. Raising the dam is necessary

2 H. F. Robinson, "Silt Problem of the Zuni Reservoir," Transactions 0/ the Afnerican
Society 0/ Civil Engineers 83 (1919-20): 868-93.
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to extend its life. In all these cases the silting seems to have been faster than
was calculated, and is tending to force the amortization of the investments
during alarmingly short periods. Inexpensive desilting methods have not yet
been devised. What will be left of the Southwest if siIting cuts down our
already meager facilities for storage of an already meager water flow?

Here are some typical flood figures: Cave Creek, which flooded Phoenix in
1921, destroyed $150,000 in property and forced construction of adam costing
$500,000. The Pueblo flood of 1921 cost $17,000,000. A little flood in Taos
Canyon in 19__ destroyed a new road costing $15,000. Every year it costs
$40,000 to clear the diversion plants below Elephant Butte of silt from side
washes. These are merely random examples. Undoubtedly we always had
floods, but all the evidence indicates that they usually spent themselves
without damage while our watercourses were protected by plenty of vegeta
tion, and such damage as occurred was quickly healed up by the roots remain
ing in the ground.

Summary. Our organic resources are not only in a rundown condition, but
in our climate bear a delicately balanced interrelation to each other. Any
upsetting of this balance causes a progressive deterioration that may not only
be feIt hundreds of miles away, but may continue after the original distur
bance is removed and affect populations and resources wholly unconnected
with the original cause. Erosion eats into our hills like a contagion, and floods
bring down the loosened soil upon our valleys like a scourge. Water, soil,
animals, and plants - the very fabric of prosperity - react to destroy each
other and uso Science can and must unravel those reactions, and government
must enforce the findings of science. This is the economic bearing of conserva
tion on the future of the Southwest.

CONSERVATION AS A MORAL ISSVE

Thus far we have considered the problem of conservation of land purely as
an economic issue. A false front of exclusively economic determinisnl is so
habitual to Americans in discussing public questions that one must speak in
the language of compound interest to get a hearing. In my opinion, however,
one can not round out areal understanding of the situation in the Southwest
without likewise considering its moral aspects.

In past and more outspoken days conservation was put in terms of decency
rather than dollars. Who can not feel the moral scorn and contempt for poor
craftsmanship in the voice of Ezekiel when he asks: Seemeth it a small thing
unto you to havefed upon good pasture, but ye must tread down with your
feet the residue ofyour pasture? And to have drunk ofthe clear waters, but ye
mustfoul the residue with your feet?

In these two sentences may be found an epitome of the moral question
involved. Ezekiel seems to scorn waste, pollution, and unnecessary damage
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as something unworthy - as something damaging not only to the reputation
ofthe waster, but to the self-respect ofthe craft and the society ofwhich he is a
member. We might even draw from his words a broader concept - that the
privilege of possessing the earth entails the responsibility of passing it on, the
better for our use, not only to immediate posterity, but to the Unknown
Future, the nature ofwhich is not given us to know. It is possible that Ezekiel
respected the soil, not only as a craftsman respects his material, but as a moral
being respects a living thing.

Many of the world's most penetrating minds have regarded our so-called
"inanimate nature" as a living thing, and probably many of us who have
neither the tin1e nor the ability to reason out conclusions on such matters by
logical processes have feit intuitively that there existed between man and the
earth a closer and deeper relation than would necessarily follow the mecha
nistic conception of the earth as our physical provider and abiding place.

Of course, in discussing such matters we are beset on all sides with the pit
falls of language. The very words /iving thing have an inherited and arbitrary
meaning derived not from reality, but from human perceptions of human
affairs. But we must use them for better or for worse.

A good expression of this conception of an organized animate nature is
given by the Russian philosopher Onpensky, who presents the following
analogy:

Were we to observe, from the inside, one cubic centimetre of the human body,
knowing nothing ofthe existence ofthe entire body and ofman hirnself, then the
phenomena going on in this little cube of flesh would seem like elemental phe
nomena in inanimate nature.

He then states that it is at least not impossible to regard the earth's parts
soil, mountains, rivers, atmosphere, etc. - as organs, of parts of organs, or a
coordinated whole, each part with adefinite function. And, if we could see
this whole, as a whole, through a great period of time, we might perceive not
only organs with coordinated functions, but possibly also that process of
consumption and replacement which in biology we call the metabolism, or
growth. In such a case we would have all the visible attributes of a living
thing, which we do not now realize to be such because it is too big, and its life
processes too slow. And there would also follow that invisible attribute - a
soul, or consciousness - which not only Onpensky, but many philosophers of
all ages, ascribe to all living things and aggregations thereof, including the
"dead" earth.

There is not much discrepancy, except in language, between this concep
tion of a living earth, and the conception of a dead earth, with enormously
slow, intricate, and interrelated functions among its parts, as given us by phy
sics, chemistry, and geology. The essential thing for present purposes is that
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both admit the interdependent functions of the elements. But "anything
indivisible is a living being," says Onpensky. Possibly, in our intuitive
perceptions, which may be truer than our science and less impeded by words
than our philosophies, we realize the indivisibility of the earth - its soil,
mountains, rivers, forests, climate, plants, and animals, and respect it collec
tively not only as a useful servant but as a living being, vastly less alive than
ourselves in degree, but vastly greater than ourselves in time and space - a
being that was old when the morning stars sang together, and, when the last
of us has been gathered unto his fathers, will still be young.

Philosophy, then, suggests one reason why we can not destroy the earth
with moral impunity; namely, that the "dead" earth is an organism possess
ing a certain kind and degree of life, which we intuitively respect as such.
Possibly, to most men of affairs, this reason is too intangible to either accept
or reject as a guide to human conduct. But philosophy also offers another and
more easily debatable question: was the earth made for man's use, or has man
merely the privilege of temporarily possessing an earth made for other and
inscrutable purposes? The question of what he can properly do with it must
necessarily be affected by this question.

Most religions, insofar as 1know, are premised squarelyon the assumption
that man is the end and purpose of creation, and that not only the dead earth,
but all creatures thereon, exist solely for his use. The mechanistic or scientific
philosophy does not start with this as apremise, but ends with it as a conclu
sion, and hence may be placed in the same category for the purpose in hand.
This high opinion ofhis own importance in the universe leanette Marks stig
matizes as "the great human impertinence." lohn Muir, in defense of rattle
snakes, protests: " ... as if nothing that does not obviously make for the
benefit ofman had any right to exist; as if our ways were God 's ways." But the
nobiest expression of this anthropomorphism is Bryant's "Thanatopsis":

... The hiBs
Rock-ribbed and ancient as the sun, - the vales
Stretching in pensive quietness between;
The venerable woods - rivers that move
In nlajesty, and the complaining brooks
That make the meadows green, and, poured round aB
Old oceans gray and melancholy waste, -
Are bt!t the solemn decorations all
Ofthe great tomb ofman.

Since most of mankind today profess either one of the anthropomorphic
religions or the scientific school of thought which is likewise anthropomor
phic, 1 will not dispute the point. It just occurs to me, however, in answer to
the scientists, that God started his show a good many million years before he
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had any men for audience - a sad waste of both actors and music - and in
answer to both, that it is just barely possible that God hirnself likes to hear
birds sing and see flowers grow. But here again we encounter the insufficiency
of words as syrrlbols for realities.

Granting that the earth is for nlan -there is still a question: what man? Did
not the cliff dwellers who tilled and irrigated these our valleys think that they
were the pinnacle of cration - that these valleys were made for them?
Undoubtedly. And then the Pueblos? Yes. And then the Spaniards? Not only
thought so, but said so. And now we Americans? Ours beyond a doubt!
(How happy adefinition is that one of Hadley's which states, "Truth is that
which prevails in the long run"!)

Five races - five cultures - have flourished here. We may truthfully say of
our four predecessors that they left the earth alive, undamaged. Is it possibly a
proper question for us to consider what the sixth shall say about us? If we are
logically anthroponlorphic, yes. We and

. . . all that tread
The globe are but a handful to the tribes
That slumber in its bosom. Take the wings
Of morning; pierce the Barcan wilderness
Or lose thyself in the continuous woods
Where rolls the Oregon, and hears no sound
Save his own dashings - yet the dead are there,
And millions in those solitudes, since first
The flight of years began, have laid them down
In their last sleep.

And so, in time, shall we. And if there be, indeed, a special nobility inherent
in the human race - a special cosmic value, distinctive from and superior to
all other life - by what token shall it be manifest?

By a society decently respectful of its own and all other life, capable of
inhabiting the earth without defiling it? Or by a society like that of John Bur
rough 's potato bug, which exterminated the potato, and thereby externli
nated itself? As one or the other shall we be judged in "the derisive silence of
eternity.' ,


