COLORADO’S

WEA LT I—I

A BULLETIN ON

CONSERVATION
OF NATURAL
R" D" RCES

P

DEPARTMENT OF EDUCATION

THE STATE OF COLORADO
INEZ JOHNSON LEWIS

B T s

Uldy00 ?42k0487



A Bulletin on Conservation
of Natural Resources

'

JOLEALG i "Q oy U‘GE Or A& M. A

CORT o0 g COLORADG

DEPARTMENT OF EDUCATION

The State of Colorado

INEZ JOHNSON LEWIS
State Superintendent of Public Instruction



A¥
e
TABLE OF CONTENTS
Page
PeTSONIICL oot e e n e r e e e aenn e 5
U OTOWOTA oo e e e et em e caeeemanas T
The Eleventh Commandment. ... .. s 9
TNEPOAUCEION. oo e e e ma e raoneennnen 11
This Our ColoTado. oo eeem e e eaean 17
Colorado—Where Rivers Begin............coo 19
The Behavior of Soil and Water ..o eeeee 28
History of Land Use ... 42
The Land and Its Continued Usefulness........oovooioeeoiooni . 67
Working Out a Solution.........._...... 70
How Does a Soil Erosion Distriet Work ... 118
The Fruits of the Barth. e 125
Laterature Cated . e 136
~
S
\-‘\
N
oS
<40%
~ LIBRARIES )
o~ e L ER R
COLOR)A\D\.) R -
FORT COLLINS, COLORADO
2

S 105537



PERSONNEL
Publications Committee on Conservation Education

B. W. McGinnis

Julia B. Tappan, Chairman
Director of Educational Studies
Soil Conservation Service,

Region 8
Albuquerque, New Mexico

Kenneth Chalmers

Colorado State Coordinator for
Soil Conservation Service

Fort Collins, Colorado

Information Division

Soil Conservation Service,
Region 6

Amarillo, Texas

Anne Raymond

Field Representative in Educa-
tion

Soil Conservation Service,
Region 8

Albuquerque, New Mexico

Technical Assistants

R. L. Boke
Chief, Education - Information
Division
Soil Conservation Service,
Region 8
Albuquerque, New Mexico

Lloyd Fisher
Formerly Division of Economic

Surveys
Soil Conservation Service,

Region 8
Albuquerque, New Mexico

Parry Reiche
Regional Geologist
Soil Conservation Service,
Region 8
Albuquerque, New Mexico

Dolores Higbee Bright
Education-Information Division
Soil Conservation Service,

Region 8
Albuquerque, New Mexico

Janet Kromer
Education-Information Division
Soil Conservation Service,

Region 8
Albuquerque, New Mexico

Harold Gray
Former Supervisor of Manu-

scripts
Department of Education

Denver, Colorado



PHOTOGRAPHS

The photographs have been selected and sup-
plied by the Soil Conservation Service, Regions
6 and 8, with the exception of pictures in the last
section on pages 74 and 85 supplied by the For-
est Service, and the lower picture on page 71
supplied by the Farm Security Administration,

Many of the pictures were taken especially

for this manual and are used as an integral part
of the text.



FOREWORD

Conservation of natural resources is no longer an abstract prob-
lem. It is a vital and necessary part of our national economy. We,
as a nation, must meet the issue. Even though the Federal Gov-
ernment, the state, and county should assume their proportionate
share of responsibility, conservation of natural resources finally
resolves itself into the question of individual appreciation of the
problem and the use of individual initiative and intelligence in ifs
solution., The faet still remains that the individual who owns or
operates the land is the one who must assume the major portion of
obligation for proper land use.

In view of the tremendous importance of the problem and also
in view of the fact that education is the most important factor in
approaching a solution to any problem, the State Department of.
liducation sought to introduce conservation curricula aetivities in
the public schools of Colorado. The present bulletin has been pub-
lished as a part of this program.

This publication is addressed to teachers of all grades. Tts
purpose is to serve as source material or as basic information neces-
sary in an understanding of land problems and the effects of the
misuse of land resources on the entire population of our country.

This Department is indebted to an advisory committee of *
experts who have generously given of their time and talent in
initiating a conservation program in the schools of our state.

Particularly, the State Department of Education wishes to
recognize its indebtedness to Miss Julia B. Tappan, Chairman of
the Publication Committee, who assumed the responsibility for
writing and editing the material in its present form. Miss Tappan’s
experience as a member of the Soil Conservation Service and as a
former member of the staff of the Federal Office of Education, has
furnished a background which especially qualified her to undertake
the task of preparing this bulletin.

The State Department feels special gratitude to Kenneth Chal-
mers who in addition to serving as a member of the publication
committee has contributed to all phases of the development of the
conservation program. Ilis cooperation and driving force has made
this program possible,

Other members of the publication committee—Anne Raymond,
Field Representative in Edueation, Region 8 of the Soil Conserva-
tion Service; B. W. MeGinnis, Information Division, Region 6 of



the Soil Conservation Service, and Rowena K. Hampshire, former
Deputy State Superintendent of Public Instruction—rendered in-
valuable service in the planning of this publication.

The State Department wishes to give particular acknowledg-
ment to Region 8 and Region 6 of the Soil Conservation Serviee,
whose professional, technical, photographie and clerical staffs have
given generously of their time and knowledge, and have permitted
the inelusion of invaluable information from their material.

‘The material of the manual has been reviewed by technical
experts in all of the various phases of agricuiture, and due thanks
and credit are hereby given to the Forest Service and the Extension
Service of the Department of Agriculture for their valued eon-
tributions.

INEZ JOIINSON LEWIS,
State Superintendent of Public Instruction.



THE ELEVENTH COMMANDMENT

Thou shalt inherit the holy earth as a faithful steward, con-
serving its resources and produetivity from generation to genera-
tion. Thou shalt safeguard thy fields from soil erosion, thy living
waters from drying up, thy forests from desolation, and protect
thy hills from over-grazing by thy herds, that thy descendants
may have abundance forever. If any shall fail in this steward-
ship of the land thy fruitful fields shall become- sterile stony
ground and wasting gullies, and thy descendants shall decrease
and live in poverty or perish from off the face of the earth.

WALTER C. LOWDERMILK,

Assistant Chief, Soil Conservation
Service, U. 8. Depaftment of Agri-
culture. :

(9]






INTRODUCTION

No people can build an enduring civilization who are unable
to adapt themselves to the climatic limitations of their region,
and make efficient use of their natural resources; who, though
having abiding faith in their culture and a deep sense of obliga-
tion to their posterity, are unable to transmit their culture and to
conserve their basic resources of land, water, and forest unim-
paired from generation to generation.

The settlement of Colorado offers splendid illustrations of the
difficulties of pioneer people migrating from regions with humid
climates and with individual and racial cultures incident thereto,
in adapting themselves to living in a widely diversified region of
arid climate and limited water supply.

‘With limited knowledge of mining, prospectors panned our
stream gravels and scoured our mountain sides. Mines were
developed under inconceivable difficulties. It is impossible for
any of us to realize the time and labor required to transport
heavy mining machinery, timber, and supplies over primitive
roads by animal power, or the labor and experimentation neces-
sary to develop successful methods of mining and of ore treat-
ment.

Many sessions of the General Assembly and much court action
were necessary to develop our mining laws and statutes governing
transportation, use of water, stream pollution, and labor relations.

The abundance of game on the plains and in the mountains
demonstrated the carrying capacity of our short grass and moun-
tain ranges and encouraged the development of the domestic live-
stock industry. It is a long reach in development from the herds
of Longhorns of the Seventies to the purebred herds of today.
Practically every session of the Legislature was concerned with
amendments to the herd laws and proposals affecting the livestock
industry.

Our pioneer farmers had little knowledge of irrigation and
very limited means of learning irrigation as practiced by the
Spanish pioneers or by the farmers of Spain, northern Italy, or
India.

David Wall found it profitable to divert water to his garden
from Clear Creek and grow vegetables for the miners. Others
followed his example using ‘““cut and try’’ methods, and in thirty
years placed nearly three million acres under canal, worked out
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methods of measurement, distribution, and application of water in
irrigation adapted to the different sections of the state, and de-
veloped our system of irrigation laws,

Encouraged by the production of lands under “‘dry farming’’
in occasional ‘‘wet’’ years, the homesteader crowded the cattle-
man from the eastern plains, and through heartbreaking experi-
ence adopted methods of cultivation and crops to the limited
rainfall, gradually learning how to save the rainfall of two seasons
for growing one erop, and how to protect the land from erosion
by wind and water.

Trausportation has been a limiting factor of development
from the days of the ox-team freight, the stage coach, and the pony
express. Cost of transportation prevented the development of
many a mining prospect and delayed or sorely limited the devel-
opment of many promising agricultural areas. Cost of transpor-
tation encouraged industry using local raw material to supply
local needs and made Denver lead in the manufacture of mining
machinery, and meat packing, and Pueblo in structural steel,
rails, wire, and nails. Our railway systems, highways, bus and
truck lines, privately owned automobiles and trucks show the
effort made to meet the need of transportation.

The pioneer, miner, stockman, farmer, merchant, and profes-
sional man recognized the need of more information about the
natural resources of the state and of their development and use,
and had great faith in education. The public schools shared with
the church the honor of priority of establishment in every pioneer
community. The State University, the State Agricultural Col-
lege, the State School of Mines, and the School for Deaf and
Blind were all established by territorial assemblies. The splendid
school system of today demonstrates the continued faith of our
people in education.

In legislation Colorado has been progressive. It early ex-
tended the right to vote to women and adopted the Australian
ballot, the initiative, and the referendum. Adjustments between
mining and agriculure, the range and cultivated lands, between
urban and rural communities, and the framing of laws affecting
widely differing sections of the state arve characterized by frank-
ness, fairness, and the use of all available information.

Our progress in mining, agriculture, industry, transportation,
business, education, and legislation denionstrates the ability of
our people in adapting themselves to limitations of an arid ¢limate
and their efficiency in using natural resources; it shows how the
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ideals and aspirations of a liberty-loving people are being realized
and the success of our stewardship in conserving our land, our
water, our forests, our range, and our mineral resources.

The development of Colorado from the few trading posts, the
dwellings of hunters and trappers and the Indians of 1850 into
the eommonwealth of today is a wonderful record of courage, of
mastery of difficulties, of achievement, and of occasional heart-
breaking failure. Truly in four score and ten years our fathers
builded here a state and a government of which each son and
daughter of Colorado may well be proud.

Naturally the work of development is not finished. There is
much to be done to care for our growing population, to overcome
the results of lack of information, and wrong use of land and
water, of forest and range and of mineral resources. While the
comparatively easily developed deposits of ores have been worked
out, the state has vast resources of low-grade ore awaiting less
costly methods of mining and treatment for their development.
All our rivers except the Colorado are over-appropriated for irri-
gation. In both the South Platte and Arkansas valleys the reser-
voir capacity is sufficient to store the non-irrigation season flow
except in infrequent years of above normal run-off, and the farmers
must look to transmountain diversion from the Western Slope for
supplemental water supplies.

Due to shortage of water in recent years, heavy drain is
being made on our underground water supplies. To safeguard
the water of these underground reservoirs and channels from de-
pletion and to protect established rights, we need much more
information and laws regulating diversion therefrom.

Since water is the limiting factor of further agricultural,
industrial, and urban development, research for better conserva-
tion through flood control, watershed management, for greater
efficiency in distribution and in use in irrigation, and in industrial
and municipal use is essential.

Recent land classification on the plains and investigations in
land use show that the homestead laws were not adapted to set-
tlement of this region; that more land than a quarter-section or
a half-section is needed for a family to make a living under present
economic conditions. The recent destructive wind erosion in
southeastern Colorado called nationwide attention to the results
of wrong land use.

In pioneer days our forests were denuded for timber and fuel
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with no provision for replanting or for protection of the forest
from fire, over-grazing, and erosion. Fortunately, the National
Forest Service now requires the cutting of timber, the grazing of
livestock, the protection of the water supply, and the use of the
forests for recreation on a sustained use basis. But the state has
six million acres of cut-over and marginal forest lands in private
ownership which, under present economic conditions and the state
taxing system, cannot be replanted or adequately protected from
fire, over-grazing, and destructive erosion. Neither can adequate
provision be made for safeguarding the water supply.

Until the enactment of the Taylor Grazing Act, neither the
state nor the national government had any means for conserving
the range lands of the state from over-grazing and the resulting
loss of vegetative cover and destructive erosion. Iortunately, our
most valuable erop-—grass—is now receiving the protection and
care its importance merits.

‘While splendid work is being done by the National Soil Con-
servation Service, by State Soil Conservation Districts, and by
individual farmers in the control of erosion, much more education
of the public generally in the immportance of our soil resources is
necessary to make conservation of our basie land resource manda-
tory on every landowner.

Unfortunately, much destructive land use is due to our land-
taxing system, brought without change from the humid sections
of the nation. Until this is changed to meet the conditions of farm,
range and forest use, and management under arid conditions,
effective conservation of these resources is not possible.

The Challenge to Our Schools

Our schools must be more effective in fitting our youth to
take part in the development of Colorado by stressing the history
of the state and its industrial, agrieultural, and social development.

Our institutions of higher learning should provide books and
bulletins about the resources and industries of the state to sup-
plant the textbooks, based on information concerning the humid
sections of the nation, now used. This material should also give
comprehensive information about our natural resources.

Students should be encouraged to study local weather condi-
tions, and the results of limited rainfall on plants, animals, and
people, and to know the resources, and natural limitations of their
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district, community, and state, and the nced of their proper use
and conserv ‘ion. They should know the opportunities Colorado
holds for young people of courage, of vision, and of training, in
agriculture, industry, business, mining, and the professions. They
should be encouraged to study the agriculture and economy of arid
and semi-arid regions of the earth, to profit from others’ experience
there and avoid their mistakes. They should be familiar with the
archaeology and Indian culture of our state.

In season and out of season our schools must teach the duty
and obligation of constant and persistent effort on the part of
individuals, communities, states, and the nation to conserve our
natural resources of land, water, forests, range, and minerals.
Most important of all, the schools must glorify the faith of our
people in our state and in our nation. ‘‘Only through eonserva-
tion of basie resoureces and of the spirit of our people can we
maintain the human values of wholesome standards of living, of
opportunity, freedom, justice, and faith in the destiny of our
civilization.”’

CHARLES A. LORY,
Former President, Colorado State
College of Agriculture and Me-
chanic Arts.

[15]






The rainfall from less than ten inches in the San Luis Valley and
the Grand and Uncompahgre drainages to over forty inches on
the peaks and slopes of the upper ranges.

Its mountains once abundant with wildlife—its streams with fish.

Its mountains and plains and valleys abundant, too, with cattle,
sheep, hogs, and other domestic animals.

And everywhere is man.

The men of the soil who plough and dig, wrigate—harvest.

Men who herd sheep in lonely places—men who round up the
cattle.

The busy men of the c¢ities—men who buy and sell, who turn the
fruits of the earth into sugar, into flour, into hread—metal
into wire and rails. ‘

Men who are busy in stockyarvds, teachers, la\\ yers, doctors, publie
servants, bankers, merchants,

The men of the mountains—miners, lumbermen.

Men of adventure, who seek high peaks and lonely wildeness.

Men who fish in elear mountain streams—men who hunt fur-bear-
ing animals, beaver, mink, foxes; who hunt deer and elk, duck
and geese.

Men who come from the four corners of the earth seeking beauty,
health, pleasure.

Men of many colors and races—a million or more—working, play-
ing—struggling, being born, and dying.

‘White men, Indians, Negroes, Chinese, Italians, Japanese, Rus-
sians, Scandinavians, and many others—clustered around the
skirts of Colorado — thinning out in the high mountains,
gathered in river valleys and cities, scattered over plain and
mountain.

Men traveling its great transportation arteries by car, by air-
plane, by rail.

Arteries which long ago were trod by the feet of the ved man,
by the early Spaniard, by the trappers, by the covered
wagons, by the gold seekers.

This our Colorado then is not just the land-—the rivers, the climate,

Not just the vegetation and animals, populatlon, cities, industries,
or transportation.

Not just a political division of the United States—

But rather all of these acting and reacting on each other and as
a unit called Colorado—

Acting and being acted upon by many other units called Arkansas,
Wyoming, New Mexico, New York, California, and all the
others, —dJuLia B. Tarpan.
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montane Plateaus, the Great Plains. It may be located in the
climatic area west of the 100th meridian where the average rain-
fall drops below 30 inches a year. It may be described by its
river drainages and watersheds: the great Colorado, the Rio
Grande, the Platte, and Arkansas. It may be described by its
soil types, its native flora and fauna, its men. All these factors
are important; they act and react on one another. They are
interdependent.

The Rivers

Two-thirds across the continent, bisecting Colorado north
and south, lies the great range of the Rocky Mountains—some-
times called the backbone of America. Here is the source of
many rivers. lere is the continental divide. Irom the east side
many waters find their way to the Gulf of Mexico and the Atlantie
Ocean, from the west slope to the Pacific Ocean.

On the eastern slope of the mountains avise the many tribu-
taries of the Arkansas and Platte Rivers, in the northeast the upper
tributaries of the North Platte. From the southern Rockies arises
the Rio Grande, the river that separates the United States and
Mexico for many miles before it empties into the Gulf of Mexico.
From the west slope arises the mighty Colorado River whose
waters are of great importance to Wyoming, Utah, New Mexico,
Arizona, Nevada, California, and the state of Colorado. Thirty-
five percent of all the water in the entire Colorado River has its
origin in that part of the Colorado River basin lying in the state
of Colorado. Two-thirds of all stream flow produced annually in
Colorado originates in the Colorado River basin on the western
slope of the Rocky Mountains. So important is the distribution
and use of water in all these southwestern and western states,
that they enter into compacts or treaties to control the use of
water from interstate streams.!

The care of Colorado’s watershed influences states all along
the river courses. It influences another country; it determines
in part the water supply for irrigated lands many miles away,
and the electric power and water supply of cities on the west
coast. The washing of soils contributes to the silting of elaborate
and gigantic reservoirs, to the increased destructive power of
rapidly flowing water, the silting of stream beds, and the water-
logging of valleys.

'Chas. A. Lory, Conservation of Water in Colorado (Colorado State
College, Fort Collins).
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Although people and land, soils, vegetation, climate, land
formations, animals, are inextricably related and interrelated, the
great body of information on the broad subject of land use is
usually available under such specific headings as soils, vegetation,
physiography, et cetera. Subject matter is usually organized by
regions or areas, as physiographie areas, climatic areas, vegeta-
tive areas. And unfortunately for the layman these reglons,
though having some geographic similarity, are not identical, but
overlap and vary as to boundaries.

Land Formations

The entire United States is divided, according to land for-
mations, into eight major physiographie divisions. Colorade lies
within three of these major divisions: the Interior Plains, the
Roeky Mountain System, and the Intermontane Plateaus (pla-
teaus that lie between mountains). Within each physiographic
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division are subdivisions of sections. I'igure 2 shows the provinces
and physiographic sections included in Colorado, with a hrief
description of each section.

Interior Plains
13-D  High Plains—broad intervalley remnants of fluviatile
plains
13-1"  Colorade Piedmont—Ilate mature to old clevated plain
13-G Raton section—trenched peneplain surmounted by dis-
secled, lava-capped plateaus and buttes

Roeky Mountains

16 Southern Rocky Mowntains—complex mountains of
varying types; intermont bhasins

17 Wyoming Basin—elevated plains in various stages of
geologic erosion; isolated low mountains

18 Middle Rocky Mountains—complex mountains, mainly

anticlinal ranges; intermont basins
2J. 8. Geological Survey Map (“Physical Divisions of the United
States,” Department of the Interior, 1930).
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Intermontane Plateaus
21-B  Uinta Basin—dissected plateau; strong relief
21-C (Canyon lands—young to mature canyoned platcaus;
high relief
21-D Navajo section—voung plateaus; smaller relief than
21-C into which it grades

Climate, vegetation, soils, and elevations of these physio-
graphie divisions vary greatly and explain somewhat the diversi-
fied land-use picture that Colorado presents.

Climate of Colorado

The climate of Colorado ranges from the arid climate of the
desert to an aretic elimate in the high peaks of the Rockies,
Temperatures vary from 115°F above zero to 54°F below zevo.
Over the entire area rainfall is erratic and limited, except in the
mountains. Winds are high, evaporation is rapid, and there is
wide variation in growing seasons.

Rainfall. The average rainfall of eastern Colorado, frowm its
eastern border to the Rockies is 15 to 20 inches per year, progres-
sively decreasing towards the mountains, falling largely from April
1o August. The elevation ranges from 3,000 feet to 3.500 feet above
sea level. Summer showers are frequent near the foothills. Through-
out the rest of the area, rains are few in number but often of c¢loud-
burst proportions. An irregular but persistent recurrence of
severe drought with wide fluctuations in temperature and winds
1s characteristic of the area. Marked variations oceur not only
from year to year, but alse in irregular minor cyeles of several
years’ and in major cyeles of many vears’ duratioi. Climatie
conditions vary not only vear by vear but in areal distribution. A
considerable portion of rainfall ocenrs as local showers and is
spotty in distribution. One location may receive suceessive rains
while an adjacent location may have no showers or very light ones.

Much of the precipitation of Colorado falls as winter snow in
the mountains. So vital is the relationship of snowfall to the sup-
ply of irrigation water below that the federal government wnder-
takes snow surveys on many western watersheds in order to be
able to forecast the irrigation water supply for the next yvear.

On the upper slopes and peaks of the Rocky Mountains the
rainfall often exceeds 40 inches, and oun some of the peaks reaches
o0 inches. There are in C'olorado fifty named peaks over 145000
feet in elevation, forming the largest block of high peaks iu the
United States.



On the high plateaus of the western and southern slopes the
rainfall varies greatly. At Silverton the average annual rainfall
is 26.69 inches, in the San Luis Valley 6.88 inches. This area is
subject to extreme drought in places. The elevation ranges from
4,000 to 7,000 feet. Most of the moisture falls in the winter months
as snow which gradually melts during the summer and supplies
storage reservoirs for subsequent irrigation,

Wind. The windmills that dot Colorado are witnesses to the
wind that is both friend and enemy, blowing at sufficient velocity
nearly every day to move soil and to greatly increase the rapidity
of evaporation. Average veloeity on the plains is from 8 to 10
miles an hour, Around Denver the average wind velocity is 7.4
miles per hour, but the wind reaches a velocity of 20 or more miles
an hour for an average of 143 days out of the year. At Grand
Junction i} reaches this velocity for 87 days.

The greatest velocity is from Mareh through July. About
seven times a year it reaches 40 miles an hour, a veloecity equaled
in the United States only around the Great Lakes region.

Ilorace Greeley thought the wind blew so hard that trees
could not grow in the Plains area, and substantiated his theory
by the story of a wind that blew metal tires off a wagon and
straightened one of them out!

Soils and Native Vegetation

Soil, far from being an inert blanket covering the rocky
skeleton of the earth, is a dynamic living thing. It is developed
largely as a result of the action of climatie forces upon geologic
materials. In areas of diverse elimatic conditions, such as Colo-
rado, a variety of soils occur. Fortunately, however, these varia-
tions follow a pattern which facilitates the establishment of
groupings into which all soils may be classified.

Vegetation, which is largely determined by soil and climate,
also follows the pattern, so that if a definite change is observed
in any one of the three—eclimate, soil or vegetation—a relative
change may be anticipated in the others. The pattern is com-
posed of a multitude of designs making up increasingly greater
segments.

There are three major segments or areas in the pattern of
Colorado: a line drawn south from the midpoint of the north
houndary, and another starting at a point halfway between the
midpoint and the northwest corner and drawn to the southwest
corner, would roughly outline the three segments. The eastern
segment is occupied by the footslopes of the Rocky Mountains,
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the central portion by the Rocky Mountains, and the western
portion by a high desert plateau.

In the broad, open plains of eastern Colorado the soils are
light brown to brown in color and are well suited to the produe-
tion of grass. Through a long period of soil development under
low rainfall, the fine textured materials have heen moved down-
ward by percolating waters so that the subsoil retains moisture
and makes it accessible to shallow-rooted plants.

The dominant vegetative cover is composed of grama and
buffalo grass.

The Rocky Mountain segment has a strongly rolling to
rugged and mountainous topography interspersed with high
plateaus and intermountain valleys. A subhumid climate with
long cold winters has developed a soil in the higher elevations
suited to the produetion of timber. The topsoil is usually dark
in color and has a high organic matter content. The inter-
mountain valleys at lower elevations have a moderate climate and
rich alluvial soils which are highly productive whenever ade-
quate water is available.

In western Colorado on the high plateaus the soils, because
of low rainfall, are poorly developed and consequently reflect the
varied characteristies of the parent materials. Sage, open stands
of juniper and pifion, bunch grasses occur on the more productive
soils; desert shrubs, shadscale, saltbush, and rabbit brush occur
on the poor soils. Many of these soils are productive agricultur-
ally where adequate water is available.

In the viver valleys oceur deep alluvial soils.

Native vegetation is classified by zoues, but the change from
one vegetative zoune to another is gradual, with mingling of
typical plants of each zone over a considerable avea.

Grass-stcppe—Great Plains of eastern Colorado; up to
elevation of 6,000 feet.

Shrub-steppe—~Greasewood and rabbit brush in San Lus
Valley up to elevation of 8,000 feet.

Sagebrush in western Colorado up to elevation of 7.000
feet. Omne-fourth of Colorado is covered with shrub vegeta-
tion, principally sagebrush, the characteristic vegetation of
arid western Colorado, which is the eastern limit of sagebrush
formation dominating entire Great Basin area. Competition,
not temperature, seems to be limiting factor in its distribution.

Chaparral (a dense growth of shrubs consisting in Colo-
rado mainly of oak). Found in northern Colorade up to

[25]



elevation of 8,000 feet. Pifion-pine-juniper and chaparral

usually found between grassland or sagebrush and the tim-

bered slopes.

Coniferous woodland—Pifon and juniper ; in southern
Colorado at varying altitudes.

Coniferous forests—a. Yellow pine-Douglas fir; up to
elevation of 8,000 feet.

b. White fir; belongs to southern mountains of
state, where it grows at 8,000-10,000 feet; takes place of
lodgepole pine of northern mountains.

e. Lodgepole pine; aspen, although found from eleva-
tion of 5,000 feet to timber-line, is best developed in lodge-
pole pine zone of 8,000-10,000 feet.

d. Engelmann spruce—balsam fir; elevation of
10,000 feet to timberline of about 11,600 feet.

““Life Zones’’ have been classified under many systems, one of
the most used of which is Merriam’s. This system was originally
on a temperature basis, but the zones have come to be known by
their vegetational aspeets:

Upper Sonoran—zone of nut pine and juniper; covers
most of foothill country.

Transition—zones of vellow pine, covering middle slopes
of high ranges.

Canadian—zone of spruce and fir, covering higher slopes.

ITudsonian—zone of dwarf spruces, narrow belt of serubby
timberline trees around high peaks.

Aretie-Alpine—trecless zone capping many of the higher
peaks.

Wild Life

The history of the plains is the history of the grasslands.
All large mammals of the plains save the coyote and the wolf
are grass-eaters. Historically, the buffalo had more inflience on
man than all other plains animals combined. It was life, food,
raiment, and shelter to the plains Indians. 1876 marks praecti-
cally the end of both, and today domestic stock has largely dis-
placed the grass-eaters. In the early days when the buffalo herds
and the antelope roamed the plains, many of the mountain
animals also spent part of the winter in the plains. Driven back
into the mountains with high competition from the domestie stoek,
they must now winter in high places where many of them can-
not live,
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The mountain regions and the plateaus of western Colorado
were once inhahited by a wide variety of animal life and were at
one time a paradise for hig game hunters. Antelope, beaver,
bear, mountain lion, fox, lynx, mountain sheep, raccoon, chip-
munk, marten, mink, muskrat, otter, porcupine, skunk, squirrel,
wolverene, and wildeats are among the mammals native to this
region. Today the numher of big game animals has been greatly
reduced, and the mountain sheep and grizzly bear are approach-
ing the point of extinetion. Game birds are scarce and although
the streams still abound in trout, the supply to a large extent is
maintained by restocking.
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Many a child has watched a stream at the bend of a river,
has watched its constant flow against the bank, has thrown in
sticks which are whirled hither and thither by the current, has
seen a piece of the bank finally fall off, dissolve, and flow away.
1le knows that water flowing over or against soil carries it away.
Damming a muddy ditch, he has seen the water quiet—drop its
load of dirt, become clear. He knows by experience that when
water slows down, it drops its load of soil

Every child has watched clouds gather, has watched great
drops begin to fall, has seen the drops fall on the dry earth and
disappear, has seen the earth turn dark with the absorbed mois-
ture, has seen the tiny rivulets begin to form—running to the
lower parts of the ground—finally, forming a miniature river
with many miniature tributaries. In his early activities and wis-
dom he knew a watershed, a river system, the precipitation of
moisture, its absorption by soil, its runoff. '

Man Ignores

Yet, today, when he is a man, he often ignores his early
knowledge and plows his sloping fields up and down. He watches
the rain run swiftly through the furrow—again gathering unto
itself soil—digging the furrow deeper and deeper, depositing the
silt wherever and whenever it slows down. He lets his sheep
and cattle and horses make many trails, and through these
trails the water flows swiftly gathering soil, leaving great gullies.

Man knows that rain and snow falling on grass sinks into
the soil; that rain falling on grassy land does not flow away so
fast; that the drops, the rivulets are stopped on their journey by
many blades of grass. Yet, he has cut down his trees. He has
left great tracts of land uncovered, although he knows that the
water, unobstructed, flows swiftly—channeling through the forest
litter, washing the twigs and leaves and needles and humus be-
fore it.

Man has watched a whirl of dust picked up by the wind,
swirled around, carried away. He has seen it on dirt roads, in
dry washes, on bare schoolyards, in plowed fields. He does not
see this happen on lawns, in forests, in fields of alfalfa. It would
seem an insult to his intelligence to ask why unot. And yet, in
the Great Plains man has plowed up acres upon aecres of land,
leaving them a prey to wind. He has let great herds of stock
eat off the grass and browse and weeds, trample the earth, leav-
ing it exposed to wind and water.

Man’s failure to apply his knowledge of the behavior of soil
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and water to his everyday farming and his everyday living has
been disastrous. There are doubtless many reasons for this
failure; lack of experience in semi-arid climates; the temptation
of apparently boundless resources; periods of abundance of
moisture; periods of drought; land speculation; periods of high
prices; periods of economic pressure; and many another cause.
The fact remains, however, that an alarming proportion of our
tillable Jand is no longer productive, that our ranges are badly de-
pleted. Yet there are places in the United States where the same
fields have bheen tilled for 200 years and, because of careful
husbandry, are as rich and fertile today as when the land was
first cleared. There are ranges where grazing has econtinued
successfully for long periods.

Disasters have startled man into the realization that it is
sometimes wise to measure his own advantage by its effect on
his fellow-men. He sees that certain problems require group
planning and coordination, that he must learn to adjust so that
all men may live, and live at peace with nature.

To do so, it is necessary to understand certain processes and
sequences of nature—certain causes and effects—to know where
to turn for further knowledge and help. Important among these
processes are those that deal with water.

Many Waters

Bodies of water lying in the depressions of the earth—
puddles, lakes, and ponds, and the shallow seas—have changed
during geologic ages, changing their locations with the upheavals
and recessions of the earth. Man and beaver have built their
dams, big and little, forming their lakes, big and little, for a
flash of geologic time. Only the oceans remain the most perma-
nent aspect of the earth’s surface.

The sun’s rays geunerating heat, traveling their 93-million
mile journey, warm the surface of the water and off it flies into
the air—rapidly or slowly aceording to the tempervature, but
constantly. The currents of air—influenced by the topography
of the land, by the turning of the earth, by climate and bodies of
water—travel inland from the sea, outward from the land, de-
flected by mountains, pouring into areas of low pressure, cooling,
heating. Warm air holds more vapor than cool air. Vapor con-
denses in clouds. When air is suddenly cooled, it is precipitated
in rain, snow, mist, or hail.

‘When moisture falls to the earth, several things may happen
to it., Much of it evaporates from the surface almost at once,
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before being used by man or plants. In arcas of drymess, of
hot sun, even more evaporates. Some of the moisture sinks into
the earth, is used by plants, and is evaporated or transpired
through their leaves. Some types of plants send off a great deal
of water, some a small amount. Native vegetation of semi-arid
areas sends off little water. Cactus, vucea, palo verde, and many
of our grasses, have slender sharp leaves with little surface ex-
posed to the air, while their roots extend far in the search for
water.

A small part of the total precipitation reaches the under-
ground supply (the zone of saturation, the top of which is the
water table) feeds springs and rivers, at last reaching the sea.
This action of water takes place so slowly that the journey
through the earth to the source of springs may take many years,
causing some springs to flow abundantly during years of seant
rainfall, and others to show a marked decrease during a year
when precipitation is plentiful. The amount of water which is
absorbed by the earth and reaches the underground supply also
varies greatly with soil texture, with vegetation, rock structure,
with slope of land, with ground cover. '

Some of the water which falis to the earth runs over its sur-
face, gathering together in streams and flowing, finally, to the
sea. The majority of precipitation evaporates or runs off.

Man's Influence

Only in certain sectors of this intricate e¢ycle within eycle
can man, the maker of tools, interrupt or delay water’s behavior.
The supply of water remains essentially the same. Man cannot
change the total amount of rainfall. He caunot make precipita-
tion fall where he wishes it, nor increase its quantity. Though
he has observed the movements of air, though he knows a good
deal about the cycle of moisture in the air, he cannot do very
much about it. The humid east remains the humid east, receiv-
ing two-thirds of the nation’s precipitation in its mean annual
rainfall of 48 inches. The great area of land roughly west of
the 100th meridian (about two-fifths of the country) continues
to have a mean average of 12 inches. Man cannot turn a dry
year into a wet year, nor stop a downpour that is causing a flood.
He cannot shift the winds of heaven to blow the cloud over his
parched field.

He ecan, however, do many things. He can influence the
amount of water that flows off the land. He can increase or
decrease its rate of flow. He can, to an extent, influence its
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destruetive power by the amount of silt it carries, as silt-loaded
water is more corrosive and erosive than clear water. He can,
in certain places, influence the quantity of water that is absorbed
by the earth. He can and does tap the underground supply and
use i1t for his drinking supply, his crops, his stock, his cities, and
his many activities. He can and has taken so much of the under-
ground supply that in some places he has had to go deeper and
deeper to reach it. He can dam great rivers as he has done, and
hold great quantities of water in storage reservoirs. He can some-
times choose his site so that his reservoir will be narrow and
deep or wide and shallow. But he cannot prevent evaporation
from the surface of the reservoirs, although he can influence it.
If he allows his storage reservoirs to be depositories of silt, their
water holding capacity is lessened each year. The water becomes
shallower and more of the total amount is exposed to the air,
so that the amount of evaporation is proportionately greater and
less water is availahle for use.

He can somewhat influence the amount of water transpired
by plants. If he cuts down a forest, he changes the moisture
content of the air. If he plants a field of alfalfa, he changes the
moisture of the air. Coming down into an irrigated valley from
a high, dry mesa, a marked difference is noticeable in the moisture
of the air where fields of green are growing. He can destroy
or protect vegetation, and vegetation is an extremely important
factor in determining the relationship between the amount of
water absorbed by the earth and the amount which flows over the
earth’s surface.

Forests

Man can destroy the forests by axe and fire. He can destroy
the porous forest floor, the litter and humus. If he does, he greatly
speeds the downhill travel of water. He adds to its quantity
because he has made it less possible for the earth to absorb it.
Rivers come tearing down the slopes, gathering volume and
weight, gathering soil and rocks and trees, destroying farm lands,
destroying cities.

Grasslands and Browse

On the plains and plateaus where the great grasslands lie,
where sage and brush are abundant, and rainfall less abundant,
man can again influence the relationship between absorption
and runoff.

In much of the high plateau country little or no water reaches
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the underground supply. Here, the water supply is far beneath
the surface—fed by the waters which flow down from the moun-
tains, along shelves of rock and crevices under the ground. IHere,
what rain falls, sinks only a short distance into the ground and
is utilized by shallow growing grasses, brush, chaparral, and
trees.

When man puts too many animals on the land or fails to
distribute them wisely, letting them make too many trails or
congregate too much around water, he allows the vegetation to
be destroyed. The soil loses its absorptive powers, becomes
sealed, is no longer protected by roots and stems and blades.
IFalling water rushes over the surface, picks up soil on its way,
rushes rapidly into river channels, goes quickly away, serving
no plant, no animal, no man. It leaves behind sheets of land
where the topsoil has been washed away, finger gullies, and
ultimately deep gullied gashes in the earth.

Gullies deeply cut in the earth draw down to their depths
surface water from the surrounding ceuntry. Grass with its
short spreading roots can no longer reach the water, cannot
louger survive. Plants with deep tap roots take over. These
plants are poor soil builders, leave the soil open to the action of
wind and water. Usually they are of little value as forage. As
the gullies deepen, even the plants with long tap roots and the
trees may no longer be able to reach water.

1f native grasses which utilize the available moisture, hold-
ing soil against the fierce power of the winds whieh blow so
frequently and at such high velocity, are destroyed, topsoil is
blown away, leaving a harder, less absorptive subsoil. Water is
lost through evaporation, through runoff. Plowing up and down
hill, forming straight channels where water gathers and runs
rapidly, causes still more moisture to be lost in these arveas.
With no moisture stored in the surface of the soil, vegetation
will not grow. Crops fail and the soil is left to blow.

The Valleys

The fertile valleys of the southwestern states have been built
and are being built by natural ageradation or the depositing
of soil. Tt is in these valleys that man earries on his most pro-
ductive agriculture, for the soil is rich, deep, alluvial. and theve
is a great deal of seepage from the sandy river hottom so that
the water table is high. Water may be taken from the river and
sent through a network of ditches to water valuable cropland.
Storage reservoirs may be built above these rich irrigated lands
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so that during the winter months when moisture is most abundant,
water may be stored to irrigate crops during their growing season.

Here, man has been more apt to plan his cultivation. e has
irrigated his crops, rotated and fertilized them, and has selected
his seed with care. Yet here, too, he has found disaster, some-
times from his own mismanagement or because the ranges above
have not been cared for. The upland waters gaining speed, rush-
- ing down, have flooded his lands, have left rubble—coarse soil—
behind them, have destroyed his harvest. Here whole fields along
the river have been washed away, have dissolved into the river.

In some of the valleys, the rapidity with which silt is de-
posited in the riverhed has been speeded up by misuse of the
upper watershed so that the land becomes rapidly waterlogged
and useless for crops.

Man has often overdeveloped his irrigable lands. Sometimes
he has used more water than is necessary for the production of
crops, and as a result has had to build expensive and often un-
satisfactory drainage systems. The irrigation systems are not
always either adequate or well designed, so that a considerable
amount of rich topsoil has been washed away and lost.

In some of the valleys, irrigation water comes from the under-
ground supply, through pumping and artesian wells. Frequently
the over-development of the land and the overuse of this water
has lowered the watertable many feet. Deeper and deeper the
wells have to be driven. The filling of this underground storage
space is a slow business. How many years it has taken we do
not know. hut it is estimated that for the world at large the
underground supply is equivalent to 40 years of precipitation or
100 years of runoft.”

Man can influence the absorption of rain in the valley, the
amount of runoff, by his use and care of the land above it. 1e
cannot prevent floods but he can and does add to their destructive
powers by destroying the forests and the grasslands. He can
influence the underground supply in the valley by his use of this
supply, his use of the Jand, and his use of vegetation.

Delicate Balance

The balance in a country of little moisture is always delicate
—easily upset. The rain itself often comes in swift, torrential

'Van Hise and Loomis Havemeyer, Conservation of Our Nalural Re-
sources (New York, 1937).
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downfall. Vegetation is slow to come back, soil is slowly built,
trees grow slowly. The native wild life in much of the country
must travel far for water. Slopes are precipitous, winds of a
high velocity. There are cycles of wet and dry years, the spacing
of rain over a given territory is spotted and uncertain. Evenin a
dry year some land may receive sufficient moisture, and land not
very far away will receive little or none.

A All these factors add to the difficulty of agricultural pur-
suits. Man is too prone to optimistically consider the years of
greatest rainfall as a norm and plan accordingly, whereas it
would be safer to plan his production on the years of least rainfall.
Prices and markets add to uncertainty. For a country of such
large area as the United States, where produce is available from all
parts of the country, local eonditions and demands have little to
do with production. When prices were high and weather con-
ditions favorable, as during the World War, bumper crops at
bumper prices were produced in the Great Plains, and land which
should never have heen plowed yielded crops for a few years.
TFor many years following, its yield was blowing soil.

Here in this country with its wealth and beauty, but also its
delicacy of balance, man must, if he is to continue to use his land,
know its processes, its conditions; must plan wisely and act wisely
in its use.

Important in understanding, planning, and acting. are the
brief statements and charts given below coneerning the water-
shed, the water eycle, soils, vegetation, evosion. No one process
acts alone; the condition and use of one type of land often depend
on the condition and use of another. All factors are inextricably
woven together: water, soil, vegetation, climate, animals, man.”

The Ideal Watershed

Innumerable small, elear streams rising in high. forested
mountains, converge into large streams until they meet the
river. Here the local inhabitants met their needs for wood
and timber under the guidance of a forester; a limited num-
ber of cattle and sheep harvest something less than the annual
grass crop; forest and grass fives are held to the minimum :
regulated hunting, fishing, and other forms of recreation play
their part; small farms ave carefully tilled and kept from
washing. Some of the streams furnish an ample supply of
pure water for towns and cities along the way. The river
itself winding between tree-lined banks, serves a number of
irrigated farms on its way to the great reservoir below.

*Julia B. Tappan.
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Beneath the dam is a hydro-eleetric plant furnishing
cheap power to town and farm, and an irrigation system that
insures a perpetual supply of water to 100,000 acres of rich
bottom land capable of raising the food and forage needs of
a large population. Surrounding the valleys above and helow
the dam are grassy hills and mesas, on which big and little
ranchmen alike graze their herds for home consumption and
outside markets. By saving enough grass to prevent rapid
runoff, and to take care of the lean years, the ranchmen are
assured of a plentiful meat supply and a good wool elip, year
after year. At the same time, they are helping to maintain a
steady flow of good water in the river and its many branches.
Many of their stock from the ranges are fattened on the
produets of the irrigated land.

Backed by a stable farming and range industry, and aided
hy the recreational faecilities in the mountains close at hand,
the towns and cities in the watershed show unmistakabhle
signs of a healthy, permanent, steady growth. They help the
rural distriets by providing outlets for farm and range prod-
ucts, and by furnishing the best in eduecational and social
advantages. Kach group and each part of the watershed is
dependent on the others. It is to the interest of everyone to
help safeguard the whole area.?

The Water Cycle

Winds blow, clouds mount the wind, rain falls, and the
lands are replenished. Streams and rivers flash to the sea,
clouds form; and the cycle continues. ‘‘All the rivers run
into the sea; vet the sea is not full; unto the place from whence
the rivers come . . ., they return .. .”™

In summary, the natural circulation of waters (the hydro-
logic eycle) is essentially as follows:

a. The atmosphere absorbs water from oceans, lakes,
rivers, the land, and other exposed surfaces—even from falling
raindrops (cvaporation), and also that drawn from ground
storage and exhaled by the leaves of trees and other vegetation
(transpiration). In arid regions evaporation may lower a
reservoir of water 8 feet a vear. Conifers will transpire the
equivalent of from 3 inches (pines) to 8.5 inches (spruces) of
precipitation.

b. Moisture-laden air is cooled as it moves upward, or as
it comes in contact with other cooler bodies of air, and the
moisture is dropped in the form of rain or snow (precipitation).
Fogs and dews are also forms of preecipitation.

¢. Generally the precipitated water, when it strikes the
surface of the land, is absorbed and held by the surface soil
(absorption), and when the water content of this laver has
reached a saturation point, any surplus penetrates by gravity

‘Hugh G. Calkins.

‘Russell Lord, To Hold This Soil, 1938.
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to undergrownd strata of soil, gravel, or porous rock (infiltru-
tion) where it is stored as ground water. The surface of this
underground reservoir is called the watertadle.

d. When the rate of precipitation is greater than the rate
of abserption and infiltration, part of the water runs along
the surface of the ground directly into streams and rivers, and
thence into lakes and oceans.. This is called surface runoff.

e. Water exposed on the surface of oceans, lakes, rivers,
and land. inelnding that transpired by veegetative cover. is
again absorbed into the atmosphere and the natural eireulation
is continued indefinitely.”

Plants and the Living Soil

Soil and plant relationships are most evident in the case of
native vegetation, since this develops in balance with the climate
and the soil. . The soil itself, in fact, 13 formed under the influence
of the vegetation that grows upon it. and in the long run this may
contribute more to its chavacter than the geological materials from
which the soil was oviginally formed. The native vegetation was used
by primitive man and by early settlers as a guide to the choice
of croplands or grazing land. and it 1s still used in reconnaissance
surveys to indicate boundaries between soil types. In general, broad
plant communities throughout the United States will be found fo

"Adapted {rom H. S, Person’'s Little Walers, 1936,
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coincide with soil associations, though there are some interesting
exceptions, where for example, a certain factor such as rainfall has
a more powerful effect on soil development than on plant growth,
or Vvice versa,

Various plant communities broadly indicate regions of cool or
warm climate; high or low rainfall ; frequent drought; permanently
dry, moist, or flooded subsoil; and land valuable for agricultural
production or for grazing. On western raw land, certain plants
indicate the best, the medium, and poorest soils for small grains and
for the production of forage; and in the case of grazing land, they
are correlated with the carrying capacity of the range.

Soils and plants, following parallel and interrelated paths of
development from initial (algae, lichens, bare rock) to final stages,
usually tend to vegetate a humid area with forests, a semi-arid land
with forage grasses, and areas of deficient rainfall with desert shrub.

Grasses—Of all plants are the most useful to man. To the
grasses belong the cultivated cereals (sugar cane, sorghum,
wheat, maize, rice, barley, rye, oats) as well as the forage grasses
for animals. On the Great Plains, the vegetative cover on
‘‘hard’’ lands is composed of short grasses, mostly buffalo and
blue grama, while on sandy lands, the bunchgrasses, feather
grass, three awn, porcupine grass and dropseeds predominate.
At higher elevations, wheatgrasses, ryegrasses, bromes, fescues,
and other similar tall grasses predominate.

Shrubs—‘Hard’’ lands of the Great Plains are relatively
free from shrubs except where grasses have been weakened and
thinned. Ilere are found such invaders as snakeweed and
prickly pear. Sand sage is abundant on sandy soils. On the
western slope particularly, big sagebrush dominates the foot-
hills. Above the sagebrush belt, oak, mountain mahogany, bit-
ter brush and many other similar shrubs make up a large per-

centage of the cover. .
Forests—The total forest area of the United States today

aggregates about 60 per cent of the original forest. The Rocky
Mountain region contains about 8 per cent of this timber acre-
age, the principal commercial timber of the central and southern
Rockies being western yellow pine.

Soil is determined by

1. Parent material—Soil is weathered rock, to which
have been added the environment’s plant residues and small
living creatures. As the rainfall decreases and fewer mate-
rials are carried through the soil by water, the influence of
the parent material increases.

2. Environment—DPlants build up complex organic mat-
ter and when they die add nitrogen, phosphorus, and other
elements to the soil. Millions of small creatures make these
dead worlds of organic (plant residues) and inorganic (parent
rock) materials, a living soil. In one gram of soil may be
found from several millions to many billions of microscopic
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organisms—bacteria, molds, yeasts, protozoa, minute worms,
and other members of the plant and animal kingdoms. These
organisms prepare the food for plants, bring about chemical
changes which influence the growth of plants, work over the
soil, mixing its organic and inorganic materials, and in many
other ways make a soil usable by plant and man.

The broad difference in soils may be easily seen when the soil
layers are exposed, as by digging a trench in a field. These layers
are called horizons, and the whole arrangement of the horizons
from top to bottom is called the soil profile. In the surface layer,
called the A horizon, life is most abundant, and this is the horizon
that is normally cultivated for crops.. Below it is the B horizon,
which may be heavier and have an accumulation of clay. The A
and B horizons together are the true soil or solum. Below them is
the C horizon, the weathered parent material from which true soil
can be formed only by the slow, ecomplex processes of soil formation.
Soils formed under different conditions have different profiles, like
different races of people, and some do not have all three horizons.

Soil is classified according to three orders and many sub-
divisions to designate those similar in crop adaptation. erod-
ibility, or physical and chemical composition.

Zonal soils are produced under normal conditions
from well-drained parent material acted on by climate and
biological forees, including the Desert, Red Desert. Siero-
zem, Brown, Chestnut, Chernozeb (black), and other
groups.

Intrezonal seils ocenr when either the parent material
or the slope of the land (relief) has produced an effect
that overbalances all other factors. sueh as soils charac-
terized by an accumulation of salts or formed under water.

Azonal soils are those in which the pavent material
has remained just about as it was originally, almost un-
changed by any forees, such as the dry sands:

Erosion

Erosion goes on fairly constantly, has gone on for geologie
ages and will continue. Water running down hill picks up seil,
wears away roek. Erosion has built owr vallevs, our cliffs, our
canyons; has helped form our soil. Some sections of our eountry
are undergoing rapid geologic erosion, some have settled down into
a period of comparatively little change. But man has greatly
speeded up the rapidity of loss of his topsoil by destroying the
number and quality of the growing plants—the vegetative cover of
the earth. Many factors have to do with the rapidity of evosion,
but in every case, given the same conditions of climate, slope, soil
texture, et cetera, erosion is more serious and rapid on a bare soil
than on soil covered with vegetation.
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Accelerated Erosion—by water

Shect erosion is the stripping off of soil or soil mate-
rials, grain by grain, layer by layer.

During heavy showers thin sheets of muddied water
flow across barren surfaces. The large volume of soil
which can be removed from a field by this sheet wash is
shown by the amount of sand and silt accumulated at the
lower end of sloping fields after a hard rain. Plants high
on the slope may be left with their roots uncovered. Others
where the soil is deposited are often completely buried.

The elay and silt transported by sheet wash tend to
seal the pores of the soil and form a waterproof crust, so
that little water soaks into the ground to aid the return of
vegetation. True sheet wash follows no definite channels,
but water tends to concentrate its flow and small drainage-
ways soon develop.

Gullies develop where runnlng water is concentrated:
ruts in old roads, depressed cattle and sheep trails, drain-
age ditches, improperly constructed terrace outlets, or
deepening rivulets. Starting with a small channel or
‘‘shoestring gully’’ across which a man can step, a gully
may increase in size until it is large enough to hide a cow,
a house, or a whole village.

Streambed erosion is responsible for the cutting of
deep gorges and undercutting of the lands bordering
stream courses. Gentle flows in shallow channels often have
been trausformed into raging torrents which swing from
one side of the valley to the other, broadening the flood
plain and eroding away banks. Water that carries a heavy
load of silt or debris has a greater power of erosion than
clear water, just as sand paper rubs off a surface more
quickly than a piece of cardboard.

The increase in flow is usually caused by the removal
of vegetation in the upper watershed, thereby increasing
the proportion of water which runs off during a rain.

Accelerated Erosion—by wind

The blowing of soils is influenced by climate, vegeta-
tive cover, the intensity and turbulence of the wind, the
strueture and humus content of the soil.

Vegetative cover protects soil from blowing. Close
cover with roots that bind the soil is the best protection
from wind.

Soil structure—Sands. and granulated clays are re-
moved more rapidly than cloddy 011‘;

Winds—Turbulence, as well as intensity, is important
in wind action.

Crop cover, stubble, snow, moisture, windbreaks, de-
erease soil blowing.

Inscet infestation affects crops and native vegetation,
exposing the soil,
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would all be part of the picture, but invariably they would be
seen in relation to the land, products of the land, and their dis-
tribution among men.

Cousider the history of our own Colorado, for example. Its
story hinges very directly on man’s attitude toward the land
and the use to which he believed it might be put. To both
Spanish and Anglo-American explorers, with few exceptions, the
mountains of Colorado appeared impassable barriers, the great
grassy plains useless for agricultural purposes. Spanish settle-
ment stopped at the southern border, the Oregon trail went to
the north and the Santa Fe trail to the south. Colorado was left
almost entirely to the Utes and the plains Indians until the nine-
teenth century.

Later these very barriers became goals. As new potentialities
of usefulness were discovered—beavers, gold, grass and browse
for cattle and sheep, acres for wheat, irrigated valleys for fruits
and grain—the pattern of man’s activities changed and changed
again.

If we could reconstruct, in a rapidly moving picture, the
activities of men on this portion of the earth’s surface called Col-
orado, beginning with the earliest known people and coutinuing
to the present, the film would divide into definite periods, each
presenting its own pattern of living—the period of the aboriginal
Pueblo Indians in the west, the epoch of plains Indians, the day
of the mountain men who scoured the streams for beaver, the
gold rush, the cattle kingdom, and the agricultural period with
its great wheat boom in eastern Colorado; the development of
the great stoek raising industry in western Colorado, and the day
we live in, which might well be called ‘“the problem period.”’

No clear-cut lines would separate one period from anotler.
While most of the men in the picture were engaged in cattle
raising, we should see a few beginming the more quiet business
of farming and some still digging gold. In general, however, we
should see that the predominating pattern of each period is
strongly influenced, if not determined, by the way miost of the
men are using the land. Day-to-day life, customs and costumes,
beliefs and laws, ideas of right and wrong—change and change
again as man’s velationship to the land changes. " We should
notice also that each new arrangement of the activity pattern
has its source in something that happens in a preceding period.
The agriculture of today, for example, began when a few trappers
and hunters decided to settle permanently in the new country.
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It grew during the gold rush with the demand for food to feed
the miners and railroad crews. DBut it took the invention of barbed
wire and windmills during the days of the cattle barons to make
farming the occupation which dominated the pattern of living
i eastern Colorado. This in turn drove the stock business
finally into western Colorado.

The Earliest Coloradans

The earliest Coloradans of whom we have any evidence other
than arrow points, dwelt in the San Juan district, probably
nomads, living in brush shelters and eating small game, roots,
and berries.

According to anthropologists, these people began to use corn
and passed gradually to a more settled state. Slowly their agri-
cultural practices improved. They progressed from pit houses
to large communal homes, which we ean study in the remains of
the ¢liff dwellings at Mesa Verde park.

Small ears of corn, beans, and squash seed found in the ruins
indicate that the people who lived in them so long ago were
primarily farmers. Remains of little ditches and dams at various
places in the region show that they understood and practiced
irrigation in a small way. For the most part, however, anthro-
pologists believe that the early inhabitants of Colorado practiced
dry farming, prohably employing about the same methods the
Navajos use today.

These early Coloradans had already learned how to make
soil and water work for them, not only by planting deeply but hy
building up ridges of carth around each hill of corn to cateh the
water as it fell. They had learned to plant their corn hills five
to eight feet apart and rarvely used the same place two years in
succession.  Growing heans in the same field with corn was a
fortunate custom as it added nitrogen to the soil.

These early American farmers made no excessive demands
upon the earth which supported them. Populations were cou-
paratively small, resources practically untapped. The aborigine
produced only for his own use. llis demands were simple. Ile
wove baskets and made pottery, hewed beams for his houses and
gathered wood for his fuel. 1Ile knew little of metals and had
no machines for elaborate products. Ile had neither horses nor
other forms of transportation so that he could not wander far
from home nor engage in extensive trade. At this stage of his
development, after the rigors of his nomadie period—when most
ol his time must have heen required to gather food or proteet
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himself from wild animals and from the elements—he had reached
a comparative stability and security. llis leisure was turned to
naking things he could use everyday. In baskets and pottery he
expressed his feeling for the world he saw about him, the clouds,
the rain, the mountains—and the gods who lived ahove and below
the earth.

‘What happened to destroy this effective if simple pattern, we
do not know, but as we watch the panorama of man’s changing
activity, we see him today swarming over the continent, exhaust-
ing his natural resources, buying and selling, roaring over the
earth in trains and cars, sailing through the air, making his
necessities in great factories; each new discovery, each new in-
vention bringing its problems of adjustment.

The Buffalo People

By the time the first European set foot in Colorado the early
Pueblo Indians of this area had disappeared and the country was
sparsely peopled with roving tribes who wandered over the moun-
tains and plains. The Utes or ‘“Blue Sky People’” dwelt in the
mountains and plateaus, living much as the ancestors of the early
Pueblo people had, on small game, roots, and berries. The plains
Indians ranged over the level areas of eastern Colorado, securing
all the necessities of life—food, clothing, shelter, and even fuel—
from the buffalo.

The maintenance . . . . of these Indians comes entirely
from the cows, because they neither sow nor reap corn. With
the skins they make their houses, with the skins, they clothe
and shoe themselves, of the skins they make rope, and also of
the wool; from the sinews they make thread, with which they
sew their clothes, and also their houses; from the bones they
make awls; the dung serves them for wood, because there is
nothing else in that country; the stomachs serve them for
pitchers and vessels from which they drink; theyv live on the
flesh; they sometimes eat the fat raw. without warming it;
they drink the blood just as it leaves the cows: and at other
times after it has run out, cold and raw; they have no other
means of livelihood.

So one of Coronado’s men describes the economy of a people
who depended upon the buffalo for everything they needed.

When hunters and trappevs entered Colorado in the early
nineteenth century, the plains Indians still lived very much as
they had when Coronado saw them, with one important addition

‘Castenada, Pedro de ¢t al. ed. George Parker Winship, The Journcy
of Francisco Vasquez de Coronado, 1540-42. (San Francisco, 1933), p. 104.
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—the horse. Galloping over the flat country instead of stalking
his game on foot, intensified rather than changed the Indian’s
pattern of living, for he still depended upon the buffalo. Now,
however, he could range farther, hunt better, and be more in-
dependent of his enemies.

For almost 300 years after the first European set foot in the
Southwest, the plains belonged to the Indians. The Spanish con-
querors had not ventured far beyond the southern borders of
what is now Colorado.

Explorers

Several parties of Spanish explorers did wander into the
territory, and Juan de Uribarri claimed the land in the vicinity
of the modern city of Pueblo for Philip V of Spain, naming it
Santo Domingo. But no serious attempt was made at settlement.
Don Juan Rivera was in western Colorado as early as 1765 and
Kscalante’s expedition in 1776 (the same year that the eastern
colonies were signing their Declaration of Independence) tra-
versed western Colorado, seeking an inland passage to the Spanish
settlements on the western coast.

Iixplorers coming westward from the humid United States
for the most part agreed with Stephen H. L. Long that the coun-
try was ‘““almost wholly unfit for cultivation, and of course, un-
inhabitable by a people depending upon agriculture for their
subsistence.”’

Trappers and Hunters

It took the whim of an English dandy—or so the story
goes—to make the white wan see in the land of Colorado a source
of potential wealth,

Beaver hats hecame the vogue in London, and a horde of
adventurers poured into the Rocky Mountain region for the
broad-tailed animals whose sking had suddenly becone so precious.

Ifur companies were organized and expeditions sent into the
wilderness. In the 1820°s and 1830’s trappers and hunters roamed
over Colorado.

Men disappeared for months armed with traps, Kkuives,
pistols, and rifles. If they werve lucky, they had several horses,
a little coffee, sugar, and tohacco. Sometimes they traveled in
groups of three or four, often thev separated and lived in com-
plete solitude. As weeks and months went by the frapper’s hair
tangled with his whiskers and his buckskin clothes hecame greasier
and more bloodstained. Living was hard and crude with expedi-
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ency the only law, and self-sufficiency the greatest virtue. Women
scarcely entered the picture.

Life for the mountain man followed a certain rhythm—a long
period of solitude and hardship punctuated with a week or two
of trading, drinking, fighting, and dancing at a gathering place
in some mountain valley where St. Louis men came with supplies
and money to buy the furs. Brown’s Hole in northwestern Colo-
rado was one of the most famous of these meeting places.

As the demand for beavers slackened and the streams be-
came depleted, a few trappers settled down with Mexican wives,
acquired during brief visits to Taos or some other New Mexican
settlement, and began to farm the valleys. Many of them turned
their attention to the buffalo.

With the change from beaver trapping to buffale hunting,
came changes in the entire pattern of living. Buffalo robes were
too bulky for transportation on pack animals. Besides it took
many more of them to make a sizeable profit than it did of beaver
skins. Wagons, already coming over the Oregon and Santa Ie
trails, made it possible to handle skins profitably by sending
them east on the ‘‘prairie schooners.”” Gathering places gave way
to the permanent trading post—Fort Bent, Gants, Fort Lupton,
and many others—where furs could be safely housed. Trading
was supplemented by a little agriculture and stock raising. As
the fur trade declined, several settlements were begun, one near
present La Junta and one at the site of present Pueblo. All of
them, however, seem to have bheen deserted hefore the discovery
of eold in 1859,

The wholesale destruction of the valuable little dam builders
and the buffalo herds forms a fitting prelude to the story of man’s
use of land in Colorado. Ifor centuries the plains Indians used
the buffalo to satisfy all the requisites of living, without depleting
the herds. A few short years after traders showed the Indian
that a buffalo’s skin might be sold for money, traded for beads
and cloth and firearms, the plains were dotted with heaps of
buffalo bones whitening in the sun. The buffale hecame a rarve
cariosity.

Still the grass was left. Nobody had yet discovered the way
to make money out of this sea of waving grass, or thought of
tearing it up and planting the earth beneath it in even rows.

When Coronado had come in 1540, probably crossing the
southeast corner of Colorado on his way back from the search for
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““Quivira’’, Castenado wrote of the grass which ‘‘never failed
to become erect after it had been trodden down.”
““Who would believe,”” he wrote, ‘‘that 1000 horses and
500 of our cows and more than 5000 rams and ewes and more
than 1500 friendly Indians and servants, in traveling over those
plains, would leave no more trace where they had passed than
if nothing had been there—nothing—’"

When the day of the buffalo was over, the grass still stood,
not very different in its luxuriance from the time when Coronado
and his men first passed through it. Gold in the mountains, how-
ever, was discovered before men realized the wealth that lay in
grass.

Gold in the Hills

With the discovery of gold in the Cherry Creek distriet,
changes in the pattern of living come thick and fast. The imme-
diate scene is fast moving and hectic—fortunes made and lost,
thousands of miners working in triple shifts, gambling palaces
and saloons never closed. DBut this picture i1s a transitory one.

More important are the trends born of the diseovery of gold.
Weaving and interweaving they produce a constantly more com-
plicated pattern, until the disentanglement of any single thread
becomes difficult indeed. Towns were established. Land specu-
lators appeared. Agriculture became a business. The railroad
arrived. For the first time there appears in our picture a group
of individuals who planned to make money not by work on the
land—trapping, hunting, digging gold, farming—but by bhuying
a portion of the land and selling it for more than they paid for it
—as much more as possible. This element of speculation plays
an increasingly important part as our picture widens and becomes
more complicated.

As early as September 1858, Montana City was laid out on
the east bank of the South Platte. Late in October, Auraria was
founded on Cherry Creek, and in November the town site of
Denver was established. Montana City soon disappeared, leav-
ing Denver and Auraria to fight for supremacy. Rivalry between
towns adds a new tone to the everchanging pattern.

Supplies from the east were brought 1o Denver and Auraria,
where they were sent by stage to the various points needing
nining materials, food, clothing, and shelter for the miners.

I'ive cities hegan to promise permanency—Denver, Golden
City, Mountain City, Arapahoe, and Colorado City, for in spite

:Ibid., p. 75.
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of the depression in mining which came during the Civil War
period, by the end of the sixties Colorado was recovering.

Farming Becomes a Business

In Colorado this depression of the Civil War period had been
ageravated by the cost of importing food and supplies. The ve-
sult was a new interest in the agrieultural possibilities of the
irrigable areas of the region. Up to this time farming had been
regarded as a means of subsistence, not a business. A few settle-
ments in the San Luis valley peopled by New Mexicans had eon-
tinued since 1852. Others had sprung up here and there, but al-
ways the emphasis was placed on supplying the needs of the com-
munity itself. llowever, by 1869 the market value of grains, hay,
and vegetables produced in the territory was estimated at three
and a half million dollars—almost as much as the output of mines
for that year. Commercial farming was well on its way, with
large farms already established on the Luerfano, and in the vicin-
ity of Golden, Denver, and Boulder.

Very important among the factors working for increased
activity in the region was the approach of the transcontinental
railroad. The completion of the Union Pacific Railway in 1869
was followed by the bhuilding of two roads into Colorado. 1In
June, 1870, the Denver Pacific jeined Denver to the main line of
the Union Pacifie; in August the Kansas Pacific reached Denver,
connecting the eity direetly with St. Louis.

Both the Denver Pacific and Wansas Pacifie were land grant
railroads, eager to sell land. (osts of construction must be paid.
Aud still more important, there must be settlers to use the roads.
So out went a flood of literature describing the prodigious crops
which eould be raised in the fertile Clolorado vallexs through ir-
rigalion, and emphasiziug the steady markets in the mining
camps and towns.

The homestead laws of 62 offering free land for the taking,
and chaotic conditions in the Last following the Civil War ac-
celerated the movement westward. DBy the early ’70’s the agni-
cultural colony was the predominating tyvpe of settlement in
eastern Colorado. .

Most famous of the colonies was the one at Greeley, named
for the editor, lorace Greeley, who had supported the enter-
prise. The colony was managed on a semi-cooperative plan, the
colony, rather than individuals, securing land, laying out the
town, dividing the lots, and constructing irrigation ditches. The
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menthers owned property and carried on bus‘ness on a purely
individual basis.

Some of the so-called ‘‘colonies,” Colorado Springs, and
South Pueblo among them, were formed by companies affiliated
with the Denver and Rio (rande Railway.

These agricultural colonies along the eastern bhase of the
mountains depended upon irvigation from the mountain streams
to water their lands. Water has always meant life in this arid
country and with the heginning of farming on a commercial scale,
problems arose.

English common law, which had been the basis of water use
in the Iast, prohibited the diversion of water from a stream.
Stronger than any preconceptions of right and wrong, however,
was the demand of the land itself, and in 1861 the first terri-
torial legislature ofNColorado revoked the law completely and
substituted the arid-region doctrine of appropriation, sometimes
called the Colorado system. The aet declared that persons hold-
ing lands on the hanks of streams had the right to use the water
for irrigation, and provided for rights of way for ditches to lands
not bhordering on such streams.

Growth in the scope of farming in the valleys demanded that
irvigation developments keep pace. During the fifties and six-
ties Irrigation ditehes had been bhuilt hy individual farmers to
water small ¢laims on the bottom lands beside the streams. In
the late '60°s and ’70°s members of communities united to build
Larger ditehes.  The canals built by the (ireeley colony were
typical of such community developments. Somewhat later irrvi-
gation projects were huilt by corporations. Most of the corpora-
tions went bankrupt and control passed to landowners under
government guidance. Two of the large irrigation sections in
western Colorado today ave carried on by the U. S. Reclamation
Service. Now the state engineer and his staff regulate the dis-
tribution of water, and the state has heen divided into irrigation
divisions and water distriets,

Towns Increase

With the discovery of gold in the San Juan country in south:
western Colorado about a decade after the rush to Cherry Creek,
such towns as Lake City, Silverton, and Ouray were established.
One of the principal routes to the remote San Juan mines, not yet
reached by vail, lay through the San Luis valley. Towns grew up
along the way as outfitting points, among them Del Norte.
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In the late '70’s silver was discovered ncar Leadville. In
1880 lead deposits were found near the head of the Roaring Fork
of the Grand River and such towns as Aspen and Gunnison
sprang into heing. Prior to this time, western Colorado was
little known. Aside from the early Spanish expeditions of Rivera
and Bscalante in the eighteenth century and Major Gunnison’s
survey for a transcontinental railroad route in 1853, western
Colorado was known principally by the wandering Utes, the
hunters and trappers of the 1820’s and 1830’s, such scouts as Kit
Carson, Jim Bridger, and Thomas Fitzpatrick. Drown’s Ilole in
northwestern Colorado and Antaine Robidoux’ trading post near
the present site of Delta were the earliest settlements.

Forests Are Cut

One of the scarcely noted attendants of the mining period
was the careless use of forests. Miners needed logs and lumber
for their cabins, mining timber, and fuel. Enormous quantities
of c¢harcoal were used. Most of these people regarded them-
selves as transients who would go back home as soon as they
had become rich. They saw no particular reason for being
careful of trees.

The railroads also contributed to the depletion of forests by
cutting greal quantities of Tumber for construction purposes and
for tuel. Unheeded forest fires following the cutting added to
the destruction. Still later lumbering was taken up as a bhusi-
ness and the resources of the forests were ““mined’’, rather than
treated as a self-sustaining crop with a crop vield year by year.
Not until long after the mining days did people vealize that trees
must he kept on upper slopes if valleys are to remain habitable
and productive, that the even How of streams is greatly influeneed
by the forest, that the forest is a great producer of fertile soil,
that the underground flow of water, so important in our springs
and wells and stream flow, is reguiated by forests.

The Cattle Kingdom—on the Bastern Plains

While towns were growing along the base of the mountains,
commercial farming expanding in the valleys, gold and other
metals heing dug out of the hills, a new way of life developed
on the eastern plains. Men began to use the grass, and out of
this new approach to the land grew a culture that formed the
basis for some of the most romantic and melodramatic of Ameri-
can legends—the cattle kingdom.

In the hack of their minds, at least, travelers in the flat
country had always seen it as poteuntial pasture land. In 1541
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Coronado wrote to his king, ‘‘There is much very fine pasture
land, with good grass.”’® Iarly in the nineteenth century, Zebulon
Pike recorded in his diary the opinion that, ‘‘The inhabitants
would find it most to their advantage to pay attention to the
multiplication of cattle, horses, sheep, and goats, all of which
they can raise in abundance, the earth produecing spontaneously
sufficient for their support. .. .”

Still the semi-arid treeless plain remained a -desert to the
forest-minded pioneers from the east: no trees, no logs for cabins,
no rails for fences, few springs or streams. They pushed on
westward.

Occupation of the eastern plains by the cattlemen grew
directly out of an idea of J. G. McCoy, an Iilinois shipper of live-
stock. McCoy decided to establish a cow town where drivers
from Texas could meet eastern buyers undisturbed by thieves
and swindlers. He chose Abilene, Kansas, as the strategic point
where the cattle trail cut the railroad. In 1867 the first herds
were driven from Texas to the little midwestern settlement.

Not all the cattle that reached Abilene were fit for market.
Sometines the market was dull. Surplus cattle were kept on the
prairie where grass was free. The buffalo was gone and within
a decade the range cattle industry spread over the (reat Plains.
‘With it came a completely new pattern of life—men on horseback,
men in boots and ten-gallon Stetsons, round-ups, rodeos, and
branding pens, bawling calves, and the smell of burning hair
and flesh,

Until 1873 the cattle business expanded without interruption.
Cattlemen suffered during the panic of ’73, but by '76 the demand
for beef was on the increase, the market rising. In the early '80’s
came the great cattle boom.

Not only easterners, but Canadians, Englishmen, Scotchmen,
and Australians hustled to the Great Plains to become ranchers.
Perhaps there was a premonition in the air that the day when a
man could ride the range on a spirited horse and watceh his fortune
grow could not go on indefinitely. Perhaps they really believed
it could. But barbed wire had already been invented, and the
intrusion of a few farmers was becoming a source of irritation.

Men serambled for ranches, cattle rose in price; ranges were
overstocked. Cattlemen were more interested in making a profit
while the making was good than they were in sustaining grass
on rangeland that seemed limitless. An area that could have

“Ibid., p. 115.
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adequately supported one steer was forced to carry three or
four. Tall grass was giving way to buffalo and grama grass.
In some places sagebrush and purple iris came in—the grasslands
had started on their downward path. Still prices rose!

liither a hard winter or a drought meant certain disaster,
and with the winter of 1886-87 tragedy came. Millions of cattle
perished. Cattle companies went into bankruptcy. The bottom
fell out of the rancher’s world.

In the meantime barbed wire crept farther and farther west.
The windmill made fenced pastures practical. The railroads had
already penetrated to most parts of the country.

In the late eighties more sheep came in and further compli-
cated the cattleman’s problems, by invading the summer ranges
high in the mountains. When the farmers arrived in large num-
bers and began fencing in and plowing up the winter range on
the flat lands, the situation became still more difficult.

By 1895 the transition was complete from the era of the
cattle barons to a period when cattle raising became a business
conducted more intensively and on a smaller scale. Ranches
operated under a system of fenced pastures. Alfalfa and other
hays were grown for winter forage. High-grade cattle replaced
serub stock and the breeding of fine animals became a part of
the business. Wells and windmills furnished water, and railroads
made long drives to markets unnecessary.

Most holdings in the plains country, however, were too small
to permit proper use of the land. It was not until 1916 that
Congress recognized in its land legislation that such a class as
cattlemen existed in the West. In that year the unit of 320 acres
for farms was increased to 640 acres for range land, with the
restrictions that the land be fit only for grazing and must contain
no timber, have no minerals and no irrigation facilities. This
provision for the cattlemen was still utterly inadequate. In order
to survive they were forced to violate nearly every land law
made, and many of them had long since shifted to the great stock
raising area of western Colorado, where homesteading did not
particularly interfere with ranching and where livestock grazing
was not confined to the land owned.

Wheat on the Plains

The same forces which brought about the end of the great
cattle period—{free homestead land, barbed wire, windmills, rail-
roads—ushered in an era of dry farming on the plains.
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The stock raisers had injured and depleted the grass. The
farmers plowed it up.

With no thought in mind but the ever-expanding domestic’
and foreign market for agricultural products, and encouraged by
unusual periods of abundant rainfall, the settler told himself he
had found ‘‘the finest land on earth’’ and hastened to make it
produce him a fortune. Much of the land should never have been
plowed. TIn a sub-humid region where rainfall is low, erratic,
and scattered, where wind velocity is high, the native stand of
grass with close-growing, thick roots, serves to bind and hold
the soil from the action of both wind and water, and to inerease
water absorption. IFarmers who were used to the humid elimate
of the Bast, imbued with the tradition of land use in their mother
countries were without experience in proper land use in a semi-
arid climate. The lag of the homestead laws continued to add
to the farmers’ difficulties. A farm of 160 acres, enough to make
a good living east of the 100th meridian, was pitifully and dis-
astrously inadequate on the sub-humid Great Plains. By 1870
the tide of the westward moving farmers had almost completely
passed into the regions where vainfall was less than 20 inches,
Yet not until 1908 was the amount of land per homesteader in-
creased to 320 acres.

The farmers did the best they could. They used the only
methods they knew. They labored to superimpose the system
they had always known,

Many of them happened to reach the plains in seasons of
above-average rainfall, and their harvests for the first few years
were all they could desire. Others struck bad luek right away.
The entire period between oecupation and the World War was
composed of good years when the rains fell and c¢rops were
abundant, and had years when rains weve scarce aud crops failed.
During the bad years small dust storms and drifting soil annoyed
the farmers. DBut the dust was limited to isolated areas under
cultivation, for much of the soil was still protected by grass.

A fatal but too usual mistake in land use—particularly in
semi-arid climates where moisture is scarce and erratie, and
balance between moisture, soil, and vegetation is extremely deli-
cate and easily upset—is to consider normal the years of heavy
rainfall, abundant crops, plentiful feed for stock; to consider
abnormal the years of little rainfall, heavy winds, small crops and
small feed. We are all familiar with the c¢ry of farmers and stock-
men, “‘If it would only rain, everything would be all right.”
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True enough, if it would only rain when and where and how we __
want it. But it rarely has in this region, and for all practical
purposes, it rarely will. There have always heen long periods of
drought, varying in intensity, varying in length. This is normal.
If such land is to be used wisely, continuously, and in the future,
these known facts must be the basis of planning and usc.

Homesteader after homesteader failed during the droughts.
The land was sold for taxes or lost to mortgage holders. In good
vears speculators resold land for such large amounts that the
farmer found it difficult, in many cases impossible, to produce
enough to make his payments and pay his taxes. Gradually much
of the land passed into the hands of tenants who must plan their
opcerations on a year-to-year basis, foreing them to work the land
to the limit in order to make a living.

An arid spell from 1901 to 1904 during which many farms
were abandoned, was followed by the discovery of new dry farmn-
ing methods and a wave of resettlement.

Soon the tractor replaced the plow, and wheve the plow could
tear up an acre of grass, the tractor could rip up twenty. With
the World War canie high prices for wheat. The pace was accel-
erated. More and more sod was destroyed for crop land. The
wheat king succeeded the cattle king.

The end of the war brought a drop in prices, but between
1924 and 1929 cropland in the plains area increased by many
thousands of acres. Then came the economic crash, followed by
several years of extreme drought in the early thirties. The
wheat king had bad his day. So had the grass and much of the
soil.  Dust ¢louds were blowing all the way to the Atlantic Ocean.

In about sixty years the (ireat Plains had been transformed
from an opeu-range avea to a region of extensive dry farming,
with almost complete dependence on wheat as the one cash crop.

Acres and acres of grassland stood utterly depleted. When
the grass is gone from great areas, there is nothing to protect the
earth from erosion. As early as 1900 scientists had pointed out
the hazards of destroying the native sod:

When the wild prairie is first broken, the soil is mellow,
moist and rich, producing abundant crops. After a few years
of continuous c¢ropping and cultivation, the physical condition
of the soil changes; the soil grains become finer: the soil
becomes more compact and heavier to handle; it dries out
quicker than it used to; bakes worse. . . .. \fter a soil has heen
cultivated and cropped a long time, it tends to run together
and is very sticky when wet, but when dry the adhesive
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character disappears almost entirely. The grass roots which
formerly held it together are decayed and gone, and now
when loosened by the plow it is easily drifted and blown
away.*

Stock Raising and Farming—In Western Colorado

The great pile of mountains in the center of Colorado, bisect-
g the state north and south, has like a mass of rock in a stream
deflected the northern tide of population to east and west, the
western flow to north and south. The movements of peoples,
streaming past the mountains, have eddied back toward them
from the west, from the northwest, from the southwest.

Today western Colorado presents a very different picture
of land use from that of eastern Colorado. On the western slope
the prinecipal use of land is grazing. About 15 percent of Colo-
rado’s population is on the western slope and less than 10 percent
of the land is used for the cultivation of crops. Much of this
crop production is supplemental feed for livestock that utilize
the great grazing lands of the western slope. Between one-fourth
and one-third of the land is privately owned, about one-third is
National Forest and National Park land, one-fifth is public domain,
and the rest is Indian and state land.

Karly land-use and population movenients in western Colorado
have been described—the first farmers, the Pueblo Indians; the
early Spanish explorers; the Utes, who were hunters; the trappers
and hunters of the 1820’s and 1830's. But on the whole, western
Colorado was in the possession of the Utes until the end of the
nineteenth century, when the discovery of gold and silver brought
miners, permanent settlements, and railroads; and the end of the
cattle kingdom on the plains marked the beginning of the great
stockraising industry on the western slope.

Irrigation in the upper Colorado River Basin dates practically
from settlement, begun by prospectors and miners from the older
mining districts on the eastern slope. The first settlement was
made in 1860 at Breckenridge, on the upper Blue River. Most of
the Colorado Basin was within the territory occupied by the
Indians, and their hostile attitude toward the whites prevented
further settlement for a number of years after that date. In 1873
a treaty was concluded with the Southern Utes, whereby the
government acquired the land in southwestern Colorado and

‘H. H. Bennett, “Emergency and Permanent Control of Wind Erosion
in the Great Plains,” Scicntific Monthly, November, 1938, quoting Prof.
Ten Eyck.

[56]



opened it to entry. Immediately prospectors and miners rushed
in and, on discovering rich mineral deposits, settled the mining
camps in the San Juan region. A few years later prospectors
from the camp at Leadville explored and settled the nearby region
at the head of the Eagle and Roaring Fork valleys, Redcliff being
founded in 1879 and Aspen in 1880. In the meantime stockraisers
had settled in Middle Park (now Grand County) in 1874.

The Uncompahgre or Northern Ute Indians continued to
oceupy the territory now included in Mesa, Delta, Montrose, and
Garfield counties and prevented settlement until 1881, when they
were removed to the Uinta Reservation, in eastern Utah. Immedi-
ately afterward settlers, chiefly farmers and stockraisers, came
in and established homes.

Because of the seanty rainfall, irrigation was found necessary
for successful agriculture. In mining regions the first ditches
were constructed near settlements on the headwaters of the
streams$. As new settlers came in, additional ditches were con-
structed downstream, gradually approaching the mouths. This
reversed the usual order in the development of irrigation, which
generally begins at the mouth and gradually expands toward the
headwaters. Grand Junction was founded in 1882, and in the
next year Grand Valley canal was started as a mutual project to
irrigate a large area in Grand Valley. With this exception, early
ditches were all small individual or partnership affairs, con-
structed as cheaply as possible. Many of them were little more
than plow furrows. The few diversion dams built were either
loose-rock or brush-filled struetures. This deseription holds true
at the present time for most of the ditches in the upper Colorado
River Basin.

On the Colorado River in the vicinity of Grand Valley and
on the Unecompahgre, large areas of irrigable land and the need.
for constructing expensive headworks in the streams made it
necessary to form mutual companies to build the required systems.
After the passage of the federal reclamation act in 1902 the owners
of the several large canals irrigating land in the Uncompahgre
Valley petitioned the government to form an irrigation project in
that seetion and increase the available water supply in the Un-
compahgre Valley by bringing water from the Gunnison River
through a proposed tunnel 6 miles long. The state had under-
taken this work in 1899 and made a survey of the proposed site
but could not induce private enterprise to construct the tunnel.
The government acquired the larger canals in the valley and
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constructed the tunnel at the site previously selected. The only
other government project in the basin was the construction of
a high-line canal to irrigate land in Grand Valley lying above
existing systems. Under the state irrigation-disirict law a number
of projects were started, of which the largest was that in the
Montezuma Valley. Mutual companies irrigate mesa lands on
the North Fork of the Gunnison, and on one or two of the smaller
tributaries.

Irrigation in this region was subject to the general economie
laws governing irrigation in the United States. The first great
boom occurred dl\ring‘ the late ’80°s and early ’90’s, when many
large enterprises were promoted. IFew of these were financially
suecessful, although large areas were irrigated. This boom was
followed by a long depression, which lasted until 1902-03. The
reclamation law, passed in 1902, revived irrigation activities hy
private enterprise, and this revival lasted until 19103

According to figures of 1933, more than 2,500,000 acres were
classified as dry farm land or irrigated land. This land, less than
10 percent of the acreage of western Colorado, produces 44 percent
of the livestock feed and serves as a feed reservoir to earry stock
through lean periods of forage and to fatten them for market."

Dry farming in western Colorado has been inereasing. In the
Dove Creek area of southwestern Colorado, some World War
veterans took up homesteads and have been growing beans for
nearly twenty years. In the past six years the dry farming area
has increased greatly, 15,000 acres of native sagebrush being
cleared annually by immigrants from the dust bowl seeking new
land. Will the history of plains farming be repeated or will it
teach its lesson?

In the Great Divide area from 1912 to 1916 settlers came in
large numbers in response to wide advertising of this region.
They plowed and planted during years of above-average rainfall
and their crops were abundant. But when more normal or so-
called ““dry years’’ followed, most of the settlers were forced to
abandon their farms. Often, too, the overuse of range lands adds
to the potential danger of serious erosion and soil loss.

The stock industry, which utilizes the bulk of the land on the
western slope and is so dependent on the supplenental feed of
the cultivated land, developed more or less simultaneously with

“Robert Follansbee, Upper Colorado River and Its Utilization.

“U. S. Geological Survey, Land Classification of Western Colorado
(1933).
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mining, irrigation, dry farming, and railroads at the end of the
nineteenth century.

To he sure, the first cattle, sheep, and horses arrived with
the early Spanish, and it was this stock that supplied the Indians.
The few early Spanish scttlers, mostly on the skirts of Colorado
to the south, had a small number of stock to meet their own needs.
And long before that period, indeed even hefore the occupancy
of this territory by man, herbaceous animals were using the graz-
ing resources of western Colorado—the grass, the shrubs, the
trees. Nevertheless, in 1848 when western Colorado was ceded
to the United States by Mexico, there were only a few head of
stock. mostly cattle, in this area.

Sam Hartman was one of the early cattle kings, and the old
ITartman Trail ran south from the Nerth Fork country over Black
Mesa through what is now Gunnison, and wound southward as far
as Saguache in the San Luis valley. Early records describe the
North Fork country of western Colorado as a land with

A plentiful supply of wood, water, and wild game. . . .

The wild life not only provided early settlers with food. hut
the San Juan mining camps and Black Canyon railroad erews

were a good market for meat. . . . The North Fork country
was entered through the now almost extinet shimmering
white sage. . .. A fertile land within easy reach of water, on

which the Indians raised corn. .. .7

Livestock statisties in the report of 1880 (prior to which time
the stock industry was confined largely to the eastern part of the
state) indicate a population of 51,000 cattle, 7,000 horses and
mules, 68,000 sheep, and 430 swine—a total of 72,000 animal units
(an animal unit is one cow, one horse, or five to seven sheep).
Ahout 55 percent of this livestock was in the San Luis® Valley,
30 per cent in the La Plata region, 7 percent scattered over the
Rocky Mountains, and 8 percent in what is now Routt and Moffat
counties.”

From 1884 to 1890 the cattle industry boomed. By 1890 the
number of stock had increased to 300,000 animal units, in 1900
to about 625,000 animal units, and in 1930 to about 813,906. Sheep
were brought into this section and as in other areas, there was
almost constant war between the cattlemen and sheepmen. The

‘Rockwell, The New Frontier,

*The San Luis Valley, though technically on the eastern slope, is con-
sidered part of the western slope in a description of land use, because of
its climate, soils, physiography, aud population trends.

“U. 8. Geological Survey, Land Cluassificution of Western Colorado
(1933).
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majority of grazing land was federal land with no grazing restric-
tions except those set up by the users themselves. This restriction
was an attempt by the cattlemen to restrict the use of the land
to cattle; by sheepmen, to restrict it to sheep.

The cattlemen formed a cattle growers protective association,
known as the Night Riders, with members in nearly every cow camp.
At Meeker at one time over 2000 sheep were shot. The sheeprien
retaliated by killing cattle and burning haystacks. Unwritten
law sometimes set a boundary line. For instance, the Gunnison
river was recognized as the dividing line between sheep and cattle,
the south side for sheep, the north side for cattle. Any infringe-
ment led to inevitable trouble.

Not only were there feuds between cattlemen and sheepmen,
but as early as 1893 it was reported that ‘‘the winter ranges were
largely fenced in or overgrazed, and thousands of cattle died
during the winter from starvation.”” In the first decade of the
twentieth century the Forest Service was established and gradu-
ally it established control of grazing on National Forest land. In
1934 the Taylor Grazing Act put the public domain under the
present Grazing Service.

It is possible to run stock on the range the year round by
following the general practice of moving from the lower to the
higher ranges and back during the appropriate seasons. The
eastern part of the basin includes large areas of summer range,
most of which is included in the National Forests. These ranges
were formerly restricted largely to cattle, but during late years
sheep have been permitted to enter. The grazing season in the
forests averages approximately four months. At other times
cattle are grazed on the lower ranges or kept on the home ranches
and fed for a few months during the winter. Sheep are partly
wintered on the semidesert ranges near Grand Junction and
Delta, and some are fed locally, but most of the herds are trailed
to winter ranges in eastern Utah.

The increase of eropland supplying supplementary feed has
made possible the continued growth of the stock industry, for
although some places were overgrazed as early as 1893 and many
places have been improperly grazed for long periods, the stock
industry continues to grow. The western flow of migration of
man and stock is over, but stock continues to drift each year into
Colorado from the north, from the west, eddying back and forth
from one state to another, utilizing the National Forest land, the
great stretches of public domain.
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Today’s Problem Period

Colorado today presents a complex picture, dramatic in its
contrasts.

In about 80 years, no more than a long life’s span, Colorado
has changed from a wilderness peopled by roving Indians, a few
hunters and trappers, and scattered farming settlements, to a
region that holds within its mountains, plains, and valleys more
than a million persons, engaged in a great variety of activities.

Agriculture—including stock raising, dairying, and farming—
is the leading industry if judged by income. But except for
isolated areas it is a highly specialized commercial agriculture, a
far cry from the simple subsistence farms, herds, and flocks of
eighty years ago. Colorado ranks first of all the states in sugar
beet production. Ninety-five percent of all cantaloupe seed and
a large share of the watermelons and cucumbers used in America
are grown on irrigated farms in the Arkansas Valley. Cut flowers
and seeds are shipped to all parts of the country, to Cuba, and to
England. Grand Valley is one of the most highly developed peach
producing sections in the entire nation. Colorado is the leading
lamb feeding state. In 1935 the total livestock income exceeded
that of all erops raised in the state.

Sinee the turn of the century factories have increased until
the value of Colorado’s manufactured products exceeds 183 million
dollars each year. The largest steel plant west of Chicago is
located at Pueblo. It annually turns out 225,000 miles of barbed
wire alone, enough to build a 9-wire fence around the equator.
Colorado manufactures nearly one-third of all the United States’
sugar. Canning factories, smelters, foundries and machine shops,
meat packing houses, flour mills and bakeries, employ many thou-
sands of Colorado’s citizens and send their products all over
the country.

Beautiful Colorado—its crags and canyons and mountain
peaks, its soft green valleys, combined with a healthful climate—
draws tourists and health-seekers from all over the world. Sup-
plying the wants of these tourists constitutes the third-ranking
industry. During the past twenty years there has also been a
marked increase in the number of persons employed in all the
service industries so necessary to a highly industrialized and
complicated pattern of life.

Mining and lumbering are other important industries. In
addition to gold and silver, Colorado produces rare metals needed
in the manufacture of steel: more than four-fifths of the world’s
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supply of molybdenum, one-fifth of the world’s supply of va-
nadium, The state is first in the produection of radium, second
in tungsten. Tn 1936 the value of coal was more than 16 million
dollars, almost as much as the ecombined value of gold and silver.

Four transcontinental railroads enter Colorado. Denver is
one of the 93 metropolitan distriets of the United States, and
trade areas with small urban centers radiate around Grand Junc-
tion and Pueblo.

A highly modern picture, you say, with all the complexity, the
specialization and rapidity of change we associate with contempo-
rary life. And yet, there are places in Colorado where men earry
on their subsistence farming much as they did hundreds of years
ago, raising and making most of the things they need, trading
their beans and corn for a few things they do not produce them-
selves, almost unaware of the kaleidoscopic hurry and confusion
on the other side of the mountain. In northwestern Colorado is
a section never surveyed aud crossed only on foot and horseback.
Not far from mines equipped with complicated machinery and
manned by many neu working in shifts, are streams where people
still pan gold as they did in ’59. Camp Bird near Quray still
depends upon the mule and his pack saddle to transport ore to
mills and smelters. Men still live in mountain eabins making
their daily round of traps, going only rarely to town to trade and
buy supplies. In portions of eastern Colorado where great blocks
of land have heen ahandoned by homesteaders and bought up by
stock companies, large herds of cattle are still run and “‘raw-
hided’’ through the winter. In western Colorado round-ups and
rodeos and branding still follow a pattern not so different from
that of the great cattle days. Bach of the periods that has con-
tributed to the complex pattern we know today, exists in minia-
ture, part of the patchwork.

Colorado shows great progress, great hope, you say, as vou
think of its beautiful cities, with fine buildings, efficient school
systems, attractive homes, and well-kept lawns; as you think of the
green irrigated valleys rich with tomatoes and cantaloupes and
pumpkins, apples, peaches, and pears; the mountains with forests,
the great forage lands of the western slope.

Still Colorado has more than 67 thousand unemployed. A
recent survey shows that 2700 farm families are living on land
which is too poor or on units too small to provide an adequate
living. Kven a greater number, estimated at 3,000, need assistance
through loans and technical guidance. On the eastern plains are
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abandoned lands blowing in the wind, empty houses with doors
and windows boarded, broken fences drifting in sand. In the
foothills are disastrous floods, on the roads are shambling old cars
piled high with bedsteads, stove pipes, ragged mattresses, driven
by men ‘‘who wonder, who don’t know,”’ crowded with families
who don’t talk much, who don’t laugh. On the plateaus are lands
overerowded with cattle and sheep, the forage dwindling, gullies
forming, floods gathering, forming a menace to the fine irrigated
valleys below.
A problem period, indeed.

Colorado’s development is a little different from that of any
other state in the union. For a long time men avoided her high
mountains and grassy plains. The early east-to-west migrations
were split by her mountains and passed to the north and to the
south. Then as other frontiers were settled, men began to enter
Colorado; a few New Mexicans from the south, cattlemen from
the north, stragglers returning from the gold fields of California,
cattlemen coming up from Texas, increasing waves of easterners
seeking beavers, seeking gold, eager to become cattle kings,
planning to be wheat kings, bent on making money one way or
another. By the time settlement began in Colorado, as in other
states settled after the Civil War, industrialism was already pretty
well established on the eastern coast. Factories and machines,
with certain men owning the tools, others working with them,
dominated the pattern of living east of the Alleghenies. Markets
were already waiting for whatever products Colorado might have
to offer. The railroad was on its way to carry these products
to their markets. Colorado had no time to go through a peaceful
home period when her men used the land and its products to
satisfy their own needs. She had no time to develop leisurely
through a period that slowly separated some men from their tools,
slowly changed the concepts of land use, making men see produects
of the land as potential money rather than immediate food, cloth-
ing, and shelter. The market was already established. Men
came to Colorado to feed the market, as well as themselves.

Each successive wave of settlement in Colorado was either
the result of a boom period somewhere else, or in some way con-
nected with a pattern of life in whiech buying and selling had
come to be the dominant factor. Men first came to trap beavers
in order to supply the great demand and receive the high prices
offered in England. The gold rush of 58 was greatly accelerated
by the eastern depression in '57. Most of the men intended to
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get gold, get rich, and get out. The great cattle period was the
direct result of an effort to find an efficient and safe means of
transporting cattle to the eastern market. It grew into a great
inflated boom period. English papers reported that yearlings
could be bought at $4 or $5 a head, could be fattened on free
grass at the cost of another dollar, and sold at from $60 to $70
net. They demonstrated clearly on paper that if 100 cows and
their female progeny were kept for ten years, the herd would
number 1428, not counting an equal number of bulls to be sold.
The homesteaders who followed the cattlemen expected to raise
wheat for high prices on the eastern market. As soon as they
discovered that years of drought were inevitable west of the
100th meridian, demanding that the balance between soil and
water be carefully kept, they mined the soil more furiously than
ever, hoping to make enough profit in good years to tide them
over the dry ones. Buying and selling! Profit and loss! These
were the concepts that conditioned and still condition men’s
minds and actions—not the land, and its continued usefulness.

Today we find it impossible to turn back. Even if we should
like to, we cannot go back to the period when man gained a simple
living from his work on the land, when transportation was limited,
and the exchange of articles very small. New discoveries and
inventions, new concepts and dreams, push us rapidly on into an
ever more complicated and bewildering pattern. Shocking dis-
asters, floods and dust storms, destitute farmers, workers without
jobs—have jolted us.

Today we are faced with what we have, still rich, still full of
possibilities, still able to support a population. We cannot wait
for geologic ages to form new coal beds, new iron and gold and
silver and oil. Our supply of minerals is limited. We must decide
how much, in what manner, without waste, we shall mine them.

The soil on the other hand, the forests, the grass and browse,
the animals are self-perpetuating. If we destroy any one of them
faster than they can rebuild or reproduce, they will grow pro-
gressively more scarce and will eventually reach the vanishing
point. Soil building is a slow process, but it is possible to keep
the topsoil intact, to replace the ingredients of the soils that are
necessary for growing plants. It is possible to maintain forests
through sustained yield. It is possible to keep a balance between
vegetation and animals so that animals may eat and plants may
reproduce and grow. It is possible to keep a balance between
the run-off and absorption of water. It is possible, if we recognize
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the inevitable behavior of soil and water, if we recognize the
possibilities of land use, if we select our use wisely. We do not
attempt to grow orange trees in the arctic zone. It is just as
foolish to attempt to grow crops where grass should grow. One
man, even one community cannot settle every problem of land use,
but many communities, many individuals, can.

Colorado, sitting astride the continent, sends its waters to the
east, north, south, and west, holds in its mountains great wealth
of minerals, of lumber; holds in its plains and plateaus and val-
leys, the possibilities of the fruits of the earth, the bread and meat
and wine of man’s existence. Its problems are inescapably part of
the nation, part of the many states, part of the world. The prob-
lem of other states, the nation, and the world act and react on it.

“We are suffering disasters from the misuse of land. We can
learn much about its logical use by its natural flora and fauna, its
climate, its soils, its available moisture. Each individual has a
responsibility, but the individual cannot solve the great interacting
problems of land, of water, of man. The county, the city, the
state, the nation must all play their parts. We cannot go back,
we cannot live alone, we know that we must solve certain problems
involving distribution of the earth’s products among men.

We don’t know all the answers, but we are beginning to
consider and to act.*®

“Julia B. Tappan and Janet Kromer,
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But what of man? He must cut forests for his needs, must
plant and plow and harvest his food, must harness water power
for his great metropolises. He must earn money to buy those
things he cannot himself produce. Above all he must eat.

Perhaps the land which he owns or uses to produce food or
income is not fit for cultivation. It will blow or gully and ulti-
mately be destroyed. Ishe tostarve? Oris he to destroy his land?

Some balance must be found between the needs of man and
the needs of the land. Fortunately there is still enough good land
to support our people with a high standard of living, sf it is properly
used, ¢f its fruits are distributed.

It is a gargantuan task and takes the understanding, the
thinking, the acting of all of us. We stand or fall together. All
men depend on natural resources, all men are responsible for
their use, their distribution, the conservation for the benefit of
all men today and tomorrow.

Preceding chapters have presented (1) a rapid survey of Colo-
rado’s land resources; (2) behavior of soil and water, the needs
of the land; (3) a history of land use with some of the conse-
quences of misuse. The following chapter will deseribe some
regional land conditions and general principles of land manage-
ment and land practices.

But this is only part of the picture. Each one of us should
know his own community, his state, and his nation, should be
familiar with the many groups which have worked and are
working on this great land problem.

Fact Finding

The first step in meecting a problem is to know the facts. Let
us know the facts of our available resources, their use, and the
results of their misuse in physical terms of lost soil, lost vegeta-
tion, flood, dust storm—and in human terms of unemployment,
migration, tax delinquency, et cetera. Let us be familiar with
the facts that have been gathered so laboriously for the whole
nation by government agencies, by states, universities, individuals.
Let us find out for ourselves where we stand.

Planning

The second step is planning. Let us therefore become familiar
with the planning agencies of the federal government, states, and
counties. Let us remember that successful planning is not done
from an armchair, but includes the individual who is concerned on
the indwidual farm or ranch., Unit farm planning, county plan-
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ning, zoning, soil conservation and grazing districts, state plan-
ning, and federal plarning are underway.

Work Programs

Let us become familiar with the programs of land use that are
funetioning, all the work agencies that are carrying on programs of
flood control, water utilization, land utilization, forest control,
grazing control, soil conservation. Let us become familiar with
the programs and accomplishments of those organizations dealing
with the purchase of submarginal land, loans to land users, efforts
to combat tenancy, marketing, distribution of produects.

Research

Let us realize that we have not the answers to all questions,
that research and experimentation are necessary. Let us therefore
become intelligently aware of the research organizations of our
country.

Education

We cannot expect to become experts in all these fields, but
as eitizens we should know what is necessary, what is going on,
what results have been accomplished, what we may hope for. We
should be able to translate into terms of use for our pupils, for
our communities, the knowledge we have, so that we may take
our place in making the land continually useful.
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In the Foothills

In the foothills at the base of the Rockies water erosion is
severe, wind erosion is prevalent. Torrential rains are common in
this area and in adjacent mountains. Violent destructive floods
have destroyed property and lives.

On the western and southern slopes of the Rockies and the
plateaus of western Colorado most of the land is used for grazing.
Here water erosion is the most striking evidence of maladjusted
use, with sheet erosion, gullies, floods, silting of reservoirs, cutting
of stream banks, destruction of valuable irrigated lands, depletion
of the ranges.

Haven’t floods, dust storms, gullies always occurred in Colo-
rade? What has man’s use to do with them?

Floods have always occurred. Certain combinations of cir-
cumstances cause floods. A torrential downpour or cloud burst
comes so rapidly that the water cannot all be absorbed even by
well-grassed or covered earth. Stream channels are filled rapidly
and water over-flows. In the mountains when the snow is melting
rapidly, when the soil is saturated with moisture, long continued
and heavy rains cause rapid run-off and floods. Buf in late years
floods are more frequent and more destructive. (Gullies are form-
ing and going deeper. When man cuts and burns the trees on
the watershed, when he overgrazes the grass and shrubs, he
increases and adds to the rapidity with which water flows. He
adds to the destructive power of water.

In the Plains

Soil has always been moved on bare ground, around water
holes and in dry washes, on sandy, unvegetated dunes. During
years of drought some plants have always died. Buf over large
areas the close roots and humus remained, the grass came up
again; there was comparatively little movement of soil until
man came with his animals and his plows to the Great Plains.

Men of the plains farmed in ways that were not in harmony
with the climate, the lay of the land, and the make-up of the soil.
The native grass cover was destroyed with great rapidity. Thou-
sands of acres were plowed for farming. The loss of binding roots
and spongy vegetable matter left the soil in a condition to blow.
Wind velocity is high in the plains. Periods of low rainfall are
frequent. Without eover, moisture is rapidly lost. Man eannot
affect the climate, the wind, or the rain. He eannot lay down
new soils; he can, however, farm only those areas suitable to
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farming. He can conserve much of the moisture that falls. He

can to a certain extent stop the shifting of soils. He can recover
the land.

Western Colorado

Water has always run swiftly off the steep slopes of the moun-
tains and has taken soil with it. It has cut the canyons and formed
the alluvial valleys. Trees have been burned by lightning during
countless ages. During periods of low rainfall plants have died.
Heavy runoff has caused soil erosion and gullies. Silt has been
deposited in stream beds. But on the whole this process was slow,
and trees and grass came back. Soil was formed as rapidly as it
was destroyed. Gullies filled in. Man has speeded this process
of destruction. He has cut and burned the trees faster than they
are replaced. He has grazed the grass and shrubs faster than any
can grow, again. He has plowed up and down slopes. He has
speeded the waters’ downward rush, has increased the quantity
that runs over the ground.
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ACCELERATED EROSION PATTERN
Land Use—Watershed Units
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Poor forest management
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The forest is the first line of defense. It is the great natural
reservoir of water. The spongy floor of the forest absorbs and
holds the water. Fire and axe are the greatest enemies of the
forest.

Of the total area of the state (66,000,000 acres), about one-
fifth is in National Forests and an additional 3,956,000 acres of
forest land are in state, county, municipal, and private ownership.

Wise forest management means harvesting the forest crop
for man’s use in such a way that the forest will continue to produce
trees year by year, so that the forest floor remains intact.

Reforestation should be done on 250,000 acres of Colorado
National Forests. Natural seeding is the least expensive and best
method, but in some cut-over or burned areas it is necessary to
plant trees. Proper grazing is good for most forests as it reduces
fire hazards, and by lowering grass competition allows trees to
seed and seedlings to grow. But not too much grazing! Too
many animals feeding on the forest floor will quickly exhaust
the grasses and small plants. Seedlings, twigs, and even the bark
of the woody plants will go next.

Rangeland

Grasslands as well as forests must be restored and preserved,
for grass slows down running water and keeps the soil from
washing and blowing away. Grass—the basis of the great grazing
industry—represents a capital asset. Proper grazing is good on
a normal range. But overgrazing ultimately destroys the capital
itself. Grass must be allowed to reproduce and remain healthy.
Certain simple rules of management include:

(1) The number of stock must be adjusted to the capacity
of the range, i.e. to the amount of edible vegetation which
is normally produced.

(2) Stock must be properly distributed by means of adequate
watering places, fences, ete.

(3) Rotation and deferred grazing, including seasonal use,
are two basic facts underlying good range management
and practices, ie. changing of stock from one locality
to another or keeping stock on specified areas until vege-
tation has a chance to reproduce. These practices permit
plants to grow and seed and assure adequate reserve feed.

(4) The kind of stock should be adapted to the type of range.

The best feed, the fattest stock, and the least erosion are
found on well-managed ranges.
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Dry Farmland

In dry farming sections, severe erosion conditions throughout
Colorado demand immediate remedial measures. The basic prin-
ciple of protection by plant cover applies to cultivated fields as
well as to forest and range lands. Loss of the original grass cover
must be compensated by cropping practices that enable land to
catch the water, resist runoff, and protect the soil against removal
by wind and water.

Furrows should never be plowed up and down hill. Such
furrows are gutters, carrying water swiftly away, and with it
rich topsoil.

Contour furrows hugging the hills in rhythmical horizontal
curves act as small dams, holding the water and storing it in the
soil. Plains soils are able to hold three times the average annual
effective rainfall.

The practice of strip cropping alternates clean-tilled crops
such as beans, potatoes, with close growing or row crops, such as
sorghums, grains, and corn. Soil-laden- water from a clean-tilled
strip is caught and filtered by the close-growing strip below.
Strips are rotated from year to year to preserve fertility.

Strip ecropping around the contours of the land protects gently
sloping fields from erosion. On steeper slopes it may be combined
with terraces. Height, width, and number of terraces are deter-
mined by slope, soil, and crop. Terraces resist the downhill rush
of water. In Nebraska a level terrace, a half mile long, held
118,500 gallons of water after a single rain, or enough water to
cover more than one-third of an acre of land at a depth of one foot.

A stubble from 8 to 12 inches high should be left wherever
possible, to protect the land after the crop is harvested. If beans,
potatoes, or some other crop that leaves little plant residue are
being grown, strips of more fibrous-rooted erops should be alter-
nated. Whether any one or any combination of the soil conserva-
tion practices are used will depend on conditions found in a
particular area—slope, crops, soil, degree of erosion.

Irrigated Land

Farmers in the irrigated valleys must guard against wastage
of water through poor irrigation praetices, and must plan for
proper drainage. They must take care not to lower the water-
table in areas where wells are used. However, unless their prob-
lems are also solved in the grass and forest lands above them,
proper irrigation practices will not suffice. In some of Colorado’s
most fertile areas, there may be little effect of erosion, but floods
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value of adjacent land which must be protected warrants the ex-
pense involved.

If a severely burned or cut-over forest, woodland, or grass-
land is important in the control of floods, planting and artificial
seeding may be done. There may be reservoirs or a series of
reservoirs to protect city property. In irrigated land reservoirs
are built for the storage of water, ie., the six mile Gunnison
tunnel is one of more than six major engineering devices in the
Uncompahgre irrigation project. Diversion of water from the
western slope, across the Rocky Mountains is under way. Water
from the western slope is thus to be used to irrigate valuable land
on the eastern slope.

The specific problems of each area require different combina-
tions of the various treatments. A cure for one area may fail
disastrously in another.

No one yet knows all the answers to the problem of soil con-
servation. Study is still being made of types of terraces, widths
for strip cropping, methods- of pasture furrowing, successful
means of re-establishing grass on retired land, more efficient
slructural devices. In general, however, certain principles have
been worked out which are restoring vegetative cover where they
have been applied. Further important studies are being made in
the economic problems involved. For often the economic factors
in an area may he and are an obstacle to better land use. Con-
servation is a problem of markets, prices, tax structures, cropping
habits, tenaney, as well as one of soil types, degree of slope, and
tillage systems.
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What is Land Planning?

In the words of Mr. Ruben L. Parsons, of State Teachers
College, Troy Alabama :*

““In a broader interpretation, land planning includes the
whole land surface; its occupance—industrial, commercial, or
agrarian; its cover—grass, trees, houses, or factories. It includes
consideration of surface space occupied hy structures for extrac-
tion of materials from below the surface, such as mine tipples,
dumps, and other items that complicate the surface arrangement.
In fact, land planning, by directing man’s encrgies toward cfficient
wtilization and intelligent development of physical, economic, and
cultural attributes of place, designs the aduptation of hwman occu-
pance to the natural cnvironment.

‘‘Land planning is important, because it coneerns our greatest
natural resource—our primary source of wealth—the land. Land
planning is basic to other planning, just as primary production
is basic to industry and commerce,

‘“‘During our brief national history, much of our vast land
resources have been dissipated. Soil has been destroved and
human energy wasted in the cultivation of excessive areas to pro-
duce supplies more abundant than we have been able to distribute.
Many land areas bear witness to the sequence of clearing, ex-
ploitation, erosion, and final abandonment. We have been made
increasingly aware that social stewardship of our land must be
accomplished. Such stewardship is what land planning strives
to attain.

““To assign every unit of land to the use that will best serve
human needs; to apportion the land areas possessing produectivity
according to their capacity to vield; to remedy maladjustments
between land economy and land quality; to conserve human ener-
gies wastefully expended; to curb soil destruction incidental to
land abuse; to preserve land resources as inexhaustible wealth
without curtailing economical production:—these are among the
ultimate objectives of land planning.

‘“Subordination of private ownership to collective enferprise;
gravitation of people towards areas of superior quality; conserva-
tion of areas liable to destruction; and rehabilitation. where Pos-
sible, of those already damaged :—these are immediate accomplish-
ments sought by rural zoning and by other means.

‘“Such allocation of land to agriculture, forestry, grazing,

*Ruben L. Parsons, “The Responsibility of Geographers in Land Plan-
ning”, Education, December, 1939,
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industry, commerce, residence, and recreation as will most effi-
ciently serve its occupants, is the ideal toward which land plan-
ning sets its course. In substantial measure, the future of our
communities, our state, and our nation, depends upon the appro-
priate utilization of our land resources.’’

Have land management practices been epplied successfully
m Colorado?

Some farmers, some ranchmen have applied farm management
and range management successfully and have kept their land in
constant production,

The State College of Agriculture, the Extension Service, and
Experiment Stations have been working with farmers and range-
men for many years for better agricultural methods.

The State Engineer’s Office is responsible for the administra-
tion of all storage and direct-flow irrigation within the State, and
as such, has much information available.

The Water Conservation Board is primarily concerned with
the study and collection of data relative to Colorado’s water re-
sources and is in a position to make constructive regulations as to
the beneficial use of those resources.

The State Planning Commission is involved in planning
relating to the use of basic resources.

The State Land Board is constitutionally responsible for the
administration and use of state-owned lands.

Counties are rapidly acquiring administration of tax delin-
quent lands and the possibility may arise whereby county govern-
ments will play an important part in land usage.

Soil Erosion Districts, consisting of groups of farmers and
other land users, have been formed and are working with various
agencies to make and put into practice a plan of use for all land
in the distriet.

Community, ecounty, and state planning committees are work-
ing out programs for their units.

The Bureau of Agricultural Economics is assisting county and
community planning groups in the collection of economic data and
information.

The Bureau of Reclamation is charged with the responsibility
of the development of large irrigation, storage, and supply systems.

The Indian Service is responsible for the administration and
use of Indian lands within the state.
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The National Park Service administers the recreation areas
within the boundaries of the national parks, and as such, occupies
a very important position in watershed protection.

The Farm Credit Administration is in a position to advance
Federal credit facilities to stockmen and farmers who can meet
the requirements of the institution.

The United States Forest Service has regulated lumber cut-
ting, fires, and grazing in forest preserves.

The United States Grazing Service is administering grazing
distriets and is regulating grazing practices on the Public Domain.

The United States Soil Conservation Service, in cooperation
with farmers and stockmen, has made successful demonstrations
of good land use on watersheds, farm and range land, has carried
on an erosion control program on many types of public lands.
Their program includes the purchase of and adjustment of use
on certain submarginal lands, the development of farm wood-
lands and water facilities, and the treatment of land for flood
control. An important part of the Soil Conservation Service pro-
gram 1s active participation in the work of soil conservation dis-
tricts.

The Farm Security Administration enables tenants to become
farm owners through long-term loans; conduets a rural rehabilita-
tion program of conditional loans to needy farmers, equitable farm
debt adjustment, and guidance in farming methods; completes
and administers homestead projects; provides emergency rural
relief.

The Agricultural Adjustment Administration seeks the double
objective of conserving the soil and adjusting our crop production,
providing an ever-normal granary through commodity loans and
marketing quotas; makes price adjustment payments when author-
ized.

Are there any examples of community land use planning in
Colorado?

Community planning is related to state and federal planning
and includes not only the local people, but the Colorado State
College of Agriculture and Mechanic Arts, the Extension Service,
and the many other Services of the United States Department of
Agriculture. The Extension Service, with its state organization
and county agents, plays a key role.
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History of Development

In the summer of 1938 a statement dealing with the de-
velopment of an organization in each state for effective agri-
cultural program huilding and land use planning was de-
veloped hy the ])epartment of Agriculture. The C(olorado
Extension Service had previously encouraged county plan-
ning activities. It promptly acted to develop an organiza-
tion throughout the state for county land use planning, and
m September, 1938, the State Aovicultural Clearing Com-
mittee approved the plan which the Tixtension Service sub-
mitted to them. This plan was designed to enable farmers
to present their local problems as they saw them and to
express themselves as to how these problems could he most
effectively dealt with.

At the outset, the fact was recognized that any agricul-
tural program for the State must have its l)(mmmnn i the
rural community if finally there was to be e\ol\ ed a sound
land use program, representative of the ideas of the land
users.  Subsequently the (Cfounty Bxtension Agents through-
out the state presented to their local people a plan for organ-
ization of land use planning committees and for dnmcultural
program building. and arranged for meetings to be attended
by the people of the communities to present this plan and
to discuss problems and outline the type of community organ-
ization hest suited to develop a practical community plan

Following this series of preliminary educational meet-
ings, the communities then proceeded to elect a loeal com-
mittée of representative men and women to serve as a com-
munity committee. Representatives of federal and state
agencies who were in a position to contribute to the work
of the committee were vited to assist as advisory committee
members, chosen on the basis of their ability to represent
non-members, for it is important that these members he truly
representative as spokesmen for the group.

Formation of Community Committee

This committee does not do all the plauning, but serves
rather as a committee to give leadership and direction to
the program of land use planning in the community. Sub-
committees are set up to work on specific problems such as
land use, soil conservation, taxation, community life, et
cetera. These subcommittees may also carry on studies and
stimulate infervest throughout the community. They further
determine projects which are to he studied or undertaken
and which are to he submitted to the County Committee with
recommendations that they bhe given attention by the com-
mittee or passed on by the State Committee.

The officers of the community committees compose the
county committce which passes upon recommendations from
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the community committees which are to be submitted to the
State Agricultural Advisory Council. Thus each community
seeks the solution of its particular problem in its own way and
works toward a definite goal with the full support of the
local people, and builds the foundation for successful county
and state planning.

Their recommendations culminate in action wheun the
State Comittee transmits recommendations which have
originated in the community to ederal or State action agen-
cies which are able to effectuate an operation program for
the benefit of the land user in the rural community.*

What are the wajor reconmmendations for conserving soil and

water in plains, the mountains, the western slope of Colorado?

The Plains—N\ecording to Ilugh Bennett in his Soil Conservation:

“Water. in a sense, is the heginning and the end of agricul-
ture on the Plains. Plants eannot be grown without it. of course,
and vegetation is needed to anchor Plains soil against wind.
Cultivated soil, depleted of binding grass roots and spongy vege-
table matter, without water is turned into a powdery substance
suseeptible to easy shifting by the wind. The plants of the Plains
will not grow in shifting seil; shifting soil cannot be stopped in
the Plains without plant coverage. Although rainfall is seant,
usually there is enough to make a crop on the more favorable
lands if none is wasted. (lood land use, therefore, requires the
retention of all possible rainfall on the land as the first step in
protecting the soil from erosion or restoring it to use after evo-
sion has started: and for this reason, couservation of rainfall is
the first step toward the maintenance of a stable agricultuve in
the region.”™

The National Resources C'ommittee gives five types of mieas-

ures for improvement of water supply in the (ireat Plains:

1. Small dams in certain areas devoted to grazing to make
water available for stock on range lands that otherwise
could not he grazed. or to reduce the distance which live-
stoek must be trailed to water.

2. Springs improved, shallow wells dug. and deep wells
drilled to supply water for livestoek in favorable areas.

3. In grazing areas having adequate supplies of stock water,
unappropriated water may be stored and used for the ir-
rigation of forage crops, building up feed reserves for
dry years.

4. Dirigate scatteved tracts of dry farming areas from reser-
voirs or by pumping.

) *Stuart Moir, Assistant Regional Conservator, Soil Conservation Serv-
ice, Region 8.

'Hugh Bennett, Soil Conservation. pp. 741-742.
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‘“‘Emergency measures for controlling wind erosion on the
Plains usually have been practiced after the soil begins to move . . .
They consist principally of tillage operations which roughen the
surface. . ..’"*

““Permanent control of erosion in the Plains involves a com-
bination of precautions that will prevent the soil from getting into
a condition that favors erosion; or, if it is eroding, practices and
measures that will restore soil stability must be installed. For
the most part, such precautions and installations are less immedi-
ate in their effect, but far more lasting, than those of emergency
tillage. . . . Specifically permanent control involves: (1) water
conservation by detention, diversion and spreading structures, and
contour cultivation of fields and contour furrowing of range land
to promote continuity of vegetative cover; (2) the use of protec-
tive vegetated strips and borders of grass, crops, shrubs, or frees;
(3) the adaptation of ecrops and cultural practices to varying
topographic soil, moisture, and seasonal conditions; (4) the con-
servative utilization of increased organic residues produced by
these measures; (5) the retirement of eritically erodible areas to
permanent vegetative proteetion; (6) a shift from extensive cash
crop farming to (a) balanced types of livestock operation and
farming or (b) livestock farming plus the growing of supplemental
feed crops only; and (7) the proper distribution, rotation and
deferment of grazing on range lands and adjustment of numbers
to carrying capacity . . . Also, readjustments in the size of the
farm unit will be necessary in many instances to establish an
economically sound enterprise, especially where there is a shift
from emphasis on crops to emphasis on livestock.’’?

Irrigated Lands
Several quotations follow:

National Resources Board

Crop agriculture of . . . Colorado . . . is usually considered
in terms of irrigation. Colorado is second only to California
in the extent of its irrigated areas. The eastern slope is
deficient in water supply, while the western slope is definitely
known to have a surplus of water, and whatever may be
Colorado’s final allotment of the waters of the Colorado
River, a definite surplus can be considered as available for
transmountain diversion to the eastern slope.

Colorado has always operated on the doectrine of prior ap-
propriation and has never éstablished a policy of arbitrarily
setting a limit for the appropriation of the water of any one
stream. This policy has developed senior rights that are
reasonably sure of an irrigation supply for at least a portion
of the irrigation seasons, whereas the junior rights in many
cases go year after year without obtaining sufficient water.

'Hugh Bennett, Soil Conservation, p. 738.
*Ibid., pp. 739-740.
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The immediate concern of State officials is to conserve
fully, by means of reservoir and ground water storage, all
the waters now native to the eastern slope, and to import
water from the western slope.

United States Department of Agriculture Farmers Bulletin 864,
Practical Information for Beginners in Irrigation.
Experience throughout the arid region has demonstrated
that the greatest danger to irrigated lands is lack of drainage.
Water lost from eanals or applied to crops raises the ground
water, which brings with it the salts dissolved from the soil.
Capillarity brings this water to the surface, where it evapor-
ates, leaving the salts to accumulate until all vegetation is
destroved. The only insurance against this is proper drain-
age. The drainage conditions are therefore equally important
with the water supply and should be looked into with as much
care. When there is not good natural drainage, artificial
drainage must be supplied.

The quantity of water to apply in one irrigation, the length
of the interval between irrigations, and the total quantity
used in any one season all depend on a large number of soil,
erop, and climatic conditions. Few farmers possess the tech-
nical skill and equipment to determine unaided the quantity
of water required per acre and the best methods to employ
in applying it. Farmers needing such information should seek
aid from the State Agricultural College, either through the
County Agricultural Agent and Extension Service or the Hx-
periment Station, or from the United States Department of
Agriculture,

United States Department of Agriculture Miscellaneous Publica-
tion 338, Soil Defense on Range and Farm Lands in the South-
west,

Lacking sufficient rainfall to grow crops without supplemental
water, except on a small acreage of the higher tablelands,
Western Colorado ean develop little agriculturally execept
along her streams, The life of the region literally flcws in the
rivers and streams that course through the valleys. Villages
and towns are strung along the streams and rivers like beads
on a string.

To the farmers of this area, her streams always have been her
rain clouds.

State Plan for Land Use Planwing, report of Colorado State
College of Agriculture and Mechanical Arts and United States
Department of Agriculture, cooperating.

Soil Productivity

The problem of organic matter depletion of soil is more
acute in the irrigated areas than in the dry land farming
areas of the State. The following is taken from Extension
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Bulletin 356-A from material provided by T. (. Stewart, Ex-
tension Soil Conservationist:

““A 2l-year experiment conducted at the Huntley, Mon-
tana, Experiment Station on Irrigated Land shows an average
difference of three tons of sugar beets per acre in favor of
pasturing alfalfa with hogs instead of harvesting it as hay.
““‘During seventeen years on the irrigated experiment sta-
tion at Belle Fourche, South Dakota, an average increase of
three tons of sugar beets per acre in favor of pasturing three
years of alfalfa with sheep was secured in comparison with
harvesting the alfalfa as hay in 6-year rotations.

“In twenty-four years of experiments completed in 1934
at the Scottsbluff, Nebraska, irrigated station, a simple ro-
tation of oats, sweet clover pastured and sugar heets two
vears, has averaged a net return per acre of $24.26, the second
most profitable return from thirty-two cropping systems in
the experiment.

“Iarmers who continually raise and sell crops away from
the farm will eventually hecome hankrupt because of the
depletion of organic matter and fertilizing elements in the
soil resulting in low yields . . .”",

Development of Metheds of Draining Irrigated Lands, by C. G.
Elliott, Chief of Drainage Invstigations, USDA, 1911,

The outstanding utilization of waters throughout the
entire Colorado River Basin is and always will be for irriga-
tion.

In the large reclamation projects of the Uneompahgre and
Gunnison valleys in Colorado, drainage works of consider-
ahle extent have been necessary concomitants to irrigation.
The difficulties to be met in draining lands in the Uncom-
pahgre and Grand River Valleys in western Colorado are
quite different and more serious than in many irrigated
sections. The land is of a shale formation, which when wet
becomes exceedingly soft, sometimes to a depth of 10 or 15
feet. The cultivated areas arc frequently hordered on one
or more sides by lands in which the shale is partially dis-
integrated and which convey the water from the higher ir-
rigated land, or possibly from irrigating ditches, into the
““s0il hlanket’’, where it fills up the land so completely as to
make a permanent hog. As a preliminary to draining such
land, soundings or borings are made to locate the position
of the shale through which the water reaches the bog. Not
infrequently it is entirely impracticable to place a drain
through the wet part of the field because of its extremely
soft and unstable condition. At least a part of the water
must be intercepted and prevented from entering the field
before complete drainage can be cffected.
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The difficulties of construction are often serious and per-
plexing. The sides of the trench must often be sheathed
closely to prevent the earth from caving and filling the trench
before the tiles or wooden boxes can be placed in position.

Western Slope Range Lands

‘‘ Accelerated erosion Is a major problem over at least three-
fourths of the range country. (Colorado River Basin Region.)
Krosion by water is the prineipal form of soil stripping and the
major cause of land depletion and siltation of reservoirs. Range
depletion is both the cause and the result of erosion over a vast
grazing arca. Erosion and range depletion have a clear causative
relation to accelerated floods, and all three are intimately associ-
ated with the impoverishment of occupants of the land . . .

““The Soil Conservation Service, the Forest Service, the Divi-
sion of Grazing, the Bureau of Indian Affairs, the Agricultural
Adjustment Administration, and other IFederal agencies as well
as state agencles, community organizations, and individuals are
striving cooperatively to conserve the principal resources of the
region—the land, water, and vegetation.’”

‘““Watershed surveys, covering all phases of land use and
condition and human need, provide an over-all watershed picture
for these areas. This broad appraisal of conditions and needs
1s the basis for finding and selecting for immediate work the most
critical erosion and silt-contributing areas within the watershed
areas where erosion control is badly needed and which, in the
light of the entire watershed picture, must come first in erosion-
control operations. In this way, the lands throughout these large
districts ave treated as part of a unified plan for the whole in-
stead of as separate units without relation to one another. Thus,
farm and ranch, range land and irrigated land fall together into
a living mosaic which forms the bhasis for the operations of the
Service in the (olorado Basin area. .

‘“The key to control of erosion on the extensive range lands
of the Colorado River Basin Region is proper range manage-
ment,’’*

““Some of the most serious erosion of the entire Colorado
River Basin region is encountered in the Plateau section. Sheet
evosion is most serious, but gullying is destructive locally, par-
ticularly on the more productive alluvial and valley-fill lands.
Over many large areas, gullying has become a characteristic
feature of the valleys and basins. Most of them are of the straight-
walled, undercutting type which branch and expand rapidly
wherever the watersheds are overgrazed. Gullying, however, is
not restricted to the valley lands: many overgrazed slopes have
heen secarred with short ravines, especially on the heavier shale-
derived soils of high salinity. But sheet washing is the prinecipal
menace to the more sloping areas. It is taking place over the

3Ibid., p. 781.
Ibid., p. 783.
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greater part of the uplands, most seriously where the surface has
been bared or nearly bared of vegetation. Because of the rela-
tively larger area of sandy land, wind erosion is most serious in
the southern sector.”’®

“From the standpoint of erosion control and water conser-
vation, commercial production of small grain by dry farming
should give way more to the growing of livestock feed. With
respect to the range, such large acreages of cheap land are utilized
that it is commonly felt that comparatively little expense is
justified for conservation measures. The most economical pro-
cedure includes range improvement by proper stocking, better
distribution of the animals, and adjustment of grazing to seasonal
conditions, together with adequate stock-water development,
water spreading, and conservation of rainfall by contouring in
the more favorable areas.

“In cooperation with those using the range, the Division of
Grazing, Department of the Interior, is undertaking here, as in
many other parts of the Western range, to improve conditions
through administrative grazing districts.

‘“A counsiderable part of the area—most of the rougher lands
—consists of exposed geological material on which erosion has
long been too active for the development of true soil.

““A very large part of the land of the Colorado Plateau is
under public ownership or control, representing principally pub-
lic domain, national forest, Indian reservations, and state lands.
Privately owned lands consist chiefly of the large irrigated areas,
““railroad’’ lands, and relatively small tracts of range. The
Federal Government has made large investments in this region,
as in the Indian reservations and Boulder Dam.

““Tror these and other reasons, responsibility for erosion con-
trol, econservation of water, and better land use is largely that of
the Federal Government.’”®

*Ibid., p. 792.
*Ibid., p. 795.
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How Does a Soil Erosion District Work ?7?

In principle, a Soil Erosion Distriet is one of the most demo-
cratic organizations yet devised for the purpose of an organized
approach to any problem. The district is entirely self-governing;
no public agencies have any supervisory or.dictatorial powers
in it. Its governing body, a board of five men elected and ap-
pointed by the land owners, is responsible to the electorate within
the distriet for the care, treatment, and operation of the land.

In 1937, the State Legislature of Colorado enacted the Colo-
rado Soil Erosion Distriet Law.

The State Law

The legislative act authorizing the organization of Soil Ero-
sion Districts defined the problem confronting Colorado in the
following words: ‘““The General Assembly hereby finds and de-
clares that the State of Colorado, through wind and water erosion,
has lost for agricultural and livestock uses approximately six
million acres, or one-tenth of the total area of the state; that
these losses range from severe damage to complete destruction
of the top soils of these areas; that these losses have been caused
largely by improper farm and range practices; and that the areas
of land thus destroyed will increase until and unless a uniform
method of farm and range conservation is established by law
over the entire state.”’

This law is what is called an enabling act; that is to say—
the law merely sets up the legal machinery whereby rural land
owners can, if they so choose, set up conservation districts for
the care, treatment and operation of land within the district.
There is nothing mandatory about the Act—all actions for the
formation of a distriet, which is in reality a political sub-division
of the State, are dependent upon the voluntary action of the land
owners. Before a district can be created, it is necessary to hold
a legal referendum where all resident land owners can vote and
express their views as to the creation of the district. If a major-
ity favor the formation, then the Secretary of State is author-
ized to issue a Certificate of Organization.

Land Users Develop Program

In a district the land owners and operators develop a pro-
gram of land use, based upon their experience and upon such
technical information as can be obtained from the various State
and Federal agencies who are equipped to supply these data. This
information supplied by Federal and State agencies may include:
types and characteristics of the soils; detailed topographic or
aerial maps showing the present status of land use; vegetative
surveys showing the quantity and kind of existing vegetative
cover; analysis of the economic status of the people within the
district ; relationship of the district to the county or counties where
it is located: and all other pertinent and applicable information,

"By Kenneth Chalmers, Colorado State Coordinator for Soil Conserva-
tion Service. [ 118 ]



The powers of a district are broad and elastic. They have to
be, in order to cope with the great variety of conditions there are
in the State. In general, they provide that a district may carry
on any type of work which relates to the care, treatment, and
operation of the lands within the distriet. The statute further
provides that the district may request and obtain the assistance
of Federal and State agencies to aid in the carrying out of its
work plan. For example, the Department of Agriculture is in a
position to assist a district by furnishing trained technic’ans
which include engineers, foresters, agronomists, range men, con-
servationists, economists, men trained in rodent and inseet control
work, and others. In addition, the Department is in a position
to make available a limited amount of heavy equipment which
can be loaned to the district at a nominal charge. Likewise, if
CCC camps are located in or very near the locality the district
can avail itself of this assistance, provided the services of the
CCC camp are utilized on work which is of public benefit such as
flood control, erosion control work for the protection of high-
ways, et cetera.

Police Powers

In addition to the powers granted to a district for the care,
treatment and operation of lands, the district can exercise ecer-
tain police powers for the enforcement of land use regulations
which may have been adopted by a majority of the land owners
within the district. At first these police powers may appear to
be a radical change from our present conception of land use, but
upon more deliberate and mature consideration we find that there
is nothing new in this procedure. For years we have been ac-
customed to traffic regulations in our towns and cities. When
we build a house in town we have to conform to certain building
and sanitary regulations. In many cities certain areas are zoned
where business buildings cannot be erected and residences must
be approved by the appropriate authorities. The general publie
has accepted these regulations and thinks nothing of them because
they realize that they are for the general good of the community.

Land use regulations within a district are identical to those
just discussed for cities. In a district it may be agreed upon by
the land owners of the distriet that eertain practices must be fol-
lowed if the resources of that area are to be protected and con-
served. To achieve this objective, it may be necessary to adopt
land use regulations and have the power of enforcing the same.
This procedure, however, should be used with judgment and
caution. The success or failure of a district does not depend upon
the power of the district to enforce regulations, it depends upon
the sincere interest of the residents to put into effect sound and
economical plans for the conservation of the resources.

A Soil Erosion Distriet is merely a vehicle or a device which
communities can use for a unified, coordinated approach to a
problem of common interest. The working out of the plan of
procedure for district operation has to be carefully considered
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and it should fit into the general economy of the community and
have as its objective the general good of the community. If th's
practice is followed, conservation distriets will be of incalculable
iBmportance in conserving and using the natural resources of the
State.

Sgil Ergsion Districts Are Successful

In the very center of the plains area of Colorado districts have
been formed and are now in operation. 1In order to control the
situation in this area, the land owners within the districts adopted
the following land use regulations:

(1) No additional sod or brush land shall be broken out
for erop production except after careful consideration
and approval by the District Board of Supervisors.

(2) No land designated by the County Agricultural Con-
servation Committee as restoration land shall be broken
out for crop production during the present program.

(3) Al lands within the District which are subject to
seasonal or continuous erosion shall, through a reason-
able effort, be controlled by the use of appropriate
vegetative and/or mechanical means.

These regulations provide a means whereby the residents of
the district can more or less control and direct the type of agri-
cultural produetion within the district for the benefit and pro-
tection of the resources of the district.

The first problem confronting the distviet was that of stabi-
lization of badly blowing land which had to he done before any
long time gradual readjustments could be put into effect. To
accomplish this the Distriet Board of Supervisors obtained leases
upon large blocks of non-resident owned blow land. As soon as
these leases were ohtained the supervisors in cooperation with
the IKxtenmsion Service and the IMavm Security Administration
arranged for a loan from the latter agency; this loan heing ad-
vanced on the hasis of the assignment of Agricultural Adjust-
ment Administration payments. Thus, the distriet has been able
to obtain some financial assistance to enable it to utilize the
services of the Soil (lonservation Service to list and plant cover
crops for the purpose of stabilization. To date approximately
50,000 acres have heen so treated and sufficiently stahilized that
they are no longer in a condition to hlow. Wherever possible,
this work has been done adjacent to resident operators in ovder
that they would bhe afforded protection from adjacent, uncon-
trolled, non-resident owned land.

Another problem which confronted the district was that
many of the owners and operators were attempting to make a
living on units which were too small for economical production.
In cooperation with the Extension Service, Land Utilization Sec-
tion of the Soeil Conservation Service, Bureau of Agricultural
Lconomies, Farm Security Administration, and others, the Board
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is working out a program of enlargement of operating units W}}ich
will be of a sufficient size to permit at least a subsistence living.

The Board of Supervisors has already contacted the State
Tax Commission and discussed with them the desirability of a
reclassification of agricultural lands within the distriet so that
a gradual readjustment from strictly cash erop produetion to a
diversified, livestock, forage e¢rop, and cash crop production can
be more easily effected. The Board is considerine and working
upon a proposed readjustment of existing school districts so that
hy consolidation and realighment of boundaries, a more eco-
nomical and efficient use of funds may be made.

The Board is continually working in elose cooperation with
the County Planning group so that the developments within the
district will be consistent with the County program and will be
an integral part thereof.

In the range country in western Colorado where a distriet
has heen in operation for more than two years the problems con-
fronting the district are somewhat different. In this particular
district the most acute problem was, first of all, protection of
grazing lands within the district from itinerant livestock pro-
ducers.

For many years it has been the custom for stockmen to lease
a strategic piece of land eontrolling the water and from this hase
use all of the suwrrounding country dependent upon this water
free of charge. This praetice not only inereased the rapidity of
range depletion but mitigated against the local operators because.
in many instances, they would be deprived of feed upon which
their operations were dependent. By the c¢reation of this district
the Jocal residents have been able to alleviate the use of this land
in a more equitable and efficient mamer. The bhoard is obtain-
ing leases on non-resident owned tracts and in cooperation with
the Land Utilization Section of the Soil Conservation Service they
are developing community pastures, separating the use of the
sheep and cattle ranges, constructing drift fences for the proper
seasonal usc of the range. providing water holes for better dis-
tribution of stock, and are grazing the lands under this control
in aceordance with the indicated grazing capacities.

As in eastern Colorado this hoard is working toward a stable
production, they ave enlarging some of the units to provide for a
stable subsistence living, and they are having considerable sue-
cess in readjusting the grazing use of the area so that it will
provide for a permanent use ot the range.

Many of the long time objectives set up by the districts will
be dependent upon the gradual change in the public thinking
and conception of conservation. This process is slow and will
be largely dependent upon education.

One point to he stressed is that in Colorado the distviet is not
solely a medium for soil and moisture conservation in its strictest
sense but it can be utilized for etfecting many changes in land
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uise providing for the care, treatment, and operation of lands
such as rodent control and weed eradication.

Are there any cooperatives in Colorado?

‘““From carnations to pinto beans, and honey to turkeys, there
is scarcely an agricultural commeodity in Colorado’s wide diver-
sity of farm products that is not handled cooperatively, Mr.
Sherman reports. He says that approximately one erop dollar
in every three is received or bargained for through cooperatives.
Livestock cooperatives are reported to account for a third of the
cooperative business in the State.’’®

Is wild life an important part of land conservation and use?

The conservation of wild life is often discussed from an aesthetic
point of view and from a business point of view, due to the fact
that hunting and fishing bring money into a state.

A balance in wild life is also desirable in the care of forests
and grasslands. Mountain lions balance the number of deer,
coyotes, rabbits, et cetera. But the eonservation of less spectacular
wild life is of great significance in individual farm life and economy.
Birds are useful in controlling insects. Woodlots, stream bank
thickets, shrubs, furnish shelter and food for wild life. Skunks,
snakes, hawks have their place in rodent control. Rodents have
their place in aerating soil. With wild life it is a question of balanc-
ing vegetation and wild life, rather than exterminating or protect-
ing any one species.

What is the relationship of mineral conservation to land use?

Minerals are in a somewhat different category of natural re-
sources. They are non-renewable and their plan of use is based
on a different principle. We mine minerals. Forest, grass, wild
life all are renewable resources.

Because mineral resources are non-renewable, a wise and in-
telligent use of those resources is essential if they are to be main-
tained for future use.

There are federal and state agencies as well as private inter-
ests which deal particularly with minerals—ore, coal, et cetera.

sLand Policy Review, March-April, 1940, commenting on Val C.

Sherman, Farmer Co-ops in Colorado, Wichita Bank for Cooperatives,
Wichita, Kansas, 1939.
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