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This report of the Lower Colorado Region Framework Study State-
Federal Interagency Group was prepared at field-level and presents a
framework program for the development and menagement of the water and
related land resources of the Lower Colorado Region. This report is
subject to review by the interested federal agencies at the depart-
mental level, by the Governors of the affected States and by the Water
Resources Council prior to its transmittal to the President of the
United States for his review and ultimate transmittal to the Congress
for its consideration.

June 1971



"The argument is increasingly heard
that a fundamental contradiction has
arisen between economic growth and
the quality of life, so that to have
one, we must forsake the other.

"The answer is not to abandon growth
but to redirect it."

Richard M. Nixon
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SUMMARY

The basic purposes of the Land Resources and Use and Watershed
Management appendixes are to express the interrelationships of land and
water and to provide, for the years 1980, 2000, and 2020, a broad guide
to the wise use, treatment, and management of land resources in the
Lower Colorado Region to maintain and improve the productivity and
environmental stability of the land base. The information presented in
this appendix should provide most of the land-oriented data required
for the other appendixes and for the Main Report.

The Lower Colorado Region, as defined for purposes of this water
and related land resource study, occupies 90,328,000 acres (141,137
square miles) in the Pacific Southwest area of the United States. The
1965 population of the Region was 1,847,300 (hydrologic area).

Elevations within the Region range from slightly under 100 feet
above sea level near Yuma, Arizona to over 12,500 feet on Humphreys
Peak near Flagstaff, Arizona. Although aspect, latitude, prevailing
winds, and storm patterns directly influence temperature and precipi-
tation, the range in elevation is the major influence. A combination
of these factors present variable management problems related to the
associated activity, vegetation, erosion, water yield, etc.

The Lower Colorado Region has a wide variation in vegetal cover
types. The forest types extend from the small alpine areas on top of
the highest mountain peaks; through the coniferous forest zones of
spruce-fir, Ponderosa pine, and the pinon-juniper and oak woodlands,
and the chaparral types. The rangeland type extends from the forest
type through the northern and southern desert shrubs, the northern and
desert grasslands, down through a small area of true desert near the
mouth of the Colorado River on the boundary between Mexico and Arizona.
Scattered throughout the Region are areas of cultivated land, including
irrigated pasture, with the largest blocks in the lower Gila and the
southern half of the Lower Main Stem subregions. More than 500,000
acres of the Region are developed as urban and industrial areas. More
than 340,000 acres of the Region are occupied by water in the form of
streams, lakes, impoundments, and reservoirs.

About 52 percent of the total land is federally owned, 12 percent
is in state and other public ownership, and 36 percent is private land.
About one-half of the latter is in Indian reservations held in trust by
the federal government.
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In 1965, about 2 percent of the Region was in cropland, 64 percent
pasture and range, 33 percent forest and woodland, and less than 1 per-
cent in urban, transportation, utilities, etc. More than 76 million
acres were grazed by domestic livestock on rangeland, forest land, and
cropland. Commercial timber was produced on about 5.5 million acres.
About 5.5 million acres within the Region were designated for outdoor
recreation, almost 3 million acres being in the national parks and monu-
ments., More than 0.8 million acres were in designated wilderness areas
and 1.9 million acres were managed primarily for fish and wildlife. An
estimated 75,000 acres are utilized for production of mineral resources.
More than 4.1 million acres were within military reservations.

Most land is suitable for more than one use. The general charac-
teristics of the land - topography, soil, elevation, native vegetation,
climate, ete, - determines the suitability of the land to support kinds
and combinations of uses. An inventory and analysis of land suitability
and availability reveals that, while there are sufficient suitable lands
avallable for land use considered in the study, there will need to be
widespread adoption of the multiple-use principle in order that the
projected requirements for all uses may be fulfilled. A summary com-
parison of land suitability and availability with requirements projected
to the year 2020 follows:
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Land Use

Suitable & Projected

Cultivation (irrigated)
Cultivation (nonirrigated)
Livestock Grazing

Timber Production

Urban and Industrial
Outdoor Recreation §/
Wilderness

Military

Mineral Production

Fish and Wildlife %/
Water Yield Improvement
Transportation & Utilities

Flood Control 2/

g;zséi/ Avai;ggle Reggégei7nts

--------- 1,000 acres ======-c-===--
1,785 16,620 1,833
31 188 19
76,054 76,054 65,807
5,458 5,458 5,0kl
513 n/a 2/ 1,56k
5,542 N/A 6,146
861 3,458 3,458
4,126 N/A N/A
75 N/A 223
1,858 1,858 15,020
1k 3,685 1,41k
660 N/A 1,145
T7 N/A 336

1/ Compatible uses are not excluded.

2/ N/A signifies not applicable.

3/ Designated outdoor recreation areas.

E/ Designated lands available for hunter use but not excluding

other compatible uses.

5/ Area required for impoundments and structural works.
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Watershed management is the analysis, protection, development,
operation, or maintenance of the land, vegetation, and water resources
of a drainage basin for the conservation of all its resources for the
benefit of man. This process is complicated in the Region because of
the complex land ownership and administration pattern. Major problems
involved in the protection and management of the Region's watershed
lands include erosion, inadequate water yield, upstream floodwater and
sediment damage, degrading water quality, wildfire damage, water supply
deficiency, and those environmental quality problems directly related
to land use and management of land resources.

Watershed protection problems and needs are projected on the basis
of expected development and growth with no additional protection or
improvement measures installed after 1965. Average annual upstream
floodwater and sediment, erosion, and wildfire damages are $28.9 million,
$6.7 million, and $5.7 million, respectively, based on 1965 conditions;

a total damage of $41.3 million. These damages are projected to
increase to about $272.0 million by 2020.

Over the past several years, significant advances have been made
in watershed management practices and techniques by landowners and
public land managers. The goal has been to minimize the effects of
changes in the ecological balance that man's first activities had dis-
rupted, and to modify it to create greater benefits for man.

Although most land has had some treatment, there is no accurate
method for determining what portion of the total area had received
adequate land treatment and management by 1965. On an equivalent acre
basis, using present standards, sufficient measures had been installed
to adequately treat about 37 percent of the irrigated cropland in the
Region. While most public forest and range lands utilized by domestic
livestock are under some form of improved livestock management, only
15 percent of these lands benefit from completed management programs.
Less than 10 percent of the commercial timberland in the Region has
been developed and is being managed for the maximum production of timber
products. An estimated 25 percent of the measures and treatment needed
for the efficient development and management of urban and other lands
have been provided for based upon the 1965 needs of the people. In
nearly all cases, the measures and practices meeting the standards in
1965 are expected to be inadequate in the near future because of
improved technology and a limited useful life. All will require
maintenance and rehsbilitation.

Cooperative type projects constructed by 1965 include 17 upstream
flood prevention projects and one agricultural water management project.
Between 1965 and 1970, four additional upstream flood prevention projects
were completed.
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The suggested program was divided into two categories; Land Treat-
ment and Menagement and Upstream Flood Prevention. In formulation of
the land treatment and management part of the program a distinction was
made between that portion which is "water related" and that portion
which is "associated." The water related portion is that which has
significant effects on the water resource. The associated portion is
primarily production oriented. The upstream flood prevention program
was considered totally water related.

Land Treatment and Management

The land treatment and management program includes water related
practices and measures which improve the quantity, quality, and timing
of runoff; reduce erosion and sediment production; and improve the
efficiency of irrigation water use. The associated practices and
measures are needed to meet the requirements for production of food and
fiber.

The suggested program represents a composite level program which
reconciles envirommental protection, and production objectives. It is
necessary to satisfy the projected requirements and insure the improve-
ment of production of all resources and uses from water and related
land on a sustained yield basis.

As the plan was formulated esthetic values and environmental
factors were of primary consideration. Ideally the land treatment and
management program should harmonize with all water and related resource
development programs required to satisfy present and projected demands
within the Region.

Total cost of the suggested program by time frame is presented in
the following tabulation:

Suggested Land Treatment and Management Program
Regional Summary ($ million)

Costs | 1966-1980 1981-2000 2001-2020
Installation
Water Related 236.4 426, 2 281.8
Associated 43,3 99.1 L7.7
Total 279.7 525.3 329.5
OM&R
Water Related 23.8 57.6 70.7
Associated 5.2 9.5 13.3
Total 29.0 7.1 8L.0

Note: 1Installation costs are total for the time frame; OMXR costs
represent the annual cost in the last year of the time frame.



Of the total installation cost, about 20 percent would be on
cropland, 22 percent on rangeland, 56 percent on forest land, and 2
percent on urban and other land. About 68 percent of this cost would
be federal expenditures and the other 32 percent would be nonfederal.

In comparing the annual rate of expenditure for installation cost
of the suggested program with the annual rate of expenditure for the
going program (average for the 1965-70 period): The suggested program
rate would be 2.3 times the going program rate for the 1966-1980 time
frame; 3.1 times for the 1981-2000 time frame; and 2.0 times for the
2001-2020 time frame.

On an equivalent basis, a total of 19.7 million acres would be
adequately treated during the 1966-1980 time frame; 27.3 million acres
during 1981-2000; and 17.1 million acres during 2001-2020.

Implementation of the suggested program would minimize irreversible
losses of the land resources and preserve the freedom of choice for
future resource users. A carefully designed and widely applied program
will enhance rural development opportunities by providing protection of
the land resource base, more efficient production and water use,
increased recreation opportunities, improved fish and wildlife habitat,
increased and stabilized patterns of streamflow, and reduction of
sediment yield. It may also help to relieve population pressures on
cities thereby promoting a more healthful urban environment.

Upstream Flood Prevention

The upstream flood prevention portion of the program is considered
water related. This portion includes those larger structural measures
required to reduce flood damages occurring within watersheds with
drainage areas of 250,000 acres or less. In development of the
structural program consideration was given to the degree of flood
damaege prevention which could be accomplished through use of non-
structural measures. Considered were such measures as zoning, open
space regulation, tax adjustments, flood forecasting, and building
codes. Utilization of the nonstructural program is a major reguirement
in future community planning. Needed land treatment practices and
measures are included in the program for flood control; these are
described in the "Land Treatment and Management" section.

The principal function of upstream corrective measures is to con-
trol floodwaters so that the risk of flood damage for any portion of
the upstream flood plain is compatible with the use. Environmental
quality was one of the primary considerations in the formulation of the
upstream flood control program. The program must be fully coordinated
with other existing and planned water and related land resource develop-
ment within the Region to insure that maximum multiple use is made of



water impoundments and other features for fish and wildlife, for out-
door recreation, and other beneficial uses.

In the suggested program are 163 projects which include 230 im-
poundments, 730 miles of channel improvement, and 153 miles of levees.
About 11,500 square miles of drainage area would be controlled.

Total cost of the program by time frame is summarized for the
Region in the following tabulation. About 91 percent of the total
installation cost is federal.

Costs of the Suggested Upstream Structural Measures
for Flood Prevention

Costs
Measures 1966-1980 | 1981-2000 | 2001-2020
Installation Cost ($1,000)
Levees and Channels 54,351 103,690 46,849
Flood Control Reservoirs 98,337 57,666 31,890
Total 152,688 161,356 78,739
Annual OM&R Costs ($1,000)
Levees and Channels 151 249 188
Flood Control Reservoirs Lhs 269 190
Total 596 518 378

The program would be effective in reduction of upstream floodwater
and sediment damages. Average annual damages would be reduced from
about $228 million (without the program) in 2020 to about $55 million
with the suggested program. A high intensity use area of about 1.7
million acres would be provided protection. There would also be
opportunities for multiple use of the structural sites.
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CHAPTER A - INTRODUCTION

Twentieth century man finds his landscape essentially formed, and
the evidences of either good or poor management upon the face of the
nonurban lands. It is on or from this portion of the environment that
we draw the food, fiber, water, and enjoyment for a demending civili-
zation. The land and its resources are available, and technology is
within our grasp with which to improve them or destroy them. The
"good earth," as viewed so spectacularly from space, awaits our
judgment and our acts of stewardship regarding the various resources of
the land.

The shape of the earth's surface to a large degree has been carved
by water in its journey from the atmosphere to the sea. As the princi-
pal geomorphic agent, water transports soil, rock, and organic matter
from one place to another. In this process, nature seeks a balance of
forces at work. Vegetation produced by moisture and the earth's
minerals provides a protective cover that moderates geologic erosion
and helps to maintain water quality. At the same time, soil is pro-
duced which is a reservoir of minerals and organic materials that man
draws upon to feed, clothe, and supply a hungry and demanding civili-
zation. But in the process, man also alters nature's dynamic equi-
librium, land and resources are sometimes damaged and restoration
measures become necessary.

Land treatment and management programs are needed not only to
protect and enhance land resources such as soil, vegetation, and wild-
life and to improve the living enviromment, but also to insure the
optimum combination of water quantity and water quality at a given
location. Most conservation practices enhance the quality of water
while also ameliorating the quality of related land resources. Use and
development of the land may damage or destroy the archeological
resource base which is the sole source of information on the history of
the American Indian prior to the seventeenth century A.D.

Conflicts are inevitable in the competition for land and water
resources. The growing demands for these resources raise important
policy issues: Natural resources based production and conservation on
one hand versus the rapidly increasing demands for space for urban
development on the other. An effective land and water resources
development program should minimize conflict between the various
preservation, conservation, land use, and development policies. The
principle of multiple use and sustained yield management of land and
water resources provides for the coordination of these resources and
activities on a given area so they will best meet the needs of the
American people without impairment of the production of the land. Land
management agencies and many private landowners have adopted the



multiple-use concept of land management. Land used for production of
timber, livestock forage, and/or crops also provides the base to meet
the demands for recreation, wildlife, high quality water, and pleasant
surroundings. Open space land in metropolitan areas can also be used
for multiple-purpose management programs.

PURPOSE AND SCOPE

The basic purposes of the Land Resources and Use and Watershed
Management appendixes are to express the interrelationships of land
and water and to provide, for the years 1980, 2000, and 2020, a broad
guide to the wise use, treatment and management of land resources in
the Lower Colorado Region to maintain and improve the productivity and
environmental stability of the land base.

Three basic considerations are involved in achieving the purposes
of the appendixes. They are (a) the timely development and management
of the land and water resources as essential aids to the economic
development and growth of the Region, (b) the protection of land
resources to insure their availability for best use as needed, and
(e¢) the well-being of all the people as the overriding determinant in
the planning process.

The guidelines set forth by the Water Resources Council l/
determined the scope and intensity of this study.

Major items of scope are as follows:

1. These appendixes are based on reconnaissance type investi-
gations and provide an inventory of land resource data; a
broad-scale analysis of land resource problems; and furnish
general appraisals of the probable nature, extent and timing
of measures for their solution, for use in the formulation of
framework plans.

2. These appendixes are concerned with land resources, the uses
and suitability of these resources as well as their avail-
ability, treatment and management.

3. These appendixes considered all areas within the Region, and
all purposes served by the conservation, development, and
use of the land resources.

1/ "Guidelines for Framework Studies," October 1967, Water Resources
Council,



4., The appendixes used available data, reasoned approximations,
and judgment of experienced planners.

5. Alternative programs and an indication of their accomplish-
ments by time frame were studied in order to appraise the
effects of various intensities of implementation. Using the
"with and without" approach the following alternatives were
studied:

a. No Program - no funding after 1965.
b. Going Program - continuation of the 1965 level of funding.

c. Suggested Program - sufficient funding to most nearly
satisfy the projected multiple objections.

6. Regional and subregional economic projections were used as &
base for formulating the programs (see Chapter K). The needs
for food, fiber, water, and related goods and services rele-
vant to land resource development are expressed in terms of
product output and translated to acres of land.

7. The programs recognize the capacity of the land base to pro-
vide for multiple uses and yield a variety of outputs,
including water, in determining the extent to which the needs
or demands can be met.

8. The programs are based upon the suitability and availability
of the land resource to provide effectively for anticipated
uses.

9. Cost estimates are provided for broad components of the
suggested programs, based on constant 1965 prices.

10. These appendixes appraise the urgency of land resource
problems and watershed management needs and the opportunities
available for solving or fulfilling them through existing
authorities. They identify remaining problems and needs and
suggest approaches for their solution. In addition, they
suggest more detailed studies in the near future leading to
the authorization of action programs to meet desired ob-
Jjectives.

The early drafts of the Land Resources and Use and the Watershed
Management appendixes were prepared as separate reports. However, due
to the amount of duplication of maps, tables, and narrative, the
apparent overlapping of program elements relating to land use and
watershed management and the additional publication costs, the later



drafts of the Land Resources and Use and the Watershed Management
appendixes were assembled in one volume. This treatment molds them
into one appendix.

RELATION TO OTHER PARTS OF THE REPORT

The data gathered for the preparation of this appendix should
provide most of the land oriented information required for the other
appendixes and for the Main Report. In addition, data pertaining to
land resources, or the use of these resources, which are compiled for
the preparation of other appendixes, are summarized in this appendix.
Examples of the latter are outdoor recreational use of land (summarized
from the Recreation Appendix), fish and wildlife habitat (Fish and
Wildlife Appendix), and irrigated crop production (Irrigation and
Drainage Appendix). The authors intended that the readers of this
appendix should be referred to other appropriate appendixes for further
details on these subjects.

Details on the development of projections of economic activity,
which provided the basis for program formulation, are described in the
Economic Base and Projections Appendix although comparisons of alter-
nate projections as related to land are described in Chapter K of this
report. Economic values associated with the various products of the
land may also be found in the economic Base and Projections Appendix,
although relative crop yields and carrying capacities of rangeland and
the like are frequently alluded to in this appendix as indicators of
land productivity and potential.

Irrigation Soil Classes are described and summarized in this
appendix for the purpose of indicating the extent of the Region suitable
for development of irrigated cropland. However, for Irrigation Land
Classes and details on development and management of land and water for
irrigated crop production the reader is referred to the Irrigation and
Drainage Appendix.

Although all pertinent data on water resources are summarized in
the Water Resources Appendix, the effect watershed management has on
the quality and quantity of water is discussed in this report.

The Water Quality Appendix contains data on present and future
quality of water and its effects or possible effects on future pro-
duction, people, etc. This report relates the watershed management
role in reducing erosion, sediment (the largest single pollutant of
water) and dissolved solids.

The complete (upstream and downstream) floodwater and sediment
situation is described in the Flood Control Appendix. That portion of



the floodwater and sediment damages and the alternatives to reduce those
damages, attributable to upstream watersheds (drainage areas of 250,000
acres or less), are presented in this report as part of the total
watershed management program.

This report describes the overall management of land resources in
the Region, but does not describe in detail all land management
activities.

CHARACTERISTICS OF THE REGION

The Lower Colorado Region, as defined for purposes of this water
resource study, occupies 141,137 square miles in the Pacific Southwest
area of the United States. Of this total area, 532 square miles is
water (permanent inland water bodies having 4O acres or more of surface
area and streams, sloughs, estuaries and canals 1/8 of a statute mile
or more in width).

The Region is bounded on the east by the Continental Divide 1n
New Mexico and on the west by California and approximately the 115 30!
line of longitude in Nevada. The northern boundary extends from north-
east of Ely, Nevada, southeasterly along the northern boundary of Muddy
River drainage, east on the northern boundary of Virgin River and Kanab
Creek drainages in Utah, southeast to Lee Ferry, Arizona, east-
southeast on the northern boundary of Little Colorado River drainage.
The southern boundary is Mexico, although some drainage flows into
Mexico while others originate in Mexico and flow into the Lower
Colorado Region. Examples are Whitewater Draw and the Santa Cruz River
respectively. The Region includes the Colorado River drainage in the
United States below Lee Ferry, Arizona, except that occurring in
California. In addition, it includes several closed basins in Arizona,
Nevada, and New Mexico. The Region encompasses most of Arizona and
significant areas of Nevada, New Mexico, and Utah. See Map 1.

For purposes of this study the Lower Colorado Region was divided
into three subregions: Lower Main Stem, Little Colorado, and Gila.
Table 1 gives the total area (land and water) of these hydrologic
subregions.

The 1965 hydrologic area population of the Region was 1,847,300.
Of the total population, the Lower Main Stem Subregion had 312,800,
Little Colorado Subregion 151,300, and the Gila Subregion 1,383,200.
About 45 percent of the total population was concentrated in the three
major cities of Las Vegas, Nevada and Phoenix and Tucson, Arizona. In
1960 nearly Th percent of the population was classified as urban and
26 percent as rural.



The following tabulation shows the 1965 population and the pro-

jected population for 2020.

More detailed population information for

the economic area of the Region may be found in Appendix IV, Economic

Base and Projections.

Lower Colorado Region

Population
(1,000)
1965 Projected 2020
Hydrologic Area pulation | % of Total || Population | % of Total

Lower Main Stem 312,.8 16.9 1,87h.7 27.3
Little Colorado 151.3 8.2 389.4 5.7
Gila 1,383.2 4.9 4,612.7 67.0
Lower Colorado Region 1,847.3 100.0 6,876.8 100.0

Source:
Region.

Modification of the OBE-ERS Projections by States in the
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Table 1 - Total Area by State and Subregion
Lower Colorado Region, 1965

Subregion
New
No. Name Unit Arizona Nevada Mexico Utah Total
1 Lower Main Stem Acres 22,882,000 11,078,000 - 2,234,000 36,194,000
Sq. Miles 35,754 17,310 -- 3,490 56,554
2 Little Colorado Acres 13,867,000 -— 3,398,000 - 17,265,000
Sq. Miles 21,667 -- 5,310 - 26,977
3 Gila Acres 31,719,000 - 5,149,000 -— 36,868,000
Sq. Miles 49,561 -- 8,045 -- 57,606
TOTAL Acres 68,468,000 11,078,000 8,547,000 2,234,000 90,327,000 Y
Sq. Miles 106,982 17,310 13,355 3,490 141,137

1/ Due to rounding this figure may appear elsewhere in this

appendix as 90,328,000



Employment within the Lower Colorado Region totaled €75,700 in
1965. Employment by sectors for 1965 and projections for 2020 are
given in the following tabulation. Additional employment information
may be found in the Economic Base and Projections Appendix.

Lower Colorado Region

Employment
(1,000)
Estimated 1965 Projected 2020
Sector Employment | % of Total Employment | % of Total

Agriculture &/ 39.20 5.7 43,16 1.5
Forestry 2/ .91 0.1 .78 -

Mining 17.90 2.6 17.05 0.6
Manufacturing 90.87 14,5 477.95 16.9
Trade 125.90 18.4 503.26 17.8
Services 178.20 26.1 1,043.58 36.9
Transportation 21.50 3.1 66.02 2.3
Contract Construction 56.60 8.3 183,53 6.5
Rentals 32.10 L.7 156.83 545
Utilities 20.40 3.0 82.74 2.9
other 3/ 92.12 13.5 258.60 9.1
Total 675.70 100.0 2,833.50 100.0

;/ Includes agricultural service businesses.

g/ Includes only private sector employment in commercial timberland
management and harvesting.

;/ Government, professional services, domestic, and miscellaneous
employment.



HISTORY OF LAND USE




CHAPTER B - HISTORY OF LAND USE

Man has occupied and used the land in the Lower Colorado Region for
many centuries. About 6,000 B,C. a desert culture of Archaic Stage
emerged. Artifacts of this period indicate that Man had adapted to an
intensive use of a wide variety of plant and animal species as the sub-
sistence base in the harsh desert and semi-arid uplands. It is during
the later periods of the Archaic Stage that the people of the desert
culture began to specialize into regionally identifiable groupings out
of which the Hohokam, Mogollon, Anasazi and Patayan prehistoric
cultures emerged. These cultures are ancestral to several surviving
historic and modern American Indian peoples. It is estimated that
before 300 B.C. some Indian tribes settled in permanent locations along
the Gila and Salt rivers and tributaries, and in the area north of the
Little Colorado River in the Little Colorado Subregion.

Anasazi-culture Indians were the first settlers in southern Nevada,
living along the river bottoms of the Muddy, the Virgin, and the other
perennial streams of the area, particularly in the vieinity of the
Virgin River and Beaver Dam Wash and along the lower Virgin River
Valley. These Indian settlement sites, probably belonging to the
Virgin Branch of Southwestern Anasazi culture, may date back to 500 A.D.
However, by A.D. 1150, the Indians had largely abandoned their settle-
ments. Evidence at these sites indicates that these early Indians
probably developed a primitive system of agriculture and utilization of
streamflow. Both the earlier and latter-day Indian settlements were
influenced by the availability of fair-to-good-quality domestic and
irrigation water.

The Hohokam Indians began farming the desert valleys of the Salt
and Gila rivers about 300 B.C., by diverting water into more than 125
miles of canals. They were able to cultivate and harvest sgquash, corn,
beans and cotton. In the middle 1300's it is estimated that no fewer
than 15,000 people inhabited these valleys. At the height of their
culture these Indians were irrigating about 250,000 acres.

The Hohokam mysteriously vanished about 1400 A.D. leaving behind
the shadowy tracings of their irrigation system etched on the desert
floor as a pattern for modern man to follow when he developed a far
more elaborate plan to irrigate the desert valleys. The Spanish
explorers found the ancestors of the Pima and Maricopa Indians irri-
gating crops from the Gila and Salt rivers, but to a much lesser extent
than the Hohokam.

The Hopi, Zuni and other Indian tribes developed pueblo communities
on the mesas of northern Arizona and New Mexico. They raised corn,
pumpkins, and beans in areas surrounding these mesa communities, mostly



without the help of irrigation. Unlike the Hohokam to the south, these
pueblo Indians to the north continue to inhabit their mesa homes and
farm the surrounding areas much as they did before the coming of the
white man.

The first beef animals were introduced into Mexico from Spain in
1521 by Villalobos. In 1539 and 1540 the Spaniards introduced the
first horses, sheep, and cattle into what is now Arizona in the Lower
Colorado Region. The Spanish missions became the livestock and farming
centers in the mid 1700's. However, the livestock population in the
Region did not increase to any extent before the 1860's because of
marauding Indians and outlaws.

The first whites to enter the Colorado River portions of the State
of Nevada were Spanish explorers and traders. The first Americen
explorations of southern Nevada were made by Jedediah Smith in 1826,
enroute from Great Salt Lake to southern California. Smith at that
time noted the muddy and brackish nature of the Virgin's waters, and
commented on the agricultural practices of the Indians he saw there.
They were raising corn and pumpkins, which would imply at least a basic
system of irrigation for the growth of such crops.

In the early 1800's and until the outbreak of the Civil War, miners
and mine owners had small herds of cattle and sheep, and where climatic
conditions were favorable farming operations were carried on around the
mining communities. During the Civil War the protection of the troops
was withdrawn and by 1865 there was very little farming or livestock
raising in what is now the Lower Colorado Region.

The early settlement and development of southern Nevada is largely
the history of the Mormon colonies called by the Mormon Church during
the period 1855-1880. The first of several of these Mormon settlements
to be established was around the springs and meadows of the las Vegas
Valley in June 1855. Life was grim and hard in all these settlements;
flooding, destructive rivers and streams periodically tore out and
wrecked all the laboriously laid out ditches and fields. Indians stole
and destroyed, there were clouds of mosguitos from spring until fall,
the climate was dry and scorchingly hot, the desert winds blew
constantly, and the colonies were far from markets and sources of

supply.

The remains of the Indians' abandoned canals provided the inspi-
ration and challenge of again making the desert valleys green. In 1867
the Swilling Irrigation Canal Company was organized to bring water from
the Salt River o irrigate the land near the east edge of the present-
day city of Phoenix. The first canal was completed in March 1867. The
new area prospered, food was grown for the army personnel and residents
of the valley and nearby mining camps and hay was grown for the army
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horses at Fort McDowell. More settlers migrated to the valley and by
1888 additional canals had been constructed and more than 100,000 acres
were under cultivation. This historic era was the beginning of present
agricultural development in central Arizona. In the early 1870's the
St. George area in southwestern Utah was settled by colonists from the
Salt Lake settlement, who developed irrigation using water diverted
from the Virgin River and tributary streams.

The period of 1870 to 1890 was an era of expansion in the farming,
mining, livestock grazing, and timber industries. During this same
period the Southern Pacific Railroad constructed a line across the
southern part of the Region. The Atlantic and Pacific Railroad, later
to become the Santa Fe, tapped the northern and central part of New
Mexico and Arizona, and the Union Pacific Railroad was built to supply
transportation into the Nevada and Utah portions of the Region.

During this period the first sawmills were built in the mining
communities of southern and central Arizona to supply railroad ties,
bridge timbers, and camp construction lumber to the railroads. Mills
were built in the Charleston Mountains in Nevade to supply lumber for
the expanding towns of Las Vegas and Tonopah, and in southwestern Utah
to supply lumber for the expanding agricultural communities in the
St. George and Hurricane areas.

From 1884 to 1890 cattle feeding operations in the Salt and Gila
farming areas became an integral part of the livestock, farming enter-
prise. However, the drought of 1891 to 1894 was disasterous to the
livestock industry. It is estimated that there was some 50 to 75
percent mortality in the range livestock in central and southern
Arizona during the months of May, June, and July in 1893. In addition,
an estimated 200,000 head of cattle were shipped out to feed in
California, Wyoming, Colorado, New Mexico, and Texas. Much of the thin
layer of top soil on the heavily grazed lands was lost through gully
and sheet erosion and, with it, the ability of the range to produce
maximum yields of forage. This same drought resulted in extensive crop
failures in the Salt, Gila, and San Pedro valleys of Arizona and New
Mexico.

The construction of Roosevelt Dam and the formation of the Salt
River Valley Water Users' Association in 1903 stimulated farming in the
central Arizona area, and marked the beginning of stabilized irrigated
agriculture in the desert areas in the southwest that had been de-
pendent upon erratic river flow for irrigation water. Cotton, later to
become one of the most important crops in the Region, was first grown
commercially during this period.

National forests were established between 1898 and 1908 bringing
some control to the use of the mountain livestock ranges in the Region



and stabilized the livestock industry dependent upon these grazing
lands. In addition, the establishment of the National Forest System
was recognition of the necessity to protect and manage the timber and
watershed lands of the Region.

Following the cattle boom between 1895 and 1910 sheep were brought
into the range areas of the Region in large numbers, reaching a peak
in 1912. During the period 1914 to 1918 mining, farming, livestock
grazing, and timber production were greatly expanded to provide for
the needs of the Nation during World War I. In the late 1920's and
1930's irrigation from deep wells was developed. The Roosevelt
Irrigation District west of Phoenix (organized in 1928 as a drainage
and irrigation district) was the first organized group of water users
dependent entirely upon pump water for supplying irrigation needs,

Between 1920 and 1940 additional water storage reclamation projects
were constructed on the Salt, Gila, and Verde rivers, and the main stem
of the Colorado. During this period irrigated agriculture doubled from
about one-~half million acres to almost one million acres. Hoover Dam,
the world's highest dam of that time, was completed in 1935. This dam
and reservoir provide for improved navigation, river regulation, flood
control, and water for irrigation and the generation of electric
energy in the Lower Colorado Region and southern California. The
reservoir originally had a storage capacity of 31.2 million acre-feet
of water. Total generating capacity of the power plant exceeds 1.3
million kw.

Improved management of the open public domain lands, brought about
by the passage of the Taylor Grazing Act of 1934, resulted in range
improvement and a degree of stability of the livestock on most of the
public lands in the Region.

Beginning in the early 1940's, during and following World War II,
all types of land use expanded with an increase of population from
582,467 people in 1940 to 1,847,000 people in 1965. It was during
this period that recreation and tourism accelerated, becoming the
third largest industry by 1965. By 1965 the public land management
agencies and a large majority of the private landowners had initiated
active programs for improvement of the grazing lands and resources of
the Region. Although the number of range livestock in the Region is
far below the maximum number in 1918, improvement in the ranges
through improved management has permitted an increase in stocking in
many cases.

The number of sawmills in the Lower Colorado Region reached a peak
in 1946 with 71 cutting 350 million board feet of lumber. By 1965 the
number of mills had declined to 31; however, the production of lumber
had increased to 475 million board feet. In addition to the lumber
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and lumber products, a pulp and paper mill went into production in 1961
in the Little Colorado Subregion (at Snowflake, Arizona) and by 1965 it
had an annual utilization of 150,000 cords of pulp wood.

The increasing demands for all resources of the lands and waters
of the Region following World War II emphasized the need for legalizing
the multiple -use management systems practiced on the lands administered
by the Forest Service and Bureau of Land Management. The Multiple
Use-Sustained Yield Act of June 12, 1960, and the Classification and
Maltiple Use Act of September 19, 1964, declared it a Congressional
policy that these lands '"shall be administered and developed, so that
its various resources are utilized in the best combination - on a
sustaining basis - to meet the social, economic and environmental
needs of the people, both local and national." The Classification and
Multiple Use Act provides for management as well as classification.

During the 1940 to 1965 period the area of land developed for irri-
gation expanded from about one million to more than one and one~half
million acres. During this same period some of the land previously
developed for irrigated agriculture was converted to urban and in-
dustrial use. The national needs during and immediately after World
War II, and until cotton quotas were imposed in the early 1950's,
resulted in numerous desert valley areas in the Gila and Lower Main
Stem subregions being developed for irrigation from deep wells. The
construction of a natural gas line from Texas supplied the necessary
fuel for operating the pumps in the Eloy and Gillespie areas. Deer
Valley, Magma., and other areas were also develcped for irrigation from
deep wells. Portions of some areas developed during this period were
later abandoned and reverted to desert when the ground water supplies
were exhausted, developed excessive salts, or became too deep for
economical operation. In the late 1950's, deep wells were developed in
the vicinity of Willcox, Arizona to supply water for extensive irri-
gated agriculture specializing in fruits, nuts, vegetables, and more
recently, sorghums.

Prior to 1940 much of the land in the Wellton-Mohawk ares of
Arizona was abandoned when the quality of the ground water made it
unfit for use. In 1952 water from the Colorado River became available
and most of the land that had previously been farmed went back into
production. Between 1940 and 1965, about 150,000 acres of land in the
Lower Main Stem Subregion, including 44,000 acres of the Colorado
River Indian Reservation, were developed utilizing water from the
Colorado River supplemented by wells.

Rapid expansion of the urban and industrial areas of the Region,
especially in the Phoenix and Tucson areas, resulted in the urbani-
zation of nearly 100,000 acres of previously irrigated agricultural
land during the 1940-1965 period. The irrigated farm land in Las Vegas
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valley was almost completely converted to urban and industrial use
during this same period.

Photo 1. Citrus groves being replaced by SCS
housing developments

Improvement of the highway system together with the increasing
recreation demand has resulted in abandonment of many of the farming
enterprises on the ranch headquarters and farmsteads in the mountainous
central and northern portions of the Region. Many of these small
irrigated and dry farms have been converted into summer home develop-
ments or other recreation oriented uses. Other areas formerly de-
veloped for production of hay and stock feed to supply the logging and
timber industries have reverted to livestock range following the
conversion of the timber industry from horse to machine operation.
Likewise, much of the dry farming formerly necessary on the Indian
reservations to supply corn, beans, etc. for local consumption has
been abandoned with improved transportation and the improvement of
living standards.

During the 1940 to 1965 period the mineral industry experienced
cyclic but continually expanding growth. Commercial production since
1940 in the Lower Colorado Region has included 42 different mineral
commodities. Copper has been the leading mineral commodity produced
in the Lower Colorado Region since 1940. The production of copper
more than doubled between 1940 and 1965, reaching a total of more than
700,000 short tons in 1965. Over 60 percent of the copper produced in
the United States is mined in the Lower Colorado Region. By-products
of the copper mining industry include silver, gold, and molybdenum.
Uranium, vanadium, lead, zinc, asbestos, pearlite, sand, gravel, and
cement are other important minerals that have gained in importance in
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the Region since 1940. The cement, sand, and gravel output is tied
closely to the extraordinary growth and development of the Region,
particularly near the urban and population centers.
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CHAPTER C - GENERAL DESCRIPTION OF THE LAND RESOURCE BASE

TOPOGRAPHY AND CLIMATE

Elevations within the Region range from slightly under 100 feet
above sea level near Yuma, Arizona to over 12,500 feet on Humphreys
Peak near Flagstaff, Arizona. The northeastern portion of the Region
is characterized as a broad, nearly level plateau dissected by canyons
and escarpments. The Mogollon Rim which traverses the Region in a
southeasterly to northwesterly direction provides the beginning of the
transition between this level plateau and the southern portion of the
Region. The western and southwestern portion of the Region is charac-
terized by its broad, flat alluvial-filled valleys interspersed with
stark, nearly barren mountain ridges. The southeastern section of the
Region is generally rolling upland with scattered mountain ranges.
Ancient volcanic cones and reddish-black lava flows occur throughout
the Region to lend further display to the varied topography. The
significant variations in topography, elevations, and land shapes have
8 direct and strong bearing on the climate,

The daily average January temperatures are 20° to 30° in the
north and northeast portion of the Region to above 50° in the south-
western desert. Daily average July temperatures range from about 70°
in the areas above 7,000 feet to above 90° in the areas below 1,500
feet in elevation. See Figures 1 and 2. This wide range in daily
average temperature is an important factor in the determination of
land treatment and management programs that compliment the activity,
vegetation, ete. in various parts of the Region.

The mean length of the frost-free period in the Region varies
from less than 90 to more than 330 days. See Figure 3. The shorter
frost-free periods are found in areas above 7,500 feet elevation.

The frost-free periods increase to nearly yearlong below 1,000 feet in
desert areas.

The higher elevations of the central and northeast portions of
the Region get considerable amounts of snow during the colder months,
The San Francisco and White Mountains receive between 8 and 11 feet of
snow in some years. Generally however, there is less than 4 feet of
snowfall each year. Temperatures are usually near freezing and the
snow may remain on the ground for several months. There are a few
isolated areas in the remainder of the Region that receive more than
I feet of snow during a normal year. These areas are in the mountein
ranges that rise above 7,000 feet. Most of the Region's supply of
surface water for irrigation originates as snowmelt; therefore,
proper management of these areas is critical.
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FIGURE |
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DAILY AVERAGE TEMPERATURE, JANUARY
(°F)

FIGURE 2

DAILY AVERAGE TEMPERATURE, JULY
(°F)

FIGURE 3

—‘
MEAN LENGTH OF FROST—FREE PERIOD (DAYS)
BETWEEN LAST 32° F TEMPERATURE IN SPRING
AND FIRST 32° F TEMPERATURE IN AUTUMN
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Photo 2. Alpine Snow Field, FS
Mount Baldy, Arizona

Photo 3, Hot, dry desert in SCS
southern Arizons
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In the desert portions of the Region, snow is & rarity. When it
does fall it melts rapidly. The lower elevations in the southeast
portion of the Region receive between one and six inches of snow
annually.

In the higher elevations, generally above 7,000 feet, precipi-
tation occurs asg rain between spring and fall and as snow during the
winter. Rainstorms may occur throughout the year in the desert and
foothill sections, but are more frequent during July through September
and again during December through March. Precipitation ranges from
general showers to local violent thunderstorms which often cause
flooding from normally dry or nearly dry stream channels, These in-
tensive storms cause high runoff and the accompanying floodwater,
erosion, and sediment damage.

About one-half of the Region receives an average of less than 10
inches of precipitation per year, more then 30 percent receive between
10 and 20 inches and less than 20 percent of the total area receives
over 20 inches (see Map 2). This wide range in precipitation presents
management problems related to the associated vegetation, erosion,
water yield, etec.

The mountain ranges that are the headwaters of the major per-
ennial rivers are the areas of highest precipitation; a few of the
higher peaks receive more than 30 inches of precipitation per year.
The southwest portion of the Region is extremely dry, with fewer than
8 inches annuel precipitation.

There are two distinct moisture sources. Winter precipitation is
associated with moisture moving into the area from the Pacific Ocean,
while the Gulf of Mexico and Gulf of California supplies moist air for
the Region's summer rains. Winter rains usually occur as gentle
showers over a large area sometimes lasting for several days. Local
summer thunderstorms which usually cover only small areas are usually
of high intensity and of short duration and produce many of the de-
structive flash floods well-known in the southwest.
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Photo 4. Area of high water yield, mixed conifer, FS
White Mountain area
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At the lower elevations the combination of high temperatures and
low humidity causes high rates of evaporation and transpiration. The
mean annual lake evaporation rates vary from L8 inches at higher ele-
vations in the north to 86 inches in the southwestern portion of the
Region, See Figure 4. In the alluvial valleys of the west and south-
west portions of the Region, where the need for water is greatest,
precipitation is least and the rate of evapotranspiration is highest.

Special management programs are necessary in this area to reduce water
losses.

FIGURE 4

o,

PR

MEAN ANNUAL LAKE EVAPORATION
(INCHES}

Streamflow is extremely variable in both freguency and duration.
Many of the streams are intermittent while others have been controlled
for beneficial use. Periodically, however, torrential rains cause
flooding from normally dry stream channels. Prolonged periods of
winter and early spring runoff are infrequent.

Ground water represents an important portion of the Region's water
supply. Recharge to the alluvial aquifer systems is limited by both
climatic and geologic factors.

Details on streamflow and ground-water characteristics such as
quantity and quality, and uses for mankind are presented in the Water
Resources and Water Quality appendixes.
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SOILS

The soils of the Lower Colorado Region are inherent to the parent
materials of the two broad physiographic provinces; the Colorado
Plateau Province that occupies the northeast part, and generally the
higher elevations, of the Region and the Basin and Range Province that
covers the remainder of the Region (see Map 3). (Some authorities
prefer to show the division line between the Colorado Plateau Province
and the Basin and Range Province along the Mogollon Rim.) Elevations
of the Plateau Province range from approximately 4,000 feet above sea
level to over 12,000 feet on Humphreys Peak north of Flagstaff,
Arizona. Elevations of the Basin and Range Province range from
slightly under 100 feet above sea level near Yuma, Arizona, in the
extreme southwestern corner of the Region, to nearly 12,000 feet on
Mt. Charleston just west of Las Vegas, Nevada.

Soils have formed on granitic, metamorphic, volcanic and sedi-
mentary rocks and, to a lesser extent, on alluvium derived from these
rocks.

In the Colorado Plateau Province the major parent materials are
sedimentary rocks that range from limestone to sandstone and shales.
Also, in some areas the soils occur on alluvium and on volcanic rocks
which either intruded or covered sedimentary rocks. In the Basin and
Range Province most of the soils have developed on alluvium materials
derived from the igneous and sedimentary rocks that comprise the
mountain ranges typical of the Province.

As shown in Map 3, the Colorado Plateau and the Basin and Range
provinces have been further divided into three sections each for
orientation of the following discussion of more detailed soil charac-
teristics.

The Colorado Plateau Province comprises the entire Little
Colorado Subregion and a portion of both the Gila and Lower Main Stem
subregions. In general, the soils in this Province are shallow in
depth to the parent material, often quite erodible, and are severely
dissected in places. Most of the soils on the Plateau are on gentle
slopes except those in the mountains. The soils in the mountains, on
steep to very steep slopes, are shallow to very shallow. Most of the
soils in this Province have textures favorable to the entrance and
movement of water, except where developed from clayey materials.

Some of these slowly permeable soils border the Little Colorado River
in Arizona and are a significant source of sediment.
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The Province contains three sections, i.e. Flagstaff-Navajo,
Grand Canyon, and Tonto. The latter two are often referred to as the
transition zone between the Colorado Plateau and the Basin and Range
Province and contain no large areas of level and deep soil. The Grand
Canyon section, which includes the area north of the Colorado River,
has generally level to moderately undulating topography but the soils
are often shallow and are occasionally dissected. Many of the soil
bodies are medium to coarse textured, slightly saline, and easily
eroded.

The Flagstaff-Navajo section includes almost all of the Little
Colorado Subregion. This Subregion contains only a small percentage
of the presently irrigated soils, but most of the dry farming practiced
in the Lower Colorado Region is in this area. The soil bodies range in
texture from coarse textured sandy material to deep, dense clay loams
and clays. They are easily eroded, are often highly saline, and
support sparse vegetative growth. ILand at the higher elevations in
this Subregion is generally forested except for interspersed open
areas., Most of the timber products from the Lower Colorado Region and
much productive grazing is derived from this Subregion.

The Basin and Range Province 1s characterized by steep, generally
barren northwest-southeast trending mountains and broad alluvial-filled
valleys. Most of the soils in-the basins and valleys of this Province
are deep, level to nearly level, and have textures favorable to both
water entrance and soil workability. The soils on the mountains of
this Province are very shallow to moderately deep, are on steep to
very steep slopes, and generally have loamy to clayey textures. In
places these soils are very stony and/or rocky. Important source
areas for sediment in this Province are in the valley of the San Pedro
River and along the Gila River between San Carlos Lake and the
Arizona-New Mexico boundary. This Province has been divided into
three sections because of physiographic and climatic differences.

The Mexican Highland section occupies the southeast corner of the
Lower Colorado Region and reflects the transition zone between the
desert valleys of southwestern Arizona and the semidesert grassland
areas extending to the Continental Divide in New Mexico. The section
is somewhat higher in elevation than the western valleys and has
slightly more rainfall. The soils in this section are usuvally deep
and are medium or moderately fine in texture.

The Sonoran Desert section of this Province is representative of
the physiographic characteristics of the southwestern desert portions
of Arizona. It contains most of the presently irrigated land of the
Lower Colorado Region. Yearlong growing seasons are common and all
crops are grown under irrigation. The mountainous areas of this
section are steep and have little vegetal cover. The soils in the
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gently sloping alluvial-filled valleys are deep, gquite hetrogeneous in
texture and have smooth to gently undulating topography. The soils
are quite low in organic material and have not been leached of soil
nutrients. The third part of this Province is the Mohave section
which comprises the northwest portion of the Lower Colorado Region.
This section consists largely of the lower canyon section of the
Colorado River and minor tributary streams of southeastern Nevada and
southwestern Utah. Soil textures vary from coarse sands to clay, and
the soils are generally shallow except in the narrow alluvial valleys
of streams. In some locations the soil profiles have soluble salts in
quantities sufficient to inhibit or prevent plant growth.

For information regarding the suitability of land for wvarious
uses, refer to Land Suitability and Availability section of Chapter E.

VEGETAL COVER AND RELATED CATEGORIES

The Lower Colorado Region has a wide variation in "vegetative
cover types and related categories." The forest types extend from the
small alpine areas on top of Mt. Baldy in the White Mountains, the tip
of Humphreys Peak in the San Francisco Peaks, and the crest of
Charleston Mountain, Nevada; through the coniferous forest zones of
spruce-fir, Ponderosa pine, and the pinon-juniper and oak woodlands,
and the chaparral types. The rangeland type extends from the forest
type through the northern and perennial and ephemeral southern desert
shrub types, the northern and southern grasslands, down through a
small area of true desert near the mouth of the Colorado River on the
boundary between Mexico and Arizona. Scattered throughout the Region
are areas of cultivated land, including irrigated pasture, with the
largest blocks in the lower Gila and the southern half of the Lower
Main Stem subregions. More than 500,000 acres of the Region are
developed as urban and industrial areas. More than 300,000 acres of
the Region are occupied by water in the form of streams, lakes, im-
poundments, and reservoirs. See the Vegetal Cover Map, Map No. L.

The vegetative cover type is dependent upon the precipitation, to-
pography, soil, and climate. Each type is limited to rather specific
ranges in elevation as shown in Figure 5. The extent of vegetal cover
and related categories is shown in Table 2,
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Teble 2

Lower Colorado Region
Vegetal Cover and Related Categories - 1965
Area {1000 Acres)

Lower Little Total

Mein Stem | Colorado Gila Lower Colorado
Subregion | Subregion | Subregion Region
Conifer 1,068 1,702 3,752 6,522
Woodland 7,396 5,609 6,898 19,903
Chaparral 439 - 3,027 3,466
Riparian 52 - 54 106
Subtotal (Forest Land) 8,955 7,311 13,731 29,997
Southern Desert Shrub 17,111 - 15,026 32,137
Northern Desert Shrub 5,628 2,919 - 8,547
Grassland 3,765 6,940 6,197 16,902
Subtotal (Rangeland) 26,504 9,859 21,223 57,586
Urban & Industrial 129 19 365 513
Cropland 332 63 1,421 1,816
Water 249 13 78 340
Barren 26 e __ 5% 76
Total 36,195 17,265 36,868 90,328
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Alpine

The alpine area occurs above timber line, about 12,000 feet in
elevation. There are less than 10,000 acres alpine and subalpine
areas in the Region. Because of the short frost-free growing season
(frost may occur at any time of the year) the vegetation is limited to
short grasses and sedges, hardy forbs, and alpine fir, subalpine
willows, and other low shrubby plants. The principal plant species in
this alpine zone, above timber line, include a number of species of
sedges, alpine timothy, thurber fescue, areanaria, geraniums, bluebell,
and a few species of alpine clovers. These areas are too small to
include on the cover type map.

Photo 5. Alpine Zone FS

Coniferous Forest

The coniferous forest in the Lower Colorado Region extends from
an elevation of about 4,700 feet to timber line.



Spruce-Fir

The spruce-fir timber type extends from about 8,500 feet to timber
line. The dominant tree species in this type include Engleman spruce,
white fir and cork bark fir. Other components of the type include
aspen and limber and Mexican white pine with willow, alder, birches,
and currants and gooseberries growing along the streambeds and most
areas. Interspersed throughout this spruce-fir type are numerous
subalpine and wet mountain meadows and grasslands. These meadows and
grasslands characteristically are parklike openings between 9,000 feet
and timber line. The vegetation consists of lush growth of grasses
and grasslike plants and forbs with the sedges, rushes, Arizona and
thurber fescue, and mountain timothy being the most important.
Geraniums, peavines, bluebells, vetch, and clover make up the most

important forbs.

Photo 6. Spruce-Fir Forest FS

Ponderosa Pine-Douglas Fir

The Ponderosa pine timber type provides most of the commercial
forest land in the Lower Colorado Region. This type extends from an
elevation of about 5,500 feet to 9,500 feet with Douglas fir providing
an important component of the timber type between the elevations of
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8,000 and 9,500 feet. Other woody components of this type include
mountain maple, alder, alligator and prostrate junipers, Gamble oak and
Arizona locust. The grass and forb understory in the open and semi-
open stands of Ponderosa pine and associated species ineclude Arizona
fescue, mountain muhly, muttongrass, western wheatgrass, pine dropseed,

and blue grama. The forbs include geranium, peavine, vetches, and
clovers.

Photo 7. Ponderosa Pine Forest Fs
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Bristlecone Limber Pine

A very small area, less than 10,000 acres, of bristlecone and
limber pine occurs along the crest of the White Pine, Quinn, and Ward
mountains in the northern tip of the Region in Nevada. Other components
of the type include mountain mshogeny, cercocarpus, serviceberry, and
ceanothus. The principal grass and forb species include blue bunch
wheatgrass, blue grass, and Idaho fescue, with bluebells, geraniums,
and peavines msking up the principal forbs.

Photo 8. Bristlecone Pine Forest FS
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Woodland
Pinon-Juniper

The pinon-juniper type occurs at elevations above 4,500 feet and
generally occupies an area immediately below the Ponderosa pine, in the
central and northern part of the Region. The principal species in this
type include one-seeded juniper, Utah Jjuniper, alligator juniper, and
pinon pine, with an understory of Emory and Gamble oak, ceanothus,
bitterbrush, and cliff rose. There is some big sagebrush in the
northern half of the Region. The sideocats grama, blue grama, mutton-
grass, galleta, threeawn grass, sand dropseed, and Arizona fescue make
up the principal grass species. Hawksbeard, filaria, peavines, and
vetches make up the forbs in the understory.

Photo 9. Pinon-Juniper Woodland FS

31



Oak Woodland

The ocak woodland type occupies the foothills and mountains in the
southeastern part of the Region between the elevations of 4,500 and
6,000 feet, The principal species include the Emory oak, Mexican
blue oak and Arizona white oak. BServiceberry, false mesquite,
ceanothus, cliff rose, Apache plume, and numerous species of cacti are
present in the type. Under normal conditions the ocak woodland type
has a good stand of bluestem, sideoats, black and blue grama, curley
mesquite, sprangletop, June grass, muttongrass, sand dropseed, and
Arizona cottontop. Filaria, wooly buckwheat, and deer vetch are the

principal forbs in this type.
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Chaparral and Mountain Brush

The most extensive areas of the chaparral vegetative type in the
Region lies south of the main Ponderosa pine forest in central Arizona
between the elevations of 4,000 and 5,500 feet. Scrub liveoak,
mountain mahogany, manzanita, desert ceanothus, laurel and hollyleaf
buckthorn with individual junipers, pinon pines and scrubb yellow pine
sometimes forming a scattered overstory of the chaparral type. Side-
oats, black, blue, and hairy grama, lovegrasses, curley mesquite,
galleta, sprangletop, vine mesquite, and Arizona cottontop are the
principal grass species. Filaria, deer vetch and Indian buckwheat mske

up most of the forbs.

Photo 11. Chaparral-Mountain Brush FS
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Riparian

The riparian type is scattered along the drainages throughout the
entire Region in narrow strips, some of which cannot be shown on the
Vegetal Cover Map. About 106,000 acres of this vegetative type does
occur along the main Colorado River in southwest Arizona and along the
Gila and Salt rivers in blocks of significant size. The dominant
plants in this type include salt cedars, cottonwood, baccharis, and
willow in the lower elevations, with alder, maple, ash, walnut, and
locust occurring along the streams in the elevations above 5,000 feet.
Mesquite and sycamore occur in the type at lower elevations along with
arrow weed, bermuda, and saltgrass. In the higher mountains shrubby
willows and alder are the principal understory occurring along the
streams and wet spots.

™

Photo 12. Riparian Warm Climate Photo 13. Riparian Cool Climate
SRP FS
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Northern Desert Shrub

The northern desert shrub or sagebrush vegetative type in the Lower
Colorado Region is confined largely to the Little Colorado drainage, the
area north of the Colorado River ,in Arizons and Utah, and the northern
third of the Region in Nevada. l/ The vegetative type extends from
4,000 feet to 6,000 feet in elevation. Big sagebrush is the predominant
overstory plant over most of the area occupied by the northern desert
shrub type, with black brush being quite common in southern Utah and
northern Arizonma (Arizona Strip), and some greasewood and shadscale in
localized areas in the northern part of the Region in Nevada. Other F
shrub species occurring in this type ineclude four-wing salt bush,
winterfat, buckwheat, serviceberry, and snakeweed. Western wheatgrass,
Indian rice, sideocats grams, blue grame, galleta, sacaton, sand drop-
seed, and needle and thread grass make up the understory grasses.
Bluebell and Indian wheat are the principal forbs found in the northern
desert shrub commnity.

Photo 14, Northern Desert Shrub FS

1/ The "salt desert shrub” type, a significent type in the adjoining
Great Basin Region, was not separated out in this Region. The salt
desert shrub type occurs in the Nevada and Utah portions of the
Lower Colorado Region.
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Southern Desert Shrub

Perennial

The perennial southern desert shrub types occur in the southern
and western portion of the Region between 3,000 and 4,500 feet in
elevation. The type is characterized by cacti, including the saguaro,
cholla, and prickly pear. Palo Verde, ocotillo, creosote bush, catclaw,
rabbit bush, mesquite, coffee berry, tar bush, and bursage are the
important woody plants in this type. Indian buckwheat and filaria are
the most important forbs in the type, while black grama, bromegrass,
tobosa, spike muhly, and threeawn provide most of the grasses.

Photo 15. Perennial Southern Desert Shrub FS
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Ephemeral

The ephemeral southern desert shrub types occur along the western
part of the Region, usually at elevations below 3,000 feet and less
then 8 inches of annuel rainfall. The type is composed largely of
creosote bush with some bursage growing in open stand with little to no
perennial ground cover. Numerous annual forbs and annual grasses may
occur during favorable periods of moisture.

a——— vfwvwmqur —.,a-
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Photo 16. Fphemeral Southern Desert Shrub BLM

Grassland
Northern Grassland

The northern grassland types oceur on extensive areas in Arizona
and New Mexico north of the Mogollon Rim, Mogollon mountains, and
north of the Colorado River in northwestern Arizona and southwestern
Utah. Generally it occurs at elevations above 4,000 feet. The type
ranges from the short grass community on the dryer sites to the mid
grass and tall grass commnities on the more favorable sites. Blue
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grama., sideoats grama, hairy grama, and galleta are the principal
species in the short grass type. Western wheatgrass, Sandberg blue
grass, big bluestem, little bluestem, Indian rice, lovegrass, sand
dropseed, and needlegrass make up the principal species in the mid
grass and tall grass communities. Winterfat, filaria, and Indian
buckwheat are the principal forbs, while big sagebrush and service-
berry occur in limited amounts throughout the type.

Photo 17. Northern Grassland BIM

Southern Grassland

The southern grassland occurs below the Mogollon Rim in the south-
eastern portion of the Region. The type occurs generally below L,000
feet in elevation. Black grama, sideoats, blue grame, and tobosa,
sand dropseed and Arizona cottontop are the dominant grass species
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meking up this type. Scattered individual oak trees may occur forming
a thin overstory in some areas. Four-wing salt bush, mesquite, and
cacti occur in limited quantities throughout the type.

Photo 18. Southern Grassland FS

Cultivated and Pasture

Nearly all of the cultivated and irrigated pasture of the Region
is located in the southern portion of the Region along the main stem
of the Colorado and Gila rivers, together with the Salt, Verde, and
Santa Cruz valleys. Important areas also occur in the southeastern
corner of the Region in the Sulphur Springs Valley, upper Gila, and
San Simon areas. Smaller, but important, cultivated areas are located
in southwestern Utah along the Virgin River, and along the Muddy River,
White River, and Meadow Valley Wash in Nevada. A few communities in
the Little Colorado drainage have sizeable areas devoted to agriculture
and improved pasture. In addition, there are many small isolated
tracts from & few acres to several hundred acres scattered throughout
the entire Region that have been developed for cropland or improved
irrigated pasture.
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The western and central valleys of the southern half of the Region
are suitable for most cultivated crops. The cool climate crops are
grown during the fall, winter, and spring seasons, while crops adapted
to the warmer temperatures are grown during the summer season. Winter
vegetables, cotton, and citrus are limited to this lower, warmer
section of the Region.

Small grains, tame and native grasses, and alfalfa make up the
typical improved pastures in the higher elevations. Cool season
vegetables, hardy fruits, and cereal grains are common cultivated crops
above 5,000 feet elevation.

Urban

Of the more than 500,000 acres of land devoted to urban and in-
dustrial development, more than 350,000 acres are included in the
greater Las Vegas, Phoenix, and Tucson urban centers. The cities of
Yume, Flagstaff, Gila Bend, Arizona; St. George, Utah; and Gallup and
Lordsburg, New Mexico occupy nearly 66,000 acres of the urban and
industrial lands of the Region.



Water
Impoundments

Most of the 340,000 acres of water surface in the Region is in-
cluded in the impoundments along the Colorado River from Lake Mead
to the Mexican border and in the reservoirs on the Salt, Verde, and
upper Gila rivers. There are numerous other small impoundments
scattered throughout the Region.

Photo 20. Lynx Lake, near Prescott, Arizona SC8

Live Streams and Natural Lakes

Live streams and natural lakes make up only a very small per-
centage of the water in the Region. A few of the larger rivers and
streams; Virgin, Colorado, Upper Santa Cruz, Upper Gila, Bill Williems,
Salt, Verde, Tonto, San Pedro and Little Colorado generally have a
continuous flow through all or portions of their reaches. The lower
Gila and Salt rivers are largely controlled by reservoirs and flow
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only periodically. The smaller live streams making up the headwaters
and most natural lakes are usually located in the higher forested
portions of the Region.

Photo 21. Live Stream FS

Wetlands

The wetlands of the Region are generally found along the lower
main stem of the Colorado River from Leke Mohave to the International
Boundary. An area of several thousand acres occurs above Gillespie
Dam north of Gile Bend, Arizona on the Gila River. Cottonwood,
mesquite, baccharis, arrow weed, and willow are the dominant tree and
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shrub species. Cattails, bulrushes, reed grasses, salt grasses, and
water lilies provide the shorter vegetative growth.

Photo 22, Wetlands in the Desert BSF&W

Barren

Scattered barren areas occur throughout much of the Lower Colorado
Region. These areas range in character from wind-blown sandstone in
the Navajo Reservation, to the volcaniec rock and cinder areas as ex-
emplified in the Sunset Crater National Monument, to areas of geologic
erosion with the rock cliffs, sculptured forms, and talus slopes of
the Grand Cenyon, to barren desert areas and sand dunes of the south-
western desert lands, and the alkaline dry lake beds of the numerous
closed basins in the Region.

Three areas are of sufficient size to show on the Vegetal Cover
Map. The Willcox Playa in southeastern Arizona and the Alkali Flats in
southwest New Mexico are salt flats devoid of any type of vegetation.
During periods of abnormal precipitation, water may accumulate in these
dry lake beds for short periods of time.. These two barren areas have a
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total area of about 50,000 acres. About 26,000 barren acres in south-
eastern Utah is an area of geologic erosion. The area consists of
volcanic and granitic rock, with a few scattered small areas of very
thin soil supporting sparse stands of mountain mahogany and Gamble oak,
with an understory of grams grass and annual forbs.

Ownership and management responsibilities as related to vegetal
cover types are tabulated in Table 3.

The land ownership and administration acreage figures may not

agree with individual agency records because of the computer program
used, lack of data or time and money.
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Land Ownership & Administration by Vegetal Cover Type

Table 3
Lower Colorado Region

(1000 Acres)

Lower Main Stem Subregion

Vegetal
Cover — o]
o @ o =] =1 o e}
Type + B § 5 Q 3 4 L : § | =
H0 3 &, Se8|S88| 4 3 g =N I = R
Land Ownership & g & 9 g ghyyh "’E s % 2 9] K B89
Administration N O = (&) mA® | & (%) 5 o =] 8 m 594 — g
Federal Land
Administered by:
Forest Service 559 793 109 108 282 186 - - - | 20 2,057
B.L.M, b1 | 3,732 ol 7,242 {4,419 ¢ 1,224 7 - - 5 ||16,764
B.S.F.&W. - 173 2 | 1,484 27 31 15 - - - f 1,704
Nat'l Park Service 195 669 - 1,671 103 33 - - - - 2,671
Bureau of Rec. 10 11k - 219 22 53 - - - - 418
Defense - - - 2,829 - - - - - - 2,829
Defense & B.S.F.&W. - - - 806 - - - - - - 806
Other - - - 8 6 - - - - - 14
State 7 560 167 797 143 762 9 - 11 - 2,456
Other Public 3 - - - - - - - - - 3
Individual or Corporate 198 867 67 1,286 340 | 1,238 19 | 127 | 252 1 4,395
Indian 55 488 - 661 | 286 266 2 2 69 - 1,829
Total Land Area 1,068 | 7,396 | 439 17,111 ] 5,628 | 3,765 52 | 129 | 332 | 26 l 35,946
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Table 3
Lower Colorado Region
Land Ownership & Administration by Vegetal Cover Type
(1000 Acres)

Little Colorado Subregion

\\ Vegeta.l =i . el
Cover B 9 % %.p gmp E 8 %
Tyre| « @ g 3 P V- T [ Y w N = ~ 5 —
Land Ownership 28 3 § |EaB|h48g]| ¢ 2 | & & 8 1388
Administration 8 & 9 & S88 1288 & & H & g 1898
Federal Land
Administered by:
Forest Service 1,282 803 - - - 237 - - - - 2,322
B.L.M. 55 388 - - 20 398 - - = - 861
B.S.F.&W. - - - - - - - - - - -
Wat'l Park Service 6 23 - - 23 107 - - - - 159
Bureau of Rec. - - - - - - - - - - -
Defense L 3 - - - 6 - - - - 13
Defense & B.S.F.&W. - - - - - - - - - - -
Other - - - - - - - - - - -
State 22 751 - - 118 789 - - - - 1,680
Other Public - - - - - - - - - - -
Individual or Corporate 123 | 1,323 - - 306 | 2,260 - 18 L7 - 4,077
Indian 210 | 2,318 - - 2,452 3;11+_3 | - 1 16 - 8,140
Total Land Area 1,702 | 5,609 - ' - I 2,919 | 6,940 - 19 63 - 17,252




I

(h 30 €)

Table 3
) Lower Colorado Region
Land Ownership & Administration by Vegetal Cover Type
(1000 Acres)

Gila Subregion
Vegetal
Land Ownership E‘g’: :g o 4§§§ :‘Eég 2 g ,§ B b E'S?;
sctitnt sbration 88 | 8 8 [SRA1824 & | & |51 &8 | &|845%
Federal Land F
Administered by: F
Forest Service 2,612 | 4,152 | 1,692 | 1,438 - 652 | 50 - - 110,596
B.L.M. 2 215 416 | 3,59 - 818 - - 15 | 5,062
B.S.F.&W. - - - - - - - - - -
Net'l Park Service 22 30 3 38 - 1y - - - ol
Bureau of Rec. - - - = . - = - - l -
Defense 16 - 29 315 - L6 2 27 i 435
Defense &B.S.F.&W. o - - - - - - = - =
Other - - 22 64 - - - - - 86
State 32 Lh0 353 | 3,359 - 2,136 | 1
Other Public - - - 22 - = -
Individual or Corporate Th 709 350 | 2,684 - 2,232 3
Indian 99k 1_%% 162 | 3,510 - 312 -
Total Land Area 3,752 . 3,027 [15,02 - ] L1971 5
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Table 3
Lower Colorado Region

Land Ownership & Administration by Vegetal Cover Type
(1000 Acres)
Regional Summary
Vegetal ~ e
Cover 5.; 5 g g ﬁ ﬁ g g g
U 43 o P — o =
Type e = 4 S8 E88 @ 21 §1 & A | =
Land Ownership & g & 8 g | B2E|H3E| 8 Bl18]| 6 | & |89
Administration O & = o wlnl| 288 & 2151 8 g 1233
Federal Land
Administered by:
Forest Service 4,453 | 5,748 | 1,801 | 1,546 282 1,075 50 - - | 20 |{14,975
B.L.M. 98 | 4,335 510 |10,838 4,439 2,440 7 - -] 20 |[|22,687
B.S.F.&W. - 173 2 | 1,484 27 3 15 - - - 1,70k
Nat'l Park Service 223 722 3| 1,709 126 1k - - - - 2,924
Bureau of Rec. 10 11k - 219 22 53 - - - - 418
Defense 20 3 29 | 3,14k - 52 - 2 -1 27 3,277
Defense & B.S.F.&W. - - - 806 - - - - - - 806
Other - - 22 72 6 - - - - - 100
State 61 | 1,751 520 | 4,156 261 3,687 10 -1 124 6 ||10,576
Other Public 3 - - 22 - - - - - - 25
Individual or Corporate 395 | 2,899 17 | 3,970 646 5,730 22 { 50011,502 3 || 16,084
Indian 1,25 4,158 162 | 4,171 (2,738 | 3,721 2y 11| 190 - 116,412
Total Land Area 6,522 [19,903 | 3,466 |32,137 |8,547 |16,902 | 106 513|1,816 | 76 || 89,988




CHAPTER D - LAND OWNERSHIP AND ADMINISTRATTION

The territory that includes the Lower Colorado Region was obtained
by the United States from the "Cession from Mexico" (1848) and the
Gadsden Purchase (1853). Included were lands previously granted to
private ownership by the King of Spain. These were known as Spanish
Land Grants and were recognized as private land by the U. S. Govern-
ment. All the remaining area became a part of the nation's public
domain. Withdrawals for national forests, national parks and other
purposes from the public domain lands have created the current pattern
of ownership and administration of land.

By 1965 about 18 percent of the total had become individual or
corporate, 18 percent Indian trust, 12 percent state and municipal,
with 52 percent remaining in federal ownership.

The basic land ownership and administration statistics are pre-
sented in Figure 6 and in Table 4. The land ownership and adminis-
tration acreage figures may not agree with individual agency records
because of the computer program used, lack of data or time and money.
Location is shown on Map 5, Land Ownership and Administration.

The Department of the Interior and the Department of Agriculture
administer 91 percent of the federal lands in the Region. Some four
million acres are also administered partially or wholly by the Depart-
ment of Defense. In addition to the management of federal lands, the
Interior Department, Bureau of Indian Affairs holds in trust for the
Indian tribes the title to reservation lands. The United States also
holds in trust status for individual members of Indian tribes who are
recipients of allotments, or for thelr heirs, title to such allotted
lands of individual ownership. As trustee, the federal government is
responsible for the protection and management of these lands. Adminis-
tration is by the Bureau of Indian Affairs.

The Bureau of Land Management currently administers about 23
million acres or about 25 percent of the land area. These lands
represent the remaining public domain. They are generally located in
the more arid areas where vegetation is sparse.

The Classification and Multiple Use Act of 1964 directed the
Secretary of the Interior to determine which of the public lands
administered by BLM should be classified as suitable for either dis-
posal or retention for multiple-use management. Lands classified for
disposal can be transferred to states, counties, municipalities, and
private interests to meet their specific needs.
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Some public domain lands are withdrawn for specific purposes and
administered by other agencies or managed jointly. ILands withdrawn
for military purposes, power sites, and recreation areas are examples.
Special use arrangements are made with private individuals or concerns
for the use of public domain for concessions or other uses not covered
by existing public land laws.

Another Interior Department agency with significant administrative
responsibility is the National Park Service. The first national parks
and monuments were established from public domain lands. Later
national parks and monuments were established when lands were acquired
by the states or through private philanthropy and donated to the
federal govermment. Only recently have federal funds been authorized
for the acquisition of lands for inclusion in the National Park System.

The Bureau of Sport Fisheries and Wildlife administers lands to
protect wildlife in danger of extinction, resting areas for migratory
waterfowl, hatching and growing fish for stocking and related uses.

The Bureau of Reclamation withdrawals for the preservation of
power and reservoir sites are managed for recreation and other uses as
well. ILands withdrawn for military purposes are managed by the
Department of Defense usually as single purpose use. However, some of
these lands support grazing, recreation and other uses that do not
interfere with the military use.

Within the Department of Agriculture, the Forest Service is the
only land management agency. The Forest Service administers the lands
reserved from public domain or acquired through purchase or exchange
and established as the National Forest System. This includes
14,975,000 acres or 17 percent of the Region. About 825,000 acres of
the land within national forest boundaries are private, state, or
other nonfederal land. These lands consist of farms or ranches, small
communities or towns, state or local parks or recreation areas, public
reservoirs, etc.

A large share of state ownership resulted from land grants to
states for aid to education. The school land grants were provided for
at statehood, but title did not pass until the lands were surveyed.
Variations are found in the amount of grants depending on time and
circumstances of admission to statehood. Utah received four sections
per township, while Nevada received two sections on lands already
surveyed. In 1880 Nevada waived their rights on unsurveyed lands and
were allowed to select 2,000,000 acres of land anywhere in the state.
Arizona was granted four sections per township of public domain lands
for support of public schools. This included some 9,180,000 acres.
In addition, Arizona was granted lands to support penitentiaries,
military institutes, for payment of bonds, and for similar purposes
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Table L
Lower Colorado Region
Land Ownership and Administration

Lower Mein Stem Subregion

1965
Area
State of | State of | State of
Land Ownership & Administration Arizona Nevada Utah Total
(Thous. ac)[Thous. ac)|(Thous. ac)jj(Thous. ac)
Federal Lands
Administered by Dept. of Agri.
Forest Service 1,432 336 289 2,057
Administered by Dept. of Int.
Bureau of Land Management 7,526 8,123 1,115 16,764
Bureau of Sport Fisheries &

Wildlife 772 932 0 1,704
National Park Service 2,091 Ny} 139 2,671
Other (Bureau of Reclamation) 364 5k 0 418

Administered by Dept. of Def. 3,109 v 526 g 0 3,635
Other 0 1k 0 14
Subtotal Federal Lands (15,294) | (10,426) (1,543) (27,263)
State-Owned Lands 2,280 39 137 2,456
Other Public Lands 3 0 0 3
Subtotal Non-Federal
Public Lands (2,283) [C  39) | ( 137) | ( 2,459)
Privately~-Owned Lands
Individual or Corpo?te 3,368 473 55U 4,395
Indian Trust Lands - 1,824 5 0 1,829
Subtotal Private Lands ( 5,192) {( 478) ( 554) ( 6,224)
Total 22,769 10,943 2,234 35,946

y Includes Cabeza Prieta Game Refuge which is administered jointly with BSF&W.
g/ This includes Desert Game Refuge administered Jointly with BSF&W.
3/ Administered by County, State, etc.
L/ A11 BIA administered lands appear as line item "Indian Trust."
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Table b4
Lower Colorado Region
Land Ownership and Administration

Little Colorado Subregion

1965
Area
State of State of
Land Ownership & Administration Arizona New Mexico Total
{Thous. ac) | (Thous. ac) {| (Thous. ac}
Federal Lands
Administered by Dept. of Agri.
Forest Service 1,990 332 2,322
Administered by Dept. of Int.
Bureau of Land Management 313 548 861
Bureau of Sport Fisheries &

Wildlife 0 0 0
National Park Service 159 0 159
Other (Bureau of Reclamation) 0 0 0

Adninistered by Dept. of Def. 0 13 13
Other 0 0 0
Subtotal Federal Lands ( 2,462) ( 893) ( 3,355)
State-Owned Lands 1,354 326 1,680
Other Public Lands 0 0 0
Subtotal Non-Federal
Public Lends ( 1,354) ( 326) ( 1,680)
Privately-Owned Lands
Individual or Corporate 2,989
Indian Trust Lends &/ 7,052
Subtotal Private Lands (10,0L41)
—_— e T T e eI LR
Total 13,857

1/ Includes BIA administered lands.
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Table 4
Lower Colorado Region

Land Ownership and Administration

Gila  Subregion

1965
Area
State of | State of
Land QOwnership & Administration Arizona New Mexico Total
(Thous. ac)|(Thous. ac) (Thous. ac)

Federal lands i
Administered by Dept. of Agri.

Forest Service 8,103 2,493 10,596
Administered by Dept. of Int.

Bureau of Land Management 4,104 958 5,062

Bureau of Sport Fisheries &

Wildlife 0 0 0
National Park Service ok 0 ol
Other (Bureau of Reclamation) o] 0 “ 0

Administered by Dept. of Def. hgg 0 hgg
Other 0
Subtotal Federal Lands (12,822) (3,451) (16,273)
State-Owned Lands 5,674 766 6,440
Other Public Lands 22 0 22
Subtotal Non-Federal
Public Lands ( 5,696) ( 766) ( 6,462)
Privately-Owned Lands
Individual or Cprpoi te 6,680 932 7,612
Indian Trust Lands 6,443 0 6,443
Subtotal Private Lands (13,123) ( 932) (1%,055)
Total . 31,641 5,149

1/ Includes BIA administered lands.
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Table 4
Lower Colorado Region
Land Ownership and Administration

Region Summary-l/

1965
_ Area,
State of State of State of State of
Land Ownership & Administration Arizons Nevads > Utah New Mexico n Total
(Thous. ac) | {Thous. ac) | (Thous. ac) | (Thous. ac) || (Thous. ac)
Federal Lands
Administered by Dept. of Agri.
Forest Service 11,525 336 289 2,825 14,975
Administered by Dept. of Int.
Bureau of Land Management 11,943 8,123 1,115 1,506 22,687
Bureau of Sport Fisheries &

Wildlife 772 932 0 0 1,704
National Park Service 2,344 L1 139 0 2,924
Other (Bureau of Reclamation) 364 5k 0 0 118

Administered by Dept. of Def. 3,544 526 0 13 4,083
Other 86 1k 0 0 100
Subtotal Federal Lands (30,578) (10,426) (1,543) (4,344) (46,891)
State-Owned Lands 9,308 39 137 1,092 10,576
Other Public Lands 25 0 0 0 25
Subtotal Non~Federal
Public Lands ( 9,333) (  39) ( 137) (1,092) (10,601)
Privately-Owned Lands
Individual or Corporate 13,037 473 554 2,020 16,084
Indian Trust Lands 15,319 5 0 1,088 16,412
Subtotal Private Lands (28,356) (  u78) ( 554) (3,108) (32,496)

1/ A1l previous footnotes are applicable
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to bring the total acreage in the Lower Colorado Region as of 1965 to
9,308,000 acres. New Mexico was granted approximately 13,000,000 .
acres originally on the general basis of four sections per township.
Transactions since the original grant leave the state in control of
about 9,476,000 acres.

State land in Arizona is administered by the State Land Depart-
ment. The State Land Commissioner, as executive officer of the Land
Department, interprets and administers all laws pertaining to these
lands. Small parcels of state land are administered by the State
Highway Commission, the State Game and Fish Department, State Parks
Board, and the universities.

New Mexico state trust lands are managed by the Commissioner of
Public Lands with assistance from state agencies. The agencies include
the State Park Commission, the State Forestry Commission, the State
Department of Game and Fish, the State Engineer (for use of water from
state lands), the State Highway Department, and others dealing with
land use.

State land in Utah is under the jurisdiction of the Department of
Natural Resources. Within this department most of the land is managed
by the Division of State Lands.

Most state land in Nevada is controlled by the Department of
Conservation and Natural Resources.

Individual or corporate lands, other than the original Spanish
land grants, have besn obtained from public domain under various
land laws. They include about 18 percent, or 16 million acres, of
the Region.

Indian trust lands have been obtained from public domain under
various treaties and orders. They include about 16 million acres, or
18 percent, of the Region.

In the early 1850's railroad land grant laws were passed to
encourage and assist building railroads in vacant and sparsely
settled sections of the country. This resulted in a shift of large
acreages from federal to private ownership. The Santa Fe Railroad
received government grants for alternate sections of land in strips
approximately 20 miles on each side of the railroad through portions
of the Lower Colorado Region. These grants caused a checkerboard
pattern of landownership. The railroads sold this land to individuwals,
corporations, municipalities, etc.

In order to encourage individual development of the public domain

in the west, Congress passed various homestead acts and the Desert Land
Act. Under these laws it was possible for a citizen of the United States
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over 21 years of age to acquire land at a very low cost by settling
and developing it. Such lands are found scattered throughout the
Region, generally in the fertile valleys where water was available.
A small amount of land is still being disposed of today for specifiec
purposes under appropriate laws, but such dispositions have steadily
decreased. Today it is difficult to find land that will meet the
requirements of these laws. Some public domain is sold or exchanged
to private and nonfederal entities when the best public interest is
served.

Most of the private lands are considered agricultural. Individual
and corporate ownership units vary from 10 acres to over 100,000 acres.
In 1965 there were about 7,900 separate operating units in the Region.
This number has been decreasing from about 23,000 in 1939, to 12,000 in
1949, and to 9,000 in 1959.

The number of operating units by economic class in 1964 are as
follows:

Lower Little
Region Main Stem Colorado Gila (value of Products Sold)
In Dollars

1,738 284 28 1,426 $40,000 or more

765 155 37 573 20,000 to 40,000

773 136 L6 591 10,000 to 20,000

770 148 67 555 5,000 to 10,000

754 160 53 541 2,500 to 5,000

668 120 36 512 50 to 2,500
2,471 527 268 1,676 Other (part time, etc.)
7,939 1,530 535 5,87k Totals

Large corporations, about 650 units of 500 irrigated acres or
more, are included in the $40,000 or more category and are found mainly
in the southern parts of the Gila and Lower Main Stem subregions.

Small units that are considered uneconomical in supporting themselves
are shown in the last four categories (about 20 percent of the total
number of unitg). Over 50 percent of these units are operated by the
owners, about 11 percent by tenants, some 5 percent by paid managers,
and the remaining operators are classified as part time, retired, hobby,
institutional, etc.
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CHAPTER E - LAND RESOURCES AND USE

PRESENT USES AND PROJECTED REQUIREMENTS

Land in the Lower Colorado Region is used in many ways.
uses are as old as the resource itself.
modify the environment to some extent.
deterioration may result.

Man-caused changes need not be destructive, however.
can be used for the production of food and fiber, water yield, forage,
recreation, wildlife, etc. while still maintaining the productive

capacity of the resources.

straint.

Some
Almost all uses, by man,
In some cases resource

The land

This requires proper planning and re-

Land Resource Groups in the Lower Colorado Region in 1965 are

summarized in Table 5.

Table 5
Lower Colorado Region
Land Resource Groups
(1,000 Acres)

Lower
Main Little Region
Land Resource Groups Stem Colorado Gila Totals
Cropland Y 332 63 1,421 1,816
Rangeland 26,504 9,859 21,223 57,586
Forest Land 8,955 7,311 13,731 29,997
Urban and Built-up 129 19 365 513
Other 26 0 50 76
Total Land Area 35,946 17,252 36,790 89,988

1/ Includes irrigated pasture, acres planted but not harvested, acres
developed for irrigation but idle or fallow in 1965, farmsteads,
farm roads, farm irrigation canals, etc.
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Most land has more than one use. Vast areas of land, such as
grassland and forest land, support many varied uses (wildlife propa-
gation, recreation, watershed, etc.). Some uses are nearly exclusive
such as urban, developed recreation, and cultivation. Such uses
usvally cannot exist, in significant amounts, at the same time on the
same land area without some downgrading of the uses or deterioration
of the resources. Many uses, however, are compatible when proper
planning and effective management are provided.

The principle of "multiple use" has come to be regarded as a key
to guiding good land management. Most public-land-managing agencies
and many private landowners have endorsed and followed this multiple-
use principle for a number of years.

Multiple use is a system of planning and applying management on
areas of land which emphasizes the protection, development, and use of
its various resources so they are utilized in the best combination -
on a sustaining basis - to meet the social, economic, and envirommental
needs of the people. Periodic adjustments are required and desirable
to conform with changing needs and conditions. Based upon landowners'
goals, legislative or administrative direction, and land capabilities,
not all resources are used on some land. Coordination in the uses of
the various resources is directed toward achieving an optimum output
and a desirable balance in the harvest of products and enjoyment of
services from the land while maintaining a quality environment. It is
not necessary that the combination of uses give the greatest dollar
return or the greatest unit output. Often, though, maximum outputs
from the use of one or more of the resources may be attained without
loss of other values. This study uses the term "multiple use" within
this framework.

Multiple use of the land base by land resource group is shown in
Table 6. The table suggests the kinds of use combinations involved in
multiple-use management as of 1965. The "Projected Output from Land
Under Alternative Program Levels" Table 48 (page 223) shows the antici-
pated outputs from the land for the last year in each projection
period.

Changing technologies, needs of people, and resource situations
will, to a large extent, determine the management direction and the
coordination needed to foster optimum production. Within the fore-
seeable technologies, there is a limit to the amount of goods and
services that a land base can yield. As the pressures for more pro-
duction, less pollution, and quality environment increase, sound land
management objectives will need increasingly to recognize and emphasize
the management of all the land for the greatest total benefit of all
the people.
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Table 6

LAND USE, 1965
(Areas in thousands of acres)

Present Land Use

Lower Colorado Region

Lower Main Stem Subregion

Areas 8 '?s' T a 8

e &0 Dl H| Outdoor Be ~ 31 TFish &
Land LRG's | Cultivation E o é o t| Recreation g} ) 8 91 wildlife Watershed Transp.
Resgource (1965) Non- g g (o] ,.g 'g _3_/ Un-~ '8 E{ g 'g E/ Un- Un- and
Groups y Irrig.|irrigd o & &5 f—n‘Desig. desig. g g & |Desigd desig.flass.|class. |Utilities

@ P @) | & [ 6 j6e)m]@) ] 9 |0) (12)y (13)| () [(5) | (16) | (27)
Cropland Y 332 | 267 5 ol - - 250 0 - 3321 0O 332 20
Rangeland 26,504 0 0 3,203 120,612 0 1,148123,929 | © 26,504 100
Forest Land | 8,955 0 0 1,304| 5,705 675 7,493 { © 8,955 45
Urban 129 - - 10 30 - 1281 0 129 56
Barren 26 0 0 - 26 0 26| o 26 -
Total 35,946 | 267 5 Iy, 27 (26,623 1,823(31,908 | © 35,946 221

1/ Including Pasture

2/ land Resource Groups

%/ Includes National Parks, City Parks, County Parks, Public Campgrounds, etc.

Another 1.4 million acres were managed primarily for wildlife but were not available to the hunter.

NOTE: Dash indicates small acreage

(1 of 4)
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Table 6
LAND USE, 1965
(Areas in thousands of acres)

Present Land Uses

Lower Colorado Region

Little Colorado Subregion

g — g w =]
Area sl. 3 gel o | 8| .
of & o 5 |8 H| Outdoor g g 8 =% Fish &
Land LRG's |_Cultivation < g |5 §lRecreation | R Y| = o8| _Wildlife Watershed Transp.
Resource (1965) Non- g :% olesl 3/ |un- ud| < |80 Un- Un- and
Group E_L Irrig.lirri O & & |5 Hilesig.| desig.| P = g ! g A Desig.| desig.| Class] classJUtilities
(1) @) | 3) | (W) (5) | &) (M@ | (9) [()| (1)j@2)| (x3)| )| 5)] (6)} Q7)
Cropland 1/ 63| 28 16 36 ol - - 52| 0 - | - - 63 0 63 3
Rangeland 9,859 0 0 9,381 -1 -|175 7,985| O 2l | 5 8 19,851 319,856 22
Forest Land| 7,311 0 0 7,187(1,419| -| 26 6,886f 0 - |2 8 |7,303 12 | 7,299 20
Urban 19 - - - -1 191 2 2] O - | - - 18 0 19 8
Barren 0 0 0 0 0] - © Ol O olo 0 0 0 0 -
Total 17,252 28 16 | 16,604|1,419] 19/203 |[1k4,925| O 21 | 7 16 R7,235 15 17,237 63
1/ Including Pasture
2/ Land Resource Groups
§/ Includes National Parks, City Parks, County Parks, Public Campgrounds, etc,
NOTE: Dash indicates small acreage
(2 of 4)
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Table 6
LAND USE, 1965
(Areas in thousands of acres)

Present Land Uses

Lower Colorado Region

Glla Subregion

] — = ow o]
Area 3 = 83l = a3
of a5 [98] outdoor (EE| § PG| Fisns
Land LRG's | Cultivation] ‘N a8 5 A| Recreation |4 9| o D Wildlife Watershed Transp.
Resource (1965) Non- ¥ 5 é a9 3/ | Un- 2o 'é' 5 ;?: Un- Un- and
Group g/ Irrig.lirrig. © ok h Desig{ desig A= Desig4 desig.Class.|class, |Utilities
(1) 2 [ [ W | 6 [ ®[Mm]E® | 9 [@)f )j@e)f (13); @4)| (15) ] (16) (17)
Cropland Y 1,421 | 895 - hiz of - -1 1,000 0 -t - ~ | 1,333 0 1,421 88
Rangeland |[21,223 0 0 20,777 -l -| 655|12,000| 10{ Lo2| 13 12 12,157 4 |21,219 123
Forest Land| 13,731 0] 0 [o0,291 |3,166! ~| Lol| 8,000]| 851 511 50 7 h3,6811 20 |13,719 65
Urban 365 - - - -1 365 36 100 0 - 65 0 365 100
Barren 50 0] 0 0 o] = 0 50 0 -t 0 o) 50 0 50 -
Total 36,790 | 895 -  PB1,480 |3,166|365 1,092 |21,150| 861] U453} 63 19 36,286 | 24 |36,774 376
1/ Ineluding Pasture
2/ Land Resource Groups
3/ Includes National Parks, City Parks, County Parks, Public Campgrounds, etc.
NOTE: Dash indicates small acreage
(3 of 4)
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Table 6

LAND USE, 1965
(Areas in thousands of acres)

Present Land Uses

Lower Colorado Regilon

b= — o n o

0 @ 0w o

o o NERN] ™ o

Area 1 o5 |®Hl outdoor g 3 |41 Fish &
Land of Cultivation| & 28 |§ %] Recreation |XZ| K 28| Wildlife Watershed [Transp.
Resource  {1965) Non- g E E 28 3/ [ Un- é = ’é‘ g g: L/ 1 Un- Un- &
Groups 2 Irrig.|irrig] © Ee = Hlpesig) desig.|? = Desigd desig.|Class.| class.utilities
(1) (2) (3) (&) (5) (6) 1 (1)} (8) (9) f(10)](11) [(x2)] (13)}] k) [ (15)] (6) | (A7)
Cropland Y 1,81611,190 21 580 o - -| 1,302 0 -l - -] 1,728 0 1,816 111
Rangeland |57,586 0 0 |50,758 -l -|4,033|40,597 { 10fk4,075| 22 (1,168 |54,937 7 PT7,579 255
Forest Land|29,997 0 0 {24,716| 5,458] -|1,461}15,591 |851 51| 53 690 28,477 | 32 29,973 130
Urban 513 - - - -1 513 L8 132 0 -l - - 211 0 513 16k
Barren 76 0 0 0 of - 0 76 0 -l o 0 76 0 76 -
Total 89,988 (1,190 21 |76,054| 5,458|513|5,542 (57,698 |861|L,126| 75 |1,858 |85,429 | 39 89,957 660
1/ Including Pasture
2/ Land Resource Groups
iy Includes National Parks, City Parks, County Parks, Public Campgrounds, etc.
J Another 1.4 million acres were managed primarily for wildlife but were not available to the hunter.
NOTE: Dash indicates small acreage
(b of L)



Cultivation

The availability of suitable irrigation water, in terms of both
guantity and quality, has been the major determining factor in the
location and amount of irrigated land in the Basin and Range Province
(see Map 3). In this area there are vast areas of soil suitable for
irrigation. The nearly yearlong growing season mekes this area ideal
for irrigated crop production. Yields per acre for most irrigated
crops are among the highest in the nation.

Irrigated farming in the Colorado Plateau Province has developed
primarily along major streams where soils are productive, of uniform
slopes, and where suitable water is available. Irrigated crop pro-
duction in this area is limited because of the relatively short growing
season (75-150 days).

The Region's total cropland area contains about 1.8 million acres.
Of this amount, about 77 percent is in the Gila Subregion, some 21
percent is in the Lower Main Stem Subregion, and less than 2 percent is
in the Little Colorado Subregion. Only 31,000 acres of the Region's
total cropland are nonirrigated.

Most of the irrigated cultivated areas in the Gila Subregion are
around Phoenix and southeast in the Casa Grande area and Santa Cruz
valleys., Smaller irrigated areas are found in the eastern portion of
the subregion in Arizona and New Mexico. The irrigated acreage in the
Lower Main Stem Subregion is concentrated around Yums and along the
Colorado and lower Gila rivers in Arizona. Smeller areas lie along
the White and Muddy rivers in Nevada and the Virgin River in Utah.
The Little Colorado Subregion contains smaller, scattered areas along
the Little Colorado River and many of its tributaries. Most of the
products of these small irrigated areas are consumed locally,
especially by the Indians on reservations.

Refer to Map 4, Vegetal Cover, for extent of cultivated lands,
and the Irrigation and Drainage Appendix for additional information on
irrigated lands.

Water for irrigation is usually the limiting factor in crop pro-
duction. More land is developed for irrigation than is used annually.
The acreage planted to crops increases when the quantity of water in
storage is above average at the beginning of the crop years.

The long growing season (250-330 days) at the lower elevations of
the Gile and Lower Main Stem subregions make it possible to produce
crops on most of this irrigated land anytime during the year. Crops
adapted to cool temperatures (vegetables, small grains, etec.) are
grown during the cooler months, crops such as cotton and sorghum are
grown during the warmer months. Ciltrus is in danger of frost only for
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a short time during the year. 1In most of this area it is possible to
produce two or more crops per year. In 1965, about 125,000 acres in
this area produced two or three crops.

Irrigated land in other sections of the Reglon is not used as
intensively and supports crops such as forage and small grains with
row crops occasionally.

Much of the irrigated land is highly developed. The land has
naturally uniform slopes or has been leveled for the most efficient
border type of irrigation methods. Modern irrigation systems and
irrigation techniques are used. Some of the systems are highly auto-
mated with surface irrigation timed by clocks which control electri-
cally operated valves.

The Region's farmers generally have taken advantage of the tech-
nology available to them and have incorporated new technologies into
their operations as they become available and where appropriate. It
is expected that the Region will continue to be responsive to and
benefit from technological advances.

Of the four main sources of income (manufacturing, mining, agri-
culture, and tourism) agriculture produces approximately 20 percent of
the total and employs about 7.2 percent of the Region's labor force.
The major agricultural enterprise is cash crops such as cotton, barley,
alfalfa, sorghum, vegetables, and citrus. Practically all production
of these crops is on irrigated land. In 1965, approximately 55 percent
of the Region's agricultural income was related to crop production.

As shown on Table 7, yields of most irrigated crops in the Region
are high compared with those of other regions of the United States.
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Table 7

Lower Colorado Region
Irrigated Crop Distribution, Yields, Rank in Average Yield Per Acre

Y,

and Percent of Total U. S. Irrigated Acreage by Major Crops-1965

Crop _Crop Yield Percent of Total

Distributig Range in U, 8, Irrigated

Major Crop (Percent)'gy Yield Per Acre |Rank|Acreage for Crop
Barley 14 1600-5000 1bs.j 1 8.7
Sorghum 15 3500=7500 1bs. 1 k.0
Alfalfs Hay 17 4-10 toms| 2 3.7
Cotton (All) 28 500-1500 lbs.} 2 9.7
Cotton (America-Egypt) (3) 500-750 1lbs.}| 1 Wy, o
Citrus Fruit 3 8-10 tonsN.A. 2,1
Vegetables 6 150-200 cwt. |N.A. 5.6

Other 17 - - -

;/ In comparison with the other 19 Water Resource Regions of the United

States.
2/ By acres harvested

NOTE:

Drainage appendixes for further details.
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The Region produces a significant amount of the national supply of
early summer, late fall, spring and winter vegetables and melons.
Table 8 indicates the relative importance of the Region in supplying
this demand.

Table 8
Percent of National Supply of Vegetables and Melons
Supplied by the Lower Colorado Region -

1965
Crops Period of Year Percent

Vegetables

Broccoli Winter 19

Carrots Spring 100

Cauliflower Winter 32

Lettuce Winter 26

Lettuce Esrly Spring 52

Lettuce Late Fall 100

Onions Late Spring 35
Melons

Cantaloupes Spring 52

Cantaloupes Early Summer 12

Honeydews Early Summer 100

In 1965 there were about 39,000 acres planted to citrus in the
Region. Of this acreage 53 percent was producing oranges, 23 percent
grapefruit, and 24 percent lemons. Citrus is grown in the lower
elevations of the Gila and Lower Main Stem subregions where the
growing season is nearly yearlong. Because of the unique climate in
this area of the Region, there is a vast acreage of land suitablée for
expansion of citrus production as the need arises.

Irrigated lands of the Region provide pasture in crop rotation and
permanent pasture. Grass and legume pastures help control soil ercosion
and reduce water runoff. They are also soil conditioning crops which
increase soil fertility and improve soil structure.
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About 38,000 acres of irrigated land are devoted to pasture. The
Gila Subregion contains about 80 percent of this total with 15 percent
in the Lower Main Stem and 5 percent in the Little Colorado subregions.

Irrigated pastures, which make up a very small percent of the
total agricultural sector of the economy, are generally used in dairy
cattle and feeder cattle operations and for horses. Intensity of use
is similar throughout the Region with more production expected and
obtained from the irrigated land in the valley areas than from higher
elevation lands with shorter growing seasons. Yields range from about
9 animal unit months per acre per year to 20 or more.

Grazing of livestock animals on irrigated pasture and after harvest
of other crops is & common practice and occurs on more than 540,000
acres.

Photo 23, Irrigated Crop Production MCES

Irrigated lands are compatible with some kinds of recreation use.
Sightseeing, family outings, horseback riding, nature study, hunting,
some fishing in irrigation canals and farm ponds, and picnicking are
recreation activities using this land.



There were 31,000 acres of nonirrigated cropland in the Region in
1965. This croplend is located on gently to moderately sloping lands
above 4,000 feet elevation with annual precipitation of 16 inches or
more. About 21,000 acres of the total were harvested in 1965. The re-
maining area, about 10,000 acres, includes idle and fallow, crop
failures, roads, farmsteads, etc.

The most successfully dry farmed area is found between 5,000 and
8,000 feet in elevation with 20 inches or more average annual precipi-
tation. Crop failure in years of below average annual precipitation
is significant helow these limits. Other problems in nonirrigated
farming include short growing season, which limits the choice of crops,
and the low precipitation rate (less than two inches in some years)
during the growing season.

More than one-half of the production from nonirrigated cropland
is consumed in the local area where grown. Although this represents
a very small fraction of the total agricultural output for the
Region, it is wvery important in the locality where it is produced.
Indians on reservations are dependent on this source for a substantial
part of their food supply. More details may be found in the Economic
Base and Projections Appendix.

Table 9 presents the major nonirrigated crops and their range in
yields for 1965,

Table 9
Lower Colorado Region
Major Nonirrigated Crops and Yield - 1965

Nonirrigated Crops General Range in Yields
Dry Beans 200-500 lbs/ac

Corn - grain 300-700 lbs/ac

Qats 400-1,000 lbs/ac
Cereal grain - grain 500-1,000 lbs/ac
Tame hay 3/L4-2 tons/ac

Grass - hay 3/4-1% tons/ac

Grass - pasture 3/4-2% AUMs/ac
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Most irrigated and nonirrigated cropland is associated with a
livestock operation and is grazed after crop harvest. They frequently
provide food and sometimes cover for some species of wildiife. Hunting,
sightseeing, nature study, and horseback riding are compatible uses.

Cultivated land provides food, cover, and water for many species
of wildlife. These are the three basic¢ requirements for survival.
The kind of crop, its maturity, and the type of vegetation adjoining it
are but a few of the many factors determining the species which will
use this land, and the benefit this species will derive from the land,

Doves, for example, may feed in a grain field, and drink from the
adjacent irrigation waters. But they must seek roosting and nesting
cover elsewhere. These same doves often roost and nest to some degree
in a citrus orchard, and may again find water here. But they must go
elsewhere for food. The limiting factor determining the population of
the species may or may not be cultivated crops or practices.

Human activity on cultivated lands tends to affect native wild-
life habitat and may result in changing or introducing other species.
Activities such as cultivating, irrigating, and spraying necessary for
high agriculture production may in some cases be sufficient disturbance
to limit wildlife activities on and adjacent to agricultural lands.

Table 10 presents present and projected values of crop production
in the Region, by subregions. Table 11 shows present and projected
acreage of lands required for crop production.

Table 10
Lower Colorado Region
Total Value of Crop Production
(million dollars -~ 1960 prices)

Projections 1/
Subregion 1965 1980 ] 2000 1 2020
Lower Main Stem 87.2 140, 4 195.1 26§n1
Little Colorado 2.1 2.9 4.3 6.1
Gila 250.0 356.6 504.3 | 656.6
Total Region 339.3 499.9 703.7 931.8

;/ These projections, and all others in this appendix with the
exception of those in Chapter K, are based on the Modified
OBE-ERS projected level of development. For a comparison of
alternative projections, see Chapter K.
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Table 11
Lower Colorado Region
Land Required for Crop Production
(1,000 Acres)

Projections

Subregion 1965 1980 | 2000 | 2020
Total Cropland Area 1,816 1,801 1,905 1,852
Lower Main Stem ( 332) ( 386) ( 388) ( ko9
Little Colorado ( 63) ( 650 ( 6é1) ( 56)
Gila (k1) (1, gzo) (1,226) (1,387)
Irrigated 1,785 1,863 1,882 1,633
Lower Main Stem ( 324) ( 379) ( 382) ( L03)
Little Colorado ( %) ( By  ( 4) ( L3)
Gila (1,41) (1,4s0) (1,456) (1,387)
Nonirrigated 31 28 23 19
Tower Mein Stem ( 8 70 ( 6 ( 6)
Little Colorado ( 23) ( =21) ( 17) ( 13)

Gila (=-J (-3 =2
Total Planted Acreage 1/ 1,211 1,365 1,455 1 h7h
Lower Main Stenm ( 272) ( 332) ( 344) ( 370)
Little Colorado ( ) ( 48) ( u8) ( ke
Gila ( 895) ( 985) (1,053) (1,058)
Irrigated 1,190 1,346 1,428 1,459
Tower Main Stem ( 267) ( 3271) ( 339) ( 366)
Little Colorado ( 28) ( 34 ( 36) ( 35)
Gila ( 895) ( 985) (3,053) (1,058)
Nonirrigated 21 19 17 15
Lower Main Stem ( 5) ( 5) ( 5) L)
Little Colorado ( 16) ( 1) ( 12) ( 11)
Gila (=) (=-) (=73 €=
Total Harvested Acreage 2/ 1,263 1,489 1,580 1,613
Lower Main Stem ( 283) ( 363) ( .376) ( ho5)
Little Colorado ( 42) ( 3710 ( 39) ( ko)
Gila ( 938) (1,089) (1,165) (1,168)
Irrigated 1,242 1,470 1,563 1,598
Lower Main Stem ( 278) ( 358) ( 371) ( Loi)
Little Colorado ( 26) ( 23) ( 271y ( 29)
- Gila ( 938) (1,089) (1,165) (1,168)
Nonirrigated 21 19 17 15
Lower Main Stem ( 5) ( 5)  ( 5) ( L)
Little Colorado ( 16) ( 1) ( 12) ( 11)
Gila (=-) (-) =2 =1

1/ The total planted acreage is equal to the total cropland area less:
the acreage of public and private roads, ditches, utilities, etc.
within cropland areas; the acreage on farms not developed for irri-
gation; and idle and fallow cropland.

2/ The total harvested acreage is equal to the total planted acreage,plus
the acreage double cropped, less the acreage planted but not harvested
because of floods, insects, disease, hail, unfavorable markets, etc.

NOTE: A dash (-) indicates an insignificant acreage.
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Livestock Grazing

The total area useable for grazing by domestic livestock is about
76 million acres, 84 percent of the total land area of the Region.
About 21 percent of the grazing land is in private ownership, lhlper-
cent state and county ownership, 20 percent in Indian trust, and the
remaining 45 percent is owned by the federal government.

The following tabulation indicates subregional distribution of
grazing lands and the amounts in federal and nonfederal ownership:

Lower Colorado Region
Area Used by Domestic Livestock l/
(1,000 Acres)

1965
Lower Little Gila Lower Colorado
Main Stem  Colorado Region
Subregion Subregion Subregion Total
Federal Land 20,138 2,h91 13,222 35,851
Nonfederal Land 7,832 14,113 18,258 40,203
Total 27,970 16,604 31,480 76,054

;/ Includes pasture and aftermath grazing on cropland which totaled
542,000 acres in the Region in 1965.

The land area produces an annual average of about 7,876,000
animal unit months (AUMs) of forage production on native grazing
lands. 2/ In addition, grazing aftermath of crops on cultivated land
and permanent pastures supply about 600,000 AUMs. An estimated 30
percent of this 8.5 million AUMs forage production is on private, 16
percent on state and county, 18 percent on Indian trust lands, and 36
percent on federally-owned lands.

2/ See Economic Base and Projections Appendix for further detail.
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Livestock on grazing lands within the Region numbered approxi-
mately 1.1 million in 1965. Distribution of the total number of
livestock and AUMs used was about as follows:

Percent of total Percent of total

Kind of Livestock number forage
Cattle L2 73
Sheep 48 15
Horses b 10
Goats 6 2

The native grazing lands of the Lower Coloradc Region present a
wide variance in complexities and resource values. These variations
are the result of differences in topography, climate, elevations,
vegetative types, and soil type. Lands that are suitable for use by
domestic livestock will, under proper management, support a livestock
industry indefinitely and continue to be an important and integral
part of the economic framework of the Region. Some of the Region
cannot be grazed by livestock because of rough topography, dense shrub
and timber stands, poor soil, deficient precipitation, and lack of
water development. About 7 million acres in the southwest part of the
Region and along the Colorado River at elevations below 3,000 feet
(where the average annual precipitation is less than 8 inches) are
generally Utilized by livestock only during the years when precipi-
tation is above average. Areas above 3,000 feet in elevation and
having more than 8 inches of precipitation support perennial vegetation
and have a dependable carrying capacity.

Seasons of forage growth between 2,500 and 5,500 feet in elevation
occur in both the spring, and midsummer to fall (February to March and
July to November) when moisture is adequate. Forage growth below
2,500 feet in elevation follows periods of precipitation and varies
from year to year. Above 5,500 feet in elevation, forage growth is
limited to the spring and early summer seasons (April to June).

The estimated average carrying capacity of the native grazing
lands of the Region will increase from 7.9 million animal unit months
to 9.4 million animal unit months by the year 2020. Most livestock
grazing lands in the Region can be improved through intensive manage-
ment, revegetation, and other improvements. The increase in carrying
capacity is expected as livestock management techniques are improved
and as grazing land improvements, revegetation of depleted ranges,
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conversion of desert shrub, chaparral and pinon-juniper types to grass,
and installation of livestock management fences, water developments,
etc. are installed.

Photo 24. Livestock Use of Southern Grassland FS

The following tabulation indicates average carrying capacity of
native grazing lands, improved pasture and aftermath grazing on crop-
land:

Lower Colorado Region
Carrying Capacity 1965
(1,000 AUM's)

Lower Little Gila Lower Colorado

Main Stem  Colorado Region

Subregion Subregion Subregion Total
Federal Land 1,164 264 1,613 3,041
Nonfederal Land 647 1,733 3,032 5,412
Total 1,811 1,997 4,645 8,453

T4



Areas above 7,000 feet are generally used during the summer season
with cattle moved to lower elevations during the winter months. Sheep
are grazed on the high mountain ranges (above 7,000 feet elevation)
during the summer and "wintered" on desert shrub or cropland at the
lower elevations.

The condition of the grazing lands on the Navajo Indian Reser=-
vation has been the result of a unique set of circumstances.
Traditionally the Navajo family has a small herd of sheep and goats
that are an important part of the family way of life. Because the
Indians have been dependent on horses for transportation the herds
were grazed close to home. This has not been conducive to good manage-
ment of the grazing resource. In 1965 there were an estimated 205,000
head of sheep, 62,000 head of goats, and 15,000 head of horses owned by
6,000 individuals, grazed in this manner.

Photo 25, Livestock are important to BIA
the Navejo way of life.

Conditions are slowly changing for the better. Cattle are re-
placing the family bands of sheep and goats and the pickup truck and
the automobile are replacing the horse. Cattle are the usual class
of livestock on the other Indian lands of the Region.
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Livestock use of rangelands in the Lower Colorado Region is not
commonly oriented toward producing the final livestock product. The
livestock ranges are generally more adaptable to the production of
cattle and lambs to supply the feeder livestock industry. Beef cattle
are the predominant class of range livestock produced in the Region
although there is an important sheep raising industry that utilizes the
mountain and desert grazing lands. In the higher elevations of the
Region where forage production is primarily dependent upon winter and
spring precipitation, the domestic livestock forage resource is
generally utilized for maintenance of the cow-calf industry and for the
summering of ewes, that lamb in October and November, supplying lambs
for the valley feedlots. In the southern low elevation areas of the
Region, livestock grazing operations often include fall, winter, and
spring forage for weaner calves produced at the higher elevations or
imported from outside the Region. These animals partially supply the
need for the feeder livestock industry. The bands of ewes utilize the
lower desert shrub and chaparral types for spring grazing from the time
the lambs are weaned in February or March until ewes can again be moved
to the higher coniferous forest in April and May.

Photo 26. High country grazing lands FS
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In addition to domestic livestock, herds of wild horses roam the
rangelands of the Region. Some 3,000 are estimated to be in the Lower
Main Stem Subregion in Nevada. An equal or greater number of wild
horses exist in the remainder of the Region.

The range livestock industry developed as one of the basic indus-
tries of the Lower Colorado Region during the earliest settlement, in
the mid 1700's. In 1965 there were about 1,750 ranches in the Region,
providing 9,700 man-years of employment. The total gross output of
the range livestock industry for 1965 with projections is shown in
Table 12.

Table 12
Lower Colorado Region
Total Gross Output with Projections -
Range Livestock Industry

($1,000)
Projections
Subregion 1965 - 1980 2000 2020
Lower Main Stem 17,626 18,004 19,257 20,651
Little Colorado 12,208 14,198 18,657 23,201
Gila 57,344 58,729 61,500 64,339

Nonirrigated pasture is limited in extent in the Region.
Generally above elevations of about 5,000 feet there is an annual
precipitation of 14 inches per year or more which is necessary for
establishing tame grass-legume or small grain production of forage for
pasture. About 2,000 acres of land produce such pasture at least part
of the time. Most of these acres are in the Little Colorado Subregion.

The economic importance of nonirrigated pasture is less than that
of irrigated pasture. Production may range from near one ton to more
than two tons of dry forage per acre. The higher yielding tame grasses
such as orchard, brome, and fescues are normally used with or without
legumes such as alfalfa and clovers. Small grains (ocats, barley, or
rye) are also pastured. The aftermath of these and other crops is
grazed after harvest.
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Fully developed and properly maneged, grazing land will, in most
cases, enhance the wildlife and watershed resources and values. Some
of the better grazing lands in the Lower Colorado Region are the com-
mercial timber lands and under proper management practices timber
harvesting will improve the grazing values.

The following table compares present (1965) livestock grazing
with projected carrying capacity:

Table 13
- Lower Colorado Region
Livestock Grazing Capacity 1/ - 1965 and Projected
(1,000 ATHs)

Suﬁregion 1965 1980 ‘PT°jgggéons 2020

Lower Mein Stenm 1,811 1,890 1,996 2,093
Little Colorado 1,997 2,052 2,225 2,330
Gila b, 645 4,806 5,389 5,936
Total 8,&53- 8,748 9,610 10,359

;/ Includes native grazing lands, improved pasture, and aftermath
grazing on cropland.

Through the projection period land requirements for all uses
expand with the exception of land required for livestock grazing.
This is due to grazing land being converted to other uses. With
substantial increased demand for red meat in each time frame, it was
assumed that all land available for livestock grazing would be
utilized to the fullest extent.

Table 14 compares 1965 land required for livestock grazing with
projected requirements.
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Teble 1k

Lower Colorado Region

Land Required for Livestock Grazing - 1965 and Projected
(1,000 acres)

~ Projections
Subregion 1965 1980 2000 2020
Lower Main Stem 27,970 | 26,769 | 24,017 | 20,608
Native Grazing Lands (27,838) | (26,618) | (23,866) | (20,475)
Crop Aftermath ( 127)| ( )| ( 12)|( 122)
Pasture ( 5) 1| ( 7) | ( 9) ( 11)
Little Colorado 16,604 16,429 16,263 16,057
Native Grazing Lands (16,568) | (16,388) | (16,226) | (16,026)
Crop Aftermath ( 3T 38) | ( 3y 27)
Pasture ( 2) | ( 3) | ( 3) | ( L)
Gila 31,480 30,541 29,622 29,142
Native Grazing lands (31,068) | (30,160) | (29,233) | (28,781)
Crop Aftermath ( 381y ( 3s0){( 338)|( 300)
Pasture ( 3| )1 s51))1( 61)
Total Region 76,054 | 73,739 | 69,902 | 65,807
Fetive Grazing Lands (75,47%) | (73,166) | (69,326) | (65,282)
Crop Aftermath ( sk2)| ( 522)1( 513) | ( Lk9)
Pasture ( 381 s 63)[( 76)
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Timber Production

There are 30 million acres of forest land in the Lower Colorado
Region. In general, the forests occur at the higher elevations,
roughly within the elevational range between 4,000 and 12,000 feet
above sea level. The average range of the principal forest types is
shown on Figure 5. There are local variations of these ranges duz to
differences in soils, exposure, precipitation, and other environmental
factors.

The forest land, 33 percent of the Region,has outstanding values
for water production, recreation, wildlife, livestock grazing, timber
products, wilderness, and ecological and hydrological research and
study areas.

Of the 30 million acres of forest land, 2! million acres are
classed as nonproductive for the production of commercial timber
products, This 80 percent of the forest land includes areas of
chaparral and mountain brush and pinon-juniper and ocak woodland, and
the area of coniferous types growing under adverse conditions usually
in the lower elevation fringe areas or the area just below timber line
in the higher elevations. About one million acres or four percent of
this nonproductive class of forest land is included in the national
parks, wildernesses, and other areas reserved for recreation, water-
shed, and scientific purposes. See Figure 7.

CLASSES OF FOREST LAND

!reserved 4%
1 i million cecees

reserved 2% ™=
0.5 million ccres

TIMBER
nonreserved |\
l!!!!ge'le!!!ll .
5.5 millicn acres ﬂ
H.LU.LL,UJ.U_IJ&I_
nonra2served 75%
23 miliion ccrss
WOODLAND ARND
CHAPARRAL
FIGURE 7
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S8ix million acres of the forest land in the Region are capable of
producing commercial timber products. Of this six million acres of
productive timber-producing land, one-half million acres are included
within wilderness, national parks, and scientific areas that are re-
served from commercial timber harvesting.

The outstanding feature of the distribution of the commercial
timber type in the Region is the largely unbroken block that extends
for more than 300 miles along the Colorado Plateau. This block of
commercial timber begins on the east at the Continental Divide in the
Black Range of New Mexico. It extends westward through the Mogolion
Mountains in New Mexico, White Mountains in eastern Arizona, and
westward along the Mogollon Rim and Colorado Plateau to the Grand
Canyon. The North Kaibab Plateau is an extension of this block north
of the Grand Canyon. Ninety-one percent of the timber in this block is
Ponderosa pine and is the largest single block of Ponderosa pine in the
United States. Other species include Douglas fir four percent, fir-
spruce three percent, and aspen, cottonwood and other hardwoods two
percent. Other areas large enough to support timber operations include
the southern portion of the Chuska Mountains (included in the Lower
Colorado Region) in Arizona and New Mexico and the Zuni Mountains in
New Mexico; a small area within the Haulapai Indian Reservation south
of the Colorado River in western Arizona, and the Dixie National
Forest in southwestern Utah.

Other areas of the commercial timber type occur on the crests of
the small scattered mountain ranges and peaks, above 4,700 feet in
elevation in the Gila and Lower Main Stem subregions. These cool
coniferous forest areas are generally too small and scattered to
support an economical timber operation, and have very high esthetic,
recreation, and other environmental values. It is expected that these
environmental values near the principal centers of population of the
Region will preclude commercial timber harvesting during the projection
period.

The 5.5 million acres of forest lang in the Lower Colorado Region
are classified as commercial timberland.—/in 1965. Nearly all of the
commercial timberland is on the national forests (69 percent) and the
Indian reservations (23 percent). The states and counties own and
manage 1 percent; 5 percent is owned by farmers and ranchers; and 2
percent by other private operators including timber companies. See
Table 15. It is estimated that the increasing values of these forest
properties for other uses, especially recreation end urban develop-
ments, will result in nearly one-half (150,000 acres) of these

ngFbrest land capable of, and available for, production of more than
20 cubic feet of industrial wood per acre per year.
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Table 15
Lower Colorado Region
Present and Projected Area
of Commercial Timberland by Status
(1000 Acres)

Indian | Small Owner| Other 1/| Total
Nat'l Total Reser- State & Farm & Misc. Total Fed. &
Subregion Forest .L.M, || Federal || vations | Counties Ranch Private || Non-Fed. || Non-Fed.
1965 |
Lower Main Stem 8Lk 6 | 850 0 3 10 10 | 23 I 873
Little Colorado 1,3;9 0 ’ 1,042 199 30 72 63 | 370} 1,&12
Gile 1,889 T 1,89 1,070 12 174 1k 1,270 [ 3,16
Lower Colo. Reg.| 3,782 13 .| 3,795 1,269 L5 259 90 i 1,663 l 5,458
1980
Lower Main Stem 824 1 825 0 3 8 9 “ 20 845
Little Colorado 1,042 0 1,042 199 | 29 63 €3 1 354 1,396
Gile 1,880 5 # 1,885 1,068 12 139 13 1,232 3,117
Lower Colo. Reg.| 3.7W8 | 6 || 3752 | %7 | W 516 55 || 7606 || 5:358
2000
Lower Main Stem 824 0 824 0 3 4 7 14 838
Little Colorado 999 0 999 122 29 48 58 334 | 1,333
Gila 1.770 0 1,770 1,0 11 12k 11 1,212 2,982
Lower Colo. Reg.| 3,593 0 3,593 1,265 L3 176 3 I 1,560 5,153
2020
Lower Main Stem 820 0 820 0 3 3 5 : 11 831
Little Colorado 9Eg 0 9ﬁg 196 28 30 50 304 1,284
Gila 1,7 0 1.7 1,067 11 101 10 1,189 2,929
Lower Colo. Reg.| 3,540 0 3,540 1,263 L2 13L 5 1,50k 5,004

l/ Forest industry has been combined with miscellaneous private to avoid disclosure of holdings of
individual owners.



privately-owned commercial timberlands being converted to other uses
by 2020. Commercial timber operations on sizeable areas of other
public and privately-owned forest lands will be eliminated to satisfy
the need for additional developed recreation areas, and esthetic
considerations during the projection period.

Photo 27. Recreation and urban uses replacing
timber production on private forest lands FS

More than 90 percent of the volume of growing stock (7.5 billion
cubic feet) of the commercial timber in the Region is in saw timber-
sized trees, with about two-thirds of this in trees 19 inches in
diameter or larger. More than nine-tenths of the commercial timber
area support saw timber stands, while about three percent of the area
is nonstocked. Most of the remaining area supports pole-sized stands.
Saw timber stands generally have a well stocked understory of seedling-
and sapling-sized trees. There is a shortage of timber in the pole and
smell saw timber sizes (under 12 inches in diameter). See Table 16.
The planned timber management and harvesting programs will only start
the needed adjustments in areas of these age classes in short supply
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Lower Colorado Region
Present and Projected Volume and Area of Growing Stock

Teble 16

on Commercial Timberlands by Stand Classes

Saw Pole Total Saw Pole eedling-| Non- Total
Timber Timber Volume Timber | Timber rSa.pling Stocked Area
Subregion (Mil.Cu.Ft.)(Mil.Cu.Ft.) {| (Mil.Cu.Ft.) |l (1000 Ac)(1000 Ac)|(1000 Ac)[1000 Ac) || (1000 Ac)
1965 |
Lower Main Stem 1,086 108 1,195 808 26 9 30 873
Little Colorado 1,733 176 i,gue 1,312 hg 12 48 1,héz
Gila 3,9 395 333 2,929 9 3 107 3,1
Lower Colo. Reg. 6,791 679 7,470 5,049 167 56 185 5,558
12@0
Lower Main Stem 1,030 140 1,170 775 35 i 15 20 845
Little Colorado 1,620 220 i,9go 1,526 70 ﬁo 38 1,396
Gila 3,780 00 280 2,889 9% 0 9 3,11
Lower Colo. Reg. | 6,590 | —8%0 7,350 1,930 | 1% l 85 148 5,35%
2000
Lower Main Stem 923 | 200 1,123 763 50 15 10 838
Little Colorado 1,&20 220 i,850 1,188 . 90 25 éo 1’383
Gila 3,560 50 210 2,752 10 _65 0 2,982
Lower Colo. Reg. 5,913 I 1,270 7,183 5,703 EE% 125 80 5,153
2020
Lower Main Stem 770 300 1,070 731 70 25 5 831
Little Colorado 750 1,050 1,800 1,117 100 60 7 1,284
Gila 2,880 1,250 4130 2,716 130 75 _8 2,929
Lower Colo. Reg. , 400 2,600 7,000 , 564 300 160 20 5, Ol




during the projection periods. Needed adjustments in the timber volume
by tree or stand size will be well under way, by the end of the pro-
Jection period, under the programmed timber management and harvesting
plans. The nonstocked commercial timberlands will be artificially
reforested by 2000, and present and future timber management programs
will provide for reforestation, either naturally or artificially, as
an integral part of the timber harvesting programs.

Photo 28. Mature pine with understory FS
of seedlings and saplings

Timber menagement must become increasingly intensive to meet the
projected demand for timber products from the shrinking area of com-
mercial timberlands in the Region. Precommercial thinning has been
made on some 35,000 acres of dense sapling and small pole timber stands.
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To meet the need of timber products in the projection period, and in
future years, an estimated one-half million acres of existing young
precommercial timber stands must be thinned, along with reforesting

the "nonstocked" timber producing lands of the Region. Timber manage-
ment plans for the spruce-fir and selected areas of the Douglas fir
timber types provide for a natural or artificial regeneration to be
achieved through clear cutting in small blocks or strips on public-
owned and Indian reservation lands. The Ponderosa pine type will be
regenerated by either a seed tree or shelter-wood cut. Should improved
timber management techniques become available through research and re-
fined technology, they will be employed. The use of this silvicultural
practice will be influenced by the importance and values of the
esthetic recreation and wildlife resources that might be adversely
affected. Research and barometer watersheds have indicated a potential
average annual increase in water yield of from 10 to as much as 50 per-
cent during years of normal precipitation.

It is estimated that approximately LO percent of the commercial
timberlands in the Region will be under even-aged management by 2020.
See Table 17.

Table 17
Lower Colorado Region
Improved Timber Management Projections
(1,000 Acres)

Subregion Lower
Lower Little Colorado
Management Practice Mein Stem | Colorado Gila Region
1965-1980
Planting 5 15 35 55
Precommercial Thinning 20 40 80 140
Intensive Management 1/ 75 125 Loo 600
1981-2000
Planting 15 20 Lo 75
Precommercial Thinning 50 100 200 350
Intensive Management 1/ 125 Loo 275 800
2001-2020
Planting 10 15 30 22
Precommercial Thinning 10 10 30 50
Intensive Management l/ 125 375 275 775
Total 1965-2020
Planting 30 50 105 185
Precommercial Thinning 80 150 310 540
Intensive Management 2 325 900 950 2,175

1/ Includes area planted and area thinned.
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Approximately 85 percent of the commercial timber is Ponderosa pine,

6 percent Douglas fir, 7 percent fir and spruce, and 3 percent other

species including aspen, cottonwood, and other hardwoods. This ratio
will remain about the same through the projection period.

The total output of timber products for the base year (1965)
amounted to about 87 million cubic feet. Eighty-four percent of the
timber harvested is in the form of saw logs, 14 percent pulpwood, and
2 percent other industrial wood products. See Table 18, Of the 39
wood conversion plants in this Region in 1965, 33 were sawmills, 2
manufactured house logs, 2 pulp and paper and 2 excelsior and poles.
Twenty~two of the sawmills were in the Little Coloradc Subregion, 8 in
the Gila Subregion, and 2 in the Lower Main Stem Subregion. The two
house. log plants were in the Gila Subregion, and both of the pulp and
paper plants were in the Little Colorado Subregion.

Projections indicate that the production of lumber and sawmill
products will increase until about 2000 with & decrease in lumber
production between 2000 and 2020. The production of pulpwood will
increase more than five times by 2020 and veneer, plywood, and particle
board plents will utilize about 38 million cubic feet of timber by
2020,

Approximately $30,000 worth of wood and other forest products
were harvested from the "unproductive" (chaparral and pinon-juniper-
woodland) forest types in 1965. Most of these products were taken
from the pinon-juniper type with Christmas trees being the principal
item. Other products include boughs, fence posts, fuel wood,
wildings, pinon nuts, manzanita, and other products. It is estimated
that the use of these "inferior forest species" will more than triple
by the end of the projection period.
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Table 18
Lower Colorado Region
Present and Projected Timber Products Harvested
and Net Annual Growth on Commercial Timberlands
(Million Cu.Ft.)

Other :
Saw l/ Wood Total Net
Logs Pulpwood | Products Timber Annual
Subregion Harvested | Harvested | Harvested || Harvested || Growth
1965
Lower Main Stem 12 0 1 i3 20
Little Colorado 19 8 1 28 30
cila 1 3 1 46 50
Lower Colo. Reg. 73 i1 3 87 100
1280
Lower Main Stem 13 1 1 15 20
Little Colorado 20 19 1 Lo 50
Gila 43 10 2 22 22
Lower Colo. Reg. 76 30 N 110 120
2000
Lower Main Stem 12 3 2 17 25
Little Colorado 4 30 2 63 60
Gila 28 19 3 _50 60
Lower Colo. Reg. B1 52 7 130 EEE
2020
Lower Main Stem 12 2 20 35
Little Colorado 29 38 3 70 75
Gila 21 25 - 50 _60
Lower Colo. Reg. 62 69 9 140 170

;/ Includes harvested for veneer and particle board.
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The timber and dependent industries have been important to the
economy of the Lower Colorado Region for more than 100 years. In 1965
the timber industry generated nearly 175 million dollars into the
Region's economy. The industry employed nearly 10,000 employees in
1965, with a total of more than 7.7 thousand man-years employment.
Projection indicates that by 2020 the industry will provide nearly
11,000 man-years employment with a total gross output of nearly 325
million dollars. See Table 19.

Photo 29. Timber Harvesting FS

The Economics Appendix IV provides additional information and
detail on the economic and employment opportunities in the timber
industries. The "commercial timber" and the "productive reserved"
timber types provide the greatest total value and variety of resources
and uses of any of the natural vegetative types in the Region.
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Table 19

Lower Colorado Region

Present and Projected Employment
in Timber-Based Industries

(Man Years) and Total Gross Output (Thousand Dollars)

Pulp, Total 2/
Sawmills | Veneer & | Particle | Paper & Other Gross
Timber Timber | & Plan. Plywood | Board Allied Timber Total Output
Subregion Mgt. | Harvest | Mills Plants Plants Products | Products || Man-Yrs.|| ($1,000)
1965
Lower Main Stem 395 120 465 0 0 0 125 1,105 65,280
Little Colorado 410 325 1,515 0 0 1,465 335 4,050 64,358
Gila 410 460 1,080 _0 0 270 345 2,560 4l , 587
Lower Colo. Reg. 1,215 905 3,060 0 0 15735 805 7,715 174,225
1980
Lower Main Stem 500 225 715 0 0 0 245 1,685 35,363
Little Colorado 525 395 865 585 125 1,420 635 4,550 81,918
Gila 580 L5 970 0 125 405 635 3,160 64,998
Lower Colo. Reg. 1,605 | 1,065 2,550 585 250 1,825 1,515 9,395 182,279
2000
Lower Main Stem 675 255 670 170 125 0 340 2,235 58,468
Little Colorado 750 425 515 405 350 1,320 735 4,500 102,978
Gila 875 380 970 170 125 540 135 3,795 105,725
Lower Colo. Reg. 2,300 | 1,060 2,155 745 600 1,860 1,810 10,530 267,171
2020
Lower Main Stem 800 260 560 180 125 0 430 2,355 71,137
Little Colorado 1,000 415 340 Loo 350 1,180 775 4,460 116,602
Gila 1,200 345 795 220 125 700 795 4,180 | 134,951
Lower Colo. Reg. 3,000 | 1,020 1,695 800 600 1,880 2,000 10,995 322,690

1/ Includes total employment (public and private) timber-based industries on commercial timberlands.
g/ Does not include secondary menufacturing products and processes (furniture, cardboard boxes, paper

products, ete.)




Other Forest Resources

The coniferous timber type lands in the Region provide more than
2.8 million acre-feet of surface water and an undetermined but im-
portant volume of underground water annually that is utilized by
industries, agriculture, and urban users in the cities and valleys of
the Region.

More than one million animal unit months grazing by domestic
livestock are dependent upon the forage resource of the coniferous
forest lands. The commercial timberlands, particularly the Ponderosa
pine type, provide some of the better domestic livestock range in the

Region.

Nearly one-half of the cold-water fishing in the Reglon occurs in
waters within the coniferous forests and is dependent upon maintaining
these forest lands and cover. These same timberlands are the home of
much of the wildlife resources of the Region. Timber management and
harvest programs are being designed to maintain these fish and wildlife
resources, and in some areas they will be enhanced through special
timber management programs.

Since World War II the recreational uses of the high cool timber-
lands in the Region have increased nearly twentyfold. Pleasure
driving, picnicking, and camping have increased the most and provide
nearly 90 percent of the forest recreation use. Timber management and
harvesting programs are designed to mitigate and maintain the esthetic
and recreation resource values.

More than 100,000 acres of public-owned commercial timberlands
have been included within developed recreation areas and esthetic
zones adjacent to roads, trails, water areas, recreation areas, summer
homes, etc. Timber management and harvesting programs within these
developed and esthetic zones provide for maintaining the natural
beauty for the enjoyment of the forest users. Similar programs are
being incorporated in private timberlands.
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Photo 30, Timber managed to maintain natural S
beauty in roadside zone

The timber resources on all public-owned lands and most of the
private-owned lands in the Region are protected, developed, and
managed to utilize the timber resource so it will contribute its
greatest social and economic benefits on a sustained yield basis, in
harmony with the protection, development, and use of the range,
wildlife, recreation, water, and other resources and activities of
the commercial timberleands.



Urban and Industrial

Most of the urban and industrial land use in the Lower Colorado
Region is in the Basin and Range Province. Other than small amounts
of grazing land, nearly all of the development has taken place in the
valleys on lands that are highly suitable for irrigation. Soils are
deep and in most cases have an available surface or ground water
supply. In fact, much of the urban and industrial development
occupies land in active irrigation districts or outlying irrigated
areas. Approximately 90,000 acres of the 257,000 acres within a major
irrigation project area in central Arizona are now urbanized. Of the
remaining urban and industrial areas in the Region, only a very small
portion is on lands suitable for mineral, timber production, or other
nonagricultural uses.

Urban and industrial developments occupied approximately
513,000 acres of the Lower Colorado Region in 1965. Individual
developments range in size from Phoenix's 158,000 acres down to small
unincorporated towns of less than a square mile. Population densities
are generally lowest for the large towns with their sprawling suburbs;
hence, average densities range from about 3.5 people per acre for
Phoenix to a high of about 10 people per acre for a typical small
town. Figure 8 shows present and projected population densities for
the Region, by subregion. Industrial users of land are generally
within urbanized areas; only the mining industry occupies large
blocks of land outside of the urban areas.

In general, urban and industrial land developments are not com-
patible with other uses. However, there is incidental agriculture,
nongame wildlife, water yield, and important outdoor recreation use.
The larger cities have recreation areas set aside. Phoenix' South
Mountain Park with 60,000 acres is a good example.
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Photo 31, Urban sprawl - Phoenix, Arizona

Landis Aerial Surveys Photo
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The following table compares present urban and industrial land
use with projections.

Table 20
Lower Colorado Region
Present and Future Requirements
for Urban and Industrial Land Use
(1,000 Acres)

» Projections
1965 | 1980 [ 2000 | 2020
Lower Main Stem 129 286 460 530
Little Colorado 19 78 98 135
Gila 365 499 672 899
Total Region 513 863 1,230 | 1,564

Outdoor Recreation

The Lower Colorado Region provides an exceptionally wide variety
of outdoor recreation opportunities. The Lower Colorado, the Salt and
the Gila rivers and impoundments offer all forms of water recreation
throughout the year. The deserts provide winter recreation, including
camping, picnicking, hiking, trail riding, rockhounding, and pleasure
driving. The clear, cold mountain streams and cool forests of the
higher elevations provide summer outdoor recreation for the local
resident and tourist alike. MNumerous high mountain areas, including
the Vhite Mountains of western New Mexico and eastern Arizona, the
San Francisco and Bill Williams mountains in central Arizona, the
Pine Valley Mountains in southwestern Utah, Charleston Mountains in
southern Nevade and Mt. Lemmon in southern Arizona, provide oppor-
tunities for the enjoyment of winter sports activities within a few
miles of the mild desert recreation areas and principal winter resort
centers of the Region. Golf, tennis and other outdoor sports are
available year-round in the major centers of population throughout
the Region.



Practically all of the land in the Region has something of
interest to the outdoor recreationist. Areas most valuable are
generally those which have some special attractions such as rivers,
streams, lakes and reservoirs, coniferous forests, areas of unusual
archeological, historical, botanical, scenic, and geologicael values.
The White Mountains, Colorado Plateau, San Francisco Peaks areas of
Arizona and New Mexico, the Charleston Mountains near Las Vegas in
Nevada, and the Pine Valley Mountains of southwestern Utah are
nationally known summer recreation areas for both tourist and local
inhabitants. The geologic wonders of the Grand Canyon and Zion
national parks and the Petrified Forest National Monument attract
tourist and recreationists alike from around the world.

Photo 32. Enjoying the wonder of Grand Canyon NPS



The Organ Pipe Cactus National Monument in southern Arizona, the desert
mountains of the Superstition Wilderness Area and the desert areas of
the Gila and Colorado rivers, provide unexcelled recreation oppor-
tunities for winter tourist and local citizens interested in desert
flora and fauna. For those interested in archeology the Casa Grande,
the Montezuma Castle, the Tonto and Wupatki national monuments provide
nationally known areas for study and recreation.

Photo 33. Winter Visitors - Organ Pipe Cactus NPS
National Monument

The "outdoor recreation" resources of the Region provided more
than 138 million recreation days use in 1965. As shown in Table 21,
this is expected to increase to more than 900 million by 2020.



Table 21

Lower Colorado Region

Outdoor Recreation Demand - 1965 and Projections

(1,000 recreation days) 1/

Projections
Subregion 1965 1980 | 2000 2020
Lower Mein Stem 41,645 | 92,430 |193,601 313,082
Little Colorado 19,381 | 35,904 | 63,171] 101,091
Gila 77,158 | 139,271 | 283,005 | 503,408
Lower Colorado Region 138,184 | 267,605 {539,777 | 917,581

;/ Recreation day is a visit by one person for all or a portion
of one 24-hour day.

The above recreation use does not include driving or walking for
pleasure. It is estimated that one-fourth of the total recreation use
in the Region is spent in viewing scenery and in enjoying the unique
and unusuel surroundings. This form of outdoor recreation is es-
pecially popular during the winter tourist season. Administration and
management of most public lands (federal, state, and local) provide
for the maintenance and enhancement of the esthetie values along high-
ways, roads, trails, waterways, and areas having important recreation
and other public use. Private utility companies in the Region are
sometimes providing for preservation of scenic values in new construc-
tion and reconstructing existing facilities to enhance the attractive-
ness of their installation and surrounding area. ILand developers in
the rural and urban areas of the Region are providing for protecting
and improving the natural beauty of the landscape.

About one~fifth of the Lower Colorado Region is within the
boundaries of Indian reservations. The Indian tribes are developing
outdoor recreation attractions on these reservations as one of their
important natural resources. The Forest Service, Bureau of Land
Management, Bureau of Sport Fisheries and Wildlife, National Park
Service, and the State Parks and Fish and Game departments of the
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four states in the Lower Colorado Region, as well as many of the
counties and private landowners, are developing the camp, picnic, and
resort opportunities of the Region.

Designated recreation lands are those lands where recreation use
is the primary consideration in management. These lands include high
use areas, unique natural areas, primitive areas, and historic and
cultural sites. Areas of intensive recreation use within urban
developments are excluded. All lands are important and are used for
recreation. Only designated recreation lands are shown as requirements
in Table 22. However, to satisfy the total recreation demand, it is
assumed that recreation use of virtually all land will continue.

Table 22
Lower Colorado Region
Land Required for Designated Outdoor Recreation
(1,000 acres)

Projections
Subregion 1 1965 [ 1980 2000 2020
Lower Main Stem 4,247 4,570 4,609 4,660
Little Colorado 203 206 | 246 262
Gila 1,092 1,718 1,157 1,224
Lower Colorado Region 5,542 5,888 6,012 6,146

Of the total area shown in Table 22, Table 23 shows that portion
which has been or is projected to be developed for high density
recreation use or for substantial development for a wide variety of
specific recreation uses. In the first category are included such
areas as: bathing beaches, artificial lakes, golf courses, and playing
fields. In the second category are included areas such as: camp-
grounds, picnic areas, winter sports areas, and those areas developed
for nsture walks and water sports.
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Table 23
Lower Colorado Region
Areas Developed for Outdoor Recreation

(Acres)
Projections
Subregion 1965 1980 2000 2020
Lower Main Stem 3,725 | 7,868 | 16,618 [ 35,517
Little Colorado | 1,76 | 3,470 | 5,916 ] 8,972
Gila 11,682 | 50,407 121,992 | 221,1uk
Lower Colorado Region  |17,123 | 61,745 |1uk,522 | 265,633

Photo 34. Picnicking at forest campground FS
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The high mountain areas of the Region provide excellent quality
winter sports activities including skiing, snowmobiling, and family
winter recreation. Excellent winter sports areas have been developed
in the mountains of southern Arizona, the Coconino Plateau, the White
‘Mountain area of central and eastern Arizona, the Pine Valley Mountains
of southwestern Utah and Mount Charleston near Las Vegas, Nevada.

These high mountain areas provide recreation opportunities for the
winter sports enthusiasts attracting visitors from New Mexico, Texas,
and California, as well as for the winter tourist and local winter
sport enthusiasts of the Region.

Photo 35. Winter Recreation in the FS
Southland
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As of 1965, the live streams and lakes in the Region provided
about 219,000 acres of water for recreation use. Nearly every live
stream or lake has a developed recreation site or has potential for
recreation development. That portion of the Colorado River in this
Region provided more than nine million visitor days of water-based
recreation in 1965. Most of the users were residents of Arizona,
California, Nevada and Utah. The lakes on the Salt, Verde and Gila
rivers provided 825,000 visitor days of water-based recreation for
local residents and visitors.

Most reservoirs are managed as multiple-purpose projects. They
are managed to provide the maximum recreation benefits consistent with
maintaining other values; power, irrigation, flood control, and fish
and wildlife. '

The extensive areas of public lands administered by Forest
Service, Bureau of Land Management, Bureau of Sport Fisheries and
Wildlife, National Park Service, state and county parks, state game
and fish departments, and others, provide almost unlimited oppor-
tunities for dispersed recreation such as hiking, riding, rockhounding,
pleasure driving, hunting, fishing, and general enjoyment of the
desert, mountain, and forest environment. These recreation resources
and opportunities are being coordinated with all other resources of
these public lands to provide the greatest total benefits to the
people of the communities and Nation.

The cities, towns, and villages of the Lower Colorado Region are
particularly aware of the value of a need for outdoor recreation
opportunities offered in city parks and golf courses. The cities of
Phoenix, Tucson, and Las Vegas, the primary recreation and resort
cities of the Lower Colorado Region, as well as other commnities of
the Region, provide both public and privete opportunities for outdoor
recreation for the local citizens and tourist.
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Photo 36. Enjoying the forest surroundings FS

Recreation and tourism have grown into a multi-million dollar
industry in the Lower Colorado Region. The outdoor recreation oppor-
tunities provided by the forest, mountain, desert, and water areas of
the Region, as well as the opportunities provided by intensively
developed city, county, and other local government recreation areas,
are an important factor in this expanding tourist industry, as well
as strong attraction for other types of industrial development.
Additional detailed information may be found in Recreation Appendix XII.
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Wilderness, and Wild and Scenic Rivers

Wilderness

For purposes of this study & wilderness or primitive area will be
considered as an area of 5,000 acres or more of undeveloped federal
land, retaining its primeval character and influence, without permanent
improvements or human habitation, which is protected and managed so as
to protect its natural conditions.

In 1924 the Gila Wilderness Area in New Mexico was designated by
the Forest Service for wilderness management. After the establishment
of this first wilderness area in the United States, 11 additional
areas on national forests in the Lower Colorado Region were classified
as wilderness or primitive areas. In 1964 Congress incorporated six
of these areas in the National Wilderness Preservation System under
the Wilderness Act of September 3, 1964. By the same Act, the desig-
nated primitive areas on the national forests and other areas within
the national forests, national parks and monuments, and recreation
areas administered by the National Park Service, will be studied for
inclusion in the Wilderness Preservation System by 1980. They may not
be classified until the 1980-2000 time frame. See Table 24. The
National Park Service plans to study roadless areas in Saguaro, Grand
Canyon, Organ Pipe, Lake Mead, Zion, and Wapatki for possible future
inclusion in the system. Fifty-five thousand acres, administered by
the National Park Service, in the Lower Colorado Region have been
recommended for inclusion in the Wilderness Preservation System.

Lands administered by the Bureau of Sport Fisheries and Wildlife
amounting to 1,645,000 acres in the Region are being reviewed for
suitability for inclusion in the Wilderness Preservation System.

An area of 5,667 acres, administered by the Bureau of Land Manage-
ment, in the Gila Subregion has been designated by the Secretary of
Interior as the "Aravaipa Primitive Area" for protection and management
of the wilderness values. Projections indicate that by 1974 about
25,000 acres of land administered by the Bureau of Land Management will
be designated as "primitive areas" for wilderness management and pro-
tection.
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Photo 37. Primitive Area and Use BLM

Lands managed as wilderness in the Lower Colorado Region are
unigue in that they include a variety of climate, land, and vegetative
types. They range from the lower Sonoran desert to the alpine tundra
above timber line. The rugged desert beauty of the Superstition
Wilderness, the primeval timberlands of the Gila Wilderness, desert
scenic Canyon Gorge of the Aravaipa Primitive Area, the rugged beauty
and unique geologic formations of the Chiricahuas Wildernmess, and the
alpine tundra of the Mount Baldy Primitive Area are but a few of the
diverse geologic, vegetative, and climatic types.
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Photo 38. Wilderness use tripled between FS
1955 and 1965.

‘In 1965 more than 150,000 visitor days were spent in the wilder-
ness and primitive areas in the Lower Colorado Region. More than
33,000 visitor days were spent in the Superstition Wilderness and
70,000 visitor days were spent in the Gila Wilderness. More than
3,000 visitor days were spent in the Mount Baldy Primitive Area which
includes 7,000 acres of the Apache National Forest and 7,000 acres of
the Fort Apache Indian Reservation set aside by the White Mountain
Apache Tribe to compliment the adjacent area. Use of the wildernesses
and primitive areas in the Region in 1965 was more than three times
the use in 1955.
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Table 24
Lower Colorado Region
Netional Wilderness Preservation System

1965
Acres
Wilderness
Administering
Name Agency Subregion Area
Gila Wilderness FS Gila 433,916
Chiricahua Wilderness FS Gila 18,000
Galiuro Wilderness FS Gila 52,717
Mazatzal Wildernmess FS Gila 205,346
Sierra Ancha Wilderness FS Gila 20,850
Superstition Wilderness FS Gila 124,140
Total Wilderness 854,909
Primitive Areas
Administering
Name Agency Subregion Area
Black Range FS Gila 169,984
Blue Renge FS Gila 211,470
Gila FS Gila 132,788
Mt. Baldy FS Little Colorado 7,400 1/
Pine Mountain FS Gila 16,399
Sycamore Canyon FS Gila 49,590 2/
Aravaipa BLM Gila L,667
Total Primitive Areas 593,298
Designated for Study for
Suitability of Wilderness Classification
Administering
Name Agency Subregion Area
Petrified Forest NPS Little Colorado 50,260 3/
Chiricahua NPS Gila 4,685 3/
Havasu Lake BSFW Lower Main Stem 17,000
Kofa BSFW Lower Main Stem 202,000
Castle Dome BSFW Lower Main Stem 125,000
Imperial BSFW Lower Main Stem 12,000
Cabeze Prieta BSFW Lower Main Stem 624,000
Desert Wildlife Refuge BSFW Lower Main Stem 665,000 4/
Total 1,699,945

1/ Included in the Wilderness Preservation System in 1970 and area
adjusted to 6,975 acres.

g/ Area designated by Secretary of Interior as Primitive Area.

§/ Recommended to Congress for inclusion in Wilderness Preservation

System.

4/ Approximately 835,000 acres, not shown, will be reviewed if end when
area is no longer needed for military operations.
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The increasing appreciation and demand for wilderness environment
is expected to continue through the projection period. As the re-
sources (timber, livestock forage, intensive recreation, wildlife, etec.)
are developed, and as the transportation systems in the natural en-
vironment areas are expanded and improved, the demand for use of
classified wildernesses will increase. Before 1980 those wildernesses
or portions of wildernesses easily accessible to the principal centers
of population, and those wildernesses having special attractions will
be utilized to their capacity and will require limits and controls on
the use. Projections indicate there will be nearly 3.5 million acres
of classified wilderness in the Region with a capacity of 1,1 million
visitor days per year by 2020. See Table 25. The demand for more
than 18 million visitor days per year may be expected by 2020.

Areas within the Wilderness Preservation System are closed to all
forms of motorized transportation. They are open to most forms of
outdoor recreation, to hunting and fishing, to the grazing of live-
stock where established prior to the effective date of the Wilderness
Act, and for other uses (scenic, scientific, educational, conservation,
and historical), so long as the wilderness character of the area is
preserved. Prospecting for the purpose of gathering information about
mineral or other resources will be permitted until December 31, 1983,
so long as such activity is carried on in a manner compatible with the
preservation of the wilderness environment. l./ The harvesting of
timber for commercial purposes is not permitted within the areas in-
cluded in the Wilderness Preservation System. Permanent rocads will not
be constructed within the wilderness area nor shall the use of motor
vehicles, motorized equipment, or motor boats, landing of aircraft or
other forms of mechanical transport be permitted, and no structure or
installation may be constructed. Resources and uses withir the
wildernesses are managed, within the wilderness concept, to maintain a
vegetative cover to prevent erosion and water pollution.

_1._/ Hunting, prospecting or use by domestic livestock are usually not
permitted on lands administered by the National Park Service and
these activities are not permitted on wildernesses within the
national parks and monuments.
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OTT

Lowexr Colorado Region

Table 25

Ares and Use of Classified Wilderness &/

Available Area and Use

1965 1980 2000 2020

Area Use Area Use Ares Use 2 Area Use 2/

(1,000 Ac.)|(1,000 {1,000 Ac.)} (1,000 | (1,000 Ac.)|(1,000 |(1,000 Ac.)| (1,000

visitor visitor visitor visitor
Subregion days) L days) days) days)
Lower Main Stem 0 0 0 0 1,700 400 2,000 500
Little Colorado 0 0 58 30 58 ko 58 Lo
Gilals 861 80 1,k00 500 1,400 600 1,400 600

Lower Colorado

Region 861 80 1,458 530 3,158 1,040 3,458 | 1,140

1/ Includes only areas classified under the Wilderness Preservation Act of September 3, 1964, and
formally designated by the Bureau of Land Mansgement as Primitive Areas under the Land
Classification and Multiple Use Act, P.L. 88-607 (Aravaipa -~ 5,667 ac.)

g/ Limited to the capacity, about one-fifth of the projected demand.



Wild and Scenic Rivers

As of 1965 some rivers or sections of rivers had been studied or
recommended for study to be included in the Wild and Scenic Rivers
Act. This Act, P.L. 90-549, enacted in 1968 did not include any
rivers in the Lower Colorado Region.

Military and Related Uses

Most of the land used for military and related purposes in the
Region is barren desert or semiarid mountainous terrain. Large areas
in southwestern Arizona, southern Nevada, and western New Mexico are
used by the Army, Air Force, and the Marine Corps to test military
equipment and weapons, to give gunnery and bombing training to military
personnel, and for ordnance depots. This land has been selected for
testing of dangerous equipment and for training of personnel in its use
because it is located far away from developed areas and because there
is a low demand for other uses except for desert game ranges.
Generally, the land is not readily suited for agriculture and does not
yield minerals in economical gquantities.

Table 26 shows the acreage of land used for military purposes in
the three subregions and in the four states in the Region.

Table 26
Lower Colorado Region
Land Used for Military Purposes - 1965

Subregion

State Lower Main Stem | Little Colorado Gila Total

Acres |  Acres Acres |  Acres
Arizona 3,171,000 0 453,000 3,624,000
Nevada 481,000 0 0 481,000
New Mexico 0 21,000 0 21,000
Utah 0 0 0 0
Total 3,652,000 21,000 453,000 4,126,000
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With the exception of the bombing and gunnery ranges, all of the
military facilities have heavy economic impact on the surrounding
areas. They employ large numbers of civilians and the demand for
goods and services for military personnel stationed at the bases
create many employment opportunities in nearby cities. The military
range facilities, such as Les Vegas Bombing and Gunnery Range, Nevada,
and the Luke Bombing and Gunnery Range, Arizona, in themselves do not
create a significant economic impact on local areas. However, the
bases associated with those ranges would not exist if it were not for
the large amount of land available for military range purposes. At
present, there is no significant demand for the military reservations
except for geme refuges and recreation. Currently, in some instances,
the military is encouraging the multiple use of the reservations to
include fish and wildlife management and recreation when consistent
with the basic mission of the facility and the safety of the user.

Minersal Production

The actuval acreage used for mineral production is a very small
percentage of the total land area. As an example, the open-pit copper
mine at Morenci, Arizona, which is one of the largest mines in the
world, requires less than a township of land for the mine, mill,
smelter, tailings, ponds, waste dumps, and the town itself. Lands
producing minerals while small in extent are intensively used. Their
economic importance is great and their compatibility with other uses
is low. These lands are almost entirely in private ownership.

Mineral deposits are scattered over a significant portion of the
Region. - More than 10 percent of the national forest lands and over 25
percent of the public domain lands in the Lower Colorado Region are
covered by legally located mineral claims. These mineral deposits will
be developed as the demand and improved technologies make development
feasible. It is difficult and often impossible for public land
managers to know where the mineral claims are located. Holders of
valid mineral claims are assured, under existing laws, the right to
construct a road or other means of access to valid mineral claims, and
are entitled to the use of any of the surface necessary for exploration
and development of the claim. These provisions for location and
development meke it difficult for the land managing agency to control
environmental impacts. Where the deposits are valuable the locator
may acquire title to the land within his claim or claims upon payment
of & nominal sum. Usually most lands covered by mineral claims are
managed according to multiple-use principles prior to the time they
may be developed for mineral production.

Generally the lands administered by the National Park Service and
Bureau of Sport Fisheries and Wildlife are closed to mineral entry.
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Federal lands included in the wilderness system will be closed to
mineral entry after December 31, 1983. In addition, 209,000 acres of
national forest lands and 967,000 acres of public domain lands have
been withdrawn from mineral entry for recreation, research, watershed
protection, public use, scenic and environmental values.

Many of the old mineral developments and mining camps are
popular resort, tourist and outdoor recreation attractions. Jerome,
Bumblebee, Tombstone, and the Vulture Mine near Wickenburg are
examples.

Mineral production constitutes one of the primary sources of new
wealth in the Lower Colorado Region. In 1968, the value of minerals
and metals exceeded $626 million in Arizons alone. It supplied well
over 50 percent of the total U. S. production of copper and substantial
amounts of gold, silver, molybdenum and other metallic and nonmetallic
minerals.

The following table compares mineral industry land use in 1965
with projected reguirements.

Table 27
Lower Colorado Region
Land Required for Active Mineral Produ