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PREFACE

In comparison with most of the nation, Arizona possesses a strong positive
image. Population surpassed two million in the early 1970s and is currently
expanding -primarily through immigration -at a rate exceeding that of any
other state. Within Arizona, the causes and consequences of rapid growth are
common topics of conversation and speculation in the local news media,
political debate, academic papers and reports generated by both private firms
and public agencies. Relevant questions are wide - ranging. What qualities of
the environment or way of life, either perceived or real, draw people to
Arizona? What sustains (or entertains) the contemporary inhabitants? What
are the impacts of the present (or future) inhabitants on the existing resource
base? Is growth diminishing the positive attractions that prompted it? How
could (or should) the present inhabitants act to control growth?

All of these questions have an important spatial dimension. Arizona is
by no means a homogeneous unit. The lands within its somewhat arbitrary
boundaries exhibit a broad diversity of landscapes. Superlative natural
wonders in some locations contrast with extensive areas of rather uninspiring
terrain. Intricate patterns of vegetation reflect a wide variety of climatic
conditions and various intensities of human activity. The state contains many
identifiable culture groups, each with its own customs, demographic charac-
teristics and range of typical economic pursuits. The groups vary in distri-
bution, density and impact on their resource base. The principal natural
resources -accessible water, exploitable mineral deposits, soils fit for agri-
cultural production, harvestable plant communities, and even scenery,
sunshine and seasonably mild climates -are highly localized and exploited
at varying intensities and with differing ramifications.

The point is that the geography of the state is complex. Meaningful
patterns of land, people and human pursuits have evolved through an eventful
history and now define extreme place -to -place differences. Neither present
conditions nor those likely to result from current growth trends can be
adequately understood without basic knowledge of the spatially varied
assemblage that comprises Arizona.

Maps and Atlases

Maps are the principal tool used to convey information about spatial
arrangement, and they are appropriate for this task. All maps derive from
spatial irregularities and represent simplified attempts to depict useful ir-
regularities. Perfect homogeneity is not only unmappable, it is generally
uninteresting. A map is fundamentally a two -dimensional model, one in

which selected geometric relationships are systematically maintained and
used as a base for symbolic representation of phenomena having spatial
character. Typically, the space depicted is a projected portion of the earth's
surface; for convenience and economy, the common contemporary media are
paper and ink. By convention, a variety of point, line and area symbols have
been developed to represent most of the kinds of spatial information that
concerns people who want to use such information. Location, distribution
and association of information in space are the key features -the very con-
cepts that maps evolved to convey. Their primary function, like that of the
written word, is communication, and to achieve this effectively they must
select, simplify, organize and generalize.

An atlas, in its simplest form, may be little more than a collection of maps
depicting the world or some lesser region. Most atlases are conceived to be
general reference works -much like dictionaries, encyclopedias, almanacs and
statistical abstracts. Like these other sources the content and organization
is determined largely by long- standing conventions. A few notable efforts,
however, have resulted in thematic atlases that focus on a specific topic or
set of themes -e.g., landforms, agriculture, commodity flows or historical
development. These differ from reference atlases fundamentally in organiza-
tion, emphasis, and incorporation of a minimal text to unify the map
presentation. The following work is of this genre.

Topical Orientation

The focus of this atlas is Arizona's people ; the fundamental spatial
irregularity addressed is that of population. The basic question of human
geography justifying and unifying the great variety of maps that follow is:
where do people live?

In attempting an analytical answer to this question, we are drawn through
a series of sequential steps:
1) describing distributions of the state's population and its important identi-

fiable segments or subgroups;
2) accounting for these by means of historical processes and contemporary

activities;
3) organizing the people and their land into meaningful regions;
4) relating Arizona to external areas and elements; and
5) speculating on present and future changes in the state's geography.
In brief, the Arizona Atlas emphasizes the distribution of Arizona's in-
habitants, the origin of this distribution, and the evolving relationships of
population distribution, both with the lands of the state and with the larger
regions of which Arizona is part or neighbor.
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A Note on Map Characteristics

A variety of map bases are used in the atlas, but a majority of the maps
are constructed on a Lambert conformal conic projection having a repro-
duced scale of approximately one inch to 67 miles (1:4,260,000) and stan-
dard parallels of 33 degrees north and 45 degrees north. Original draftings
consist of ink on vellum, typically at a scale of 1:1,000,000, and involve
generalization appropriate for that scale. The conventional orientation,
with north at the top, is followed. Because of the thematic nature of the
maps and the assumed abilities of the users, a number of common elements
(grids, a north arrow, scale reference and obvious legend identifications)
are omitted as extraneous. Lettering is held to a minimum, locational ref-
erences are used sparingly, and the few patterns used are simple and hand
drawn. Many of the maps emphasize quantitative data and, in order to
convey both absolute values and relative importance from place to place,
rely heavily on one particular type of symbol, the "graduated pie slice."

We have tried to keep the maps as uncluttered, straightforward and read-
able as possible, while offering the maximum information about the inhab-
itants and habitats of Arizona.

November, 1980 M.E. Hecht
R.W. Reeves
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I. ORIENTATION -ATLAS THEMES
AND LOCATIONAL REFERENCES

Map List

1. Principal Settlements
2. Public Lands
3. Census Reporting Areas
4. U.S. Land Office Grid System
5. Prominent Landform Features

It is possible to produce literally thousands of different thematic maps of
Arizona. Reliable information is available from scores of public agencies and
many private firms, groups, and individuals who continue to gather a wide
variety of data about the state. Portrayal on maps is seldom a primary objec-
tive in data collection, but mapping can usually be accomplished with moder-
ate success. Potential users exist for properly designed maps on all sorts of
conceivable topics, and a small number of persons would probably find some
value in even the most highly specialized of maps.

There are some obvious constraints on this kind of undirected cartographic
effort, however. Making good maps requires thought, time, and money, and
the demand necessary to justify additional costs for publication is usually
sizable. Too often, the almost limitless possibilities and audiences, com-
bined with practical constraints, result in a bound collection of maps -an
atlas -that is little more than an incomplete graphic encyclopedia. We hope
to avoid this by integrating maps with an interpretive text focused on a single
topic -the people of Arizona.

The Arizona Atlas is designed as an abbreviated inquiry into the human
geography. of the state. Arizona is home for more than 2.5 million persons.
Our key gpestions concern distribution of these people and of their varied
characteristics, means of employment, leisure activity, provision of services,
and other forms of interaction with the land they occupy. We have a funda-
mental interest in how Arizonans perceive their land, organize (regionalize)
their territory and how they interact with the world outside the state's
borders. The land, with its diverse character, is secondary, though obviously
important where it relates to and aids in understanding human settlement,
activities, and values.

The content, organization, and format of the atlas reflect this human
focus and differentiate it from most regional atlases. First, maps are designed
and arranged to explore several themes concerning Arizona's people. Second,

an unusually large amount of space is devoted to a text that is integrated with
the maps and used to develop themes, underscore patterns portrayed by the
maps, and provide additional information. Third, the traditional but often
sterile organizational division between physical and cultural topics (the
"natural" and the "human ") is ignored; maps depicting features of the natu-
ral landscape are positioned where appropriate to the themes developed.
Fourth, although we abandon the traditional atlas approach, we include in-
formation expected in a basic state atlas. As a general reference work, how-
ever, the atlas relies somewhat more heavily than is usual on the subject in-
dex, cross -references, and table of contents. Fifth, the text is somewhat self -
conscious concerning maps and their use; some limitations of maps are dis-
cussed. Sixth, we view the audience for the Arizona Atlas as geographically
well -defined -principally the residents of Arizona, most of whom live in the
urban environments of Phoenix or Tucson -yet extremely diverse in age,
background, and interests. Finally, although we seek to present substance, or-
ganization, and vocabulary sufficient to satisfy professional standards, we try
to avoid the academic complexities that might impede easy use in businesses,
schools, and other public agencies.

Themes

Population offers an almost unlimited number of valid themes. We have
chosen eight, which along with this introduction, divide the Arizona Atlas
into nine major sections. The themes are summarized in the following para-
graphs:
1. Population Diversity -

Distributions of people and identifiable human groups in Arizona are
strikingly irregular. Population density is highly varied; huge tracts of land
are almost uninhabited while most of the population lives in a variety of
urban and rural settlements, the pattern of which is strongly aggregated.
Identifiable groups- ethnic, racial, religious, age, and occupational -are
associated with specific areas and, within these areas, with characteristic
lifestyles and landscape features.

2. Population Growth -
Certainly one of the most significant characteristics of Arizona's popula-
tion is its high rate of growth, particularly since World War II. Inmigration
has been the primary source of growth for the state as a whole, but there
are marked place -to -place differences in the sources and amount of popula-
tion growth and the commensurate impacts on existing environments and
lifestyles. Most growth has been confined to a relatively few areas. The
reasons expressed by recent immigrants for moving to Arizona are ex-
plored and used to develop subsequent themes.

1



3. Economic Basis of Population Distribution and Growth -
Relating human occupation of the land to productive use of natural re-
sources has become traditional, especially in arid lands like Arizona. An
examination of the resource -based primary industries - agriculture, grazing,
forestry, and mining -reveals that neither population distribution nor
growth are as closely associated with current use of natural resources as
might be expected. The historical imprint of resource patterns and exis-
tence of certain settlement features are clearly distinguishable; definite
correlations and simple cause /effect relationships are obscure.

As settlements have grown, a few that are well situated have become
self -perpetuating generators of support and thus centers of continued
growth. Governmental functions, provision of other tertiary services, and
manufacturing provide many more jobs than do primary industries. The
labor and market requirements of most secondary and tertiary industries
favor a highly aggregated population distribution and have contributed to
the selective and phenomenal growth of the Phoenix -Salt River Valley and
Tucson areas. This shift in economic structure and the predominance of
urban growth have increased the emphasis on nonconsumptive, esthetic
uses of Arizona's natural environment.

4. Climate and Health as a Basis for Population Distribution and Growth -
Climate, though traditionally associated with agriculture and natural con-
ditions, has become inexorably linked with tourism and recreation. Many
more Arizonans live in cities than live on farms. Millions of non -Arizonans
participate in tourism and recreation here. Therefore, we must deal primar-
ily with how conditions of the atmosphere affect people rather than how
they impact on crops, animals, and native plants. Repeated authoritative
public opinion polls have shown that the American public believes Ari-
zona's climate is the country's most healthful. Surveys of recent immi-
grants consistently list "climate" or "health" as important reasons for mi-
gration to Arizona.

In some respects these views and justifications are founded more on
popular perceptions than on informed appreciation of climatic conditions.
Examination of climatic patterns reveals certain shortcomings, at least
with respect to comfort and economics. Most of Arizona has clear skies
and clean air all year, but winter conditions for about half the state corn -
pare to those of Kansas or Nebraska. Excessive summer heat at low eleva-
tions is hardly a positive attraction. Even the widely- touted healthfulness
requires careful qualification.

Comparing population distribution and growth areas with climatic
patterns yields some interesting discordancies which should be viewed in
the light of accessory attractions: possible jobs, available medical services,
and access to urban and natural amenities.

2

5. Non -Climatic Amenities Relating to Population Distribution and Contri-
buting to Growth -
Certain natural and cultural amenities interact with employment and cli-
mate to attract people to Arizona and keep them here. Scenic natural fea-
tures and many regionally distinctive cultural features contribute signifi-
cantly to tourism, an industry which both introduces future residents to
the state and supports part of the resident population. Scenic features like
the Grand Canyon are more attractive to short -term, out -of -state visitors
than archeological, regionally historic, or contemporary attractions. Non -
climatic amenities contribute to the satisfaction of the resident popula-
tion also, especially where urban dwellers can reach them easily. 'Outdoor
activities such as camping, hiking, fishing, hunting, and water sports are
nature -based activities that entertain many people; their character and
locations should be distinguished from the passive recreation most impor-
tant to tourists.

6. Internal Diversity, Uniformity, and Accessibility -
Arizona's large size, varied terrain, small population, and diverse local
traditions combine with an uneven distribution of resources, people, and
activities to hinder the state's operation as an integrated unit. There are
many factions founded on cultural, economic, and geographic (particu-
larly rural /urban) differences that express themselves through special in-
terest groups.

Opposing these divisive elements are (1) some widely distributed natu-
ral and cultural similarities, (2) the law, organization, and identity derived
in common from state government, and (3) emergence of an integrated
hierarchy of market -dependent centers, all of which tend to promote
internal cohesiveness. Inhabitants' access to flows of ideas, services, and
goods -flows vitally dependent on access to common communication
media and transportation networks -is fundamental to this process.

7. Arizona's Regional Setting -
A place's characteristics derive not only from its intrinsic qualities but also
from its relationships with surrounding areas. Arizona has natural and cul-
tural affiliations with its neighbors, and interacts with them through inter-
state transportation. The state is affected by its inclusion in various na-
tional and multistate administrative regions.

Arizona is usually identified as a part of the Southwest, and in many
respects it forms the core of this ill- defined region. If interstate air traffic
is indicative, however, Arizona is more closely tied to the rest of the na-
tion than to its southwestern neighbors, and the state's affiliation and
integration with southern California and the Pacific Coast are increasingly
apparent.



8. Arizona's Future -
Present population trends hold major implications for Arizona's future,
especially concerning land use and landscape changes. Increasing demands
for water, power, and mineral resources have prompted plans for major
projects to fill those demands. Competition for space and scarce resources
by various segments of the population portends major problems for the
future. Proposed water transfers, urban renewal, wilderness areas, envi-
ronmental impact studies, construction, new freeways, zoning disputes,
and bulky real estate sections of Sunday newspapers bear witness to the
scope of the state's geographic revolution. As more and more Americans
use the land, so landscapes change. Despite continuing attempts by aca-
demics and others, the ability to predict the course and speed of such
change is obviously imperfect. Nevertheless, a number of developments
and projects, both underway and scheduled, may have considerable sig-
nificance for Arizona's future.

LOCATIONAL REFERENCES

Dealing with these themes efficiently requires frequent use of locational
references, both on maps and within the text.

To people familiar with Arizona's geography, names such as "Tuba City,"
"Organ Pipe," the "Salt River," "I -10," the "Arizona Strip," "Maricopa
County," and thousands of others have immediate if occasionally ambiguous
meaning. These places, routes, and regions are the devices by which most of
us describe the state, either to generalize about its various conditions or
simply to reference the location of an event or feature, e.g., the site of some
recent disaster or last year's summer vacation.

Locational references of this sort provide information on position relative
to that of other places we know and also convey ancillary information or in-
voke useful images. A casual mention of the "White Mountains" to a long-
term resident of Phoenix, for example, might be expected to denote an area
about 175 miles or a three hours' drive to the northeast of his home; it would
probably also connote summer cottages, trout fishing, land sales, winter
skiing, "pine" forest, or the names of settlements like Show Low and Pine -
top. If he has been there, he might be reminded of a host of images and
regional characteristics, from various personal experiences to logging trucks,
Apache lands, herds of cattle, good restaurants, cinder covered roads, and
broad cienegas. Association of new information with "White Mountains" is
easy. Such new facts may be consistent with a person's previous images or
counter to them, but if the new information is remembered, it is likely to be
categorized by location- incorporated and stored in the mind along with
other place -related information.

Small scale maps printed with one color of ink do not allow an abundance
of locational references. The information content of such maps is easily over-
whelmed by the background of references (the "base map ") included to
orient potential users. Locational references should be few in number and
judiciously chosen to provide a maximum of orientation to as large an audi-
ence as possible. It is also desirable that the locational references be relevant
to the subject portrayed on the map, so that association of one type of infor-
mation with related information depicted on other maps is made easier.

The single locational reference used on all maps in the Arizona Atlas is
the outline of Arizona. The boundaries of the state provide a first -order ap-
proximation: a definition of space that allows general positioning of informa-
tion with respect to these limits, and thus communicates gross patterns -out-
lines of categories, relative concentrations, gradients, and /or areas of signifi-
cance or insignificance with respect to the subject of the map.

Various additional references are included on the maps to provide some
detailed orientation, to simplify text description, or to delimit areal units to
which quantitative data apply. The most important of these are municipali-
ties- especially prominent ones like Phoenix, Tucson, Yuma, Flagstaff, Pres-
cott, Douglas, and Kingman. Most Arizonans live in or near one of these
places, know or can easily grasp the location of the others, and either can or
already do conceptualize the intervening spaces with respect to these places.
On some maps, river and highway networks serve the same function, but
these are somewhat less familiar than communities and often interfere with
map symbolization. Some internal boundaries, principally those of counties,
also provide easy reference, either because they are familiar to many potential
map users or because they are important in the gathering and reporting of
data or both. Text references to other places, routes, and regions are held to a
minimum, and most of these can be found on the maps that follow in this
section.

PRINCIPAL SETTLEMENTS

Contrary to Arizona's historic reputation as a land of ranches, Indian vil-
lages, and isolated mines, the state's population is highly concentrated in nu-
cleated settlements. Cities, towns, and various unincorporated communities
dot the landscape and provide homes for well over 80% of the population.
Arizona is "urbanized," more so than all but a few states in the nation. The
bulk of the populace, despite some tendencies toward frontiersman's and en-
vironmentalist's fantasies, resides in the security of settlements and depends
heavily on their support, services, and amenities. These are the familiar
places, the stomping -grounds of known features and frequent experiences to
which most of us tie geographic reality. The lands between are unfamiliar to
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most of the populace, vaguely perceived and infrequently experienced, except
through the windows of a car or from a stance supported by expensive but
slightly used biking or "pointie- toed" boots. Our conceptions of the state,
its other places and the "hostile" or romantically colored voids between, are
referenced most often to the community in which we live, both in location
and character. The "other" places commonly invoked to locate and describe
or explain may be almost any feature of the geography assumed to be known
to the audience, but they are most likely to be the large or otherwise notable
settlements.

Phoenix is Arizona's preeminent settlement in several respects. It is the
capital city, seat of the most populous county, and focus of mánufacturing,
commerce, service activities, wealth, and power. Just over half the state's
population lives in the Phoenix area, either in Phoenix itself (770,000 est. in
1980), its contiguous suburbs of Mesa (153,000), Tempe (108,000), Scotts-
dale (91,000), Glendale (86,000), and Sun City (50,000), or a host of smaller
places. The natural environment of Phoenix -its association of arid climate,
unusual desert vegetation and plains interrupted by rugged, rocky hills -is
the popular image of Arizona to most outsiders. Phoenix is the abundantly
watered oasis, green with exotic plants and fringing agricultural fields that
reinforce our perceptions of civilized habitation of the desert. Lifestyles in-
volve some touted cliches -year -round fun in the sun around the pool, on the
golf course, at the lake, or out roughing it in the camper -and these activities
are indeed enjoyed with remarkable frequency by a large portion of the pop-
ulation. It is ironic, however, that the daily patterns of most peoples' lives
and the morphology of the urban area they occupy are much more like those
of Los Angeles, Las Vegas, and Lubbock than those of rural Arizona or even
the agricultural communities adjacent to Phoenix.

Tucson is the state's second city and the only place outside Phoenix suffi-
ciently heterogeneous to have a truly urban character. The incorporated lim-
its contain about 320,000 people, and an additional 140,000 live in adjacent
developments. Tucson's image is not unlike that of Phoenix, with perhaps less
emphasis on hedonistic pursuits and more on resurrected Spanish /Mexican
traditions in activities, architecture, and landscaping.

Other settlements are far smaller than Phoenix and Tucson and for the
most part display increasing functional specialization and individuality (linked
both to local environment and economy) with decreasing size. Important
regional centers like Yuma (40,000), Flagstaff (38,000), Sierra Vista (30,000),
Prescott (19,000), Casa Grande (18,000), Globe /Miami (13,000), Douglas
(13,000), Nogales (12,000), Lake Havasu City (12,000), Bisbee (10,000),
Clifton /Morenci (9,000), Kingman (8,000), Winslow (8,000), and Safford
(7,000) provide a substantial variety of services, but in most of these a reli-
ance on agriculture, mining, the military, tourism, transportation, or recrea-



tion is both heavy and readily apparent. Many smaller settlements, diminish-
ing in size to little more than a group of houses adjacent to a gas station,
store, and cafe are shown on the map. At this end of the spectrum it becomes
difficult tó define settlements and, for consistency, places without indepen-
dent post offices were omitted during preparation of the map.

The map of settlements also depicts three additional locational references.
Arizona's basic hydrography is shown, and principal rivers and reservoirs are
named. The boundaries of the state's 14 counties are delineated and the
counties are named. Both of these devices are included on several of the fol-
lowing maps, but usually without proper names. Finally, tic marks represent-
ing the geographic grid of parallels and meridians are shown on the margins
of the map. Although this grid is indispensable in describing precise location
in absolute terms, it is cumbersome to use and neither particularly useful nor
meaningful for describing distributions at the state level; the grid has not been
included on most other maps.

PUBLIC LANDS

The adjoining map of major federal land holdings (both owned and held in
trust) is extremely useful in characterizing much of rural Arizona. Large par-
cels comprising about 71% of the state are controlled by the federal govern-
ment in various management units, whose names, approximate boundaries,
and use restrictions are familiar to many Arizonans. The map is highly gener-
alized but links a substantial number of key names to defined areas.

Twenty reservations held in trust for various Indian tribes account for al-
most 27% of the state (19.35 million acres). Largest of these is the Navajo
Reservation in the northeast corner of the state which includes nearly nine
million acres (exclusive of the Navajo -Hopi Joint Use Area) and contains a
population estimated at 80,000. The Tonto -Apache Reservation, with only
85 acres and 64 persons, is the smallest (Arizona Statistical Review, 1978).

Much of.the forested and mountainous areas of the state is organized into
seven large national forests, which contain a total of over 11.5 million acres
(15.8% of the state). National parks, national monuments, national recreation
areas, and game refuges comprise additional areas, many of which are notable
points of reference in terms of personal experiences in rural parts of the state.

The Bureau of Land Mangement (BLM) administers much of the acreage
shown as blanks on the map; these areas include significant amounts of
privately owned and state trust lands, frequently alternating with BLM lands
in a square -mile checker -board pattern. That which the BLM does not
control is dominantly in private ownership (13 million acres, or 17.9% of
the state) or controlled by the State of Arizona (9.3 million acres, or 12.9 %),
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although these lands contain various military bases and reservations and
miscellaneous parcels that are under federal, state, county, municipal, and
district control.

CENSUS REPORTING AREAS

It is difficult to obtain contemporary data of sufficient detail to produce
useful maps of Arizona. Frequent monitoring of the state's population and
the social and economic characteristics of this population is usually based on
very small samples and is thus valid only for populous or large units, typically
the two metropolitan areas, the 14 counties, or the state as a whole. System-
atic collection and reporting of detailed information for small areas is left to
the federal census and normally is undertaken only every 10 years.

Boundaries of some of the basic units used to report the findings from the
1970 Census of Population are delineated on the adjacent map. The amount
of information available for "places," either incorporated cities and towns or
unincorporated settlements with populations of 1,000 or more, is roughly
proportional to size of population, i.e., data for places with populations be-
tween 1,000 and 2,500 are not reported in detail, whereas complex social and
economic data for Phoenix and Tucson are tabulated and cross -tabulated in a
seemingly endless number of ways.

Counties are a fundamental reporting unit in almost all states in the nation
and have been used for this purpose in Arizona since the special Territorial
Census of 1864. Because of their large size, the counties were subdivided
prior to the 1960 census into smaller units called Census County Divisions
(CCD). There were 86 CCDS in 1970, and their boundaries will probably re-
main relatively stable for the census in 1980. Although a few exceed 5,000
square miles in area, and populations range from a few hundred to several
hundred thousand, the CCDs provide the basis for many of the statistical
maps.

Because of their large urban populations, Maricopa and Pima counties are
in addition defined as "standard metropolitan statistical areas" (SMSAs).
An abundance of extremely detailed demographic information is tabulated
for such areas, for their focal "urbanized areas," and for the small "tracts"
and even smaller "blocks" into which these areas are subdivided.

Various kinds of census data also are tabulated for other geographic units
not outlined on the map. These include the "enumeration districts" impor-
tant in the data collection process, three -digit postal zip -code areas for the
entire state, and smaller five -digit zip code areas for Maricopa and Pima
counties.



U.S. LAND OFFICE GRID SYSTEM

In the lives of most citizens, precise reference to location is probably criti-
cal only in connection with the ownership of real property. In Arizona, as in
the greater part of the nation, the legal description of land parcels is stated ac-
cording to U.S. Land Office grids, the products of a survey system attributed
to Thomas Jefferson and first applied in surveys of the Northwest Territory
in 1786. Classified newspaper ads for land sales, like deeds, often describe
parcels in terms of whole or fractional portions of sections, typically mile -
square (640 acre) units numbered and arrayed in a standard fashion within
congressional townships. The township, at least in theory, is a square measur-
ing six miles on a side and containing 36 sections. In most of Arizona, town-
ships are designated by row (tier) and column (range) numbers to the north
or south and to the east or west of the Gila and Salt River Base Line and
Meridian, the axes of the survey which intersect at the junction of these two
rivers.

The Land Office system, because of its importance in delineating property,
has had a major impact on Arizona's landscape. The system is responsible for
the segmented, straight -line boundaries of our counties, municipalities, na-
tional forests, Indian reservations, and numerous other districts and land
holdings. The prevailingly rectangular pattern of land uses and roads oriented
to the cardinal points of the compass is a direct product of the grid. The one
distinctly human feature that stands out clearly on small -scale satellite images
of Arizona are the checker -board patterns of agricultural fields near Phoenix
and along lower reaches of the Colorado and Gila rivers. Most major thorough-
fares in Phoenix and Tucson are spaced at regular one -mile intervals on the
boundaries or "lines" between sections. Even the spatial organization of our
settlements, especially recent suburban development, is molded to the grid:
mile square sections internally dominated by single -family dwellings, with
their schools and parks, and externally bounded by major traffic arteries;
along these are situated the various commercial and speciality functions that
serve the neighborhood, together with clusters of multi -family dwelling units;
shopping centers are likely to be found at each corner of the section.

PROMINENT LANDFORM FEATURES

Reference to landforms is particularly common, especially when describ-
ing rural parts of the state or alluding to extensive areas. The names of val-
leys, plains, mountain ranges, plateaus, mesas, and the like are often applied
where conspicuous foci are absent or obscure or where the intent is to include
a rather large area with perhaps several focal points. Precise definition and
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MAP I.5- PROMINENT LANDFORM FEATURES
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delineation are usually lacking, and there may be a significant difference in
name, connotation, or acceptable usage between the locals and residents of
distant places. What commonality exists is in large part the result of often
perfidious adoption of local names for inclusion on topographic maps pub-
lished by the U.S. Geologic Survey. Time and publication of the names on
secondary sources, e.g., commercially prepared road maps, eventually leads to
widespread adoption.

The names of a very limited number of prominent features are included on
the adjacent map. At this scale it is possible to do little more than suggest
variety and locate some of the places mentioned in the text that follows.

On the basis of morphology, underlying lithology, and geologic structure
there have been several attempts to group landforms into extensive landform
regions. The divisions outlined on Map I.5 are those devised by Hecht (1967)
specifically for Arizona, but the primary areas and basic patterns are similar
to other classifications. The northeastern third of the state is a land of high
plateaus and plains separated by steep escarpments and canyons, parts of the
Colorado Plateau that extends north and east into adjoining states and is
underlain to considerable depths by ancient sedimentary deposits that have
undergone only modest disturbances and been covered in some places by vol-
canic deposits. The southwestern half of the state is classified as Basin and
Range, and is quite literally that -an assemblage of structurally determined,
linear basins filled with gently graded debris from adjacent mountain ranges.
The narrow zone between, the Transition, represents a mountainous rugged
combination of the two, an intricately eroded edge of the Colorado Plateau
where it is disrupted by linear structures characteristic of the Basin and Range.



II. POPULATION DIVERSITY

Map List

1. Population Distribution
2. Population Density
3. Urban /Rural Population
4. Community Size
5. Birthplace of Arizona Residents
6. Latter Day Saints Church Membership
7. Hispanic Population
8. Indian Settlement
9. Indian Groups, circa 1848

10. Negro Population
11. Age Structure
12. Persons 18 Years and Younger
13. Persons 65 Years and Older
14. Employment Structure
15. Unemployment Rate 1970

Arizona's population is by no means homogeneous in distribution, in
characteristics, or in place -to -place variation among these characteristics.
This section deals with the distribution of Arizonans, both as individuals and
in groups differentiated by settlement type, by culture, by age, and by occu-
pation.

The map list for the chapter underscores population features that we con-
sider essential for understanding present -day Arizona. Population distribution
is highly irregular, as are density and impact on state lands. Distinction be-
tween rural and urban settlement is a fundamental component of this distri-
bution, particularly as it relates to competition for the state's resources. The
culture groups singled out for discussion have views and goals that differ from
the majority and lend character to the landscapes they dominate. Age distri-
bution, especially in certain rural areas, provides insight into what is happen-
ing in those areas and their social service needs. A preliminary consideration
of occupation, a principal topic in section IV, is useful at this point because
of its basic importance in differentiating the population.

As might be expected, there is a high degree of spatial covariation in some
of the above characteristics. For example, the lands of northeastern Arizona
have a highly dispersed and notably youthful population. There are no large
settlements and a very large proportion of the residents were born in Arizona.

Unemployment rates are remarkably high, and a sizable percentage of the
population is employed in government and miscellaneous services. These
characteristics are consistent with settlement on most of the state's Indian
reservations. Linkage of characteristics in urban centers, Mormon agricultural
regions, and mining districts exhibit similar consistencies.

POPULATION DISTRIBUTION

Although Arizona has about 2,600,000 residents (1980 est.), the state as a
whole is sparsely populated. Most of Arizona displays a nucleated ( "oasis
type ") settlement pattern characteristic of most of the world's drylands and
mountainous areas. Many large areas are virtually uninhabited, particularly
the isolated northwest near the Grand Canyon, extensive 'tracts in the arid
west, and portions of the rugged transition below the Mogollon Rim. These
areas tend to reflect environments inhospitable to extensive settlement. They
are difficult to reach, and may be poor in valued resources. Federal land poli-
cies restricting sale of reserves or establishing preserves (national parks, monu-
ments, and forests) have contributed to limiting settlement.

The majority of the population inhabits nucleated settlements, clusters in
rural areas near these settlements, or is strung out along the interconnecting
routes, usually valley bottoms with available water and a narrow strip of
fertile land. The principal population center, Phoenix and the Salt River Val-
ley metropolis, developed from a series of irrigated oases on the margin of the
desert. Located about 60 miles southwest of the state's geographic center, it
is the appproximate center of Arizona's population. Tucson, about 100 miles
southeast of Phoenix, is a secondary concentration but lacks the numerous in-
corporated suburbs that surround Phoenix. Other notable concentrations
exist on the agricultural lands between Phoenix and Tucson (principally Casa
Grande, Eloy, Coolidge and Florence) and near the mouth of the Gila River
(Yuma). Available surface or ground water, irrigable land, mineral deposits,
and /or traditional transportation routes, usually in some combination, con-
veniently "explain" the position of other isolated settlements, groups of com-
munities, and strips of rural population.

Dispersed rural population, of the type traditionally associated with
America's heartland, is relatively rare in Arizona. Isolated farms and ranches
are found in agricultural areas and in the state's better grasslands. Even in
these environments, however, the tendency toward nuclear settlements has
been strong. Initial settlement by Mormon groups, with their codified prefer-
ences for village life, explains some areas, including the southern portions of
Navajo and Apache counties. In other areas, nuclear settlements responded to
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the requirements of building and maintaining irrigation systems or the need
for protection against threats of Indian attack. Populations of the northeast
Navajo and south central Papago reservations most closely resemble dis-
persed settlement patterns. In these areas, there is a hierarchy of individual
dwellings (Navajo hogans), tiny villages and larger, low- density communities
scattered to accommodate economies based on extensive sheep or cattle
grazing and subsistence farming of small agricultural plots.

POPULATION DENSITY

The average population density in Arizona is about one -third of that of the
entire United States (including Alaska), 23 persons per square mile compared
to 61 nationally in 1980. These are crude values derived from simple division
of total population by total area, but they do provide some reference for
evaluating data on crude density. The areas used in calculations from which
Map II.2 was prepared are "places with 1,000 or more people" (both incor-
porated and unincorporated) and census county divisions (excluding the
above places), as defined for the 1970 federal census. The map is not partic-
ularly aesthetic, but it reinforces the preceding generalizations on the irregu-
lar distribution of Arizona's population.

Crude densities range from less than 0.2 pers./mi2 in the northwestern
corner of the state (Mohave North Division) and on the northeast margin of
the Phoenix area (Tonto Division), to more than 3,000 pers./mi2 in Tucson
and several smaller municiplaities. Mean densities of CCDs accounting for
about 30% of the state's area are less than 1.0 pers./mi2. Using these same
statistical entities, nearly three -quarters of the state contains fewer than three
persons for each square mile of land.

These figures depend heavily on how areas are defined for census purposes
and should be regarded cautiously. Values represent a composite of huge tracts
that are inactive, unoccupied, and unused; large areas devoted to low- intensity
uses (e.g., extensive livestock grazing, forestry, recreational pursuits); relative-
ly confined areas with modest, rural population and moderately intensive use;
and small areas of intensive use and /or dense population.

The proximity of "empty" or low density areas to the metropolitan cen-
ters is startling. Solitude, through physical distance from other human beings,
lies immediately adjacent to all Arizonans. Whether used or not, this potential
access may be instrumental in maintaining the frontier image and environ-
mental interests of many city dwellers.

The state has room for many more people in greatly increased densities.



Quantitative questions of "how many" or "how much" are simply not an-
swerable, however. Pressures on the land are highly varied. They are meaning-
ful only when the land's conditions, potentials, and constraints are combined
with culturally dependent objectives, standards, and abilities.

URBAN /RURAL POPULATION

Arizona's population is overwhelmingly urban. The census definition of
"urban" is extremely detailed. Essentially it comprises all persons living in
"urbanized areas" (a central city of 50,000 or more inhabitants combined
with surrounding closely settled territory) and in places of 2,500 or more in-
habitants outside urbanized areas. The remaining population is considered
rural. In 1970, according to this definition, 1,409,000 Arizonans (79.9% of
the population) lived in urban settings and 361,000 (20.4 %) lived in rural
areas. Approximately half the state's population lives in the Phoenix urban-
ized area; another one -sixth lives in the Tucson urbanized area. Together,
these two confined zones occupy only 1% of Arizona's 113,417 square miles,
but they provide homes, jobs, shopping services, and much of the recreation
for two -thirds of the state's people.

A few areas lack urban population, including the Navajo, Apache, and
Papago Indian reservations. Traditional preferences and economic structures
dictate that settlement patterns in these areas differ from those in the rest of
the state. The urban places crucial to a commercial economy -and many of
the goods, services, and amenities normally available in such places -are large-
ly absent.

Arizona is urbanizing. Between 1960 and 1970 the urban population in-
creased 45.2%, mostly on the "urban fringe" outside the limits of incorporat-
ed Phoenix and Tucson, while the smaller rural population increased by only
9.2 %. Compared to the general trend of rapid growth, most small settlements
were notably stagnant. The population of rural places (settlements of 1,000
to 2,500 persons in 1970) increased by only 3.1% during the decade of the
1960s; total population in small urban places (2,500 to 10,000 in 1970) in-
creased by 17.9% while the state's population grew by 36.0 %.

It is incorrect to equate Arizona's rural population with ranch or farm
dwellers. The mobility provided by the automobile and the availability of
electric power and turbine pumps to draw water from deep wells enable non -
farmers to live beyond the customary municipal and subdivision services.
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Rural Arizona includes relatively few farms and ranches compared to rural
nonfarm residences. An estimated 4,800 farms and 1,200 ranches house
30,000 persons or 1.6% of the population. A much larger number, about 15%
of all Arizonans, live "out in the country," but not as farmers or ranchers.

COMMUNITY SIZE

Relative size of Arizona's principal communities is illustrated on Map II.4
by circles with area scaled proportional to the 1970 population. The map
depicts 101 separate communities, 65 of which were incorporated places in
1973. The symbols reiterate the primacy of Phoenix and the unevenness of
state population.

Five of the state's six largest municipalities combine with 10 other towns
and several unincorporated communities to form the Phoenix /Salt River Val-
ley metropolis. Population within the 15 incorporated areas alone was
858,950 in 1970. It grew to 1,071,000 (an increase of 24.7 %) by 1975, when
a special census was conducted in all but one municipality.

Tucson differs from Phoenix and most other cities its size in that it has
lacked suburban municipalities until recently. Population is concentrated in
the central city (321,000) with the greater metropolitan area having an esti-
mated 1980 population of 455,000. In addition to long established South
Tucson (6,500), the suburbs of Oro Valley (1,500) and Marana (1,900) in-
corporated in the late 1970's. Population outside incorporated centers con-
centrates on county land immediately adjacent, at Davis -Monthan Air Base,
and at the San Xavier Reservation. From 1970 to 1980, population of the
greater Tucson area increased by over 40 %, growth accelerating in the later
part of the decade.

Total population in all communities shown on the map except Tucson and
the Phoenix area roughly equals the population of Tucson. The 1975 Special
Census figure and 1980 estimates define only twelve communities or groups
of communities that exceed 10,000 in population. Flagstaff and Yuma, each
with nearly 40,000 residents, are independent regional centers that seem to
be developing into urban areas both in form and function. Prescott (approx.
19,000), the seat of Yavapai County, has been the traditional focus for a
large but sparsely populated area that has experienced a decline in mining
since World War II.
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Sierra Vista (30,000) incorporated neighboring Ft. Huachuca in 1971. It is
growing rapidly and has gradually displaced both Douglas (13,000), and the
mining town of Bisbee (10,000) as the marketing focus for Cochise County.
Douglas depends heavily on employment in its aging copper smelter; it has
maintained a relatively stable population since 1960. Casa Grande (18,000)
is the dominant center on the agricultural plains of Pinal County. Nogales
(est. 12,000) is Arizona's principal entry point for agricultural goods from
Mexico and also provides an extensive trade area in Sonora with goods pro-
duced in the United States.

Three groups of communities with sizable aggregate populations should be
noted. Clifton and the unincorporated settlements of Plantsite; Stargo and
Morenci are clustered in Greenlee County's productive copper mining district
that is dominated by Phelps Dodge's Morenci Mine. Globe and Miami, and the
intervening districts of Central Heights and Claypool, form a similar copper -
oriented concentration in Gila County. Safford, Pima, and Thatcher in
Graham County form an almost continuous strip of agricultural communities
in the upper Gila Valley. Safford, the county seat, also is a regional market
center. Other communities are notable for their size and influence over siz-
able areas. In 1980 they include Kingman (8,500), Winslow (8,400), and
Holbrook (5,750). The three, like Flagstaff, are situated in the major east -
west transportation corridor across northern Arizona along Interstate 40 and
the Santa Fe Railway right -of -way. Many other communities, some quite
small, have national reputations as historical or recreational centers or as in-
termediate destinations along isolated stretches of major highways. Tomb-
stone, Jerome, Sedona, Lake Havasu City, Page, Payson, Wickenburg, Wil-
liams, Gila Bend, Benson, and Willcox fall into this category.
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PEOPLES

America's character and strength spring in part from the different peoples
who share a common territory to pursue their group and individual goals. In
the best American tradition, Arizona's peoples are indeed diverse. Several see
themselves as quite distinct from the rest of the nation. Even the names by
which groups are identified, such as "Anglo," carry a local or southwestern
flavor. Few states have graduation exercises resembling those at LaPers
Elementary School, 20 miles from Parker, where talks have been given in
Spanish, English, Hopi, Navajo, and Mohave.

Arizona has three major groups of people, Anglo, Hispanic, and Indian.
They comprised, respectively, 72 %, 19 %, and 5% of the 1970 population.
"Hispanic" is used increasingly to refer to three groups with some form of
Spanish heritage. In Arizona more than 90% of the Hispanic population is
made up of Mexican immigrants or their descendants. When identifying them-
selves ethnically, those not using "Chicano" refer to themselves as "Mexican,"
proudly (Nostrand, 1973). The people of Spanish heritage in New Mexico,
who descended from the 16th century immigrants from what later became
Mexico, increasingly are called "Hispano." Few from this group live in Ari-
zona. The remaining Hispanic residents originate from Spanish -speaking
countries other than Mexico. Arizona has fewer Hispanic people than her
neighbors, New Mexico, California, and Texas. The Indian population exceeds
that of New Mexico, Texas, California, or Oklahoma.

The Indian and Mexican presence in Arizona differs from various "minor-
ity" populations in the eastern United States. The two groups' ancestors
preceded those of the Anglo in this area. In Arizona, eastern American sub-
cultures encountered a sparsely settled landscape or were superimposed on
pre- existing Mexican or Indian communities. Southwestern cities did not ex-
perience the impact of large -scale European immigration as did Eastern cities.

BIRTHPLACE OF ARIZONA RESIDENTS

There are several recognizable subgroups within Arizona's Anglo popula-
tion, because distinctive regional differences occur in varying degrees among
the Anglo population of the eastern United States. Differences in speech, life-
style, skills, education, and other measures of culture have prevailed through
time among people from the various parts of the south, midwest, and metro-
politan and rural northeast (Zelinski, 1972). People acquire cultural charac-
teristics during childhood; examining the birthplaces of Arizona's present
residents provides a crude indication of the state's Anglo mix.

The dominant Anglo population originated in the midwest. Midwesterners
flocked to central Arizona during the 19th century and comprise the largest
group during the 20th century. More Arizonans were born in Illinois than in
any state other than Arizona. Missouri and Kansas, marginal to the midwest,
contributed notably during the 19th century. People born in the northeast,
only one -fourth as many as from the midwest, appear to have contributed
notably in civic and community activities (Map II.5).

Southern subculture is present in Arizona, especially in the rural and non -
metropolitan settlements. Texans, in particular, added to the rural ranching
populations of the 19th century and to cotton farming in the first two dec-
ades of the 20th. More of today's Arizonans were born in Texas than in any
state other than Illinois or in all other southern states combined. In the 19th
century, the Anglo population of southern Arizona had a pronounced "south-
ern" character which the coming of the railroads and expansion of copper
mining began to dilute.

With the exception of Californians and Mormons, it is difficult to say how
Anglo settlers from other parts of the west represent an identifiable group of
people (Zelinski, 1972). From the 1850s to the present, California Anglos
have been moving to or through Arizona. Miners and sheep ranchers spread
through the Transition Zone (between the high plateaus and the low desert),
particularly in the 19th century. Over the years, southern and metropolitan
Arizona received large numbers of what Meinig terms the "experimental,
optimistic, and aggressive Californians" (Meinig, 1971, p. 56). Excepting na-
tive Arizonans, California ranks third among the states as the birthplace of
today's Arizonans.

More than 8% of Arizona's population either was born in Europe or had a
parent who was. Some 25,000 Arizonans have recent roots in Germany. The
United Kingdom, Scandinavia and Italy each have contributed 10,000 to
20,000 people to contemporary Arizona. Nevertheless, ethnic variety among
the Anglos is less important in Arizona than in eastern cities.

LATTER DAY SAINTS CHURCH MEMBERSHIP

One Anglo subgroup, the Mormons (members of the Church of Jesus
Christ of Latter Day Saints), exhibit several notable geographic qualities.
Mormons settled several areas intensively, producing a degree of concentra-
tion not characteristic of other religious groups. Roman Catholic Mexican
and Indian peoples are more numerous but less visible by religion than the
Latter Day Saints (LDS). The forms of settlement, not the numbers, are
important here.
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The agricultural villages and towns laid out by Mormons contain many ele-
ments of Joseph Smith's model "City of Zion." Some distinctive buildings
and other landscape elements were also adopted, producing in early Latter
Day Saint settlements some of the most interesting cultural landscapes in
Arizona.

Centers of Mormon population and culture include the Mesa area, where
more than 25% of the population within the church's organized territory
(Mesa Stake) are LDS members. Equally high percentages occur in the Little
Colorado River Valley and Mogollon Slope areas-the Snowflade and St.
Johns Stakes. Other prominent LDS settlements include Taylor, Eagar,
Thatcher, Pima, Fredonia, Colorado City, and St. David.

HISPANIC POPULATION

Although Spanish and Mexican traditions occupy a visible role central to
Arizona life, census reporting practices make it difficult to determine with
confidence the number of people with Hispanic backgrounds. The census,
which reports varying totals for Spanish Ancestry by "Surname," "Origin,"
"Language," and "Birthplace," probably underestimates the number of Mexi-
can and Hispanic people in Arizona. In 1970, the state's total of 334,700
Spanish -American or Hispanic people was reached by adding people of
"Spanish Surname but not of Spanish Language" to the number in the
"Spanish Language" category (where Spanish is the mother tongue of one
adult, though not necessarily other members of the family).

Using this definition, Hispanic persons make up 18.9% of the total popula-
tion (417,000, or 18.8% by 1975 estimates). Of these the census estimated
that 90% consider themselves of "Mexican Origin." When the "Birthplace"
of individuals and their parents is used, 95% of all Hispanic persons in Ari-
zona are of Mexican origin.

Arizona from Tucson southward historically has been home for Hispanic
people. Spanish settlement had begun by the middle of the 18th century.
Mexicans withdrew from all of southern Arizona other than Tucson during
the first half of the 19th century, but have returned in large numbers. In the
first two decades of the 20th century, political instability in Mexico and eco-
nomic opportunity across the border brought more immigrants into Arizona's
metropolitan, mining, and agricultural areas. The northern Mexican state of
Sonora was a major source area.
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Today the southern Basin and Range of Arizona forms part of a Hispanic -
American borderland reaching from California through Texas (Nostrand,
1970). Data for Census County Divisions along the Mexican border surround-
ing Douglas, Nogales, and San Luis /Somerton indicate half to three -quarters
of the population is Mexican -American. Mining towns and most agriculture
areas in southern Arizona also show totals that are above the state average of
18.9 %.

The Phoenix CCD has the largest number of Hispanic residents (82,932 in
1970), but the relative importance (13.9 %) is modest by state standards.
Tucson's population is much more Mexican in composition (69,659 or 24.0%
in 1970).

INDIAN SETTLEMENT

In the 1970 census, only Oklahoma had more Indian people and only New
Mexico had Indians comprising a higher percentage of the total population
than did Arizona. By the time 1980 census figures become available, Arizona's
total will have certainly exceeded that of Oklahoma. The number of Arizona
Indians increased by 14.9% between 1960 and 1970 to a high of 95,812.
Their relative proportion fell, however, because Anglo, Hispanic, and Black
populations increased faster. At the turn of the 20th century, the total Indian
population numbered only 40,000, but it comprised one -third of the resi-
dents of the state.

Arizona's 13 Indian tribes influence the state's character through their
numbers, their cultural diversity, and their reservation holdings of 19 million
acres (Spicer, 1973). In Arizona as in New Mexico, most Indians occupy por-
tions of their tribe's ancestral home territory, which is vital to people who
identify closely with the land.

The highly dispersed nature of settlement helps distinguish Indians from
other peoples of Arizona. More than three -fourths are classified in the census
as rural, i.e., living in open country or in settlements of less than 1,000 popu-
lation. Most tribes prefer small villages or semidispersed clusters of rural dwell-
ings. Reservation towns usually have fewer than 2,500 inhabitants and are
not separately enumerated in the U.S. Census or reports of state agencies.
Many of the 25,000 who live off reservations cluster in towns nearby. Resi-
dence is on a semipermanent basis for some. People move back and forth be-
tween the reservation and nearby off -reservation towns to meet both social
and economic needs. The 6,328 Indians counted in the Phoenix CCD are
numerous for a single reporting area, but the number is insignificant in com-
parison to the city's total population. Only 11% of the state's Indians live in
the metropolitan centers. Tucson, Flagstaff, Ajo, Holbrook, Winslow, and
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Yuma have off -reservation Indian populations ranging from 200 to 4,000.
The Navajo Tribe is Arizona's and the nation's largest. More than 70,000

Navajos live on the 14,000 square miles of their reservation in Arizona.
Another 40,000 live on reservations in New Mexico and Colorado. Window
Rock, located in Arizona a few miles from the New Mexico border, is sepa-
rated from the Bureau of Indian Affairs headquarters at Ft. Defiance.

Equally well known are the Apache and Hopi tribes, with 12,000 and
6,500 members, respectively. The public seems less aware of the Maricopa
and Pima tribes near Phoenix, with more than 11,000 members, and of the
9,000 Papagos west of Tucson. The Papago reservation is the second largest
in the United States. The remaining eight tribes are much smaller; ranging in
numbers from about 100 Yavapai to more than 1,000 Mohaves.

NEGRO POPULATION

Negroes (or Blacks) comprise 3% of Arizona's population, significantly
more of the total than in neighboring Utah or New Mexico, but less than in
California (7.0 %) or the U.S. average (11.1 %).

From the time of Estevan, who accompanied Marcos de Niza and Cabeza
de Vaca in the 16th century, to the 19th century entry of cattlemen and the
military, black Americans participated in settling Arizona. The 1860 census
listed 21 Negroes in "Arizona County" of the New Mexico Territory. That
was about 1% of the number of whites in what was to become Arizona and,
in Tucson, about 2% of the population of that date. In the final decades of
the 19th century, Ft. Huachuca was a "Black Post." The expansion of cotton
cultivation, especially between Phoenix and Tucson, the development of
lumbering by southern interests, and wartime expansion in military personnel
provided economic opportunities that attracted Blacks as well as Anglo
southerners in the 20th century. Places like Eloy and McNary once contained
sizeable black majorities (Map II.10).

Despite the importance of agriculture to early Black settlers, today more
than 80% live in the metropolitan centers where they comprise less than 5%
of the population. In the Phoenix and Tucson areas a higher percentage of
Blacks live in the central city than elsewhere. An undetermined number of
small settlements such as Mobile and Surprise are almost exclusively Black.
Most, but not all settlements of more than 1,000 in Arizona are mixed com-
munities of Anglo, Hispanic, Indian, and Black. In the 1970 census neither
Sun City or Wickenburg had any black residents. Black Americans outnumber
Indian Americans in the mining communities of Bisbee, Clifton, and Kearny;
near military settlements at Ft. Huachuca, Luke, and Williams; and in Nogales.



AGE STRUCTURE

Despite Arizona's reputation as a retirement state, the population through
the years has tended to remain young. The state's 1970 median age was 26.3,
compared to 28.1 for the nation, 32.3 for Florida, and 23.9 for New Mexico.
Almost 40% of Arizona's population is younger than 18 years. The largest
group in 1970 was 10 to 14- year -olds. The age pyramid shows a sharp drop
among 15 to 34- year -olds, and a resistance to the expected normal reduction
in the numbers of people age 36 through 49. The pyramid charts a steady de-
cline in numbers of persons older than 50, despite the arrival of the newly
retired. The 9.5% of Arizona's population 65 years and older is less than .4%
below the national average.

The age of Arizona's population increased between 1960 and 1970. Dur-
ing that decade, the number of individuals aged 0 to 9 years failed to keep
pace with the state population increase (35 %), whereas growth in all age
groups over 50 years exceeded the average. The increased age of the popula-
tion resulted from continued inmigration of the retired, and a reduced birth
rate. The aging of the large young population that participated in the 1950
boom, when young families made up a substantial proportion of the new ar-
rivals, is a significant factor. At the same time, growth in the 30-49 -year
old group did not keep pace with the overall rate between 1960 and 1970.
This group's slower growth reflects the "Great Depression" period of reduced
births and the fact that relatively few in this group migrate. It may be some-
what difficult for people age 25 to 49 who are still raising children to leave
their jobs or interrupt their careers for a new home in Arizona. The smallest
increase, 6.3 %, was registered by the 35 to 39 age group.

Arizona high schools and colleges experienced the impact of a 70% in-
crease between 1960 and 1970 as the babies of the post World War II boom
reached ages 15 to 24. During the 1960s, Arizona had one of the nation's
highest rates of growth in school -age population. College enrollments contin-
ued to expand during the 1970s in contrast to declines in many other states.
Yet considerable outmigration after graduation from high school continues
among young adults in their 20s. They leave to seek education, jobs, and ad-
venture.

Some real differences in the age structure of the population exist within
the state. Counties such as Apache and Navajo, with large numbers of Indians,
have especially high percentages of children and sharp reductions in other age
groups notable as early as age 15. The Census County Divisions which consis-
tently contain above -average percentages of "18 years and under" are com-
munities of predominantly Indian and Hispanic population. Notable reduc-
tions after age 19 or 24 occur in Coconino, Cochise, Graham, Santa Cruz,
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Yuma, and Yavapai counties. Ranching and mining are important in these
areas and may not offer employment opportunities comparable to the metro-
politan counties of Maricopa and Pima where the population decline among
young people is smaller. The increase in the 20- 24- year -old bracket, follow-
ed by a decline in the 25 years and older brackets in Coconino, Yuma and
Cochise counties, probably reflects the importance of military personnel and
enrollments in junior colleges and at Northern Arizona University in Flagstaff.

A number of counties have above- average concentrations of people 45 to
64 years old. Yavapai County leads, with the 60 to 64- year -olds comprising
one of the largest groups. This unusually "mature" population probably rep-
resents a combination of retired persons in Prescott, Sedona, the Verde Val-
ley, scattered smaller communities such as Mayer, and the veterans in the
Prescott Veterans Administration hospital. Mohave County also has an above -
average proportion of older residents, reflecting the growing attractiveness of
the Colorado River communities for retirement. The importance of copper
mining in Gila and Greenlee counties may explain the disproportionate num-
ber of people in their late 40s and 50s.

Among CCDs, Sun City to the west and Mesa to the east of Phoenix stand
out as centers of older residents, as does Green Valley, south of Tucson. Most
communities outside of the metropolitan centers and Yavapai and Mohave
counties, have fewer persons over 65 than the state average. The large popula-
tions of Phoenix and Tucson give those cities age structures similar to that of
the state as a whole.

The geographic implications of an aging Arizona population have yet to be
explored fully. With increased age, mobility declines and accessibility to
social and consumer services becomes more of a problem (Wiseman, 1978).
Sections of Greater Phoenix and some neighborhoods in Tucson have concen-
trations of older citizens, but little is known about spatial patterns of their
residences, their preferences, and the impact they have upon the landscape.
Some ramifications for providing medical services are explored in Section V.

EMPLOYMENT STRUCTURE

The pattern of ways in which Arizonans support themselves is similar to
national norms. Most of the state's population, like that of the United States,
is urban. Most of the working people hold characteristically urban jobs in
wholesale and retail sales, business and personal service, government activi-
ties, manufacturing, finance, insurance, construction, transportation, com-
munications, and utility operation. Details of the employment structure and
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Total Civilian Labor Force
Total Unemployment

Rate

United States

103,059,000
6,149,000

6.0%

Arizona

1,045,600
60,200

5.8%

Maricopa County

633,200
30,700

4.8%

Pima County

186,400
8,600

4.6%
Total Employment 97,210,000 100.0% 985,400 100.0% 602,500 100.0% 177,800 100.0%

Manufacturing 20,77 5,000 21.4% 140,000 14.2% 103,100 17.1% 18,700 10.5%
Durable Goods 12,605,000 108,900 81,900 14,400
Nondurable Goods 8,170,000 31,100 21,200 4,300

Mining and Quarrying 952,000 1.0% 21,800 2.2% 200 0.0% 7,000 3.9%
Copper Mining 38,900 19,600
Other Mining and Quarrying 913,100 2,200

Construction 4,919,000 5.1% 79,500 8.1% 51,400 8.5% 13,900 7.8%
Transportation, Communications, & Utilities 5,105,000 5.3% 48,200 4.9% 28,700 4.8% 8,700 4.9%

Transportation 2,970,100 21,300 13,000 4,000
Communications & Utilities 2,134,900 26,900 15,700 4,700

Trade 19,960,000 20.5% 226,600 23.0% 151,500 25.1% 37,500 21.1%
Wholesale Trade 5,119,000 45,600 37,400 4,200
Retail Trade 14,841,000 181,000 114,100 33,300

Finance, Insurance, & Real Estate 4,966,000 5.1% 52,700 5.3% 40,100 6.7% 7,700 4.3%
Services & Miscellaneous 16,964,000 17.4% 184,600 18.7% 115,600 19.2% 34,900 19.6%

Hotels & Other Lodging Places 1,106,300 23,300 12,300 3,000
Business Services 2,773,100 30,000 24,000 4,400
Health Services 5,016,100 46,800 30,600 10,400
Other Services 8,068,500 84,500 48,700 17,100

Government 15,067,000 15.5% 178,700 18.1% 90,200 15.0% 38,700 21.8%
Federal 2,838,000 37,600
State and Local 12,229,000 141,100

Other* 8,502,000 8.7% 53,300 5.4% 21,700 3.6% 10,700 6.0%

Sources: U.S. Department of Labor, Bureau of Labor Statistics, Employment and Earnings, September 1979 and Arizona Department of Economic Security,
Arizona Labor Market Newsletter, August, 1979.

*Other category includes Agriculture, unclassified employees and adjustments.

TABLE II.1 -LABOR FORCE AND EMPLOYMENT, JULY 1979
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an examination of the nonmetropolitan parts of the state reveal notable de-
viations from national patterns, however.

In 1979, Arizona's civilian labor force (those holding jobs or actively look-
ing for work) totaled about 1,045,000, approximately 1% of the U.S. total.
Of these, about 985,000 were employed (25,000 or 2.5% in agricultural jobs
and 960,000 or 97.5% in nonagricultural work) and about 60,000 were un-
employed.

Agricultural employment is somewhat low for the United States, with a
national average of 3.4 %. Locally, however, there are major deviations. In
Pinal, Cochise, Graham, and especially Yuma counties, agriculture is sig-
nificant, relative to other endeavors. In Maricopa County, the absolute number
of agricultural workers is large, although not striking, relative to the total
labor force. In the rest of the state, agricultural employment is virtually insig-
nificant in both relative and absolute terms.

Employment in nonagricultural industries exhibits a few marked depar-
tures from national norms. First, manufacturing employment is deficient
statewide, compared to its importance for the United States as a whole (na-
tionally about 21% of total employment). Maricopa County (the Phoenix
area) with about 17% of its employees in manufacturing, is the only part of
the state that approaches the national average. Pima County (Tucson) until
recently has had a notable lack of manufacturing jobs for its sizable popula-
tion.

Second, employment in mining is twice the national norm of about 1.0%
of total employment. Copper mining dominates the economies in Greenlee,
Gila and Pinal counties and is significant in Cochise, Yavapai and Mohave
counties. In Pima County the importance of the mining labor force relative
to other industries is diluted by a large labor force, but mining still accounts
for about 7,000 jobs (3.9% of total employment) in 1979.

Third, employment in Arizona's construction industries is significantly
higher than the national average, especially in rapidly growing Maricopa and
Pima counties, where most of the state's large construction firms are head-
quartered. In Coconino and Greenlee counties, construction employment also
is above the national average.

Fourth, government employment in the state is proportionally greater
than for the United Stated by a modest margin (18.1% vs 15.5% for the
nation). Within the state, however, there are major place -to -place differences.
In the north (Apache, Coconino and Navajo counties) and in the southeast
(Cochise and Graham counties) many more people work for state and federal
agencies than for any other industrial sector. Provision of social services to
reservation populations and heavy civilian employment by the military (Ft.
Huachuca in Cochise County) are principal explanations.

Fifth, although the wholesale and retail trade sector for Arizona reflects
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the national pattern, there are notable differences within the state. Santa
Cruz County (Nogales), with its wholesale produce trade and numerous retail
stores selling to the Mexican market, stands out clearly. The size of the cate-
gory indicates an emphasis on commercial trade in the urban centers of Mari -
copa and Pima counties. Commercial activity on Indian reservations is rela-
tively unimportant, as shown by data for Apache and, to a lesser extent,
other counties with high proportions of Indians.

Finally, the importance of Phoenix as a provider of sophisticated urban
functions is illustrated by the large proportion of persons employed in
finance, insurance, and real estate in Maricopa County.

UNEMPLOYMENT RATE

The recession of the mid -1970s had a major impact on unemployment in
Arizona, especially on construction and manufacturing in the urban areas.
The map on page 25 is useful, both because it relates unemployment to small
areas, the Census County Divisions, and because it outlines portions of the
state subject to endemic, long -term unemployment. This population charac-
teristic is not measured adequately using the official Department of Eco-
nomic Security definitions which require that the unemployed must be ac-
tively seeking work.

Although 1970 was a year of nearly full employment nationwide, census
data for the state defined several areas of rather severe unemployment, espe-
cially within many of the Indian reservations. The San Carlos and White River
Apache reservations in the east -central part of the state were hardest hit, with
28.8% the rate for the San Carlos CCD. The Navajo reservation had six CCDs
with more than 9% of the labor force unemployed. Other areas of more than
9% unemployment include the Gila River Reservation, the Papago Reserva-
tion and, to some extent, the Camp Verde Reservation. Unemployment is
notable in other rural areas, but the pattern is complex.

Tucson and, especially, Phoenix showed fairly low unemployment figures
in 1970, as did the CCDs representing copper mining districts and most
Mormon agricultural areas. A slump in world copper prices saw the closing of
a number of mines by 1978 and accompanying unemployment. Bisbee was
especially hard hit. Closing produced relatively small numbers of long term
unemployed, and by 1979 mining employment, except in Bisbee and south-
ern Pinal County, was again on the increase.
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III. POPULATION GROWTH

Map List

1. Population Change 1960 -1970
2. Growth of Settlements 1860 -1960

a. 1860
b. 1880
c. 1900
d. 1920
e. 1940
f. 1960

3. Components of Population Change
a. Population Change 1960 -1970
b. Natural Increase 1960 -1970
c. Net Migration 1960 -1970

4. 1970 Residents Born in Arizona
5. Net Migration to Arizona 1965 -1970
6. Tucson's Newcomers -Origins and Reasons

Arizona's population has grown steadily since territorial days, but the con-
temporary "boom" began when war plants and military bases opened in the
later years of World War II. Between 1940 and 1970, population increased by
330 %, more than six times the national rate. The greatest numerical growth
occurred during the 1950s when population jumped by 550,000 (75 %). The
1960s recorded a significant but smaller total increase and slower rate of
growth; the state gained 450,000 persons for a 35% population surge during
the decade. Estimates indicate that from 1970 to 1980 population increased
by 925,000 (52 %), once again more than six times the national average.

During many of the post -war years, Arizona has ranked first in rate of
growth among the states. For the decade of the 1960s, Nevada held the na-
tional lead. Florida, despite its much larger base population, also grew faster
than Arizona. Arizona's gain of 450,000 people during the 1960s might be
impressive, but should be viewed in relation to other states' growth during the
period. Texas and Florida each added more than 1.5 million and California
added more than four million residents.

Sizable population increases in California and Florida followed long- stand-
ing trends after World War II. For Arizona, however, earlier boom periods at
about 1880 and 1910 had been much more modest. The post World War II in-
crease in Arizona and Nevada population occurred in inland areas, unlike
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maritime Florida, Texas and California.
New Mexico to the east and Utah to the north do not join Arizona as

major growth states. New Mexico added only 65,000 residents between 1960
and 1970, an average growth rate one -half that of the nation and one -fifth of
Arizona. The initial population count at the time of the Gadsden Purchase in
1853 was 60,000 non - Indians in New Mexico and 1,000 in Arizona. By
1970 the preferences of 20th century man gave Arizona 1.7 million to New
Mexico's one million. A population boom south of Arizona has seen the
Mexican state of Sonora grow at rates comparable to those in Arizona and at
times higher.
copa County) has no rival in the state. Maricopa County gained approximate-
ly 825,000 residents between 1960 and 1980, an increase that is roughly
double the existing population of metropolitan Tucson. During this same
period Pima County doubled in population, with an increase of about 275,000
residents. Together these two counties account for about 79% of Arizona's
population growth between 1960 and 1980. The state's other 12 counties
divided a total of about 300,000 new residents. Maricopa County increased
its share of the state's population from 51% in 1960 to 55% in 1980, while
Pima County's remained nearly constant at 20 %.

POPULATION CHANGE, 1960 -1970

To the delight or discouragement of its citizens, Arizona's contemporary
population boom has been spatially selective. Between 1960 and 1970 some
counties, census county divisions (CCDs) and nucleated settlements lost pop-
ulation while others gained. Some communities struggle to add population
and income while others, with seemingly similar assets, are increasingly con-
cerned with the implications of massive, unsolicited increases in population.
The factors that determine community and regional growth are numerous and
complex. Some insight into those factors may be gained from a generalized
examination of where changes occur. A closer look at the forces responsible
for population pattern and growth must follow consideration of economic,
social, and natural factors in a chronologic and chorologic framework.

Population increases exceeding 50% between 1960 and 1970 have surpris-
ingly simple distribution when mapped by CCD (Map III.I ). Five types of
areas stand out clearly: the Phoenix suburbs, Tucson's periphery, a strip along
the Colorado River, the Transition northeast of Phoenix, and the White
Mountains.

Spectacular growth occurred in the eight CCDs east, north and west of
Phoenix. These represent the suburbs of Tempe, Mesa, Scottsdale, Sun City,



Peoria, Glendale and El Mirage, and numerous unincorporated developments.
The core city of Phoenix itself burgeoned by 140,000 persons, but a majority
of this increase came through annexation. The decade's increment, therefore,
is modest relative to the city's already sizable population in 1960. Substantial
growth also took place in three CCDs peripheral to Tucson. Here the total
numerical increase was relatively small (about 20,000 persons) but this was
added to a modest population base (about 14,000). Most of the increase oc-
curred in unincorporated territory bordering Tucson, but a significant pro-
portion represents Green Valley, a new retirement community about 25 miles
south of the city. The suburban growth of both Phoenix and Tucson is the
net result of complex phenomena. New or relocating Arizona residents seem
to find what they seek in the metropolitan areas, or their choices are con-
strained by the need to be near these centers. For most people, metropolitan
areas provide regular incomes.

Outside the metropolitan areas, growth between 1960 and 1970 was
sporadic and tied significantly to noneconomic attractions. Along the Colora-
do River, small 1960 populations grew through development of sizable unin-
corporated communities. These communities appealed largely to retirees,
pleasure seekers, and those providing services to these people. Development
of Lake Havasu "City" and Bullhead "City," neither of which are incorporat-
ed or urban in character, increased population in the Kingman South CCD to
10,484 in 1970, more than 700% of the 1960 population. Recreational and
retirement -focused development along the "Parker Strip," a narrow zone
along the Colorado River between the town of Parker and Parker Dam, had a
similar but less dramatic effect on the Parker CCD. Small populations in the
high valleys northeast of Phoenix, included in the Humboldt, Verde, and
Tonto CCDs, also grew significantly. In this area, a noticeably elderly popula-
tion has swelled the communities of Camp Verde, West Sedona, and Payson.
Intermediate elevation in these communities produces moderate climates
compared to those of Phoenix, with its hot summers, or Flagstaff, with its
cold winters. Rapid growth in the western half of the White Mountains (the
Snowflake CCD) is a response to two separate processes: newly developed
recreation and retirement facilities in the rolling pine- covered hills near Pine -
top and Show Low and more jobs related to a large paper mill on the grassy
plains west of Snowflake.

During the 1970s, rapid growth has continued in these same areas, with
one notable addition. The area in and near Sierra Vista (Cochise County) has
boomed in response both to expansion at Ft. Huachuca and to the area's in-
creasing attractiveness as a regional retail center and retirement community,
especially for military personnel.

Despite rapid growth in some areas and increases for the state as a whole,
24 of the 86 CCDs recorded a decline in 1970. In 11 of these the decline was

more than 10% of the 1960 population. Explanations are unique for each
area, but tend to have economic causes. They include completed construction
work on the Glen Canyon Dam (Page in the Reservation CCD); sharply cur-
tailed production at the Southwest Forest Products lumber mill (McNary);
and reduced development or relocation of employees in mining districts (Ajo,
Clifton and Winkelman CCDs). Almost all declines were distant from the
metropolitan centers. Whatever the reasons for decline, one of the effects was
to reinforce the urban character of Arizona's population.

GROWTH OF SETTLEMENTS, 1860 -1960

Arizona's Anglo and Mexican populations have always been concentrated
in settlements. Changes in the size of these settlements through time provides
an historical context for viewing contemporary growth. The six adjacent
maps utilize consistently scaled symbols to illustrate settlement population at
20 -year intervals from 1860 to 1960 (Map III.2).

In 1860 Tucson was the only settlement of consequence in Arizona and
had a population of roughly 900 persons. It had existed as an isolated Spanish
and later Mexican outpost for about 85 years and still maintained predomi-
nantly Hispanic traditions and appearances. Most other settlements were
small military posts.

By 1880, Tucson had increased to 7,000 population and was the commer-
cial capital of a substantial trade area including numerous mining, agricultur-
al, and military settlements as well as a great number of isolated mining
camps and recently founded ranchsteads. The solidly Anglo community of
Prescott had wrested the seat of the territorial administration from Tucson,
the southern rail route (Southern Pacific) was nearly completed, and Yuma,
Phoenix, Florence, Globe, and Tombstone were communities of respectable
size.

At the turn of the century Tucson was still the largest place, but just
barely. Phoenix, which became the territorial capital in 1889, was growing
rapidly, as was the population and agriculturally based economy of the entire
Salt River oasis. Copper mining towns- Bisbee, Jerome, Morenci, Clifton,
Globe -were prominent places, and rail towns were strung across the northern
corridor (Santa Fe).

By 1920, Phoenix and its satellites were the most notable population con-
centration, but Tucson and several groups of mining and /or smelting towns
were not far behind. Roughly the same pattern is evident in 1940, although
the Phoenix area and Tucson had increased slightly in size relative to other
places.
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The change from 1940 to 1960 is truly remarkable. The Phoenix area and,
to a lesser extent, Tucson flourished, while the mining towns remained stable.
Jerome and Ray virtually disappeared. Yuma and Flagstaff became estab-
lished as regional centers.

With certain notable exceptions, the growth patterns established in the
1940s and 1950s have been maintained or accentuated during the past 20
years. Map I1.4 illustrates the pattern in 1970.

COMPONENTS OF POPULATION CHANGE

Why did the population of Arizona boom after World War II? To the gen-
eral public the answer may be obvious: people elsewhere discovered that
Arizona's environment, especially the climate, make it a pleasant place to
live. The question is more difficult to answer with certainty, however, in
academic terms. Human motivation and environmental perception are crucial
to analyzing the increase in population from migration. That increase is con-
siderably more complex and elusive to explain than natural increase.

Population Change, 1960 -1970

Small scale examination of population growth by county reveals some use-

ful insights into population distribution and dynamics. The greatest absolute
as well as percentage growth occurred in the state's western (Low Basin and
Range) section, in Mohave, Maricopa, Yuma and Pima Counties. Adjacent
Yavapai and Santa Cruz Counties also had high rates of growth. Only Mohave
and Maricopa Counties grew faster than the state average. A central tier of
counties experienced moderate growth rates -Coconino, Gila, Pinal, Graham;
two counties along the New Mexico border had either low growth (Apache)
or a loss (Greenlee). The Colorado Plateaus and Transition areas experienced
slower growth than did the Basin and Range.

Readers familiar with Arizona probably sense that using landforms or
county governments as locational references does not satisfactorily explain
population changes. The natural environment certainly plays a role, and study
of the relationship of landforms and climate to population growth deserves
more attention than the simple locational association cited above.
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On the Colorado Plateau, the contrast between population growth in
Navajo County and a loss in adjacent Apache County illustrates the inade-
quacy of using counties as reporting units. Differences in population changes
in these two counties reflect events that took place mainly in the southern
one -third of their areas. In Apache County, the decline in lumbering opera-
tions produced a loss of 1,000 in population in the McNary CCD. Navajo
County, however, experienced a 90% increase (5,000 persons) in the southern
Snowflake CCD. Employment in the pulp and paper plant near Snowflake
and a boom in the recreation -oriented Show Low area underlie the increase.
Holbrook, the Navajo County seat, grew while St. Johns, the Apache County
seat, did not. Most of the northern half of both counties experienced similar
changes in Indian population.

Natural Increase, 1960 -1970

After two decades in which migration to Arizona provided more than half
the state's increase in population, the decade from 1960 to 1970 saw a
priority in "natural increase," the excess of live births over deaths. At 242,568,
the figure edged above the net gain from migration, 228,699. Arizona's birth
rate continued to be from 1% to 5% above the national average during each
year of the 1960s; its death rate consistently remains about 2% below the
national mean. Yet the percentage of native Arizonans living in the state in
1970 fell to 34.1 %, down 1% from 1960 and 10% from 1940. The reasons for
such seemingly contradictory trends become clearer when the movement of
people out of the state is traced.

Great variations from the state's average natural increase can be seen only
among the counties with large numbers and percentages of Indians -Apache,
Navajo, Coconino. Data gathered by the Regional Medical Program in 1969
showed the birth rate among the Navajo was approximately 40 live births per
1,000, about twice that for non -Indians. The high percentage of Hispanic
people in Santa Cruz County may account for its above average increase in
native born. Yavapai County's small increase undoubtedly is related to the
old -age structure and resulting low birth rate of its population.

Net Migration, 1960 -1970

Population changes from natural increase are far less significant than dif-
ferences in gain or loss of population through migration among Arizona



counties and settlements. Migration is a highly discriminating phenomenon,
with a great range between the net gain in some counties and net losses in
others. A block of six southwestern counties -Mohave, Yuma, Yavapai,
Maricopa,, Pima, and Santa Cruz -gained from migration between 1960 and
1970, while all others lost. It must be emphasized that this indicates net mi-
gration only; a given county with positive, negative, or negligible change may
have undergone rapid or modest turnover or experienced important structural
adjustments such as movement of the young out and elderly in.

Mohave County had the highest net migration rate of any county in the
nation during the 1960s. The small 1960 population base (7,736) and inten-
sive activity by land developers who created and marketed portions of wholly
new communities along the Colorado River account for the phenomenon.
Changes of local environment and character were catastrophic. The impacts
on the county's economy, political structure, and provision of services were
overwhelming.

Percentage increases through migration were less spectacular but still sig-
nificant in Maricopa, Pima, and Yuma counties. These counties' populations
were sizable in 1960, however, and had adjusted to rapid inmigration during
the previous two decades. Yavapai County, with its notably aged population
and negligible rate of natural increase, grew by attracting new residents.
Most newcomers settled in the Verde Valley , in West Sedona, or near Prescott.

In total number of people gained through migration, Maricopa and Pima
counties -with their metropolitan centers -differ from outlying Arizona.
These two counties together exceed the total state increase of 228,669 while
non - metropolitan counties as a group had net losses. Maricopa experienced a
net gain in migrants four times that of Pima County, spreading the size gap
between the two metropolitan centers during the decade.

Localized economic setbacks and /or job shortages in areas with modest
base populations account for most losses from outmigration. Despite substan-
tial growth in limited areas, Apache, Navajo, and Coconino counties show a
general loss. The loss reflects a decline in jobs provided by specific employers
or project's and also the population pressures associated with high rates of
natural inctease in areas where education and employment are limited, partic-
ularly on the Navajo, Hopi, and Ft. Apache reservations.

Counties in which mining and ranching dominate the economy, especially
Greenlee County, all recorded net losses from migration. Graham County
lacks mining employment but includes part of the San Carlos Indian Reserva-
tion and possesses a diverse economy emphasizing agriculture and ranching;
it suffered only slight migration losses.

Growth differentials between Pinal County, which experienced a net out -

migration of more than 5,800 persons, and neighboring Pima and Maricopa
counties, invites comment. The three counties share a common climatic and
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scenic setting and yet Pinal County lacks a metropolitan center and fails to
attract and keep migrants. Casa Grande and the county's smaller settlements
evidently lack the image, reputation, diversity, jobs, services, housing, and
amenities associated with large size and important in drawing migrants.

Place -to -place differences in growth prompt an investigation into the major
forces that attract people to Arizona, particularly to urban areas. Will these
forces continue to strengthen as the Phoenix area increases its size relative
to other places? Will the smaller settlements become more or less attractive
as they fall farther behind in size and, presumably, in size -associated attrac-
tions? Estimates of net migration by county between 1970 and 1978 tenta-
tively indicate that migration continues to swell Maricopa County's popula-
tion. Rates of net migration to Mohave, Yavapai, Coconino, Pinal, and Pima
Counties have increased significantly, and all counties except Greenlee now
possess positive values.

NATIVE ARIZONANS

The recent boom in migration has had a diluting effect on Arizona's
indigenous population and done much to make Arizona's contemporary
culture and landscapes like those of the rest of the nation. This homogeniza-
tion has been spatially uneven, however. Certain parts of the state are domi-
nated by native -born persons, many of whom represent a continuum of gen-
erations (Map III.4).

To find native -born Arizonans, the place to go is to the Indian reserva-
tions. In these areas, the total population is typically small and dispersed, but
the proportion of residents born locally is commonly greater than three -
quarters. On the adjoining map, lands of the Navajo, Apache, Papago, and
Gila River reservations stand out clearly as nearly closed circles. The popula-
tions of small reservations in other areas are masked by adjacent Anglo settle-
ments -often rapidly growing developments -included within the same report-
ing unit (Census County Division).

Mining and ranching districts and some agricultural areas that developed
during the late 19th century exhibit significant portions of natives. Figures of
50% are common. For the most part, these areas have moderate to high birth
rates and have not been impacted by the exceptional post -war influx of new-
comers.

Of course, the largest absolute totals of native born are found in the Phoe-
nix and Tucson areas, where most Arizonans reside. In both areas, however,
the percentage of native born is considerably less than the statewide average
of 36.7 %.



RECENT MIGRATION PATTERNS

Arizona's remarkable growth is, for the most part, the net result of a com-
plex interchange of people affecting the nation as a whole. Commonplaces
describing the footlooseness and extreme mobility of Americans are not over-
drawn: each year nearly 20% of the U.S. population changes its place of resi-
dence, and between three and four percent moves from one state to another.
In this exchange, Arizona both gains new residents and loses "old" ones, who
represent a mixture of long -time Arizonans, past immigrants, and short -term
sojourners. The net effect -the difference between arrivals and departures -
has been strongly positive for Arizona since World War II, but the state still
loses more than it gains to a few other states.

Between 1965 and 1970 Arizona gained approximately 106,000 residents
through migration (Map III.5). This net gain is impressive, but it must be
stressed that the increase is only a minimum indication of the total number of
moves and of their impacts: approximately 338,000 persons who resided in
the state in 1970 had lived elsewhere in 1965. Inmigration was partially off-
set by compensating moves: slightly more than 232,000 persons who had
lived in Arizona in 1965 were living in other states (and U.S. territories) by
1970. The number of people who moved through the state during the inter-
im, or from Arizona to other locations and back to Arizona, is not measured
and difficult to estimate. Whatever the precise volumes, Arizona is constantly
affected by newcomers who bring experiences, views, aspirations, conditions,
and belongings acquired elsewhere. There is also a steady flow of persons
who, for whatever reason, move out and carry knowledge and baggage ac-
quired in Arizona to other areas.

Percentage gain or loss in residents between Arizona and each of the other
states for the years 1965 to 1970 is recorded on Map III.5. The upper mid -
western and northeastern states -the industrial heartland of the nation -stand
out as the major source regions for Arizona's recent immigrants. Illinois was
the most important contributor and its data illustrate how the values on the
map were derived. Between 1965 and 1970, 7,285 Arizonans had relocated
in Illinois and 23,747 "Illini" had settled in Arizona; the difference (16,462)
represents 15.5% of Arizona's net increase from migration (105,932) over the
five year period. Net inmigration from New York (4,293 from Arizona,
16,790 to Arizona, and 12,497 or +11.8% net) is also notable. The Great
Plains and Rocky Mountain states, which contributed between approximately
one and five percent of Arizona's migratory increase, comprise regions of

secondary importance. New England contributed small numbers relative to
its minor exchanges with distant Arizona.

Migratory flows between Arizona and the southeastern states were remark-
ably neutral. Arizona lost small amounts of population to Texas, Oklahoma,
Arkansas, Georgia and South Carolina and gained small amounts from the re-
mainder. The only exchange involving large numbers of persons was that with
Texas, which contributed 18,237 and received 18,816 in return, a net loss of
579 or 0.6% for Arizona.

Arizona's major exchange -and major loss -involved California. Over the
1965 -70 period, 79,875 Arizona residents took up residence in California,
and only 67,178 Californians came the other way. Despite frequent mention
(and probable validity) of the so- called "California rebound" as a method by
which Arizona has grown; despite the fact that California has been the major
source for recent arrivals in the Phoenix and Tucson areas (Arizona Statistical
Review, 1976); and despite the intuitive "facts" espoused by Arizona's
boosters; California has received many more people from Arizona than she
has contributed during the past several decades. Exchanges between Arizona
and the remainder of the Pacific Coast have been modest in size and relatively
balanced.

Why would Arizonans go to California? Incomplete evidence gathered
from informally structured interviews, newspapers, and histories suggest that
Arizonans did and do move to California for the same reasons that draw
people to Arizona -amenities and economic opportunities. Moderate summer
temperatures and the ocean hold great appeal. Urban amenities may also play
a role. In recent years, newspapers have carried stories about prominent
Arizona business and political leaders who moved to California, usually at
the time of retirement. The list includes former state senators and representa-
tives, new car dealers, governors' assistants, newspaper editors, city prose-
cutors, museum directors, and professors. In the past, Salt River Valley de-
veloper W.H. Sherman moved to California as did Tucson's early business
leader, P.R. Tully, and Cochise County pioneer rancher Henry Hooker.

For those who are not retiring, economic opportunity in the form of a
greater choice of work and higher pay in most lines seem to be strong attrac-
tions. The placement of college graduates can be viewed as some measure of
the pull of economic opportunities outside the state. The University of
Arizona Placement Office reports that 33 % of the 1974 graduates who were
residents of Arizona took jobs outside the state, one -half of them in Califor-
nia. The same percentage holds for recipients of the M.D. degree, a figure be-
low that of most state medical schools.
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TABLE III.1- REASONS FOR MOVING TO ARIZONA
DURING THE 1950s AND 1960s.

Principal Factor Percent of Respondents

Climate 50

healthfulness 30

amenity value 20

Economic 25

opportunity 13

job transfer 12

Other 25

family 10

miscellaneous 15

100%

Source: Interpreted from studies by Hook and Simpkins (1959), Raff (1959),
and Wilson (1966).

WHY MOVE TO ARIZONA?

Despite some disturbing inadequacies in information and methods of mea-
surement, it is possible and useful to make some generalizations about why
people have moved to Arizona in such great numbers since World War IL
Tables III.i and I1I.2 succinctly categorize a majority of the explanations
espoused añd provide an indication of relative importance. These values are
derived from specific surveys, but they do not, in general, deviate from the
findings of numerous other studies of Arizona's residents (Cox and Barsby,
1968; Gibson, 1969a; 1969b; Inside Phoenix 1976; Tucson Trends 1976).

Economic considerations, a traditional basis for migration, are important,
but significantly less so than the amenities of climate and its associated health-
fulness. This group of "reasons" is admittedly vague, but subsumes four out
of 10 of the responses in the Gibson (1974) study and a considerably greater
proportion in several others. The various other reasons given for locating in
Tucson are diverse, but were dominated by the desire or necessity to be near

TABLE III.2- REASONS GIVEN FOR MOVING TO TUCSON
IN THE MID- 1970s.

Principal Factor Percent of Households Surveyed

Natural Amenities 41

health 30

climate 11

Economic Support 30

job offer 13

job transfer (inc. military) 11

seeking job 6

Other 29

relatives or friends 13

"liked "Tucson 6

to attend university 6

miscellaneous 4

100%

Source: Based on tables by Gibson (1974). Sample of 303 households with a
median length of residence in Tucson of 8.1 years.

family or friends who were already residents.
The importance assigned to the various reasons for moving to Arizona, also

referred to as "location factors," should be considered tentative estimates for
a number of reasons. Methods of obtaining information differ enough to war-
rant caution in accepting the results of any one study. The differences involve
not only the percentage of responses reported for a reason (such as "ameni-
ties") but differences in the nature of the location factors themselves. For
example, Gibson's study alone gives implicit recognition of scale in the loca-
tional decision by reporting on the identification of local "urban" attractions
in addition to the general conditions such as climate which extend over a
large part of Arizona. When people explain why they moved to Arizona, they
may be referring to Phoenix only and place little value on the same climate in
a non - metropolitan setting. The studies also differ greatly in sampling tech-
niques, a critical procedure if one seeks representative answers for a variety
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of places and populations. The dates on which information was collected are
also important. Climate and other non -economic factors seem to have been
more important in the prosperous 1960s than during the economically
troubled 1970s.

Perhaps the most difficult problem involved in identifying location factors
is the complexity both of human motivation and of decision making and the
techniques needed to discover them. People probably seldom make a decision
to move to a place on the basis of a single factor. What is the priority given
each factor when several factors are involved? Do people consciously and
systematically identify the factors involved in their choice of destination?
What effect does the passage of time have upon their memory of the circum-
stances of their move? How much will rationalization and embarrassment dis-
tort answers?

In one way or another each of the studies of location factors leaves impor-
tant questions unanswered because none has reflected the combination of
factors involved in a move or the priority given one over the other. A family
might be most attracted to Arizona by its climatic amenities, but the decision
to move to Phoenix rather than Albuquerque or San Diego, where climatic
amenities also are attractive, was prompted by the availability of a job. The
presence of family and friends may be important secondary factors tipping
the scale for (or against) Arizona when climate or healthfulness was the pri-
mary attraction. Many residents will not or cannot move for health reasons
without the assurance of a helpful reception from a friend or relative at the
destination in Arizona. Distinction needs to be made between critical location
factors and secondary or contributing factors.

It is wise to reserve some skepticism toward the assumption that people
have a clear idea of why they move, that they remember the reasons at a
later date, or that they will provide the real reason if they know it. Emotional
factors may dominate rational processes in making a choice. Stea, a geograph-
er /psychologist, in his appraisal of interviewing for data about why people
move, speaks of an "invisible landscape" and the "hidden factors" in an indi-
vidual's pérceptual and conceptual schema (Stea, 1967). People's actions fre-
quently dó not support their assertions about what is important to them
about a place. "Healthful climate" may be given as a reason more frequently
than it deserves because it provides a more acceptable explanation than other
factors.
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IV. THE ECONOMY

Map List

1. Employment in Agriculture
2. Croplands and Crop Production
3. Early Agricultural Settlements
4. Croplands and Water Use
5. Major Soil Groups
6. Number of Frost Free Days
7. Cattle Industries
8. Grazing Lands and Early Ranching Settlements
9. Forest Products and Early Milling Settlements

10. Employment in Mining
11. Mineral Production
12. Copper Mining and Smelting Settlements
13. Surface Rock Types
14. Employment in Manufacturing
15. Growth of Manufacturing, 1950 -1970
16. Employment in Tertiary Industries
17. Railroads and Railroad Settlements
18. Governmental Activities and Settlements

The amenities and famous attractions that draw both national attention
and people to Arizona diminish in importance when one takes a close look at
the contemporary distribution of Arizona's population. Vast areas of sunny,
warm, and presumably healthful climate are virtually uninhabited; the Grand
Canyon and other scenic wonders appear deserted when the tourists go home.
A closer look, however, reveals that economic activity assembles most of the
population into its present patterns. The remarkable concentration of most
Arizonans within a limited number of cities and towns, the small number and
low densities of dispersed rural inhabitants, and the prevalence and immensity
of uninhabited tracts are all functions of the state's economy. Even the tour-
ist industry which employs many Arizonans in supplying lodging, food, and
other services to transient and seasonal visitors, is surprisingly concentrated
within the urban areas and certain outlying communities. Arizonans, like
people everywhere, are linked most immediately to the land they occupy by
the need to secure a living. They, or the breadwinners on whom most people
depend, must either produce certain basic necessities or earn the income
necessary to obtain them through exchange.

Few Arizonans can afford to live precisely where they might wish, and the
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major reason is embodied in the common lament of visitors to the White

Mountains, Verde Valley, Colorado River, and other pleasant areas: "We

would move here in a minute if I could find a decent job." For most families,

a job provides the primary link to a specific place. Both security and access to
the "good things" in life come from the dependable income supplied by steady
employment. Even those who are financially and /or psychologically free from
the need to work -the rich, the retired, or recipients of relief -seldom live

away from places of employment, where the labors and demands of the work-
ing majority make available the range of goods and services desired on a daily

basis by all segments of the population.
In Arizona, the distribution of economic activity -with its associated jobs,

income, and people -is extremely irregular. To a large extent, this is a func-
tion of the state's natural resources, most of which are profoundly localized.
Water, throughout Arizona's predominantly dry lands, is plentiful and cheap
in few locations; small domestic supplies could conceivably be developed or
even imported almost anywhere within the state, but the large quantities
necessary for crop production, processing of ores, and maintaining certain
types of manufacturing and recreation are available primarily from the Salt
and Colorado Rivers and groundwater underlying the southern half of the
state. Mineral deposits suitable in grade and quantity for extraction are even
more isolated and scarce than water. Forests exploitable for saw -timber cover
only 5% of the state, and much of this timberland is either too inaccessible
for logging or has stringent restrictions on use (Statistical Abstract of the
United States, 1975). Exploiting each of these unevenly distributed resources
provides jobs, attracting people and concentrating them into relatively com-
pact clusters. Supplying services to these settlements creates supplementary
jobs and thus support for additional people. In places like Phoenix the service
functions have grown to dwarf an initial resource -oriented activity (agricul-
ture).

With a few notable exceptions, the intervening lands have been ignored.
Most of the state remains in the public domain because it possesses a meager
resource base for production, profit, and permanent settlement. Arizona's
brushy grasslands represent one obvious exception. This widely dispersed but
modestly productive resource is the basis for an extensive livestock industry
that furnishes at least partial support for many of the state's rural inhabitants,
including those of the Indian reservations. Here and there, small communities
have sprung up to offer minimal commercial and administrative services, but
most of these places depend to a varying degree on income sources other than
livestock ranching.

Numerous small communities, and a few substantial ones, are strategically
situated with respect to transportation routes, communication systems, or
external policy considerations. They function to maintain networks, serve



Arizona
$ Millions % Total

United States
$ Millions % Total

Primary Industries 896 5.2% 59,319 3.5%
Agriculture & Forestry 446 2.6% 38,767 2.3%
Mining 450 2.6% 20,552 1.2%

Secondary Industries 3,307 19.1 425,196 24.9%
Contract Construction 1,253 7.2% 79,777 4.7%
Manufacturing 2,054 11.9% 345,419 20.2%

Tertiary Industries 8,856 51.0% 833,165 48.7%
Transportation, Communication, & Utilities 897 5.2% 100,648 5.9%
Wholesale Trade 705 4.0% 86,231 5.0%
Retail Trade 1,550 8.9% 131,721 7.7%
Finance, Insurance, & Real Estate 783 4.5% 76,165 4.4%
Services 2,163 12.5% 221,939 13.0%
Government 2,758 15.9% 216,461 12.7%

Other Income* 4,293 24.7% 390,865 22.9%

Totals 17,352 100.0% 1,708,545 100.0%

Source: U.S. Department of Commerce, Bureau of Economic Analysis, Regional Economic Information System, August, 1979.

*Includes dividends, interest, rent, transfer payments (less social security contributions), and residence adjustment.

TABLE IV.1- PERSONAL INCOME BY INDUSTRY, 1978
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MAP IV.1- EMPLOYMENT IN AGRICULTURE

transients, or carry out other roles supported by distant resources. Railroad
settlements, highway towns, and military bases have long been important fea-
tures of the Arizona landscape.

Personal income derived from Arizona's various industries in 1978 is pre-
sented in Table IV.1 in order to give perspective to the economic maps and
verbal descriptions that follow. For the state as a whole, a few points merit
emphasis. (1) In 1976 Arizonans received about $17 billion in personal in-
come, an amount equal to about 1% of the national total and commensurate
with Arizona's 1% share of the national population. (2) Wages and salaries
earned by employees and proprietors comprise about three- quarters of all
personal income, both in Arizona and the United States. (3) The primary (re-
source based) industries do not provide direct support for large segments of
either the Arizona or the United States population. As measures of signifi-
cance, however, the small amounts are deceptive because production, like
manufacturing, generates much of the basic income that supports people in
the service oriented (tertiary) industries. (4) Comparisons with national fig-
ures show Arizonans to be remarkably dependent on income from primary
industries, particularly mining; and they are notably less reliant on manufac-
turing.

The following treatment of Arizona's economy emphasizes the importance
of various industries in providing support for the state's population. Place to
place differences in the size and function of Arizona's settlements is viewed
as a product of spatial variation in the state's industries and their particular
locational requirements. The contemporary economy is stressed, but con-
siderable attention is given to the historical dimension. Much of the explana-
tion of where people live is economic, but in this context, it is often the eco-
nomic activities and locational factors of the past that are most instructive.

AGRICULTURE

The agricultural segment of Arizona's economy deserves consideration first
for several reasons. Although more than half the state's lands are used for ag-
ricultural production, most of this area is devoted to low intensity livestock
ranching. Crop production, carried out on about 2% of Arizona's land, is by
far the major consumer of the most critically limited resource: water. Agri-
cultural commodities, especially cattle and cotton, are among the best known
of Arizona's products. Furthermore, the role of agriculture in Arizona's past
is pivotal: farming had long been a major source of support for many of the
native peoples encountered by initial European explorers, and it was of pri-
mary importance in the original siting and subsequent growth of many mod-
em communities, including Phoenix and a host of lesser places.



EMPLOYMENT IN AGRICULTURE

The distribution of people in agriculture is illustrated by Map IV.1. Sym-
bols in some areas include a small number of people involved in logging opera-
tions, but the overwhelming majority of workers in the sector are farmers,
ranchers, or their employees. Three characteristics of the distribution are
clear: (1) statewide, the total number of agricultural workers is not very large,
(2) some agricultural jobs are present in all parts of Arizona, and (3) agricul-
tural employment is an important segment of the labor force only in a few
key areas.

Agricultural production employs only 2.3% of the state's workers. In 1977
agricultural employment totaled about 22,800 (6,800 proprietors and unpaid
family workers and 16,000 hired workers). This total represents an increase
of about 1,200 from the previous year's figures, but must be viewed as an
aberration to the long -term trend which has been one of gradual decline
(1977 Arizona Agricultural Statistics). The Arizona Department of Economic
Security pegs the net decline from 1970 through 1977 at 2,200 jobs. Personal
income attributed to agriculture is commensurately small, about $300 million
in 1977, or 2.0% of the state's total. Processing of agricultural products pro-
vides some additional jobs and income, but this activity is normally con-
sidered to be a form of manufacturing.

Ranches and farms are distributed widely throughout Arizona, but they
support significant numbers of people only where irrigated croplands are
extensive: near Phoenix in the Salt River Valley, in the Yuma area, on the
plains between Phoenix and Tucson centering about Casa Grande, and in sev-
eral valleys of southeastern Arizona. The Phoenix area and the northern edge
of Pinal County also contain most of Arizona's intensive livestock industry
(dairies, feedlots and poultry farms).

CROPLANDS AND CROP PRODUCTION

The map of croplands and crop production (Map IV.2) delineates impor-
tant farming areas. In 1977 a total of 1,327,670 acres, about 1.9% of Ari-
zona's land area, were harvested (1977 Arizona Agricultural Statistics). Al-
most all of the fields were irrigated. By national standards, Arizona farms are
distinguished by their large size, high capitalization, professional manage-
ment, high per acre yields, and substantial use of seasonal labor.

An overview of the crops produced in Arizona, by county, in 1977 is
shown on Table IV.2. Farms in the southern and southwestern parts of the
state (Yuma, Maricopa, Pinal, Pima, and Santa Cruz counties) produce a
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MAP IV.2- CROPLANDS AND CROP PRODUCTION
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Crop
State
Total Apache Cochise Coconino Gila Graham Greenlee Maricopa Mohave Navajo Pima Pinal

Santa
Cruz Yavapai Yuma

Alfalfa: Acres cut for hay 210,000 2,500 10,000 400 500 8,000 2,000 90,000 1,200 4,900 2,500 15,000 1,000 4,000 68,000

Hay production, tons 1,365,000
Cotton: Upland, acres harvested 515,000 32,100 11,700 1,000 234,800 2,800 19,400 123,700 89,400

Bales (480 lbs. net wt.), 1977 crop 1,050,000
Cotton: American Pima, acres harvested 41,500 3,700 10,200 9,350 3,950 9,200 5,100

Bales (480 lbs. net wt.), 1977 crop 60,000
Barley: Acres harvested for grain 55,000 800 * 2,500 * 26,000 * 1,800 20,000 600 3,000

Grain production, tons 100,320
Corn: Acres harvest for grain 50,000 3,000 34,000 * * 1,800 500 * * 7,500 * * * 1,000 600

Grain production, tons' 84,000
Sorghum: Acres harvest for grain 90,000 400 18,000 16,800 400 26,500 1,100 900 2,600 6,100 17,200

Grain production, tons' 201,600
Winter Wheat: Acres harvested for grain 55,000 2,500 * 1,300 500 16,500 600 500 1,000 9,500 600 22,000

Grain production, tons 118,800
Durum Wheat: Acres harvested for grain 85,000 2,600 * 1,200 300 28,000 4,800 41,000 7,000

Grain production, tons 183,600
Sugarbeets: Acres harvested 12,800 2,200 * 5,540 3,630 1,410

Production, tons 285,000
Vegetables: Acres harvested2 65,600 1,600 21,690 3,200 6,300 32,810

Production, commercial cwt. 13,145,000
Grapefruit: Total bearing acres 9,750 6,260 * * 3,000

Production, 1976 -77 crop, ctns. 6,000,000
Oranges: Total bearing acres 26,660 13,750 * * 12,360

Production, 1976 -77 crop, ctns.3 9,200,000
Lemons: Total bearing acres 19,900 3,100 * * 16,800

Production, 1976 -77 crop, ctns. 10,000,000
Other Crops: Acres harvested4 91,460 4,270 7,190 1,450 900 1,600 500 28,110 1,140 1,700 6,000 14,080 1,320 3,870 19,330

Total: Acres harvested 1,327,670 10,170 114,690 2,050 1,700 55,100 5,300 509,900 6,940 15,700 45,770 249,650 3,220 9,470 298,010

iDoes not include grain from acreage harvested for silage and forage.
2County acreages based on data from Arizona Fruit and Vegetable Standardization Service and County Agents.
3lncludes tangerines and tangerine types.
4Includes miscellaneous fruits, vegetables and field crops not listed above. Does not include pasture.
*Acres harvested too small to warrant quantitative estimate. Acres, if any, are included in State totals.

Source: 1977 Arizona Agricultural Statistics, Arizona Crop and Livestock Reporting Service, April 1978.

TABLE IV.2- PRINCIPAL ARIZONA CROPS IN 1977
PRELIMINARY ESTIMATED ACREAGE BY COUNTIES AND PRODUCTION
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mixture of crops. Cotton, wheat, barley and sorghum are common. Where the
cost of getting water to the field is minimal, alfalfa is also a major crop, and,
in particular places there are other important products: melons along the
Colorado River near Parker; citrus, melons, and other truck crops near Yuma;
citrus, grapes, sugar beets, safflower, cut flowers, and various truck crops in
the Salt River Valley; lettuce on the Santa Cruz Plains; pecans along the Santa
Cruz River south of Tucson.

In the upland valleys and basins of southeastern Arizona (Cochise, Graham,
and Greenlee counties), small grains grown both for feedlot consumption and
for seed, are the dominant crops, but cotton, hay and lettuce are also impor-
tant locally.

The sparsely populated counties of central and northern Arizona contain
only small isolated patches of cropland. On the Navajo and Hopi reservations,
corn grown for local consumption is dominant. Hay produced as a supple-
ment to the local range cattle industry is of paramount importance off the
reservations.

Value of the state's various crops fluctuates annually, but cotton has con-
sistently been the leader. In 1977 production exceeded 1.1 million bales,
worth approximately $321 million. The combined value of wheat, barley,
corn, and sorghum approached $60 million in 1977, and that of hay, princi-
pally alfalfa, was about $95 million. Value of all remaining crops was approxi-
mately $200 million, with lettuce leading a long list of commodities.

EARLY AGRICULTURAL SETTLEMENTS

Farming has played a leading role in the settling of Arizona (Map IV.3).
In the decades following the Civil War, groups of Mormon colonists, land-
hungry veterans, speculators, disenchanted prospectors, and others founded
new communities wherever water supplies and tillable land could be found
together. ,Many of these places persisted, and some have grown to become
major cities.

Phoenix and its now contiguous satellites in the Salt River Valley were
only a scattering of new farming communities in 1880. The Southern Pacific
Railroad's transcontinental rails to the south bypassed the valley and had not
yet extended a connecting spur northward. By 1890, expansion of agriculture
and rapid population growth in the Salt River Valley, together with a major
infusion of Anglo inmigrants to farming and mining districts throughout the
state, helped attract the territorial capital to Phoenix. Construction of the
Salt River Project early in the 20th century stimulated the growth trend. The
city surpassed Tucson in population during World War I, and since then its
dominance of the state has gone unchallenged. Numerous factors and events
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MAP IV.4- CROPLANDS AND WATER USE

contributed to this growth, but anticipated as well as actual agricultural
wealth sustained by an abundant supply of water was crucial. Crop produc-
tion remained a major contributor to the economy of the Salt River Valley
until World War II, when evolving manufacturing, commercial, and admin-
istrative functions began to relegate farming to a secondary position. Agricul-
ture now dominates the economy only in communities outside the urban
core, such as Tolleson, Buckeye, and Chandler.

In other parts of the state, the initial dependence on agriculture of many
settlements has declined or vanished. Governmental activities have assumed
important roles in the county seats of Florence and Safford. In places like
Gila Bend, Show Low, and Lakeside, providing services to highway travelers
or vacationers has altered the initial economy and character beyond recogni-
tion. Employment opportunities in manufacturing or other industries have
brought major changes to other places once supported by farming (Snow-
flake, Winkelman, St. David, Joseph City). Functionally specialized farming
communities like Coolidge, Somerton, and Kansas Settlement are becoming
rare in contemporary Arizona.

CROPLANDS AND WATER USE

Three elements of the natural environment- water, soil, and climate -
strongly influence the distribution of crop production. The croplands on Map
IV.4 define suitable combinations of these resources. Water is the chief
limiting factor; there are extensive vacant areas where soil and climate would
support farming if water were available at the right price.

Farmers are the predominant users of the state's water supply. Arizonans
annually withdraw nearly 8.3 million acre feet of water from surface and
groundwater sources in Arizona (Arizona Water Commission, 1975). Natural
recharge to groundwater reservoirs, water returned to surface flows, and
downward percolation of water subsequent to use combine to reduce the
amount of water actually consumed to about 4.8 million acre feet annually.
Agriculture is responsible for slightly more than 89% of this consumption.

Map IV.4 and Table IV.3 illustrate the distribution of water sources,
amounts consumed, and agriculture's share. The lower Colorado, Gila, and
Salt rivers, the major surface sources, have been almost totally appropriated
through complex systems of storage reservoirs, diversion structures, and canal
systems. The multifaceted Salt River Project, put into operation with the
completion of Roosevelt Dam in 1911, provides the life blood for Phoenix
and its encircling croplands, although dependence on groundwater in the val-
ley has steadily increased. Other projects are less monumental but sustain



Area

Northern Arizona

SOURCE
Dependable2

Supply

X1000AF

Groundwater3
Overdraft

X1000AF

CONSUMPTION

Total Agriculture

X1000AF X1000AF %Total

Apache County 17 0 17 14 82%
Coconino County 14 0 14 9 64%
Gila County 19 0 19 2 11%
Navajo County 44 0 44 26 59%
Yavapai County 22 12 34 24 71%

Totals 116 12 128 75 59%

Southeastern Arizona
Greenlee County 33 0 33 17 52%
Graham County 132 27 159 157 99%
Cochise County 85 268 353 335 95%

Totals 250 295 545 509 93%

Southcentral Arizona
Santa Cruz County 5 8 13 11 85%
Pima County 72 267 339 211 62%
Pinal County 254 620 874 830 95%
Maricopa County 971 902 1,873 1,681 90%

Totals 1,302 1,797 3,099 2,733 88%

Western Arizona
Mohave County 67 5 72 23 32%
Yuma County 1,086 (79)4 970 954 98%

Totals 1,153 (84)4 1,042 977 94%

State Totals 2,821 2,188 4,814 4,294 89%

1. Source: Arizona Water Commission, Arizona State Water Plan, Phase I, Inventory of Resource Uses, 1975.

2. Surface diversions plus estimated natural groundwater recharge, less legally required return flows to surface sup-
plies. Dependable supplies in Northern Arizona probably exceed table values by small amounts.

3. Net values, representing total pumpage less groundwater recharge occurring subsequent to use of either surface or
groundwater supplies.

4. Values for overdrafts in Yuma County represent overdrafted area only. Surplus conditions elsewhere in Yuma
County are not included.

TABLE IV.3- ANNUAL SOURCES AND CONSUMPTIVE USE OF WATER1
(1970 ESTIMATES FOR "NORMAL" CONDITIONS)
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MAP IV.5 -MAJOR SOIL GROUPS

important agricultural districts. Only the lower Colorado River has surface
water left to be allocated to Arizona's farms. Eventual utilization is contin-
gent on the Central Arizona Project, which is designed to transfer water to
southcentral basins, where current overdrafts of groundwater are alarmingly
high (see Map IX.11).

Groundwater irrigation began in the final years of the 19th century on the
Santa Cruz Plains northwest of Tucson, mostly in Pinal County. Long -term
intensive pumping in this area has lowered water tables to a point at which
production of some crops is now marginal. Minor fluctuations in fuel or
power costs for pumping and commodity prices are sufficient to cause finan-
cial losses and have forced some abandonment of fields or shifts to high value
crops. Farmers throughout southern Arizona who use groundwater face simi-
lar situations.

MAJOR SOIL GROUPS

Distribution of croplands corresponds closely to certain types of soil
and terrain conditions. Some soils have excellent properties for producing a
broad range of crops with little or no modification; soils covering most of the
state present numerous obstacles to cultivation. Farming also requires gentle
slopes for efficient operation of both irrigation networks and farm machinery.

Map IV.5 depicts one highly generalized classification of Arizona's soils.
The association between croplands and three of these groups -the "recent
alluvial soils" of the flood plains, the "light colored alluvial soils" of desert
basins and plains, and the "brown and reddish brown soils" of upland re-
gions-is very strong. With a few exceptions, the other groups are non- agricul-
tural.

Flood plains that extend along many of Arizona's rivers are the most desir-
able farming sites. The map shows only the wide zones of flood plain along
Gila, lower Colorado, Little Colorado, and upper Santa Cruz, but additional
narrow strips, too small to be included on the map, are found throughout the
state. The flood plains have naturally graded, gently sloping surfaces and are
situated near convenient sources of water, either perennial surface flows or
once shallow groundwater supplies. In addition, the flood plains are formed
of recently deposited alluvium (stream transported materials) which provides
an array of deep, friable, and naturally fertile soils. About the only areas of
flood plain that do not make good cropland are those subject to frequent
flooding or channel erosion and those having excessively high water tables
and /or accumulations of alkali.



The light colored desert and the brownish upland soils include a diversity
of types with widely varying agricultural value. Where these soils are developed
on old alluvial deposits (inactive flood plains, alluvial fans, or old basin
fills), agricultural potential is generally a function of terrain conditions. On
the very gentle slopes near basin or valley bottoms, these soils may be hardly
distinguishable from those of adjacent flood plains, except for the lack of
organic material. Soils of much of the excellent cropland in the Salt River
Valley and on the Santa Cruz Plains fit this description, as do those in many
basins throughout Arizona. If water were available at reasonable cost, many
thousands of square miles of Arizona's virgin soil could be cultivated.

NUMBER OF FROST -FREE DAYS

Map IV.6 portrays one aspect of climate of general relevance to crop pro-
duction: the length of the frost -free period. Although tolerance of low tem-
peratures differs substantially for various crops, the map provides a simple
standard measure of growing season length. Like many statistics relating to
climate, the length of the frost -free period strongly reflects the pattern of
Arizona's varied relief features.

The high country forming an arc around the northeastern quarter of the
state has a short growing season (less than 140 days), cool summers, and
snowy winters. Both this region and the isolated high mountains in southern
and western Arizona receive substantial precipitation, enough so that farming
could be practiced without irrigation. There are, however, few sites with gen-
tle slopes and suitable soils, and both the shortness and cold temperatures of
the growing season limit crop variety.

The dry plateaus and valleys of the northeast lie at moderately high eleva-
tions. Summers are hot, but the growing season is short because the region is
exposed to invasions of cold air from the north during much of the year.
Consequently, the variety of crops that can be grown is limited, and potential
profits from these are insufficient to generate development of the region's
meager and typically very deep groundwater sources (see Map IX.10).

The valleys and basins of southwestern Arizona lie at low elevations and
have correspondingly hot summers, mild winters, and long frost -free periods.
With water, a very broad range of high -value crops may be grown. The list
includes frost -sensitive tree crops, like citrus, and subtropical crops requiring
a long period for maturation, such as cotton. Even crops characteristic of
cooler parts of the state, particularly alfalfa, return superior yields because
rapid growth over an extended period allows several cuttings without re-
planting.

26

2
M. 140 20

00 180160 _140

140

200

220

24 160

280

300

14

320

320

00
100
120

140

340

60

160

200

J°°

340

320
300

MEAN ANNUAL NUMBER OF DAYS
WITHOUT KILLING FROST

260

2

240
220 200 200 220 200 200

SOURCE U.S. DEPT. OF AGRICULTURE, 'CLIMATE AND MAN,"
YEARBOOK OF AGRICULTURE, 1941.

MAP IV.6- NUMBER OF FROST -FREE DAYS

220

220

49



KINGMAN

PARKER

DOME ROLL
VALLEY y

ti

Aii
wELLTON

ENDAL

OL.ESON

GOODE9R

PHOENIX AREA

o I2GAS
MIL ES

SCOTTSDALE
NI%

TE - MESS 1e Pe Ç.ILBERT

J '. w. ß

CMINO VALLEY

MA. ER

7/,7/77/ I,_
BOCKEr Phoenix Area -

ARLINGTON ® i.e.! above / ;///íßl //4
YAR ApA *SACATON

s FLORENCE

rMiY
C00LIDGE

STANFIELO 16 CASA GRANDE

RED ROCK

FEEDLOTS, 1973
by cattle Capacity)

over 3000 head
3000 head or less

PACKING PLANTS, 1973
by number of animals

p,oce seed per week)

® over 500
100 -500
under 100

50

DAIRIES, 1975
(cattle and Goats)

SCALE OF MILES
0 10 20 SO p

MARANA

JOSEPH Ci y

CONTINENTAL

J

NOL911001t

SNOWFLAKE

TAYLOR.

iii

EAOAR

FT. TNONAS

*PIMA
%SAFFORD

. WILLCOX

r POMERENE

MBRACLE VALLEY

SOURCES: ARIZONA CATTLE FEEDERS' ASSOCIATION, ARIZONA LIVESTOCK
SANITARY BOARD, ARIZONA OFFICE OF THE DAIRY COMMISSIONER.

MAP IV.7- CATTLE INDUSTRIES

CATTLE INDUSTRIES

Livestock production is about equal in importance to crop production in
Arizona's economy. During the last decade, annual cash receipts from sales
of livestock and animal products have averaged about $450 million, compared
to $420 million for crops (U.S.D.A. Farm Income State Estimates). The dis-
tribution, character and resource requirements for the livestock industry are
far different from those for farming irrigated fields, however.

The livestock industry includes two basic categories: intensive production
(cattle feeding, dairying, and production of hogs, poultry and eggs) and ex-
tensive production (ranching of cattle, sheep and goats). Intensive production
is concentrated near settlements, particularly on the margins of thé Phoenix
urban area, whereas ranching is widely dispersed. Cattle, either grown for beef
or maintained for milking, dominate the industry; cattle, calves and dairy
products comprise about 95% of all livestock production.

The map of "Cattle Industries" (Map IV.7) shows the locations of the
state's most intensive producers. Dairies provide a classic example of market
location. Their principal product, fresh milk, is bulky and highly perishable.
Situation of dairy herds near consumers yields a competitive advantage, as
long as proximity is not so close as to interfere with residential amenities or
to inflate land values and taxes. For these reasons, Arizona dairies are princi-
pally located on the periphery of Phoenix.

Location of feedlots is based on similar considerations. A majority of
Arizona's consumers and all its major meat packing plants are situated in the
Phoenix area. Location of feedlots near packing plants minimizes weight loss
of finished stock and the difficulties associated with shipping live animals.
Other large feedlots are situated along major highways and rail routes in crop -
producing areas so cattle can be fattened economically and conveniently
shipped to Arizona or west coast packing plants. In Arizona, most cattle are
fed on a custom basis: they are still owned by the individual rancher, who
pays a fee for the service of boarding and feeding his property.

Hog production is very modest and widely dispersed with single producers
found in a number of communities. The largest concentration is near Snow-
flake. Most poultry farms are located on the periphery of Phoenix and
specialize in production of fresh eggs for the urban market.

GRAZING LAND AND EARLY RANCHING SETTLEMENTS

Ranching is the most widely dispersed of Arizona's industries (Map IV.8).
The resource upon which it depends -the state's annual growth of grasses,
forbs, and shrubs -is almost ubiquitous, but plant productivity and, thus, the



livestock carrying capacity of rangelands, varies greatly from place to place.
The public and privately owned grasslands and woodlands of intermediate
elevations (3,000 to 6,000 feet) form the core areas of ranching. The deserts,
rugged móuntains, and certain preempted lands (federal preserves, croplands
and urban areas) are the only significant parts of the state to escape occasion-
al grazing and browsing activities of cattle and sheep.

The map, unfortunately, does not show data for the Indian reservations,
where livestock are numerous and carrying capacities typically modest; over-
grazing has occurred on much of this acreage. Sheep raised primarily for wool
production have long been important on the Navajo Reservation. Cattle are
dominant elsewhere, but most reservations also contain large numbers of
horses.

Cattle are important in Arizona's history as the instruments by which
many areas were first utilized and tamed. During the "cattle boom" of the
1870s and '80s, several present -day communities (Map IV.8) sprang up as cow
towns or as cattle shipping points along the railroads. These towns subse-
quently acquired other functions, but many retain remnants of the past. In
rural Arizona the features associated with contemporary ranching- fences,
water tanks, and occasional cattle, corrals, and ranchsteads -are the only ob-
vious signs of human habitation throughout extensive areas.

The ranch -associated western image is very strong in Arizona. Western
dress, music, and leisure activities enjoy widespread popularity, even in the
cities, and reflect strong regional sentiments for the cowboy and his romanti-
cized way of life. As an indicator of economic importance, however, the
image is deceptive. Relatively few Arizonans derive support from ranching
and, for a majority of those who do, it is a part -time activity that provides
only supplemental income. The state contains slightly more than a million
head of range cattle on perhaps 1,500 ranches (Statistical Abstract of the
United States, 1975), but labor requirements per animal always have been
very low and, since World War II, profits from the sale of calves and fattened
cattle have been meager. Weekend attendance at the state's many western
bars is phenomenal, but the real cowboys and cattlemen, including part -

timers, are heavily outnumbered by the Saturday night variety.

FOREST PRODUCTS

Forests of commercially valuable timber cover 3.69 million acres or about
5% of Arizona (Statistical Abstract of the United States, 1975). Map IV.9
shows the distribution of these forests and subdivides them into three general
types: the open Ponderosa Pine Forest, found at elevations between 5,500
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and 8,500 feet and typically composed of nearly pure stands of that species;
the Pine -Fir Forest (7,500 feet to 9,500 feet), dominated by ponderosa,
Douglas fir and white fir; and the Spruce -Fir Forest (above 8,500 feet), in
which Englemann spruce and corkbark fir are characteristic. About two -
thirds of these stands are within the national forests, and most of the re-
mainder are on Indian lands or tracts controlled by the U.S. Bureau of Land
Management. A single species, ponderosa pine (including its local variant,
Arizona pine), comprises more than 80% of the state's commercial saw tim-
ber, and Douglas fir accounts for an additional 10% (Little, 1950). Except for
a few isolated stands, all of Arizona's forests have experienced some degree of
logging.

Small -scale logging for local building materials, mine timbers, and fuel
began in the 19th century in the mountains of southern Arizona, but the
state's major operations started with the building of the Santa Fe Railroad in
the 1880s. Construction required timber for ties and trestles, and milling
these was among the initial industries of Winslow, Flagstaff, and Williams.
Once completed, the rails provided access to distant markets and additional
logging spurs were built into the forests. Completion of the Apache Railway
from Holbrook to the White Mountains in 1918 opened that area to logging
and gave rise to the once thriving mill towns of McNary and Maverick. The
ephemeral nature of typical logging settlements is illustrated by these two
places; Maverick is now an empty clearing in the cut -over forest, and McNary's
loss of access to timber on the Fort Apache Reservation is beginning to make
it a ghost town.

Contemporary logging operations have declined and depend more on
trucking than rail transportation. Logging settlements are also more economi-
cally diverse and stable than in the past. Small logs and mill waste now sustain
pulp mills near Snowflake and Flagstaff where newsprint and other products
are manufactured. Mills in McNary and Snowflake manufacture molding.
Logs harvested selectively over large areas are hauled long distances to main-
tain moderately stable sawmill production in such places as Eagar, White
River, Payson, Winslow, and Fredonia. However, this stability rests precari-
ously on changeable federal and Indian policies regarding management of
timber resources.

MINING

Arizona merits its reputation as a mining state. It leads the nation in value
of metallic ores mined and has long been the principal U.S. source of copper.
Annual production of copper has been valued at more than $1 billion in most
years since 1970 and represents about 85% of the state's total mineral pro-



duction. Nearly 60% of all domestic copper comes from Arizona. Concentrat-
ing and refining copper ores yield additional metals: Arizona is the second
ranking state (after Colorado) in production of molybdenum, third in silver,
and fourth in gold. Small amounts of zinc, lead, tungsten, and iron ores also
are mined. Nearly all of these metallic ores come from the hills and moun-
tains that lie in a diagonal belt across the state from southeast to northwest.

Mining of fuels and non - metallic ores is locally important. The coal depos-
its of Black Mesa (northern Navajo County) have been exploited increasing-
ly over the last decade. A slurry pipeline carries part of the output of Black
Mesa to Bullhead City and the remainder is shipped by rail to Page. The coal
is used near both places for generating electrical power. Sand and gravel min-
ing for construction materials is significant in riverbeds near Phoenix and
Tucson. Cement (mainly limestone) is produced in several locations, and silica
is mined in the vicinity of most copper smelters for use as a flux. Asbestos
is extracted in Gila County, decorative stone from the Ash Fork area, and
cinder for fill and paving material from the volcanic deposits that extend
from Williams to Springerville.

Map IV.10 indicates the distribution of Arizona's miners in 1970, but the
industry is unusually dynamic. Estimated total employment increased from
21,000 in 1970 to 27,000 in 1974, dropped to 19,000 in 1977. At the begin-
ning of 1980 it has rebounded to 22,000 (Arizona Labor Market Newsletter).
The large number of miners shown for the Bisbee CCD (on the Mexican bor-
der just west of Douglas) have departed since closing of the Phelps -Dodge
operations at the Lavender Pit and Copper Queen; new mining areas between
Tucson and Phoenix are not indicated proportionately to their current devel-
opment.

In other respects, the current distribution is adequately represented by the
map. The significant issue to be stressed is that in a number of localities out-
side the Phoenix area, mining is a very important industry. In some, such as
Ajo and Bagdad, it is the sole source of support, while in larger diversified
communities such as Tucson it contributes to the local economy at a level
well above.the national average (see Map IV.11).

COPPER MINING AND SMELTING SETTLEMENTS

Map IV.12 shows the distribution of major copper mines, copper smelters
and communities that owe their origin to the mining industry.

Mines are located through much of the state in numerous small districts,
most of which have been actively exploited to some degree for at least a cen-
tury. The Tucson district, situated about 20 miles southwest of the city, con-
tains six major open pit mines which are operated by four different mining
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corporations. To the north in Pinal County, there are several distinct districts.
One of these, near the town of Mammoth, contains the San Manuel Mine, the
most productive underground copper mine in the nation, but districts near
Kearny, Superior, Coolidge, and Casa Grande also have developed. In Gila
County, the district adjacent to Globe and Miami has a long history of pro-
duction and now contains several active mines. The district near Clifton in
Greenlee County includes the second largest open pit producer in the nation
(after Bingham Canyon in Utah), the Morenci Mine, and also the rapidly
expanding Metcalf Pit. Isolated districts at Ajo, Silver Bell, Mineral Park, and
Bagdad are also important in current production.

Copper smelters are intimately connected to the mines, both in location
and operation, because the ores and concentrates are bulky and the industry
has traditionally been vertically integrated by a small number of major pro-
ducers. Smelting is considered to be a form of manufacturing, however, and
its employment (currently about 6,000 for the state) is usually reported
separately from that of mining. The Tucson mining district came to promi-
nence recently. It has not attracted a smelter and probably never will, because
there is a large and environmentally concerned population nearby. Most other
major mining districts have smelters in close proximity. There are two in
Hayden, the Kennecott operation which reduces ores from the nearby Ray
Mine and the ASARCO smelter which utilizes ores from many districts, in-
cluding Tucson and Silver Bell. The Phelps -Dodge Corporation owns large
smelters at Morenci, Ajo, and Douglas, although the latter has lost its tradi-
tional source of ores (Bisbee) and depends on supplies brought from some
distance. Other large smelters are situated in San Manuel and Globe.

Many well known communities have grown up to house and provide ser-
vices for miners and smelter workers; only those that persist are shown on
the map. Their contemporary character is highly varied and ranges from vir-
tual ghost towns through company towns of different vintages (Hayden, Ajo,
San Manuel, Kearny) to diverse regional centers (Globe, Bisbee, Clifton).

SURFACE ROCK TYPES

An examination of even a grossly simplified geologic map can yield useful
insights into the distribution of Arizona's mining industry. Map IV.13 is one
attempt to classify the diversity of materials beneath Arizona's surface into
four general types of rocks. Despite the simplicity of the classification scheme,
the map approaches maximum complexity for the scale and format of this at-
las.

The southwestern two - thirds of the state contains complex arrangements
of sedimentary, volcanic, and crystalline rocks which comprise the hills and

LATE CENOZOIC AND RECENT SEDIMENTS
(LARGELY UNCONSOLIDATED)

VOLCANIC FLOWS AND PLUGS
(DEFORMED AND UNDEFORMED)

SEDIMENTARY

CRYSTALLINE METAMORPHIC
AND IGNEOUS COMPLEX

COMPILED BY MARK A. MELTON

MAP IV.13- SURFACE ROCK TYPES
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MAP IV.14- EMPLOYMENT IN MANUFACTURING

mountains. Most basins and valleys are filled to great depths with poorly con-
solidated debris, which obscures the underlying rocks and has little mineral
value except as sand, gravel, and fill material. Some volcanic and crystalline
rocks of this area are highly mineralized and form the basis for Arizona's
great mineral production. Metallic ore bodies containing copper, silver,
molybdenum, gold, zinc, and small amounts of other metals are common,
both within these rocks (as veins or mineralized masses) and along zones of
contact with bodies of sedimentary rock, especially limestones.

Sedimentary rocks underlying the northeastern third of the state (Arizona's
portion of the Colorado Plateau) are typically thick, ancient and undisturbed.
These rocks contain few known metallic ore bodies and offer very little pros-
pect for future production of metals like copper. On the other hand, coal
and petroleum come exclusively from sedimentary deposits and the plateau
contains the only significant producing areas. The sedimentary rocks of the
northeast also represent almost infinite supplies of limestone, decorative
stone, and other building materials. These would undoubtedly be quarried in
large quantities if there were markets nearby.

Large areas of volcanic material on the southwestern margin of the pla-
teau, as well as a few small patches to the south, represent superficial cover-
ings of lava, cinder, and ash. These have some local value as building, paving,
and fill materials, but are otherwise of little economic value.

MANUFACTURING

Manufacturing is typically an urban activity and this is clearly the pattern
in Arizona. Map IV.14 shows manufacturing employment in 1970; despite
substantial statewide increases, the distribution remains basically stable. The
Phoenix metropolitan area contains about three -quarters of all Arizonans
involved in manufacturing (a state total of 140,000 in late 1979) and Tucson
accounts for an additional 13% (Arizona Labor Market Newsletter, October
1979). Almost all of the remainder work and reside in communities of inter-
mediate size.

Phoenix and its suburbs contain more than 1,300 different firms with a
total of about 100,000 employees. The list of manufactured products is long
and diverse, but is overwhelmingly dominated by electrical equipment and
supplies. Approximately one -third of all manufacturing employees in the
Phoenix area participate in the electronics industry, and most of these people
either produce sophisticated components or assemble communication equip-
ment. The Motorola Corporation is the major producer, but there are several
other large firms. The area is also important in the manufacture of machinery,



food processing (including meat packing), printing, fabricating metal, and
sewing apparel.

Tucson's manufacturing industries are dwarfed by those of Phoenix but
have recently begun to accelerate. About 300 firms sustain a total of 19,000
employees. The Hughes Aircraft Company, which manufactures missiles and
other types of ordnance, is the largest single firm. Other firms account for a
variety of products: custom aircraft, printed materials, foods, fabricated
metals, construction materials, electrical equipment, and other types of
machinery. In the late 1970s, Gates Learjet went into production and IBM
began construction of a large facility to manufacture computer components.

Away from the two major urban areas there are only a few important
types of manufacturing, and most of these are closely tied to local resources.
Copper smelting (along with mining) dominates the economies of Douglas,
San Manuel, Hayden /Winkelman, Clifton /Morenci, Ajo, and Globe /Miami.
Wood processing industries (sawmills, pulp mills, and molding mills) are im-
portant employers in the forested uplands. Manufacturing cement is signifi-
cant, both at Clarkdale and Cortaro. Cotton ginning and some food process-
ing is carried on in the agricultural areas, and seasonal abundance of cheap
labor in these areas has encouraged some apparel manufacturing.

GROWTH OF MANUFACTURING

World War II brought major changes to Arizona's economy. Before the
war, the state possessed a typical "frontier" economy, founded overwhelm-
ingly on exploitation of resources destined for distant factories or markets.
The limited amount of manufacturing that existed was dominated by copper
smelting, agricultural processing, and lumber milling. The war introduced new
industries, new opportunities, and a host of new immigrants. Since then man-
ufacturing has blossomed, both in scale and in diversity.

For the last three decades Arizona has led all other states in the growth of
manufacturing employment. Between 1950 and 1979, the number of jobs in
manufacturing increased eightfold, from 15,800 to 140,000 (see Figure W.1).
Although there have been occasional setbacks that reflect national economic
difficulties (1954, 1970 -71, 1975) and some years of astounding growth
(1951, 1966, 1968 -69, 1972 -73, 1978 -79), the average increase of about
3,400 new manufacturing jobs per year is quite representative. At the same
time, manufacturing's share of total state employment has grown substantial-
ly, from 6.6% in 1950 to 11.3% in 1960 to 14.7% in 1970 (Statistical Ab-
stract of Arizona, 1976).

The impacts of this growth have been very uneven (Map IV.15). Almost all
of it has occurred in the Phoenix area, where clean and footloose industries-
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MAP IV.15- GROWTH OF MANUFACTURING, 1950 -1970

typified by electronics firms -have found the region's amenities and labor
pool most attractive. Despite some similarity to Phoenix in environment and
population growth, Tucson failed to register notable increases between an
initial spurt based on defense contracts in the early 1950s and a recent boom
that began in 1978. In outlying communities, various gains or losses are most
closely tied to changing patterns in processing local resources, twin plant bor-
der arrangements, and the all too often ephemeral, labor intensive, and mar-
ginal garment plants.

TERTIARY INDUSTRIES

From a geographic standpoint, our emphasis up to this point on production -
oriented industries is justified. Farming, ranching, lumbering, mining, and cer-
tain kinds of manufacturing are closely linked to the uneven distribution of
Arizona's resources. In addition, these industries play a role in the economy
quite disproportionate to the modest numbers they employ. By producing
many commodities sold outside Arizona, they generate much of the state's
basic income -income subsequently spent within Arizona to purchase goods
and services. Providing these has created the jobs that support most Arizonans.

A modern geographer's approach requires attention to the service oriented
industries which traditionally were of little concern. Three out of every four
working people in Arizona participate in these industries (the tertiary activi-
ties of Map IV.16), which include myriad activities typically classified under
the broad headings of trade (both retail and wholesale), transportation, com-
munications, utilities, personal and business services, finance, insurance, real
estate, and governmental functions. Government agencies (federal, state and
local) alone employ about 200,000 (20% of the state's 1979 civilian labor
force) and firms involved in selling wholesale and retail merchandise employ
a similar number (Arizona Labor Market Newsletter, October 1979).

The distribution of service industries, with a few qualifications, closely
parallels that of population. Wherever there are people with money to spend,
or with needs that society is unable to ignore, there are proportionate num-
bers of people employed in firms or agencies strategically situated to supply
appropriate kinds of services. Arizona's settlements -its roadside villages, rural
communities, towns, and cities -represent an efficient network of points for
dispensing service as much as they provide places for people to live. Most
small places (and shopping areas within larger places) exist because they offer
a concentration of basic, frequently required, services at an optimal location
for surrounding residents. Larger places provide this function, but they also
serve as the focus of extensive market areas capable of supporting sophisticat-
ed or seldom required functions. In Arizona, Phoenix dominates the hier-



archy of service centers; it supplies governmental, financial, and wholesale
functions that reach daily to the borders of the state and beyond. Tucson per-
forms most of these functions on a smaller scale.

Arizona's tourist -oriented employees and firms are classed as tertiary activ-
ities, and it is extremely difficult to enumerate them separately. Hotels,
motels, resorts, restaurants, gas stations, department stores, and many other
types of businesses derive substantial portions of their trade from transients,
vacationers, and seasonal residents. The so- called "tourist industry" is a
vitally important mainstay of Arizona's economy. One study done by Ari-
zona State University (Bond and Hora, 1976) has estimated that more than
$2 billion flows into the state annually from this source.

RAILROADS AND SETTLEMENTS

Two service functions, transportation and government, have been particu-
larly important in the settling of Arizona. Much of the state's history is that
of a frontier area separating distant "civilized" places. Establishing and main-
taining links through the state's natural corridors gave rise to many of Ari-
zona's better known communities. Some originated as tiny stopping places
along wagon trails, but many contemporary settlements owe their existence
to the building of the railroads. The role of government, particularly in secur-
ing territorial control against native and foreign threats, also has been crucial;
a number of persisting places originated as military forts or camps at strategic
sites.

Map IV.17 displays Arizona's rail network and the settlements attributable
to it. The chain of towns across the state's northern corridor, the route fol-
lowed by the Atchison, Topeka, and Santa Fe in the 1880s, includes almost
all large settlements in the northern half of Arizona: Kingman, Peach Springs,
Seligman, Ash Fork, Williams, Flagstaff, Winslow and Holbrook. These places
are built on land originally deeded to the Santa Fe and subsequently subdi-
vided and sold by it to individual owners. Winslow is still an important center
for maintenance of rail lines and rolling stock (approximately 35% of its labor
force works for the Santa Fe), but growth and increasing use of automotive
vehicles have brought substantial change to the rail towns. The places on this
route are now marked by their concentrations of filling stations, truck stops,
automotive repair shops, cafes, and motels, oriented to U.S. 66 and /or I40.
Flagstaff and, to a lesser degree, Kingman, Holbrook and Winslow also func-
tion as important regional centers that provide their surrounding areas with a
variety of commercial and governmental services.

The southern transcontinental corridor along the lower Gila and Santa
Cruz valleys and through the basins of southeastern Arizona was used by the
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MAP IV.17- RAILROADS AND SETTLEMENTS
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Southern Pacific beginning in the late 1870s. It connected some pre -existing
places (Tucson, Yuma, Gila Bend), but the railroad also developed several
new communities, including the towns of Wellton, Benson and Willcox. Other
important rail- associated towns are Nogales, Avondale, Gilbert, and Duncan.

GOVERNMENTAL ACTIVITIES AND SETTLEMENT

Provision of services by various levels of government employs a substantial
proportion of Arizona's labor force. Education is the single most numerous
of these functions; schools employ about 100,000 persons, 50 %bf all civilian
government workers (excluding military personnel). An additional 30% of
public sector employees work in other levels of state and local government
and are responsible for legislative, judicial, and a host of administrative and
maintenance functions involving protection, health, roads, sanitation, water
supply, welfare, licensing, etc. In distribution, most of these jobs relate close-
ly to the populations with which they interact and are found in appropriate
numbers in most settlements.

The remaining 20% of government employment is federal. Civilians em-
ployed at military installations -particularly Luke AFB and Williams AFB
near Phoenix, Davis Monthan AFB in Tucson, Fort Huachuca in Sierra Vista,
and two facilities near Yuma (Map IV.18) -are a major constituent. Federal
jobs are also very important (relative to other kinds of jobs) in the settle-
ments on Indian reservations, where provision of health and social services
have traditionally been considered federal responsibilities. Phoenix, because
of its dominant size and position in the state, is the site of most federal
regional administrative offices, but some agencies like the U.S. Postal Service,
Department of Agriculture (including the Forest Service), and Department of
the Interior (including the National Park Service) provide jobs in widely dis-
persed communities.

Many Arizona communities originated as government settlements of one
sort or another, particularly the military. Tucson grew from a Spanish presi-
dio (fort) built along the Santa Cruz River in the 1770s, and fortification of
other strategic positions determined the sites of several important communi-
ties, including Yuma, Prescott, and Sierra Vista. Military decisions, or those
made by various Indian agencies, are responsible for nearly all significant
communities on the Indian reservations (Sells, Keams Canyon, Fort Apache,
Window Rock, Chinle, Tuba City, and many others). On the other hand,
military posts such as forts Crittendon and Bowie failed to survive (see Map
VI.5 -Ghost Towns). Government construction projects also have been im-
portant, especially along the Colorado River: Page originated with the build-
ing of Glen Canyon Dam and Bullhead City with Davis Dam.
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V. CLIMATE, COMFORT AND HEALTH

Map List

1. Climatic Types
a. Köppen Climate Regions
b. Thornthwaite Climate Regions
c. Holdridge Life Zones
d. Terjung Human Comfort Climates

2. Selected Climagraphs
3. Average Annual Precipitation
4. Mean January Temperature
5. Mean July Temperature
6. Distinctive Climatic Elements -Arizona and the U.S.

a. Percent of Maximum Sunshine
b. Frequency of High Temperatures
c. July Relative Humidity
d. Days with Snowfall
e. Storm Tracks and Pressure Variations
f. Days of Potential Air Pollution
g. Perception of Healthfulness

7. Selected Allergy Inducing Plants
8. Valley Fever
9. Medical and Health Care Facilities

a. Physicians
b. Physicians per Capita
c. Hospitals
d. Available Hospital Beds
e. Other Health Care Facilities
f. Dentists

Climate dominates most discussions of Arizona's natural assets. New resi-
dents, tourists, and relocating business firms seldom fail to mention climate as
one of their reasons, typically the most important, for coming to Arizona.
Chambers of commerce, other development- oriented groups, land promoters,
resorts, banks, airlines, and even cold- remedy manufacturers spend money
telling Americans about Arizona's warm temperatures, abundant sunshine,
and low humidity. The local news media, particularly the weather segment of
television's evening news, preach a redundant winter sermon to remind an al-
ready converted flock of the terrible conditions elsewhere and the providence
of deliverence to a virtual climatic paradise.

Arizona's climate is important, both to the state's image and to the values
and pursuits of its contemporary inhabitants. Much of the tourist industry,
which both introduces outsiders to the state and supports many Arizona

62

families, depends heavily on the climate. Aviation, both military and private,
benefits from excellent flying weather. Many of the manufacturing firms that
have recently situated in the state stress the amenity value of desireable cli-
mate in attracting and holding managerial and skilled employees. College
coaches find the climate aids them in their recruiting. Outdoor activities,
whether sitting on the patio, swimming in a backyard pool, picnicking, sight-
seeing, or the more strenuous popular pastimes (golf, tennis, hiking, cycling
and jogging) are critically important to many Arizonans and permissable, be-
cause of climate, on a year -round basis.

The therapeutic reputation of Arizona's climate is particularly strong. A
sizable segment of the state's population came originally to escape intoller-
able conditions elsewhere. Low temperatures, high humiditÿ, frequent
weather changes, urban pollution, and allergy inducing pollens and molds
have driven many Americans suffering from arthritic and respiratory ailments
to try Arizona. For an unknown but apparently large number of these people,
Arizona's climate has been beneficial and sometimes "worked wonders." For
those less critically ill, Arizona's relative freedom from a depressing preva-
lence of gray skies, snow cover, rain, or summer's damp sticky heat may not
constitute a panacea or cure for the common cold, but it does represent a
highly regarded and potentially real health benefit.

The following treatment of climate is primarily descriptive. There are,
however, three important themes woven throughout the discussion. The
first is obvious but too frequently ignored: Arizona possesses great climatic
diversity. The state is large and topographically varied. Despite the popular
association of Arizona with sun and heat and dry air -conditions which may
be used to describe Phoenix or Tucson or Yuma -some areas might accurately
be regarded as climatically comparable to places as distant and unlike south-
western Arizona as western Kansas or central Canada. Second, climatic condi-
tions in certain parts of the state are rare nationally. Some of these conditions
are regarded as desirable and some are not. These unusual characteristics and
the extent to which they are shared with other parts of the United States
provide a useful basis for understanding Arizona's distinctiveness and evaluat-
ing the various claims for Arizona's climate and criticisms of it. Finally, it is
difficult to deal with climate in Arizona without stressing its amenity value.
Healthfulness, comfort, appropriateness for outdoor -oriented lifestyles,
whether unexcelled or overrated, are popularly perceived and acted upon.
The climatic image has a value independent of the facts which support it.

CLIMATIC TYPES

Any attempt to describe natural conditions over an area the size of Ari-
zona presents a problem in classification. Climate is no exception. Climate
represents a composite of weather conditions (temperature, precipitation,



humidity, wind, visibility, and many others) that vary in infinite combina-
tions from time to time and place to place. Reducing this variation to com-
prehensible dimensions requires gross simplification, and this is usually
achieved by placing similar sets of climatic conditions into a small number of
"meaningful" groups (climatic types).

There is no such thing as a single, universally useful system for classifying
climates. At least a score of different schemes have been devised and used in
various parts of the world during the last 100 years. Four of these are applied
to Arizona on the following maps (V.1, a -d). Although the maps differ sub-
stantially from one another, especially in the number and names of the cate-
gories shown, there is general correspondence in pattern. Differences are a
function of the unique objectives and procedural details involved in the four
systems. Each tells us something different about Arizona's climate.

The Köppen System

Map V.1 is a reproduction of the most widely available rendition of Ari-
zona's climates. It was compiled under the direction of W.D. Sellers of the
University of Arizona's Institute of Atmospheric Physics and has since ap-
peared in numerous publications, including Arizona: Its People and Resources,
An Arizona Economic and Historic Atlas, and the many publications, bro-
chures, and reports of the Arizona Office of Economic Planning and Develop-
ment.

The map represents a simplified adaptation (Trewartha, 1954) of the most
popular worldwide classification system, one developed by Wladimir Köppen
in Europe more than 60 years ago. At the level of generalization employed in
mapping Arizona, the system requires only mean monthly and annual data on
temperature and precipitation from the state's network of weather stations.
Critical values that delimit boundaries between the types are based on Köp-
pen's use of information about certain climatically controlled phenomena,
such as presence or absence of persisting snow cover in winter, boundaries
between distinct types of "natural" vegetation, the distribution of certain
plants that he viewed as climatic indicators, or the ability to grow particular
crops. In this regard, the Köppen system represents a highly personalized
composite of climatic information and is often criticized for its subjectivity
and empirical foundation. However, use of the system for Arizona offers one
overriding benefit: comparability between Arizona's climates and literally
thousands of published descriptions and maps of climate in other parts of the
world. Köppen has been the world's standard fora long time.

Bases, on the Kapp.-7raNmrlAa
Climatic Classification

SUBTROPICAL CONTINENTAL
i JAN. PEIN >3EF, IOM. YEA% <32,1

ARID

SEMIARID

HUMID
.-.......,

CLIMATIC REGIONS
OF ARIZONA

MAP V.la- KÖPPEN CLIMATE REGIONS
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mapping of climate using the Thornthwaite system has not been readily avail-
able for states, because prior to the use of computer programs its bookkeeping -
type calculations were too time consuming. Two computer programs, one to
calculate indices and the other to interpolate boundary locations between
stations, were used to produce Map V.lb. Despite its novelty to the general
reader the Thornthwaite climate map is included because it refines the more
popular but more generalized Köppen climate classification (Map V.1 a) and
represents a system which when applied in detail can yield some very practi-
cal results: in predicting normal amounts and periods of stream discharge
from ungauged drainage basins; in measuring drought intensity; in estimating
sediment yields. The system is also potentially useful in predicting the effec-
tiveness of revegetation efforts or schemes to increase water yields by supres-
sing vegetation. Agricultural applications have received the most attention;
short -term values identify stresses on crops and permit estimation of not only
when to irrigate, but how much water to use in order to obtain maximum
yields from various crops grown on a range of soils.

The Holdridge System

Unlike Köppen or Thornthwaite, the Holdridge classification (Holdridge,
1967; Tosi, 1964) focuses exclusively upon the relationship between vegeta-
tion and climate (Map V.1 c). The system views plants as climatic indicators,
and interprets major structural (physiognomic) differences between recogniz-
able groups of plants (large vegetation communities termed "formations ")
as representing meaningful climatic boundaries. These are further refined into
the life zones shown on the map. In Holdridge's view the life zones are repre-
sentative of the "typical" undisturbed (climax) vegetation that should be
found growing on mature (zonal) soils of moderately sloping sites. The life
zone map of Arizona (V.1c from Ballard, 1973) shows many remarkable
similarities to at least one attempt at reconstructing the state's "natural"
vegetation (see Map VI.4).

Critical values defining the various life zones are a product of Holdridge's
life -long efforts to correlate major vegetation boundaries with climatic data in
Central America. Each life zone is described by a composite name incorporat-
ing a latitudinal region (almost all of Arizona is subtropical), an altitudinal
belt (if significantly above sea level) and general vegetation characteristics.
Classification requires only three inputs -mean annual precipitation, mean
annual "biotemperature" (one- twelfth the sum of monthly mean tempera-
tures above 32 °F), and elevation -which are combined in a logarithmically
scaled triangular diagram devised by Holdridge.
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Application and testing of the system outside the tropics (Ballard, 1973;
Sawyer, 1963; Stella, 1970; Thompson, 1966) has identified some problems,
particularly in the vagueness of Holdridge's definitions, and some lack of cor-
respondence between his life zones and certain extensive and widely recog-
nized vegetation communities. Nevertheless, the system is comprehensive,
world -wide in scope, and potentially useful for both understanding ecological
variations and investigating such topics as vegetation dynamics, human dis-
turbance of vegetation, and the relationships between plants, soils, and topog-
raphy. It presents yet another challenging and distinctive view of Arizona's
climate.

The Terjung Human Comfort System

All climatic classifications are assumed to relate in some fashion to human
activities, but few are specifically designed with man in mind. Terjung's
endeavor to delineate climatic regions based on human comfort (Terjung,
1966) is a notable exception, and one very relevant to our emphasis on Ari-
zona's people. The system requires data on temperature, relative humidity,
wind chill, and solar radiation, and defines categories on the basis of human
physiological and psychological reactions to these elements. Map V.1 d
depicts "annual physio -climatic extremes," which synthesize how human
beings tend to feel on a yearly basis in various parts of Arizona. The map is
highly generalized, in contrast to Maps V.1, a -c, because it was enlarged
directly from a small-scale map of the U.S. published by Terjung.

The six categories found in Arizona do not argue favorably for the corn -
fort of the state's climate. The average American would regard most of the
state as unpleasantly hot during the summer and either cool or chilly in win-
ter. The only areas perceived as mild or warm in summer are found at high
elevations. By Terjung's standards, Arizona's climates have serious short-
comings when compared to conditions in some competing amenity regions:
year -round temperateness of southern California's coastal zone; comfortable
summers along the entire West Coast, in parts of the Rockies, and isolated
places in the upper Northeast; mild winters in Florida, southern Louisiana,
and south Texas.

There are some compensating factors, however. Most Arizonans spend a
large portion of the summer hours in the artificial "indoor climates" created
by coolers and air conditioners. There are relatively few of the sultry days so
common in most of the eastern part of the country, and summer evenings are
typically mild and pleasant. Winter in much of the state is cool or chilly, but
the high incidence of sunshine, scarcity of storms, commonness of low hu-



midity, and rarity of snow at low elevations do much to counterbalance sub-
optimal temperatures. Mild to warm temperatures occur during the after-
noons on many days from October through April during the winter tourist
season.

SEASONAL CHANGES

The nine graphs on Map V.2 illustrate some of the typical daily and
seasonal rhythms in Arizona's climates. Each of these climagraphs displays
four average values (means) for each month of the year; measurable precipi-
tation (usually rainfall, but also including the water equivalent of snow and
hail) and three measures of temperature (daily maximum, daily minimum,
and average).

Reading the graphs is simple. Phoenix, for example, receives about eight -

tenths of an inch of precipitation in January, and the "typical" January day
has a high of about 65 °F, a low of about 39 °F, and a mean temperature of
approximately 52 °F. February is slightly drier and warmer than January,
and this pattern continues until early summer. By July it is hot: on a "typi-
cal" day, the temperature climbs to about 104 °F in the afternoon and falls
to a minimum at sunrise of about 77 °F. With the onset of a modest summer
rainy season, the average precipitation in both July and August exceeds one
inch. Through fall, temperatures decline toward their Janaury lows, and slight
increases in precipitation following a normally dry October mark the increas-
ing frequency of occasional storms and the changeable weather of winter.

The Phoenix graph is representative of conditions in many valley bottom
locations in central and southwestern Arizona. Elsewhere, the climagraphs
are similar in shape, but the values are different and closely related to eleva-
tion. For example, Yuma, at an elevation near sea level, is consistently drier
and warmer than Phoenix in all months. Flagstaff (6,900 feet) is much wetter
and cooler. The pattern of two distinct rainy seasons separated by two dry
periods is detectable throughout the state, but the relative importance of
winter precipitation rapidly decreases eastward toward the New Mexico bor-
der. The months of May and June are usually dry everywhere. Average daily
temperature ranges at all stations are great throughout the year. Clear skies
and low humidity permit both rapid daytime heating and nighttime cooling,
and result in differences between daily highs and lows that characteristically
exceed 25 °F. Differences between the average temperatures of summer and
those of winter, about 28° to 33 °F, are modest relative to most eastern and
northern states, but quite extreme when compared to the Pacific Coast.
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TEMPERATURE

January

Temperature conditions in winter are summarized by the pattern of lines
(isotherms) on Map V.4. The isotherms depict January mean temperatures, an
average value somewhat less familiar to most people than the daily highs and
lows reported in newspapers or by television and radio broadcasters. A rough
but useful conversion to typical daily high temperatures may be obtained
from the map by adding 12° to 15 °F to the isotherm values; subtracting 12°
to 15 °F provides a fairly good estimate of typical daily lows. For example,
the January isotherm for 50 °F passes through Tucson, which has an average
daily maximum in January of 65 °F and an average daily minimum of 35 °F.
Kingman lies between the isotherm for 40 °F and 45 °F; its average high is
56 °F, and 31 °F is the average low.

As with precipitation, the correspondence of mean temperatures to eleva-
tion is notable. Stations at low elevations, such as Yuma, Gila Bend, Parker,
and Phoenix have January means that exceed 50 °F. In contrast, the high
plateau and mountain areas are shown as bands or islands of low tempera-
ture. Upland stations, such as Flagstaff (6,900 feet), possess January means
of 30 °F or less. Temperatures at intermediate elevations lie between these ex-
tremes, but tend to be colder at a given elevation in northeastern Arizona.
Throughout the state, an increase in elevation of 1,000 feet is accompanied
by a decrease in winter temperatures of 3° to 4 °F.

The relative comfort of winter temperatures in the lowlands of south-
western Arizona is well known. Mornings are usually chilly, but by mid-
afternoon the thermometer often rises into the high 60s or low 70s. In direct
sunlight, many people seem to feel comfortable or warm in short sleeves or
even bathing attire.

At high elevations, and particularly in northeastern Arizona, winter tern-

peratures would scarcely be considered pleasant by most Americans. It can be
bitterly cold, and snow from occasional storms may remain on the ground
for weeks. Two stations on the Colorado Plateau, Fort Valley (near Flagstaff)
and Chinle, have recorded minimum temperatures below -30 °F (Green and
Sellers, 1964).

35

40

45

30 30 35 3

Less Ferry
1(ayenla

Tubo City Cninle

Williams
5 Nineman

Flo9stott

Winslar
Holbrook

Jerome

Snort lo k

NaturalBtid e
Porker Youn9

St Jobns

SDrinQ.rrillá

25
Aguil

Roosevelt

Pbaenln

SuDtior

Gilo Bend

Sentinel
Florenc

0

5

45

5

Oracle
o

Ila o.

...Benson

SELECTED WEATHER STATION

ISOTHERM INDICATES
MEAN JANUARY TEMPERATURE

IN DEGREES FAHRENHEIT
Doualas

45 45 45

SOURCE SELLERS AND HILL, ARIZONA CLIMATE, 1931 -1972, 1974

MAP V.4 -MEAN JANUARY TEMPERATURE

69



A SELECTED WEATHER STATION

/ ISOTHERM INDICATES
00 MEAN JULY TEMPERATURE

70

IN DEGREES FAHRENHEIT

SOURCE SELLERS AND HILL, ARIZONA CLIMATE, 1931-1972, 1974.

MAP V.5 -MEAN JULY TEMPERATURE

July

Map V.5 shows isotherms for Arizona's mean July temperature. As with
the previous map, typical highs and lows in the state for July may be reliably
estimated by adding or subtracting about 15 °F to or from isotherm values
depicted.

Summer temperature exhibits an elevation- controlled pattern even more
regular than that of winter. Between the lowlands and mountain peaks, July
temperatures decrease at a rate of about 4 °F per 1,000 feet. In July the mean
temperature in Yuma is a hot 91°F, with typical daily highs and lows of
106 °F and 76 °F, respectively, and recorded extremes (between 1893 and
1962) of 120 °F and 61 °F. Flagstaff, at 6,900 feet on the Colorado Plateau,
is about 25 °F cooler than Yuma in all of these measures: the July mean is
66 °F, mean daily minimum is 51 °F, and the recorded extremes (between
1899 and 1951) are 93 °F and 32 °F. The elevation /temperature relationship
can be quite useful. A resident of Phoenix (ele. 1,000'), where the weather-
man predicts a high of 110 °F, can expect to experience a high temperature of
about 93 °F on an outing to Jerome (ele. 5,250') (110° less 4.25 times 4 °),
unless, of course, the weatherman is off the mark or Jerome receives an un-
expected thundershower.

For most of Arizona, summer is unpleasantly hot. Comfort, of course,
depends on individual preference and tolerance, but the overwhelming major-
ity of Arizonans live in settlements below 3,000 feet where afternoon tem-
peratures rise frequently above 100 °F from late May through mid -September.
Locations in the lower Gila and Colorado valleys, particularly Gila Bend, have
gained national reputations through repeated daily recognition as the nation's
hot spots. The heat -tempering effect of low humidity -which influences both
nighttime cooling and physiological processes (evaporation of perspiration) -
offers some relief, especially in early summer. For the most part, however,
Arizonans retreat during the day to artificial environments maintained by
air- conditioners or evaporative coolers.

In summer, comfortable outdoor temperatures are found at moderately
high elevations. Areas between the isotherms for 70° and 80° on Map V.5
(approximately 4,000 to 6,000 feet in elevation) would probably be con-
sidered pleasant by most Americans. Above this zone, nighttime temperatures
drop to levels (the mid 50s or below) that are typically regarded as chilly.



DISTINCTIVE CLIMATIC ASPECTS

To call Arizona's climate unique or even unusual would be somewhat mis-
leading. The world contains many areas and literally millions of square miles
of lands that are as dry and warm in winter and as seasonally free from
clouds, high humidity, weather changes, and frost or snow. Climates quite
analogous to Arizona's can be found in parts of north and south Africa, the
Middle East, Australia, central Chile, and, of course, immediately outside the
borders of the state.

What makes Arizona's climates -at least those of the low southwestern
parts of the state -the subject of comment and local pride is Arizona's inclu-
sion within the boundaries of the United States. Most of the United States is
situated in the stormy, cold- winter middle latitudes. The nation is also
highly productive and contains a large, diverse, wealthy, and mobile popula-
tion. Within the safety and familiarity of this national system, Arizona's
lowlands offer a very scarce commodity -mild, bright, pleasant winters.
Americans may tour abroad in large numbers, but when it comes to frequent
vacations, second homes, large investments, or permanent residence, locations
within the United States have the advantages of being predictable, proximate,
and preferred.

The following series of maps depicts seven aspects of climate for which
southwestern Arizona has earned a reputation. Most of these climatic ele-
ments are widely held to be healthful or otherwise desirable, although a few
may be viewed with some ambivalance. The degree to which these nationally
unusual conditions are shared with other parts of the nation provides a basis
for appreciating Arizona's true climatic distinctiveness.
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Sunshine

Southwestern Arizona and adjacent parts of California receive consider-
ably more sunshine than any other portion of the United States (Map V.6a).
Cloud cover, particularly in spring and fall, is minimal, and there is typically
little water vapor or even dust in the air to filter direct sunlight. Yuma and
other low elevation locations annually receive more than 90% of possible
sunshine; Phoenix, Tucson, and most locations throughout the southwestern
half of the state receive only slightly smaller amounts. In contrast, the dense-
ly populated northeastern section of the country receives less than 60% of
possible sunshine annually, and only a modest part of the total comes during
winter. In the Southeast and Gulf Coast states, summer cloudiness severely
reduces sunlight.

Arizona's cloud cover is greatest in the winter months, but even then clear
days significantly outnumber cloudy ones. Yuma, for example, averages 15
clear days in January, compared with nine cloudy days and seven of partial
cloudiness (Green and Sellers, 1964). In June and again in September, the
average number of clear days at Yuma is 26, and the average number of
cloudy days is only one.
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The amenity value of Arizona's sunshine is obvious and is nationally rivaled
in winter only in Florida, south Texas, and Hawaii. If the frequently ac-
claimed potential of solar energy is ever realized, Arizona may find itself
the center of even greater growth and development than that it has experi-
enced over the last four decades.

High Temperatures

Arizona's high summer temperatures constitute a climatic element of du-
bious value. The lowlands experience more truly hot days than any other part
of the nation. Only in small areas in southern Texas and southeastern Califor-
nia does summer heat approach that of southwestern Arizona, where the
afternoon temperature normally rises above 90 °F on more than 150 days
each year.

As an index of summer temperature conditions, Map V.6b suggests a
rather bleak image for the state, one that has prompted certain behavioral
responses. Unwarned summer visitors may be appalled and enervated by the
heat, especially where shade is scarce. Automobile travelers often speed
through the state with windows up and air conditioners turned on high or
follow the older tradition of traveling by night. Low humidity offers some
relief, but few people without respiratory or arthritic ailments consider the
summer heat a blessing.
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Compared to most of the nation, Arizona's air feels dry. July relative
humidity, the measure of water vapor content of air compared to the amount
it could hold at a specified temperature, is low throughout the interior region
between the Rocky Mountains and the Sierra Nevada -Cascade system (Map
V.6c). Low relative humidity helps body cooling through the evaporation of
perspiration and effectively lowers heat discomfort perceived by individuals.
Dry air also permits efficient operation of inexpensive evaporative coolers
and allows rapid nighttime cooling to occur.

In summer, when the eastern half of the United States is sweltering under
damp, sultry conditions around the clock and afternoon temperatures rise in-
to the high 80s and 90s, Arizona is much more tolerable than its comparative-
ly high temperatures would suggest. For example, Yuma's mean daily high of
106 °F in July represents a sensible temperature of about 87 °F, according to
the U.S. Weather Bureau's discomfort index. This is comparable to the sensi-
ble temperatures in many cities in the southeastern United States. At inter-
mediate and high elevations in Arizona, the days may be pleasant and the
nights refreshingly cool in July.

During the cooler months, the effects of low relative humidity on personal
comfort often go unnoticed, although there may be occasional periods when
skin or hair may become irritatingly dry or symptoms of the common cold
may seem less frequent or severe. Contrary to popular belief, low humidity
may have a negative influence on the health of persons allergic to pollens and
molds.
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Map V.6d shows that Arizona occupies one of the four areas in the coter-
minous states where snow is extremely rare. Southern Florida, coastal south-
ern California and the southern tip of Texas share this distinction with the
lowlands of southwestern Arizona and southeastern California. These are
areas of truly mild winters, where refugees from the populous northeastern
states traditionally spend winter vacations or establish seasonal homes. These
areas also form the major nodes of the "Sun Belt," an amorphous southerly
zone of rapid growth, development, and "good life."

Those parts of Arizona below approximately 1,000 feet in elevation are
essentially $now free. Yuma, Gila Bend, Parker, and Phoenix all have received
small amounts during the last century, but so rarely that long term averages
(a few hundredths of an inch) are meaningless statistics.

The relationship between elevation and snow is strong. In Tucson (ele.
2,400') the mean snowfall is about one inch per year, but this is derived from
snow showers that occur on an average of less than once each year. Flagstaff
(6,900') receives about 75% of its winter precipitation as snow, which aver-
ages about six feet per year. Four areas, Sunrise (White Mountains), Snow
Bowl (San Francisco Peaks), Mt. Lemmon (Santa Catalina Mountains) and
Bill Williams Mountain (near Williams), receive enough winter snow to main-
tain skiing facilities. Other areas remain undeveloped.
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Arizona is subject to fewer weather changes than most parts of the nation.
For extended periods of time, each day's weather is much like that of the pre-

ceeding day, particularly during the spring. It is seldom necessary to postpone
a picnic, prepare for a variety of conditions, or suffer the rescheduling of an
outdoor event. Individuals troubled by arthritic ailments may experience sig-
nificantly less discomfort in Arizona than in areas subject to frequent fluctua-
tions in humidity and barometric pressure associated with cyclonic storms.

In winter, the preponderence of storms that move eastward across the
country pass to the north of Arizona or originate east of the Rocky moun-
tains (Map V.6e). The effects of most of these disturbances on Arizona's
weather is negligible. Storm centers that do cross the state or pass close
enough to bring changes in temperature, wind direction, humidity, and pre-
cipitation are erratic in occurrence; sequences of storms arriving at an interval
of three to five days may prevail for a week or two and then be replaced by
several weeks or even a month of calm conditions during the middle of win-
ter. Day to day variations in atmospheric pressure shown by patterns on
Map V.6e clearly document the comparative mildness of winter in the South-
west and southern Florida.

Arizona's summers are essentially free from cyclonic storms, although
localized thundershower activity is widespread in July and August.
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Clean air and unrestricted visibility are an important adjunct to Arizona's
popular image. The scenic landscapes pictured in Arizona Highways lead
many Americans to expect similar haze free vistas throughout the state. Pol-
lution free air is an attraction to health seekers, tourists, and winter visitors
alike, particularly those from urban environments, and is also an amenity
valued by many Arizonans.

In comparison to most parts of the country, the air in Arizona's country-
side is remarkably free of certain pollutants (dust is a notable exception),
but this situation is extremely fragile. Because of the relative infrequency of
storms and the high expectancy for stable atmospheric conditions, particu-
larly during the cooler months, the potential for pollutants to accumulate in
valley's and basins is moderately high (Map V.61). The state's low population
density and general lack of heavy industry have limited the development of
widespread problems, but the air quality situation has long been undesirable
in some localities (near smelters), and rapid deterioration occured in the
1960s and 70s in the metropolitan centers of Tucson and especially Phoenix
(Tucson Advisory Committee on Air Pollution, 1971).
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Favorable Perception of Healthfulness

The findings of two Gallup Polls conducted during periods of rapid popu-
lation growth offer some indication of the perceived, and pérhaps real, health-
fulness of Arizona's climate (Map V.6g). In a nationwide sample in 1956,
Americans rated Arizona the most healthful of the states, followed by Cali-
fornia, Florida, and Colorado. Respondents to a later survey (1969) attempt-
ing to rank major cities, listed Phoenix second, behind Denver and ahead of
Miami, San Francisco, and Los Angeles. The applicability of these preferences
to the 1980s is difficult to evaluate. After a decade of increasing public con-
cern for environmental standards and adverse publicity about the air quality
in most of these cities, perceptions may have changed.

Arizona's reputation for dependable sunshine, dry heat, and clean air rests
on a solid foundation of fact. The real therapeutic value of these climatic ele-
ments is less firmly established, and the physiological mechanisms by which
they cure disease, alleviate symptoms, or maintain general health are poorly
understood. Nevertheless, the popular association between health and the
kinds of climatic conditions prevailing in Arizona is strong and supported by
folk notions. This perception is shared by many physicians who advise the ill
to move to Arizona. The fact that many Americans believe Arizona is a
healthful place to live and that some act on this belief has an effect on the
state that is largely independent of contemporary medical knowledge.
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AREAS IN THE SOUTHWEST

WHERE COCCIDIOIDOMYCOSIS OCCURS

SOURCE: NATIONAL TUBERCULOSIS ASSOCIATION

MAP V.8- VALLEY FEVER

VALLEY FEVER

From central Texas westward to the Central Valley of California and
southward into Mexico, the local population must deal with a usually mild
disease called valley fever, San Joaquin Valley fever or, simply, "coccy"
(Arizona Lung Association, n.d.,; National Tuberculosis Association, 1966;
Ajello, 1967). Coccidioidomycosis is caused by a fungus which escapes from
disturbed soil to produce spores in the lungs. Incidence of contact is especial-
ly high in July after the beginning of summer rains and in areas that are cul-
tivated or sporadically watered. The correspondence in distribution between
the disease and areas with little rainfall and mild winters is striking.
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Arizona, the only state in which valley fever is a reportable disease, un-
doubtedly has the highest rate of incidence in the Southwest, but it is esti-
mated that two -thirds of all adults between El Paso, Texas, and the San Joa-
quin Valley in California have been infected.

Sixty to 70 percent of all persons affected by valley fever exhibit few
symptoms that can be identified without the aid of a chest x -ray. Symptoms
are often similar to those of a prolonged or recurring cold. Most who contract
the disease do not know they have it, and thus it is not considered a serious
problem by residents of the Southwest. Nevertheless, for those who suffer
the "disseminated" form (less than 1 percent), it may be fatal.

MEDICAL AND HEALTH CARE FACILITIES

The availability of health care becomes especially important in a state
chosen by so large a number of its new residents for health reasons. Yet
despite Arizona's reputation as a health and retirement center, its facilities
as a whole do not differ significantly, at least in quantity, from national
norms, and the distribution of these facilities is very irregular. When selecting
a place to live, the choices of the ill, the aged, and even retirees of "normal"
health are restricted and tend to counteract attractions of otherwise desir-
able rural areas, small towns, or isolated new communities.

Generally speaking, the larger the population of a community, the greater
the number, variety, and sophistication of its medical services. The metro-
politan areas of Phoenix and Tucson have a decided advantage over outlying
sections of the state. In these cities the resources to treat arthritic, respira-
tory, and cardiac disease probably surpass those available in most cities of
comparable size elsewhere in the U.S. Both Phoenix and Tucson also have
institutes, clinics, and other facilities which conduct research and offer care
in several specialized areas of medicine. Yet even in these metropolitan cen-
ters the ratio of physicians and facilities to population have not appreciably
exceeded national averages. In fact, great stress is occasionally placed on
Phoenix, Tucson, and Yuma medical services by the additional demand of
large numbers of temporary winter residents.

Yuma, Flagstaff, Prescott, and Kingman among the non - metropolitan
cities offer a fairly full compliment of the medical services included in this
survey. These places all have substantial populations and are situated con-
siderable distances from the services available in Phoenix and Tucson. Rapid
population growth in two other isolated communities, Lake Havasu City and
Sierra Vista, is increasing demand for and availability of a range of services
in these communities.



Certain types of communities have traditionally offered medical services
disproportionate to the size of the local populations. Mining towns such as
Ajo, Bagdad, Kearney, San Manuel, and Morenci, where services are subsi-
dized by mining companies, provide the obvious example, but military bases,
some tiny settlements on Indian reservations and at least one county seat,
Florence, represent similar situations.

Irregularities in demand for medical services affect the highland summer
recreation and tourist communities and those that lie along the interstate
highway network. Emergency medical facilities experience incredible de-
mands on holiday weekends along the Colorado River.

Physicians

The most useful single measure of health care is the availability of physi-
cians (Map V.9a). Fortunately, the ill who moved to Arizona in the 1970's
found a physician -to- population ratio comparable to that for the nation.
Nationally, there are approximately 1.5 physicians per 1,000 population; in
Arizona the figure has been 1.6 The general public does not have access to
all of Arizona's physicians, however. For example, in 1971, 455 of the state
total of 2,895 worked for the federal government, providing care primarily
to Indians and military personnel, both active and retired. The ratio of non-
federal physicians to every 1,000 Arizonans was 13, compared to 1.4 per
1,000 nationally.

Maximum access of physicians to their clientele is essential and for this
reason offices are seldom found outside population clusters. Proximity of
practioners to hospital facilities, laboratories, and medical colleagues is also
important and tends to operate against the very real medical need of small
communities that cannot support these. In Arizona, most towns with a pop -
ulation exceeding 2,000 have at least one physician (Reeves and Gibson,
1973), but the number of people requiring services is increased by the popula-
tion of tributary rural areas and is typically far larger than the average urban
practice. Many physicians in non - metropolitan communities carry on a gener-
al rather than specialty practice and are of advanced age. In the predominant-
ly urban environments of Maricopa and Pima counties, approximately 85%
engage in general practice.

Outside the Phoenix and Tucson metropolitan areas, few parts of Arizona
achieve a physician /population ratio approaching the state average of 1.65
per 1,000 residents (Map V.9b). The Phoenix Census County Division alone
contains nearly half the physicians in the state (46 %), and has approximate-
ly 2.2 physicians per 1,000 residents. In the Tucson CCD, the number of phy-
sicians is smaller but their ratio to the resident population is very high (2.9/
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1,000). In addition to the two major cities and some of the Phoenix suburbs,
only the Prescott - Cottonwood area, Flagstaff, Patagonia, and the administra-
tive heartland of the Navajo Reservation (Window Rock -Ft. Defiance) register
ratios exceeding 1.5 physicians per 1,000 population.

In many rural parts of the state, there is no nearby physician, and rural per
capita ratios tend to be low almost everywhere. All but the black areas shown
on the map fall below state and national average. Of course, the use of data
collected by Census County Divisions distorts physician availability in some
areas, in that there may be a physician within easy commuting distance in an
adjacent CCD. It should also be remembered that the overwhelming majority
of Arizonans reside within or very close to sizable communities, and these do
have medical facilities. Providing service to dispersed rural populations and
isolated small communities is a nation -wide problem, one with no simple or
inexpensive solution.

Hospitals

Hospitals rank next to physicians as indicators of the availability of
health care, and, because hospitals presuppose the presence of physicians,
possess certain medical equipment, and provide round - the -clock services, they
indicate a higher order of care than the individual physician. Ill or retired
newcomers must certainly prefer communities with adequate hospital facili-
ties when choosing a new home in Arizona.

Almost half of Arizona's 85 hospitals are in the Phoenix and Tucson areas
(Map V.9c). The remainder are widely distributed throughout the state. Al-
most all residents live within 50 miles of a hospital; the areas lacking hospitals
on the map -the southwestern deserts, the Arizona Strip and the northeastern
corner of the state -contain very few people, and these can use hospitals in
communities immediately across the state border at Blythe, Needles, Boulder
City, St. George, and Kanab.

Hospitals vary greatly in their accessability to the general public. Federal
and state institutions normally require special ethnic, health, or military sta-
tus for admission, although some handle all local emergency cases. Nine
hospitals serve Indian patients exclusively, one from an off -reservation loca-
tion at Winslow. The veterans hospitals in Prescott, Phoenix, and Tucson
serve a segment of the indigenous population and also attract some new resi-
dents to these communities. All of the major military installations possess
hospitals which serve substantial numbers of military retirees and off -base
dependents as well as resident and active personnel. The four state, hospitals
in metropolitan locations offer specialized care with restricted admission.
Despite limitations on clientele served, most of the federal and state hospitals
are important sources of jobs and basic income for their communities.



The privately owned (proprietary) hospitals maintained by copper mining
companies in many mining communities are open to the local population.
The smelter town of Douglas has a nonprofit hospital in addition to the pro-
prietary hospital, and Bagdad, a small copper center, possesses only a non-
profit facility. Graham and Greenlee counties have only proprietary hospitals.
There are five county- supported hospitals, and those in Phoenix and Tucson
are important in serving the needs of the low income urban population. Until
recently, the county facility in Kingman was the only hospital in Mohave
County.

Hospitals differ so much in size and capabilities that their number can be a
misleading measure of services provided. The number of beds in acute care
hospitals supplies a more useful index. Despite the special importance of
health services to a large part of the populations, in the early 1970's Arizona
had fewer beds per 1,000 residents than the nation as a whole -6 per 1,000
residents in Arizona compared to 7.5 in the U.S. -and the margin remains
when federal hospitals and both Indian and military populations are omitted.

Plotting the ratio of beds to population by Census County Division yields
a very irregular pattern (Map V.9d). The large numbers of hospitals and hos-
pital beds in Phoenix and Tucson do not yield noticeably high ratios. In fact,
densely populated parts of the state tend to approach average values, at least
in part because federal support for hospital construction depends on formulas
that incorporate demographic data. Some predominately rural CCDs with
hospitals exhibit very favorable bed -to- population ratios; the areas near Ft.
Defiance, Prescott -Cottonwood, and Florence contain more than 15 beds per
1,000 residents but the facilities in these communities all serve regions much
larger than the local CCD. The relatively small number of beds available to
the residents of the Yuma and Flagstaff areas and the suburbs of Phoenix is
difficult to explain.

Ambitious programs for building new hospitals and expanding existing
facilities over the last decade, together with mounting costs for service and
changing patterns of use, have created an oversupply of beds in some areas.
Several rural hospitals, particularly in southeastern Arizona, have suffered
from very low occupancy rates for several years (Arizona Health Planning
Authority, 1973). In Tucson, several large hospitals operate well below capac-
ity, especially in summer, yet two of these have recently constructed sizable
additions, and a new proprietary hospital has been opened. Population
growth may in time increase demand, but short term consequences (operating
deficits and need for higher charges) are not bright.

Other Health Care Facilities

The increasing cost of traditional physician and hospital care leads to an

KINGMAN

PARKER

DMA

oa

,.

COTTONMOOD

I
BAGDAD

,PRESCO77

I v

I I

--

0A-

TUBA CITY

°GRAND CANYON

KEA/AS CANYON I FORT DEFIANCE

-.WNADO
1

1

I-,,WILLIAMS.
;

-L FLAGSTAFF

I

wINSLOw
HOLBRÓOK

r-I
PAYSON

SHOW LOW.

J SPRINGERVILLE.
., .,...-...----
l WXITERNER

I ' t- r©.% 000 SCOTTSOALE `) '...1 ../.:
GLENDALE

I \ IMESA_ GIDBE ..
PHOENIX CAM INS ppE ...-IÁAMI

\BAN CARLOS I
O°CHANDLER-SUPERIOR

I

.-...
MORÉNCI°

I
SACATON OKEA9N

o FLDRENCE \;
f OSAFFOR\...)

OPEN ADMISSION FEDERAL

NON-PROFIT D INDIAN SERVICE

(D PROPRIETARY C) VETERANS ADMINISTRATION

u STATE (.7 MILITARY

COUNTY

CASA GRANDE

QSELLS

SAN MANUEL°

TUCSON nu
INS
u,

°BENSON

- -

WILLCOX

SIERRA VISTA

NOGALES I BISBEE° ODOUGLAS

SOURCE: ARIZONA HEALTH PLANNING AUTHORITY, 1973

MAP V.9c- HOSPITALS

79



BEDS /1000 PERSONS

80

NO HOSPITAL

OR NO DATA

0.1 - 5.0

5.1 - 10.0

10.1 - 15.0

OVER 15.0

Licensed acute -care hospital beds (both federal and non - federal) SOURCE ARIZONA REGIONAL MEDICAL PROGRAM, 1973,

per 1000 population by Census County Divisions ARIZONA HEALTH DATA BOOK

MAP V.9d- AVAILABLE HOSPITAL BEDS

increasing dependence upon a variety of alternative health care facilities
(Map V.9e). Among the more important of these in Arizona are nursing
(extended care) homes, residential care facilities, and home health agencies
that serve the aged, the convalescent who no longer require expensive hos-
pital care, and the ill of all ages who lack sufficient help from family and
friends. Home health agencies and public health centers provide important
services to the low- income segment of society. In addition to long -term resi-
dents, the indigent group includes recent arrivals: unsuccessful job seekers,
college students, itinerants, and deliberate advocates of low income life styles.

About 60% of all nursing homes are in the Tucson and Phoenix metropoli-
tan areas, and the remainder is distributed widely among the smaller cities
and towns of the state. The growing popularity of the Colorado River for
retirement is reflected in the number of nursing homes in southern Mohave
County. There are also several on the Navajo Reservation. The ratio of avail-
able beds to population in the state is, however, only about half that of the
nation.

Residential care facilities are designed for those incapable of independent
living but not in need of continuing nursing care. Such facilities have been
available on a limited basis only in Phoenix, Tucson, and Prescott, cities
which also contain the state's veterans hospitals.

Home health care agencies provide nursing and other services in the home.
Such help has been available only in the metropolitan centers, the cities of
Yuma, Flagstaff and Prescott and two smaller places, Kingman and Bisbee.
People in small communities and sparsely settled areas must travel substantial
distances for these services, whatever the need or individual circumstances.

Public health centers serve low income populations and, except on Indian
reservations, are relatively widespread. Agricultural areas such as the Casa
Grande Valley contain notable concentrations of these facilities. In the west
central section of the state, it is the small agricultural community of Salome
rather than larger Wickenburg that hosts the center. The relatively high wages
in the mining industry are not sufficient to offset the need for public health
centers in most mining communities.

Mental health centers can be found in a number of communities outside
Phoenix and Tucson. Arizona has done remarkably well in deseminating this
type of service, although there is a notable absence in mining communities.
Cottonwood, St. John's, Safford, Nogales, Florence, Winslow, and Kingman
all contain mental health centers.

Dentists

Dentists are even more concentrated in the metropolitan centers than
physicians. Approximately 85% of Arizona's dentists have been located in the
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greater Phoenix and Tucson areas (Map V.90.
The map data excludes federally employed dentists, which eliminates con-

sideration of the Indian reservations and military installations, and also ig-

nores the role of a few itinerant dentists who regularly visit some communi-
ties. Nevertheless, extensive areas in Arizona, particularly in the western and
northern parts of the state, are more than 50 miles from dental services. Many

small communities with a physician do not have a dentist. Faulty data may be
responsible to some degree, but a number of important places apparently

lacked dentists in 1973.
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VI. NON -CLIMATIC AMENITIES

Map List

1. Selected Recreation Areas
2. Land -Surface Form
3. Physiographic Divisions
4. Natural Vegetation
5. Scenic Arizona
6. Water Recreation
7. Deer and Dove Hunting
8. Camping Facilities
9. Resorts

10. Archeological Attractions
11. Indian Reservations
12. Spanish- Mexican Heritage
13. Ghost Towns and Sites
14. Historic Attractions
15. Historic and Scientific Museums
16. Regional Attractions and Events
17. Institutions and Services
18. Urban Recreation

Arizona offers a great deal more than adequate livelihood and attractive
climate. For most long -time residents, newcomers, and visitors alike, the
image of Arizona would be incomplete and, perhaps, unappealing without a
variety of adjunct natural, cultural, and urban features. Apart from climate,
several aspects of the natural environment are a source of comment, enjoy-
ment, and attachment. To many people the state's diverse cultural heritage
provides a basis for life -styles, pleasures, and a regional identification. In addi-
tion, the two metropolitan centers have grown large enough to offer a broad
range of the `so- called "urban amenities."

Arizona's natural environment is richly varied, widely vaunted, and highly
valued. The state's spectacular canyons, unique plants, extensive deserts,
exotic rivers, forested mountains, and unusual assemblage of wildlife inter -

finger to create a mosaic of contrasting landscapes and recreational oppor-
tunities. The sparse population and "unspoiled" character of many areas
clearly add to their attractiveness. Nearly all residents and visitors engage in
sightseeing. The list of popular outdoor activities is long and includes hiking,
camping, hunting, fishing, skiing, boating, tubing, horseback riding, driving
trail bikes and dune buggies, collecting rocks or plants, picnicking, and photo-

graphing nature. The enjoyment and appeal of these differ greatly among in-
dividuals and may be great even when participation is infrequent or awaiting
some future opportunity. For many people, the potential to participate may
be as valuable as the experience itself.

The state's cultural heritage also supplies a source of enjoyment and sense
of satisfaction. The Arizona mixture of Indian, Hispanic, and frontier Anglo
influences has generated regionally identifiable foods, pastimes, architecture,
landscaping, clothing styles, art, jewelry, and celebrations that are important
to large numbers of inhabitants and itinerants. Today's Indian reservations are
the home of a significant segment of Arizona's population, but the lands,
people, settlement features, and handicrafts of the reservations also draw the
attention of outsiders and a considerable tourist trade. Spanish and Mexican
influences pervade settled landscapes and lifestyles, particularly in the south-
ern part of the state. Remnants of once dominant frontier economies, mining
and ranching, are integral parts of the settlement feature and behavior pat-
terns in both rural and urban areas. Important sites, landmarks, and structures
from all historic periods have become local attractions, and significant collec-
tions of artifacts are housed in a large number of good and busy museums. A
variety of celebrations, festivals, shows, and rodeos that occur in communities
throughout the state have origins in the historic past and comprise important
contemporary sources of entertainment.

Phoenix, Tucson and, to a lesser extent, the larger outlying communities
offer the benefits typically associated with an urban environment. Commer-
cial and cultural advantages are not particularly unusual when compared to
cities of comparable size across the U.S. What is notable, however, is the
ready availability of facilities that serve the recreational needs of an outdoor-

oriented society. Golf courses and tennis courts, for example, are plentiful,
despite the characteristic grumbling of participants forced to reserve a place
or wait in line. A large portion of Arizona's public institutions and special
purpose facilities are also concentrated within or adjacent to the urban cen-
ters.

The best known places in Arizona's attractive landscape are the specific
localities shown on Map VI.1. Within the state lie two national parks-
Grand Canyon and Petrified Forest; two national recreation areas -Lake Mead
and Lake Powell; 16 national monuments, sites, and memorials; and seven
national forests. Arizona leads the nation in the total number of such federal
facilities. Added to these are 13 state parks and numerous public recreation
areas such as Carl Pleasant and Pena Blanca lakes. Private developments such
as the Snow Bowl and Sunrise ski areas further enhance the amenity qualities
of localities. Most of these pleasure providing areas are arrayed in a broad
northwest to southeast belt which lies just to the east of densely settled
Phoenix and Tucson.
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Arizona's non -climatic amenities are not limited to the formally admini-
stered features shown on Map VI.1. Much of the total landscape outside of
specially designated parks and forests appeals to the eye. Among the most
distinctively attractive and well known features are the landforms.

Vehicle license plates advertise the "Grand Canyon State." Each year near-
ly three million people, more than the total population of Arizona, visit the
edge of this single impressive, inspiring, and geologically educational hole in
the ground. Many of the state's other canyons, as well as mountains, mesas,
and unusual or colorful rock formations are less famous, but they are named
and described in innumerable publications and some have received recogni-
tion as national parks or monuments, e.g., Canyon de Chelly, Petrified Forest,
Sunset Crater, the Chiricahua Mountains, and Painted Desert. Such features
are foci for the weekend and summer vacations of many Arizonans as well as
important stopping points for tourists passing through. They are undoubtedly
key components in the fragmentary image of Arizona held by most outsiders
and may be critical in the initial introduction of many new people to the
state.

Spectacular individual landforms do not exist in isolation. They are por-
tions of a continuous pattern of slopes, divides, and drainageways that com-
prise the surface of the land. Large areas tend to exhibit repetitious assem-
blages of characteristic features which reflect extensive geological conditions
and common histories of development.

The map of land - surface form (VI.2) represents one particularly useful
method of summarizing the appearance of Arizona's surface features. The
classification scheme (Hammond, 1964) is designed to differentiate the ter-
rain of the United States into a modest number of meaningful types on the
basis of objective quantitative values. Measurements representing slope, relief,
and profile type combine to define categories identified by simple descriptive
names. Ten of these occur within the boundaries of Arizona. The other map
(VI.3) presents a widely used but subjective attempt (Fenneman, 1914, 1921,
1931, 1946) to delimit geologically meaningful landform divisions. Some
names that appear have found their way into common usage, although the
value of some boundaries has come under criticism.

Extensive plains are rare in Arizona. The southwestern tip of the state sur-
rounding Yuma includes the edge of the Salton Trough. The gently sloping
river terraces and flood plains in this area derive from alternate deposition
and erosion by the Colorado River where it enters the upper pottion of its
delta.

East of Flagstaff, the wide valley of the Little Colorado River forms a
plain, but an abundance of low escarpments, entrenched valleys, and erosion-
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al remnants produce an irregular surface similar to that found in the eastern
part of the Great Plains across central Kansas, Oklahoma, and Texas. Except
where the brightly colored shales of the Chinle Formation are exposed as the
Painted Desert, the terrain is not particularly inspiring.

The southwestern half of the state consists, for the most part, of "plains
with mountains." Through most of this "basin and range" country the moun-
tains are low and widely scattered and the landscape typified by sweeping
vistas toward a distant and irregular horizon. To the northwest and southeast,
the plains become narrow and the mountains more formidable. The high
ranges of these regions, such as the Hualapais, Chiricahuas, Pinaleños, and
Catalinas (see Map I.5) provide scenic, climatic, and recreational contrasts to
adjacent lowlands.

Most of the northeastern third of the state, the Colorado Plateaus, is a
country of high tablelands, cliffs, and canyons cut from layered and often
colorful rock. Photogenic landforms are found throughout the plateau coun-
try, but are particularly prevalent where relief (elevation differences) is high.
The Grand Canyon region is clearly outlined on Map VI.2 as the area of "very
high relief." The subregions of the Colorado Plateau on Map VI.3 are as much
related to type and age of rock as to surface form (see Map IV.12).

The east central part of Arizona contains the only extensive mountains,
but these differ substantially from place to place. Truly alpine features are
almost absent, and much of the mountainous region, including most of the
general area referred to as the White Mountains, might accurately be charac-
terized as rolling hills that happen to be situated on a high plateau. The at-
tractiveness of this area and some of the other high places in the state is
probably more a product of their climates and lush forest cover than spec-
tacular landforms.

VEGETATION

Arizona contains some of America's most unusual native plants. The
grotesquely majestic saguaro provides Arizona with a "state flower" and is
the key attraction of a heavily visited national monument in the Tucson area.
There are at least 67 other species of cacti within the state (Benson, 1969)
and a number of these are either well known (the organ pipe and various
barrel cacti) or very common (many of the chollas and prickly pears). Several
desert trees are equally noteworthy: green barked and normally leafless palo
verdes (the official state tree), thorny mesquites and acacias, ironwood and
desert willow which bear beautiful lavender flowers in early summer. The
only species of palm native to the western U.S. can be found in a few isolated
canyons in western Arizona. A large variety of evergreen oaks, strange in ap-



pearance to inhabitants of eastern states, grow as shrubs or trees in widely
separated locations. Other plants, including various kinds of yuccas (of which
the joshua tree is probably best known), agave (century plants), and the
thorny, stick -like, and often red- tassled ocotillo, are abundant in some areas
and quite striking when viewed for the first time.

For most people Arizona's image is closely identified with the Sonoran
Desert, the outline of which is clearly marked by two vegetation categories
on Map VI.4. This area, which extends southward into Mexico and westward
into southeastern California, contains more than 80% of Arizona's people
and a majority of its spectacular plants. Local identification with "the desert"
is strong. Suburban developers, especially in low- density, high -priced neigh-
borhoods adjacent to Phoenix and Tucson, strive to maintain the native
cover, and urban landscapes abound with gardens of cactus, pillaged, often
illegally, from the surrounding countryside. It should be noted that the
Sonoran Desert is not equally rich throughout. Lower slopes and valley -

floors, the kinds of terrain followed by most major highways, are dominated
by a rather monotonous and impoverished cover of creosote bush and burr
sage. It is the irregular foothill and mountain slopes at elevations below 3,500
feet that provide a diversity of habitats and a commensurate variety of in-
teresting species (the "Paloverde- Cactus Shrub" formation delimited on Map
VI.4).

The remainder of the state exhibits a great range of vegetation types:
several recognized communities of cool desert, shrubby grasslands, wood-
lands, and forests. Details of pattern reflect variations in terrain, soils, and
drainage conditions, but the general influence of climate (see Maps V.1, a-d)
is very apparent. The three forest communities found at different elevations
in the mountains are particularly noteworthy because they offer sharp
contrast to, and occasional escape from the deserts.

SCENIC ATTRACTIONS

Many of the scenic elements of Arizona's landscape are integrated in Map
VI.5. Terrain, geologic features, native vegetation, bodies of water, and iso-
lation are the principal attractions. These combine to delimit general scenic
regions which have been superimposed on a base map showing the distribu-
tion of major parks, monuments, and other areas established to preserve and
provide access to specific features.

Scenic "cliffs, canyons, and mesas" are the dominant attractions of the
north, although there are many secondary elements of local importance:
famous archeological sites, contemporary Indian settlements, beautiful forests
and meadows on the Kaibab Plateau, boating and fishing on Lake Powell,
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MAP VI.6 -WATER RECREATION

"running" the Colorado River through Grand Canyon. The millions of
tourists who pass through this region each year are usually in a hurry to get
somewhere else. They typically stop, look around, and perhaps take a few
photographs. Gasoline, a few meals, souvenirs, and sometimes a room for
the night or camping permit may be purchased. The number of people for
whom the region is a primary destination and who engage in active recreation,
especially hiking in this incomparable environment, is relatively small (Gibson
and Reeves, 1972).

To the south, in the highlands along the edge of the Colorado Plateau, the
prevailing scenery includes "forests, meadows, and mountains." There are al-
so several small man -made lakes, rivers that flow year- round, and a few areas
of impressive and colorful cliffs. Summer is the dominant season and the cli-
entele is of regional rather than national origin. Most visitors are Arizonans
from the Phoenix and Tucson areas, who come to spend extended periods
among the pines.

The Sonoran Desert in the southwestern part of the state has few scenic
focii. Its attractions - unusual vegetation, broad vistas, and the relative ab-
sence of human influences -are widely dispersed. Saguaro and Organ Pipe
national monuments preserve superlative stands of vegetation and offer small
museums and facilities for camping, picnicking, and hiking, but these areas
are hardly distinguishable from many others. Sight- seeing is the major recrea-
tional activity, but even this can be adventurous for those who choose to de-
viate from paved roads.

Noteworthy scenic attractions in other parts of the state include desert
lakes, especially those along the Colorado River and in the mountains north-
east of Phoenix, and the forested "mountain islands" in the southeast corner
of the state. Contrast to surrounding landscapes is a critical aspect of both
these areas. In the Mohave Desert area, small clusters of joshua trees provide a
modest attraction.

WATER RECREATION

In a region that is characteristically dry, water constitutes a principal fo-
cus. Arizonans and large numbers of visitors from southern California are
drawn to Arizona's lakes, rivers, and streams (Map VI.6). Interesting and
beautiful sites are frequented and appreciated by some visitors, but boating,
water skiing, and fishing are the major attractions.

Three areas are dominated by power boat enthusiasts who enjoy water
skiing, boat racing, swimming, sunbathing and, it seems, consuming incredible
quantities of America's favorite beverage. Lakes and deep flowing reaches of
the Colorado River between the lower end of Grand Canyon and the Mexican
border are jammed with people and boats on most weekends from Easter



through Thanksgiving. Most "boat- people" in this area are Californians, and
they manage to fill every motel room, overflow campgrounds, and "throw -
down" at unguarded spots wherever there is access to riverbanks or lake -
shores. The lakes formed by damming the Salt River above Phoenix are also
popular for boating, but the users are mostly from the Phoenix area, and both
use and behavior are somewhat more controlled than along the Colorado. In
summer Lake Powell attracts boat -people, but house -boat vacations, sight-
seeing, and fishing are relatively more important than on the Salt River lakes
or the Colorado.

Fishing is also popular with Arizonans. On the lower Colorado River and
Salt River lakes fishing co- exists rather unpeacefully with power boating, al-
though many of Arizona's avid fishermen evidently prefer the tranquility and
trout of the high, small, cold -water lakes and streams. The White Mountains
and the high country above the Mogollon Rim are the primary destinations;
they are close to Phoenix, there is ample choice of well- stocked streams and
lakes, and there are numerous camp grounds, motels, lodges, and rental cabins
in which to stay. The fisherman is king; large power boats are prohibited on
most lakes and even swimming is regulated or disallowed. Fishing in waters on
the White Mountain Apache Reservation does, however, require a special
license.

Perhaps the best trout fishing in the state, and certainly the largest trout,
are found on the Colorado River within almost inaccessible reaches of the
Grand Canyon. However, this area is best known for another form of water
recreation -the float trips that carry a limited number of people each year
from Lee's Ferry downstream more than 200 miles to Lake Mead.

Tubing, i.e., floating downstream on inflated innertubes, has become quite
popular in recent years in central Arizona. The lower Verde River east of
Phoenix and the Gila River between Lake San Carlos and Winkelman are
favorite sites.

HUNTING

Hunting -for sport has many advocates in Arizona. It is a popular form of
recreation with a long tradition. It is also one of the principal activities re-
sponsible for drawing urban dwellers into isolated parts of the state and,
through regulation, is the primary mechanism by which wildlife management
decisions are implemented. Map VI.7 presents information concerning the
state's two most popular game animals, deer and dove. Harvests of other
large mammals javalina, mountain lion, bobcat, antelope, elk, bear, moun-
tain sheep, and bison -are, in comparison to deer, very small and localized.
The annual harvest of quail, pheasant and wild turkey is much smaller than
that of dove. Unfortunately, no data are available for the large Indian reserva-
tions.
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Deer are found throughout Arizona. Two species are present, with the
mule deer having a broad range and dominating dry environments and the
white -tail deer restricted to higher elevations. As illustrated by average har-
vest figures, the largest deer populations typically occur in rather varied land-
scapes- isolated areas with rugged terrain and a diversity of grassland, chapar-
ral, and forest communities (see Map VI.4). These areas offer a variety of
forage throughout the year and also a maximum of cover. Relatively low
populations in the White Mountains and high country above the Mogollon
Rim derive from two factors: competition from cattle and sheep and the
long -term popularity of this easily accessible area for hunting.

The success of hunters in obtaining a deer varies from place tc place and
through time. In the years from 1967 through 1972, roughly oné deer was
shot for every four issued permits. The stars on Map VI.7 designate game
management units in which greater than average success was achieved. Solid
black stars indicate areas where more than 35% of the hunters with permits
were able to get a deer.

The white- winged dove is a very popular game bird that is hunted widely
in the fall. Agricultural areas, valley bottoms, and accessible locations through-
out the grasslands and deserts of Southern Arizona are heavily exploited. In
order to protect the principal nesting sites, several areas have been designated
"riparian dove habitats," and are protected from removal of vegetation,
typically a cover of saltcedar or mesquite. To a certain extent, the protection
of these habitats is controversial. Riparian plants, especially saltcedar, clog
drainage channels and use large amounts of water. In many areas, programs
to remove reparian vegetation have been fought for and implemented in order
to reduce the probability of flooding and /or to conserve ground water (see
Chapter IX).

CAMPING

People camp for a variety of reasons. In some cases there is no alternative:
other accommodations are absent or very limited, as is the case in many of
Arizona's isolated scenic sites and recreational areas. For some people the
reasons are economic; camping allows a trip or vacation that might otherwise
be very costly or impossible. For a large and growing number of participants,
camping has become an end in itself, a form of recreation structured, often
quite elaborately, around providing one's own shelter, meals, and entertain-
ment away from home.

Arizona is well supplied with campgrounds (Map VI.8). Few locations in
the state are more than an hour's drive from at least minimal facilities- cleared
sites with nearby drinking water, trash cans, and a privy. Some campgrounds



offer a range of additional features such as showers, toilets, leveled sites,
paved drives, a camper store, dump station, electrical hook -ups, and even
boat ramps and docks. With the increasing popularity of "RVs" (recreational
vehicles) the tendency is to accommodate their owner's needs, often to the
exclusion of others. Many campgrounds built during the 1970's bear a
striking resemblance to paved parking lots.

The Federal government controls most of the land in Arizona and has long
provided the majority of campsites. The Park Service, which administers
national parks, monuments, and recreation areas, operates campgrounds at
these major points of interest and usually features interpretive programs -
including campfire presentations, nature walks, and small museums -geared to
the interests of campers. The Forest Service, a branch of the U.S. Department
of Agriculture, manages extensive areas of national forest (shown on the map)
and its mandate includes a provision for public recreation. The many national
forest campgrounds tend to be small, widely scattered, and austere; but there
are notable exceptions, and many offer more privacy and unpaved "nature"
than campgrounds administered by the Park Service.

Camping is important on some of the Indian reservations. The White
Mountain Apaches maintain numerous small campgrounds, most of which
serve sportsmen fishing the nearby lakes and streams. The San Carlos Apache
and Navajo reservations also feature small campgrounds under tribal admini-
stration.

Most of Arizona's commerical campgrounds are situated in two types of
locations. Along major highways at the edge of towns there are large camp-
grounds that function much like motels for people with RVs and some tent
campers. Where private land exists in recreational areas there are other com-
mercial campgrounds. The Colorado River between Bullhead City and Yuma
possesses numerous fishing camps and "resorts" where campsites may be
rented.

RESORTS

Defining `and identifying resorts is a subjective task. The term denotes a
recreation -oriented destination, one where people spend at least a few days
engaging in leisure or sporting activities. A resort also implies the existence of
rental accommodations available to the general public. Many of Arizona's
motels and hotels, because they primarily serve travelers, are excluded from
Map VI.9, as are summer camps, research stations, retreats, and lodges with
restricted clientele. Data shown on the map derive, for the most part, from
personal observations and student research projects.

Arizona's resorts offer a broad range of recreational choice to a diverse
clientele. The Phoenix and Tucson areas trade on winter sunshine reinforced
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by facilities for swimming, tennis, and golf. Shopping for Southwestern prod-
ucts, dining in a variety of restaurants, and sightseeing in the surrounding
desert provide popular diversions. Visitors come from distant areas, typically
the northeastern states, and both cities can claim at least one resort of inter-
national stature: the Arizona Biltmore in Phoenix and the Arizona Inn in
Tucson. The Phoenix area contains the largest number of modern resorts and
attracts the largest number of vacationers, but Tucson offers the greatest
variety of attractions, including several guest ranches, historic Mexican
architecture, proximity to the Mexican border, and a day -use ski area in the
nearby Santa Catalina Mountains.

A few other resort areas draw almost all of their visitors from out -of- state.
Wickenburg has several fine guest ranches and has been called the winter
guest ranch capital of the U.S. Guest ranches are also found in the most
southerly part of the state, as are a few lodges and rental cabins that cater
almost exclusively to bird - watchers from the east. The Grand Canyon, of
course, features a number of famous lodges. On the south rim, El Tovar,
Bright Angel, and several modern motels, both within and just outside the
park, are open year round and extremely crowded in summer. Phantom
Ranch provides spartan accommodations for hikers and mule riders who
journey to the bottom. Grand Canyon Lodge and, outside the park, Kaibab
Lodge offer pleasant accommodations to the North Rim's summer visitors.

Resort motels and lodges in several areas attract their customers from both
Arizona and California. Prescott, Sedona and, above it, Oak Creek Canyon
are especially attractive to elderly visitors who tend to prefer the summer and
fall. Water recreation along the lower Colorado River and on Lake Powell
draw large crowds who support motels in Yuma, Parker, Lake Havasu City,
Bullhead City, Page, and several resort areas outside these settlements. The
"Strip between Parker and Parker Dam possesses a major concentration.

The lodges, rented cottages, and motels of the high country, especially
the White Mountains and the "rim country" near Payson, are dominated by
summer vacationers from Phoenix and Tucson.

ARCHAEOLOGICAL ATTRACTIONS

Glancing down to discover the ground littered with pottery fragments,
noticing strange markings on rocks, or happening upon a group of smooth,
conical holes ground into a boulder are delightful moments that most of
Arizona's avid hikers, hunters, and amateur explorers have experienced.
Arizona has a past that predates written accounts, and select remnants of this
past are both well preserved and widely distributed. Numerous archaeological
sites, displays, and museums are important in reconstructing and preserving



Arizona's pre - history, and many of these are popular attractions for both
Arizonans and out -of -state tourists (Map VIA 0).

There are several famous anthropological museums that both display fine
collections of artifacts and carry on active research programs. The Arizona
State Museum, located on the grounds of the University of Arizona and
closely tied to its prestigious Department of Anthropology, has an extensive
collection and many exhibits illustrating both Arizona's past and the tech-
niques by which it is interpreted. The Heard Museum in Phoenix has beautiful
displays of past and contemporary Indian crafts. The Museum of Northern
Arizona near Flagstaff is one of the principal attractions in that region and
displays materials of ethnological and environmental interest as well as pre-
historic artifacts. The Amerind Foundation in southeastern Arizona also con-
tains fine Southwestern handicrafts that may be viewed by prior arrangement.

Most other museums shown on the map specialize in displaying materials
removed from adjacent sites or cater to the casual interests of tourists.
Among these museums, Tuzigoot is perhaps the most delightful and authori-
tative.

Several of Arizona's archaeological sites are of key importance in the inter-
pretation of man's tenure in the Southwest. Names such as Lehner, Double
Adobe, Ventana Cave, Tuzigoot, Betatakin, and many others are well known
among professional archaeologists for the information they have yielded
about inhabitants of specific places and periods. Only a portion of these sites
constitute attractions to the general public -typically those with scenic cliff
dwellings or the remains of extensive structures.

Well preserved, artificially stabilized, or reconstructed cliff dwellings are
featured in four national monuments: Navajo, Canyon de Chelly, Walnut Can-
yon, and Montezuma Castle. Although the ruins represent very narrow and
fairly recent slices of prehistoric occupation, they are interesting, and most
are located in exquisite natural settings. To many visitors, the inverted forest
of Betatakin Ruin in Navajo Monument, the towering orange walls above
White House in Canyon de Chelly, or the reparian environment of Monte -
zuma's Well are more impressive than the featured cliff dwellings.

Casa Grande, Tonto, Tuzigoot, and Wupatki national monuments preserve
walls and foundations of structures built by cultures related to (and roughly
contemporaneous with) the builders of the cliff dwellings.

INDIAN RESERVATIONS

Arizona's contemporary Indian groups provide cultural contrasts that
many of the state's non - Indian inhabitants and visitors find intriguing. Many
different tribes control large areas of the state (Map VIA 1). Variety in cus-

Pape S ngs

KA /BAB -PA /UTE RES.

SupCai

HAVASUPA/ RES

VALENTINE
Truelan Canyon AgencYl NDA<An, REs.

ORT MOHAVE RES.

PARKER
(Colorado Riser Agency)

ÇOLORAOO

RIVER
RES.

lM..w., CN.N.n
N n..H/¡

YUMA
D (Fort Yuma Subagency)

Samoan

'DOCOPAN RES.

YAVAPA/-PRESCOTT FES. ITrvl..
: cmE.NN,

SCOTTSDALE
(Salt NMI! Agency la

PMmi. rpm., /RaNRNw/

G/LA RIVER RES.
/Hr, p.a., aE h..r.l

SSA RENO RES.
,PN. 0 ea

ddl. Vve.
AMP VERDE RES.
IAN.M' M1..P./,

III

Jon ALT RIVER RES.

.Paysan

FORT
MCOOWELL

RES. ow,

-SACATON
MalkoA lroiJ Agency)

A SAK-CHINRE
Po., WM

. WHITERIVER
?(Fort Apache Agency)

BIA Agency Headquarters

D BIA Subagency Headquarters

Tribal Headquarters

OHS Indian Hospitals

N
/XAV IER

RES. 1,.E./

SOURCE KT. ARIZONA ECUE .Oat:
WEAVER, INDIANS OF ARIZONA, WWI.

MAP VI.11- INDIAN RESERVATIONS

0 10 20 30 40 50

MILES

93



toms and traditions superimposed on diverse natural environments have re-
sulted in distinctive economies, settlement features, and landscapes. For
many outsiders, a visit to or trip through one of the Indian reservations is
approached much like an adventure to a foreign country, complete with criti-
cal observations, taking photographs, buying local handicrafts, and mailing
the proverbial post card.

The various reservations are really very different from one another. The
large and populous Navajo Reservation is known for its scenery and archeo-
logical ruins, but there are other characteristic components: grazing herds of
sheep and goats; isolated and highly dispersed clusters of dwellings, including
the ever present hogan; pick -up trucks and buckboards; women in long
dresses and heavily adorned with jewelry; lone riders on horseback; small
settlements built around the essential and often crowded trading post; larger
places, with their focal water tower and school, hospital, or administrative
buildings surrounded by clusters of identical small prefabricated dwellings.
Quality handicrafts include wool rugs and heavy jewelry of silver and tur-
quoise. Along highways there are often ramadas where women or children sell
souvenirs and juniper seed necklaces.

The core area of the completely encircled Hopi Reservation is quite dif-
ferent. Population is highly concentrated into a few compact settlements with
articulated, flat -roofed, and often multi- storied structures. Everywhere there
is evidence for more reserve, more cohesiveness, and perhaps more internal
conformance than among the Navajo -in everyday dress, wearing of jewelry,
mannerisms of people, and behavior around trading posts. Traditional dances
draw large crowds of outsiders, but attendance is not encouraged and both
photographing and recording of ceremonies is strongly discouraged. Carved
and painted figures (Kachina dolls) are the best -known handicraft, but these
are as easily purchased in Phoenix, Flagstaff, or Tucson as on the reservation.

The Apache reservations present altogether different landscapes and now
lack distinctive hand -crafted products. The Fort Apache (White Mountain)
Reservation is covered by forest and woodlands. Logging, lumber milling,
operating recreational facilities, grazing of sheep and cattle, all of which are
tribal enterprises, provide employment. Most of the population lives in a few
sizeable settlements, of which White River is paramount. The San Carlos
Reservation lacks the environmental and economic diversity of its northern
neighbor. There is some forestry, but cattle ranching is dominant and horse-
manship greatly prized. Local rodeos are a favorite past -time that attract a
modest number of outsiders.

The Papago Reservation is a land of many small villages dotted across the
Sonoran Desert landscape. Cattle ranching that requires seasonal shifting of
herds and subsistence agriculture on small irrigated plots are the traditional
forms of economy, although a number of reservation dwellers work off the
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reservation. Considerable Hispanic influence is apparent in religion and food
preferences. The "Papago basket" is the handicraft item most in demand and
can be obtained from trading posts on the Reservation or purchased through-
out Southwestern gift shops.

The various reservations near Phoenix and along the Colorado River con-
tain mixtures of tribes and are most notable for their extensive areas of ir-
rigated crops, most of which are grown by Anglo farmers who lease the land.

SPANISH AND MEXICAN TRADITIONS

Spanish and Mexican settlement has left a durable imprint on Arizona. If
exploratory probes and false starts are ignored, continuous settlement by
Spanish -speaking peoples dates from the mid 18th century, and Hispanic ter-
ritorial control -first Spanish, then Mexican- lasted until the mid 19th cen-
tury. Approximately 17% of Arizona's current residents consider themselves
to be of "Mexican origin," and in some parts of the state Mexican - Americans
comprise the majority (see Map II.7).

Hispanic influences are pervasive. Spanish is an important language in
many communities and the dominant language in certain neighborhoods (or
barrios). Mexican (Sonoran) food has "caught -on" to the point that some
long -time Anglo residents suffer cravings for wheat -flour tortillas and refried
beans after only a few weeks away from home. Historic buildings, from the
monumental mission church of San Xavier del Bac to crumbling one -room
adobe shacks, are praised and preserved, and elements of their styles and con-
struction are widely copied in modern civic and commercial buildings and the
homes of exclusive residential neighborhoods. Although the inspiration
probably came from the California rebirth of "Moorish" architectural styles
during the 1930s, there is a protestant church in Tucson that newcomers
frequently mistake for a genuine colonial mission! And there are many other
features, both obvious and subtle: the raked dirt garden, home decorations,
clothing, music, popular celebrations. The role of these Hispanic elements in
attracting tourists and imigrants is hard to measure, but they obviously help
to enrich the lives of many Arizonans.

The distribution of Spanish and Mexican traditions within the state is
irregular and defies precise delineation. The Santa Cruz River Valley from
Tucson south to the border forms the obvious core, and there are some areas,
such as northwestern Arizona, where Hispanic people and culture have never
penetrated. The difficulty arises with places having significant Mexican -
American populations today yet few readily apparent cultural elements;
several mining, smelting, railroad, and agricultural communities fit this de-
scription. The historical dimension is critical.



Map IV.12 attempts to illustrate the pattern of historical influences by
depicting a few simple indicators: place names, land grants, missions and
monuments. Settlements and prominent natural features with Spanish names
are heavily concentrated in the southern part of the state. Northward they are
replaced by an increasing number of European and Indian names. Only two
of the state's counties bear Spanish names. The scale of the map required
omission of several place names in the south central area. The two Spanish
missions, two monuments, and all land- grants are situated in this area.

GHOST TOWNS

Few vestiges of Arizona's Anglo past attract more attention than ghost
towns. The landscape is littered with the memory of unsuccessful settlements,
some of which were once thriving communities with thousands of inhabi-
tants. For at least a brief span of years, all of these places possessed reasons
for existence, drew people, and offered them shelter and support.

Today, in most cases, only historical archives can clearly document the
vitality of the past. The typical ghost town is more appropriately a site -
a barren spot with scattered foundations, crumbling walls, mounds, and per-
haps an accumulation of wood, metal objects, glass, and broken ceramics.
Places that were never quite abandoned feature boarded up shacks of wood
or adobes, a few permanent dwellings, vacation cottages, and sometimes a
store or "museum." The desolate main street lined with abandoned wooden
buildings is a product of Hollywood set designers. Vandalism and arson are
fundamental human activities.

A few of the places shown on Map VI.13 were military posts, agricultural
settlements, or logging camps, but the majority originated to serve miners.
Dates shown on the map indicate antiquity and general period of decline, but
in many cases the death throes were lengthy, and in some they still continue.
Where possible, the year in which the post office closed is noted.

The distribution of ghost towns is very uneven. To some extent this
represents an emphasis on the spectacular growth and decline of mining
towns by most authorities. The birth and slow death of agricultural settle-
ments, cross -roads villages, and railroad section camps that didn't get very
large is pretty mundane stuff. High grade deposits of gold, silver, and copper
ores, the basis for most of Arizona's 19th century mining communities, are
seldom found in undisturbed sedimentary rocks or recent volcanic flows like
those covering much of northern Arizona (see Map IV.12).

Exploring ghost towns is popular with some Arizonans who can be seen
rummaging through debris, wielding metal detectors, and carting off relics.
Oatman (between Kingman and Bullhead City) offers a bit more to see than
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most. Arizona's "professional ghost town," Jerome, offers a variety of shop-
ping opportunities, several interesting buildings, and some of the best restau-
rants in the state.

HISTORIC ATTRACTIONS

The adjoining maps show the locations of a variety of landmarks, sites,
museums, events, parks, and facilities relevant to Arizona's history and
regional identity. Almost all of these features attract at least a modest num-
ber of tourists, but they play a critical role for Arizonans by preserving ele-
ments of the local heritage and performing important entertainment and /or
educational functions. A large number of the symbols identify key destina-
tions or intermediate points for Sunday outings or in -state summer vacations.
They are also popular spots for entertaining visiting relatives.

The sites, landmarks, and installations of Map VI.14 have recognized his-
toric value. Most of them are listed in the National Register of Historic Places
and several are National Historic Landmarks. The Yuma Territorial Prison and
Picacho Peak Battle Site have been designated as state historical parks. Indian,
Hispanic, and Anglo periods of settlement are all represented.

Map VI. 15 is restricted to museums that display materials of historic,
scientific, and industrial interest. The Arizona Museum in Phoenix and the
museum of the Arizona Historical Society in Tucson contain good general
collections and extensive archives for those interested in historical research.
Museums displaying remnants of local historical value are widely dispersed
in Kingman, Yuma, Prescott, Flagstaff, Wickenburg, Florence, Pima, Tubac,
and Tombstone. Several of the Indian reservations have recently established
museums that focus on tribal history, handicrafts, and contemporary condi-
tions. Phoenix and Tucson contain mineralogical museums, and there are two
collections in Jerome that feature mining machinery and technology.

Map VI.16 shows the location of events and facilities of regional signifi-
cance. The Phoenix and Tucson areas exhibit heavy concentrations, but
events such as rodeos and Indian festivals occur widely, and several communi-
ties feature historical celebrations, art and craft shows, or horse shows. Base-
ball fans in a number of places in southern Arizona have the opportunity of
seeing major league teams play games during spring training. Important Mexi-
can celebrations occur in Phoenix, Yuma, and Tucson.

Tours through nationally famous installations are available in a few places.
Hoover Dam and Glen Canyon Dam attract the attention of large number of
tourists, and both Kitt Peak National Observatory southwest of Tucson and
Lowell Observatory in Flagstaff accommodate visitors. Arizona's environment
is preserved and interpreted in a number of places, and two of these, the
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Arizona- Sonora Desert Museum and the Boyce Thompson Arboretum, attract
large numbers of visitors. Motion picture sets and Southwestern theme parks
provide amusement in both the Phoenix and Tucson areas.

URBAN AMENITIES

Large settlements offer many things unavailable in small communities, and
the diversity of offerings is roughly proportionate to size. It takes a large
volume of customers to support a daily newspaper, department store, or bus
system for example, and some goods and services demanded by small seg-
ments of society, such as opera, sports cars, or a stock exchange, are seldom
available outside cities. Large population clusters provide the optimal location
for elaborate facilities that cater to the public.

The non job associated benefits of cities are often referred to as the "ur-
ban amenities," and their availability within Arizona's communities is ratio-
nally ordered. The Phoenix metropolitan area is most populous and offers
the widest range of urban attractions. Tucson's smaller population is able to
support fewer amenities than Phoenix. Although there are compensating
environmental and economic factors, Flagstaff and Yuma lack many of the
amenities found in cities, and the inhabitants of these places must either
travel long distances or forego certain opportunities that are taken for granted
in Phoenix and Tucson. The austerity of choice at the low end of the settle-
ment scale in small communities and rural areas is well known. One of the
reasons Arizona -bound manufacturing firms select Phoenix or Tucson over
smaller places in southern Arizona is the attraction of certain amenities for
both potential and transferred employees.

Map VI.17 shows the distribution of several major public institutions and
offices in Arizona and illustrates the urban advantage. Higher education,
medical, and social functions are excellent examples. Residents of the cities
have maximum choice and access. In the regional centers, the opportunities
are restricted. People living in small towns are placed at a considerable dis-
advantage.

With regard to most of the urban amenities, neither Phoenix nor Tucson
would appear to outshine a large number of places of comparable size found
throughout the U.S. There are, in fact, notable discrepancies in some cate-
gories (public transportation, "high" culture, museums, competitive shop-
ping) that reflect Western values, isolation, youth and /or the lag effect of
rapid growth. Where certain kinds of urban recreation are concerned, how-
ever, the Phoenix area, Tucson, and even some small communities are well
endowed.

Map VI.18 depicts facilities for golf, tennis, dog and horse racing. The
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number of golf courses, particularly in the Phoenix area, is astounding. Ten-
nis courts are also unusually numerous. The number of public and private
swimming pools is not shown, but is undoubtedly large, both absolutely and
in comparison to population size. Popularity of these forms of recreation are,
of course, a function of southern Arizona's climate and lifestyle, but they re-
quire support of large numbers of people to exist.
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VII. INTERNAL ORGANIZATION

Map List

1. The Counties
2. Legislative Districts
3. Special Regions

a. Planning and Development Districts
b. Community Resource Development Areas
c. Game and Fish Department Districts
d. Soil Conservation Districts
e. Highway Engineering Districts
f. Trading Regions

4. Postal Zip -Code Areas
5. Telephone Service Territories
6. Transportation Network
7. Highway Traffic Flows
8. Highway Services

Most Arizonans possess some awareness of major issues and events affect-
ing the state as a whole. They pay taxes on their income, property, and pur-
chases; occasionally vote for representatives and a few state -wide officials;
generally conform to their rules and decisions; and use a variety of facilities
and services provided by the state. Many residents acquire a vague attachment
to Arizona; in some it may verge on allegiance.

But the state is much too large, diverse, and abstract for intimate familiar-
ity and frequent personal interaction. Individuals reside and operate within
restricted environments. The household, place of work, neighborhood, school
attendance area, parish, shopping region, community, and a variety of other
small territories provide the basis for personal experience and the opportunity
for individual impact. In general, knowledge, concern, and involvement de-
crease rapidly with increasing distance from one's immediate surroundings.

Arizona's territory is organized to reflect this localized concern. Political,
economic, and social functions -whether carried out by government, private
firms, or voluntary groups -are typically dispensed at the local level. From a
geographic perspective, there are two essential components to this organiza-
tion: the subdivisions of territory (into areas, regions, jurisdictions, districts,
etc.) and the links or networks that interconnect the parts (lines of communi-
cation and transportation).

Territorial subdivision (regionalization) is seldom a totally rational process.
History has witnessed the division of Arizona into a mosaic of overlapping

functional areas. Some, such as the counties, are precisely bounded, mutually
exclusive, and together account for the entire area of the state. Many other
divisions, e.g., private land holdings, municipalities, school districts, reserva-
tions, and irrigation districts, may carry out certain important functions with-
in accurately defined boundaries, but they fail to include all of the state and
are, of course, superimposed on the counties and even one another. Some di-
visions have undefined boundaries but mutually exclusive territories, for ex-
ample postal service "zip- code" areas. Other very meaningful regions are
defined by shopping behavior, participation in organizations, and demand for
services; these may overlap horrendously and could only be approximated
by arbitrary statistical measures of interaction. Some regions have remained
essentially unchanged for a long time; others are elusive, ephemeral, or
exceedingly dynamic.

The movements of people, materials and ideas that define these territorial
subdivisions and connect them together depend upon intricate networks of
transportation and communication. Road and rail networks, air routes, tele-
phone lines, radio and television broadcasts, power transmission systems, and
various pipelines provide the principal tangible links; their arrangements and
"traffic" volumes generally reflect the ordering of areas into territorial groups
(regional heirarchies) and discriminate between important centers of control
or distribution and the outlying areas. The important intangible links -the
charters, laws, agreements, chains of authority, friendships, beliefs, prefer-
ences, etc. -have definite and interesting spatial structures, but these are be-
yond the scope of this atlas.

This chapter presents maps of a limited number of regional divisions and
transportation systems. Many maps introduced elsewhere in the atlas might
also have been appropriate in this section.

THE COUNTIES

Counties are among the oldest and most familiar divisions of the state and
perhaps also the most important. The non -Indian rural population looks to
county government for many basic services: protection, rudimentary health
and welfare functions, road maintenance. County boards of supervisors are
empowered to establish local ordinances and to enforce these in addition to
many laws enacted by the state legislature. Property taxes provide the tradi-
tional support for county functions; consequently the counties are delegated
the responsibility for recording ownership of property, assessing its value,
and collecting tax, although much of this revenue is dispersed to, and admini-
stered by municipalities, special purpose districts (particularly school dis-
tricts), and the state.
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During Arizona's territorial period (1863- 1912), the counties evolved al-
most continuously from an initial four to the present fourteen (Map VII.1).
Changes closely followed the development of settlements (see Map 1II.2). As
new population centers grew at some distance away from existing communi-
ties, they either forced creation of new counties from peripheral parts of the
old, as did Phoenix, Florence, Snowflake, Globe, Safford, Tombstone, Flag-
staff, Holbrook, Nogales, and Clifton, or they simply took the county seat
away from static or declining communities, as did Yuma, Kingman, St. Johns,
and Bisbee.

The unusually small number and large size of the counties today are func-
tions of the state's highly clustered population. Most boundaries pass through
sparsely settled areas. Some residents must travel more than 100 miles to
their county seat, but the total number of isolated citizens is very small. Be-
cause of the administrative significance of the counties and the stability of
their boundaries, and perhaps also because these can be found on most maps
of the state, the counties are used as the territorial basis for numerous other
organizations and agencies, both private and public.

After 70 years of territorial stability, the counties are showing symptoms
of change. Nine of the fourteen are still dominated by a single pre- eminent
municipality which contains a large portion of the county's residents and
serves as the county seat. The remaining five are experiencing stresses brought
by population shifts or the growing political awareness of Indian residents.
In Mohave County, the phenomenal growth of "river communities," particu-
larly Lake Havasu City, has outstripped Kingman and may eventually lead to
subdivision of the county or relocation of its seat. In Cochise County, the
competition between growing Sierra Vista and economically stagnant Bisbee
is analogous, although that county has long withstood pressures for reorgani-
zation, and the residents of Douglas hold a conservative "balance of power."
In Pinal County, Casa Grande has grown much larger than Florence, but there
are several other substantial communities in the county and Florence has the
advantages afforded by its history, central location, and role as a compromise
between potential competitors.

The situation in Apache and Navajo counties is more complex. Indian
reservations occupy the northern half and southern margin of both these
elongated counties (see Map II.8) and have traditionally placed little demand
on county services and paid no county property taxes. In Apache County,
Navajos far outnumber Anglos, and the recent election of a Navajo to the
board of supervisors has evoked both resentment on the part of the minority
and talk of secession. Navajo County includes large numbers of Navajos,
Hopis, and Apaches, who are not yet integrated into the political process, as
well as a sizable Anglo population that is increasing rapidly in the resort com-
munities of the White Mountains. Major devisive issues have not permeated
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county -level politics there, but the potential is clearly present.
The position of the counties relative to other governmental jurisdictions

has decreased in recent decades. In several places, municipalities have grown
in population, annexed densely populated county lands and become more
influential than the counties they occupy. At the other extreme, the federal
and state governments have taken on more and more of the welfare functions
once reserved to the counties. The overlap and duplication of services has be-
come scandalous, and the interlacing of funding (largely through federal
grants and fund sharing) have merged lines of responsibility and authority to
a point that defies understanding. To a certain extent, the counties are be-
coming functional, if not territorial, anachronisms.

LEGISLATIVE DISTRICTS

Like counties, congressional and legislative districts (Map VII.2) are mani-
festations of the political process, but other similarities are difficult to identi-
fy. These districts function to elect representatives to the U.S. Congress and
the Arizona Legislature and in some cases may benefit from patronage dis-
pensed by particular individuals, but the districts lack the administrative role,
internal uniformity, or continuity that might give rise to a regional identity.
The general history of gerrymandering in the United States does not lead one
to expect legislative districts to be paralleled by meaningful similarities or
differences in Arizona's human geography.

District boundaries are redefined at least once each decade, when the legis-
lature is forced to reapportion according to new federal census figures. With
minor adjustments, the current boundaries have been in effect since 1972
and will undoubtedly be changed substantially in time for the 1982 general
election. There is remarkably little correspondence between district bound-
aries and those of the counties, municipalities, reservations, or other recog-
nized administrative divisions. The extreme differences in size and irregular
shapes of districts reflect both the state's uneven distribution of population
and the political motivations of a majority of the Thirteenth Legislature
(1971 -72).

Since 1972 Arizona has elected four congressmen to the U.S. House of
Representatives. District 2 is dominated by the population of Tucson and has
chosen a Democrat in every election since its creation. The Phoenix metro-
politan area holds the key to elections in the other three districts, which have
repeatedly sent Republicans to Washington. Because of Arizona's rapid
growth, the state will be allocated at least one and possibly two additional
congressmen for the 1982 election, and this expanded number will call for a
major reshaping of districts.



Forced adoption of the "one person, one vote" principle brought major
changes in state legislative representation and districting during the 1960s.
County based representation in the Arizona Senate was abolished, as was the
role of the board of supervisors of each county in delineating districts for the
Arizona House of Representatives. A complex interplay of committee re-
ports, legislation, and legal reviews eventually produced thirty legislative dis-
tricts, each containing about 60,000 inhabitants (in 1970) and electing one
senator and two members of the house.

The potential for urban (and suburban) domination of state government is
very real. Only five of the 30 legislative districts avoid the two metropolitan
areas. The Phoenix area includes all of twelve districts and the most populous
portions of seven others. Tucson dominates five districts and its suburban
fringe contributes substantial minorities to two more. Nevertheless, the
virulent "metropolitan provincialism" once feared by rural inhabitants has
failed to materialize. Most metropolitan legislators and residents show con-
cern for the entire state, perhaps in part because the countryside serves as a
recreational resource for the urban population. Moreover, voting blocks have
not been formed so much along geographic or party lines as by deeply rooted
political philosophy. At present, outlying mining and agricultural interests
seem to retain a representation that surpasses their economic or demographic
significance.

SIX SPECIAL REGIONS

Arizona has no widely recognized system for regional subdivision. Various
agencies, firms, and organizations serving the state have devised their own
unique schemes for partitioning the state's territory into manageable units.
Each scheme has its own particular objectives, locational constraints, and
criteria for defining boundaries. Although decisions made or interpreted at
the regional level may have direct influence on the individual, few Arizonans
have more than a vague awareness of the many districts, areas, jurisdictions,
units, and regions in which they live.

Map VII.3 presents a small sample of Arizona's regional systems. Some are
important, others are less so. They divide the state into various numbers of
spatial units. The value of this sample is that it illustrates most of the differ-
ent ways in which local regional boundaries are usually defined. In several
systems particularly where coordination with local government is important,
boundary segments coincide repeatedly with portions of county boundaries.
Some regional systems attempt to group naturally or culturally homogeneous
areas, and their boundaries are influenced by those of natural regions, physi-
cal barriers, and important differences in land ownership, culture groups, or
economy.

The influence of major routes may take two very different forms: where
field location of boundaries is critical they often lie along easily identifiable
highways; where the region is conceived as a service area, boundaries tend to
lie in isolated zones between major routes and at maximum distance from
competing service centers, usually prominent settlements. The frequent adop-
tion of straight line boundary segments is a recurrent feature of regions
throughout western America, and is representative of a situation where mar-
ginal areas are (or were) insignificant or uninhabited relative to core areas or
focal locations.

Planning and Development Districts

The Arizona Office of Economic Planning and Development devised these
regions for use in their efforts to improve the state's economy. County
boundaries are not violated. The stress is on government -the instrument of
planning, funding, and group action -rather than the human and physical
geography of the areas being planned. The contrast in planning problems is
evident in the division between the two metropolitan counties, Maricopa (I)
and Pima (II) and the outlying counties which are grouped into four "rural"
regions. District IV recognizes the common interests of people, development
problems, and similarity of lands along the Colorado River. District III pro-
vides a rough grouping of "Indian" lands, tourist sites, and the transportation
oriented communities of the Colorado Plateau. District VI recognizes south-
eastern Arizona's mix of agricultural and mining economies, although it is
difficult to understand the inclusion of Santa Cruz County and its separation
from Pima County. District V appears to have few common attributes other
than location with respect to Phoenix. The task of identifying rational plan-
ning regions from groups of counties demands considerable compromise.

Community Resource Development Areas

In contrast with the state office, the Cooperative Extension Service of the
U.S. Department of Agriculture did not find county boundaries very useful in
defining regions based on a "sense of community," common problems, and
accessibility. In this system, southeast Arizona retains an identity, but Santa
Cruz County is joined to Pima. Reservation boundaries are emphasized. The
Colorado River is not viewed as a unifying element, but is split into a north-
ern and southern division, each of which reaches out to the east to incorpor-
ate affiliate areas. The arc of retirement communities from the upper Verde
Valley, through Prescott to Wickenburg is recognized (Area 5) and both
Phoenix (Area 8) and the plateau area (Area 1) are reduced in size. Area 2,
which is quite similar to Planning and Development District V, is difficult to
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understand; the lowland agricultural plains of Pinal County are linked with
copper mining communities, the San Carlos Apache Reservation, and the
wooded recreation communities beneath the Mogollon Rim.

Game and Fish Department Administrative Regions

One might expect that an agency involved in management of wildlife
would define its administrative regions with respect to habitat uniformity or
the distribution of sportsmen, major landholdings, or game populations. This
is not the case with the state Game and Fish Department. Regions seem or-
ganized around major settlements such as Phoenix, Tucson, Yuma, and Flag-
staff. Rivers typically serve as boundaries rather than core areas. The forests
and waters of the Transition Zone (see Map I.5) are partitioned into four dif-
ferent regions. The lower Colorado River is cut into two regions (1 and 3)
and the Colorado Plateaus split into three (3, 4 and 6). At this particular scale
of organization, habitat considerations are apparently far less important than
accessibility from key settlements. County boundaries are almost completely
ignored.

Soil Conservation Districts

These districts display one conception of what constitutes a functioning
community. In this case, residents of fairly small areas have organized under
the auspices of the U.S. Department of Agriculture to implement land man-
agement programs with locally defined priorities. County boundaries are used
where farming and ranching are least intensive, but are avoided elsewhere.
Several Indian reservations form their own districts. In some areas, such as
southeastern Arizona, the districts approximate what might be considered as
rational agricultural or marketing regions. The potential for use of these dis-
tricts as building blocks for the definition of larger human regions is substan-
tial. For descriptive purposes, they might also be subdivided to identify smal-
ler, more detailed local communities.

Highway Engineering Districts

More than any of the other regional systems sampled here, Highway Engi-
neering Districts illustrate the centrality of Phoenix. All but District 3, which
outlines southeastern Arizona in much the same way as other regional schemes,
extend outward as wedges from the central part of the state. The state's
highway network forms the spines of each region, but counties are employed
as boundaries to the extent feasible. The Colorado River Valley is partitioned
at the boundary between Yuma and Mohave Counties. Unlike many regional
schemes, Pinal, Pima, and Santa Cruz are linked to form a single region.

Trading Regions

This map is based on the notion of spatial interaction. Trading regions are
areas defined by the principal sources of goods and services, which may either
be obtained in shopping trips or furnished through distribution systems.
Service centers form the focal points (nodes); the boundaries represent loca-
tions of equal attraction between adjacent centers. Most such systems are
strongly hierarchical, with important centers such as Phoenix providing high -
order goods and services to a large region that includes a number of lesser
places, each surrounded by its localized region. The boundaries on the map
are estimates based on composite sources and our personal experience. Low -
order places and trading regions are omitted to simplify the pattern. The
dominance of Phoenix is clear -its tributary region reaches the four borders
of the state, although the influence of Albuquerque, Salt Lake City, Los
Angeles, and Las Vegas encroaches into marginal areas. Tucson is the princi-
pal center for goods and services throughout the southeastern corner of the
state. Flagstaff and Yuma occupy an intermediate position in the hierarchy,
and the remainder represent areas tributary to locally important market
centers, or in the case of southeastern Arizona and the White Mountains,
groups of complementary market centers. As might be expected, the county
boundaries have little relevance to these functionally defined regions.

POSTAL ZIP -CODE AREAS

The map of postal delivery areas (Map VII.4) is included in this group for
three reasons. First, the zip -code area is a useful locational identifier. Most
adults know their home zip -code and perhaps those of a few other places with
which they carry on regular correspondence. The five -digit number is an inte-
gral part of all mailing addresses in the U.S. and can be as useful in identifying
the community association of a residence or business as the name of a com-
munity. The boundaries shown on the map are approximations (Reeves,
1976), but in most cases they pass through sparsely populated zones between
settlements. A tremendous amount of up -to -date demographic and economic
information can be extracted by zip -code, a fact of great potential value to
merchandising firms, planners, and other research specialists who require
local area information more current than that collected once every ten years
by the federal census.

Second, the five -digit zip -code provides what is probably the best available
approximation of low -order trading regions (see Map VII.3f). Postal service
is one of the most basic of all community functions. Every community that
offers a full complement of frequently required goods and services -food,
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fuel, household goods, education, basic repair services, and some religious,
social, and protective functions -has a post office with a unique number,
whether or not the community is officially incorporated. Very few places
that lack these fundamental functions are accorded their own zip -code, al-
though they may be served by a local branch of a post office situated in a
larger nearby place. Accessibility is the key to postal service; the people and
areas served either by house -to -house delivery or by picking up the mail are
those most easily reached from a given post office location. In this respect,
the five -digit zip -code area defines the basic functioning region (community)
within which most people fulfill their frequent shopping requirements.

Third, the need for efficient routing, sorting, and delivery of mail demands
that local postal areas be combined into larger regional groups. The first three
zip -code digits identify these regions. Arizona is divided into eleven, including
the two metropolitan centers (Phoenix is 850 and Tucson is 857) and nine
rural regions. Each is served from a centralized distribution point- Tucson,
for example, serves both 856 and 857 -and the boundaries generally indicate
the parts of the state most accessible by the highway network from that loca-
tion. The three -digit zip -code regions repeat some of the principal regional
affiliations seen on other maps of the state. The correspondence between
some of the zip -code regions and the major trading regions outlined on Map
VII.3f is particularly strong and intuitively rational.

TELEPHONE SERVICE

The exchanges of the Mountain States Telephone and Telegraph Company
and the territories of independent companies present an inviting approach for
identifying regional organization based implicitly upon a community of in-
terests and the movement of messages. They form one more set of specialized
human regions. The geometric boundaries aligned with the cardinal directions
certainly fail to represent real community boundaries, yet the general size and
shape of areas served by telephone from a central city could reflect a settle-
ment's area of dominance.

Most impressive is the absence of service over extensive areas. These non -
service areas highlight Arizona's sparsely settled lands in the Transition and
Plateau as well as isolated mountainous and low desert areas of the Basin and
Range. The isolation and sparse settlement of the Arizona Strip shows clearly
in the amount of area that is without service. A similar area exists on the
Papago Reservation and in the desert heartland of extreme southwestern
Arizona.



THE TRANSPORTATION NETWORK

Arizona, even more than California, is wedded to the automobile and
truck. Consumption of gasoline and vehicle ownership per capita far exceed
national norms. More than one half of the trucks are pickups, one of the key
symbols of the Southwestern lifestyle. Per capita expenditures for private
transportation are higher for Phoenix and Tucson than the average of 25
other large cities surveyed.

Roads (Map VII.6) are the critical paths of the circulatory system, and
Arizona possesses a wide variety: modern interstates; federal and state high-
ways, almost all of which are paved; county, Indian reservation, and Forest
Service roads, the bulk of which are unpaved; and a variety of jeep tracks and
trails popular with off -road - vehicle enthusiasts.

The interstate highway system was designed primarily to carry through
traffic. In Arizona's "northern corridor" it roughly follows the route of its
predecessor, U.S. 66. In the south the interstate takes the main "southern
corridor," abandoning the circuitous route of U.S. 80 through Douglas and
Bisbee. I -10 represents a direct new route linking Phoenix to southern Califor-
nia. North -south movement is facilitated by I -17 and I -19 which connect
Flagstaff with Nogales via Phoenix and Tucson.

The federal highway system, which approximates the early network of
state routes established in 1927, follows a meandering course today, connect-
ing established centers rather than offering direct long- distance links. Every
one of Arizona's county seats is served by a federal highway.

The state system now serves mining and recreational areas away from the
federal system. State highways are especially concentrated in the White
Mountains and the southeastern part of the state.

County road mileage is greater than that of any other category. Not only
do they fulfill their traditional function of serving farmers and isolated ranch-
ers, but they increasingly appeal to the urban hunter, fisherman, and explor-
er. In some areas a high proportion of these so -called county roads are pri-
vately owned but maintained by the county, and represent a potential source
of conflict over the right of access.

The main line of the Atcheson, Topeka, and Santa Fe Railway crosses the
northern corridor and extends an important branch line south to Phoenix,
serving a number of communities with feeder lines along the way. A second
line runs west from Phoenix to California via Parker.

Since 1926 Phoenix also has been served by the main line of the Southern
Pacific Railroad from Arizona's southern corridor. Although the onetime
heavily used line from New Mexico into Douglas and Bisbee has been aban-
doned, the Southern Pacific maintains branch lines to serve mines. Mining
companies themselves own some short lines. The implications for industrial

NAVAJO COMMUNICATIONS COMPANY, INC.

Phoenix

ARIZONA

TEL. co.

AREAS SERVED BY MOUNTAIN STATES
TELEPHONE AND TELEGRAPH COMPANY
(Individual exchanges indicated)
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AREAS WITHOUT ESTABLISHED SERVICE SOURCE: MOUNTAIN STATES TELEPHONE AND TELEGRAPH.
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development of Phoenix having two railroads and Tucson only one have yet
to be satisfactorily probed. Both cities lie in the same freight -rate zone for
carload shipments from the east.

Flying became an important means of transportation early in Arizona's
history. Counting private plane traffic, Phoenix's Sky Harbor Airport is one
of the busiest in the nation. It loses fewer hours because of bad weather than
any major airport. Tucson had the first municipal airport, airport motel, and
airport industrial park in the nation. It's 12,000 foot runway is especially
long. All county seats, major mining settlements, and larger towns have
lighted airports as do places near most major recreation areas.
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HIGHWAY TRAFFIC FLOWS

The volume of motor vehicle traffic carried on Arizona's highways helps
identify regional centers and the places integrated with them (Map VII.7).
For many years the corridor function of Arizona's routes has been empha-
sized; but since World War II the flow of local traffic has come to surpass out -
of -state vehicles on all routes other than the I40 /U.S. 66 northern corridor.
It is not that fewer out -of -state cars pass through Arizona, but that the state's
population has grown dramatically.

Traffic carried by the southern corridor (I -10 and I -8) has increased
through the years to where it now approximates that of the north. Traffic in
the south is less seasonal than in the north which carries a heavy summer peak
load. The southern route also serves a higher percentage of local traffic. Mas-
sive increases in local populations, auto air conditioning, and the growth of
traffic among the Sun Belt states from Florida to California contribute to the
south's increased traffic.

The importance of tourism is evident in the widespread occurance of out -

of -state cars throughout Arizona's road network. Two exceptions are the
roads leading to the recreation areas of the White Mountains and the high-
ways in Cochise County which are patronized largely by Arizonans. U.S. 70
from Safford to Globe has lost importance for through traffic since the
1940s.

Many regional nodes stand out. The density of population in the Salt
River Valley is reflected in the heavy traffic present along its entry routes
from every direction. Not all traffic represents regular contacts with Phoenix,
however. Heavy traffic between adjacent mining communities is noteworthy.

Heavy traffic flowing into cities such as Phoenix and Tucson and into
mining towns denotes regional centers to the extent that the traffic measures
trading areas -places from which people come to work, shop, or use other
urban facilities. What little evidence we have available about commuting pat-
terns in Arizona suggests that they can produce rather large interconnected
regions. Forty mile commuting distances are not uncommon and sixty closer
to the limit. Ft. Huachuca generates a network of commuting routes from
Bisbee to Tucson. The Cottonwood, Camp Verde, Sedona, and Jerome areas
seem tied together by commuting workers as well as shoppers. Sedona high
school students commute to Cottonwood and Flagstaff. The Sedona -Oak
Creek -Jerome- Prescott area also profits from heavy tourist traffic, instate as
well as foreign.

Some settlements obtain their support and significance as junctions with-
out a comparable emphasis upon local commuting. Among these smaller com-
munities supported by large through- traffic volumes are Gila Bend and King-
man. Flagstaff, like Phoenix and to some extent Tucson, is both junction and
commuting center.
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HIGHWAY SERVICES

Next to the automobile and telephone, the bus provides one of the more
important linkages among places. The direction and intensity of passenger
movement may be used to identify subregions within Arizona. Although our
map does not provide flow data, it does introduce us to the communities and
the routes which connect them to areas beyond. Most communities and areas
have bus service. The major exceptions are the Indian reservations, particular-
ly the Navajo, Hopi, and Papago. Only the Ft. Apache (White River Apache)
among the larger Indian reservations has had regular bus service. Some mining
communities are without bus service. Among many Indian people the nearby
ubiquitous pickup truck is considered essential.

Travel, trucking, and highways are so integral a part of the American way
of life that a new geography of the road has developed. The impact of the
truck upon communities has not been given the same attention accorded the
railroad in its heyday. Using a combination of indices such as truck telegraph
and repair facilities we present an initial identification of trucking centers on
Map VII.8. All are along interstates; only one, Holbrook, is east of the Flag-
staff /Nogales corridor; and the Colorado River or California boundary at-
tracts three.

Highways present problems ranging from vehicle malfunction and acci-
dents to inclement weather and fatigue. The highway and its users develop
their own regions of needs and facilities. Despite the seemingly long distances
between settlements, ambulance service is considered adequately accessible
along all major routes except the lower Gila where expanding agriculture has
not been accompanied by a comparable growth in "urbanization" and the ser-
vices it implies.

The small roadside table with a green metal trash can is being replaced by
elaborate safety rest stops in Arizona along the east -west Interstates and
between Flagstaff and Tucson on the north -south corridor. Whole communi-
ties of overnight campers spring up at night. Resident managers cater to
travelers as they utilize brightly lighted, paved, landscaped grounds with run-
ning water and inside plumbing. These become the new transient communi-
ties, watering holes, or pit stops which enable people to pass through Arizona
more safely and remember it more fondly.

The location of state highway patrol headquarters provides another sample
of how movement and accessibility help define regions. The roster of head-
quarters is similar to truck centers except that Gila Bend and Ehrenberg are
truck centers only, and Miami, Casa Grande, and Sierra Vista are -patrol but
not truck centers.
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The development of Arizona can not be treated adequately in isolation, no
matter how much attention is given to conditions and events within the state.
The nature of places is such that they are as much the product of what lies
beyond the boundaries -their situation -as they are of that which lies within.

Arizona's ties with places beyond its borders, both past and present, are
numerous and varied. They involve the interaction of ideas and directives,
people, goods, and money. Theoretically, the flow should be most intensive
between Arizona and its nearest neighboring lands and, other conditions be-
ing equal, should decrease as distance increases. The neighboring area of in-
tensive and significant interaction is one approach to defining Arizona's re-
gional setting.

Many definitions of this regional setting have appeared in the past. They
are usually labeled "The Southwest." The area included has varied greatly
through the years. Most definitions of the Southwest have not been based so
much upon the degree of interaction among its members as upon the presence
of certain common conditions. This approach to Arizona's regional setting
emphasizes the similarity of natural and cultural features such as landforms,
peoples, vegetation, history, climate, and land use. The advantage of regions
based upon common characteristics is that they are relatively easy to delimit.
They also facilitate analysis by allowing comparisons between the use of the
same resource or the actions of the same people inside Arizona with those
outside the state. Defining a Southwestern regional setting based upon the
interaction that occurs between Arizonans and their neighbors is much more
difficult.

STATE BOUNDARIES: DISCRIMINATIVE OR DECORATIVE?

Arizona's regional setting begins at the state boundaries. The question
asked here is whether these boundaries mark significant changes in anything
other than government? The answer is no surprise. Like most state boundaries,

Arizona's are more decorative than discriminating when applied to most as-
pects of land and life. A major exception is the abrupt cultural break that
occurs along the international boundary with Mexico. Arizona's other bound-
aries provide little assurance that even government will be of uniform appli-
cability through the bounded area because of the extensive Indian reserva-
tions within the state. Many of the states jurisdictions and some of its services
are greatly reduced or entirely absent on the reservations, giving these places
a quasi- Arizona status with respect to effective state government. Add the
great cultural differences between reservations and the rest of the state and
reservation boundaries become more discriminating than state boundaries.

Arizona's state boundaries are mainly antecedent and geometric; that is,
they were drawn prior to settlement and follow lines of the geographical grid
rather than landscape features. They have undergone minor adjustment since
their establishment, as elsewhere in the United States, but there is little pros-
pect for future change. The boundaries pose a variety of problems, which is
not surprising in view of the nonchalant manner in which the Congress estab-
lished most western boundaries and the massive settling which followed.
Arizona's northern and eastern boundaries are simple extensions of what were
existing boundaries of adjacent territories. The northern boundary, which
separates to some degree the higher plateaus of Utah from Arizona, is some-
what less than ideal. Accessibility costs are high for Arizona into its territory
north of the Colorado River (the Arizona Strip) and for Utah to its isolated
southeast corner. Arizona ignored early Utah efforts to change the boundary
to improve accessibility. Arizona's northern boundary extended westward to
the Von Schmidt line separating California and Nevada until 1863, when
Nevada obtained Arizona's Pah -Ute County and what became present day Las
Vegas (see Map VII.1).

The eastern boundary initially split the Navajo and Apache from Hispano
peoples in New Mexico. The central part of the boundary attracted Mormons
in the 1870s and 80s in part because it enabled harassed polygamists to main-
tain households more safely in two states. Anglo ranchers of Grant County,
New Mexico made overtures in the late 19th Century toward adjusting the
boundary to incorporate their county into Arizona. The fact that Arizona's
eastern boundary leaves the headwaters of the Gila River in New Mexico is
potentially troublesome but proved beneficial recently in helping gain New
Mexico's support for the Central Arizona Project.

Arizona's only natural boundary is the Colorado River on the west. Ac-
cepted in general from earliest times the boundary's specifics have been con-
tested. California early claimed the Yuma area, and did not agree to the final
demarcation of the entire boundary until 1961. Sharing the Colorado River
boundary with California, which contributes little water to the river, has led
to historic conflict over water rights. Resolutions have favored California,
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although the 1960 Supreme Court decision is viewed by most as a victory for
Arizona. In the 1970s some politically oriented farmers from California's
Imperial Valley declared that it would be to their advantage to become part
of Arizona.

The southern boundary differs in origin and function from the others. Its
location was delimited in the Gadsden Purchase to assure a satisfactory land
passage from El Paso to the Pacific Coast. It follows a more southerly latitude
than the New Mexico border in order to include the San Bernardino Valley
south of the Chiricahua Mountains. Railroad Pass, the modern route on the
north, was unknown at the time. After continuing westward far enough to
intersect the San Pedro Valley and Santa Cruz River Valley routes to the Gila
River, the boundary trends northwest to a point 20 miles south of the meet-
ing of the Gila and Colorado Rivers. This assured U.S. control of the Yuma
Crossing. Mexico kept its land corridor from Sonora to Baja California and
the U.S. obtained unrestricted navigational use of the Colorado River in Mexi-
co. The boundary did follow the approximate frontier between Apache and
Mexican settlement in the east, but in the west it severed the Papago lands.

Once established, the international border promoted great differences in
human geography. Guaymas and Sonora declined as sources of supply, and
Arizona and Sonora developed almost independently, each striving to become
integrated into their national systems. But the historic unity of Sonora and
Arizona found in Kino's Pimeria Alta and symbolized by the state name
which originates from the Valle de Arizonac in Sonora has begun to re-
emerge in recent years as the barrier function of the international boundary
declines. In addition to the historic movement of immigrants, cattle, and
copper northward, Sonora and northern Culiacan now send large quanties of
winter vegetables along with shoppers, tourists, investors, and the ill to Ari-
zona. Arizonans in turn travel south in increasing numbers for recreation to
the Gulf of California. Punta Peñasco is but 210 miles from both Phoenix
and Tucson. Crossing the border becomes increasingly trouble free. Border
communities such as the Ambbs Nogales are among the most integrated and
cooperative along the entire Mexico -U.S. border. Patrolling the border against
smuggling and illegal immigration has become a major problem in recent
years, but in its own way this traffic attests to the growing reality of a mod-
em day Pimeria Alta that combines northwest Mexico and southwest United
States.

DEFINITIONS OF THE SOUTHWEST

So varied are the past and present definitions of the Southwest that its
very existence might be considered debateable. While one scholarly study
reports it to be the most clearly identified region in America by laymen, the
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Bureau of the Census, numerous other federal agencies, and various academics
do not recognize its existence! The problems seem to lie in a misunderstand-
ing of what a region is or should be expected to do. No one definition of any
region will serve every purpose. Unfortunately, confusion and disillusionment
occurs when attempts are made to define or characterize too many aspects of
the Southwest for too large an area. Too many writers have depicted a large
Southwest that is 1) mild to hot all year round, but northern Arizona, New
Mexico, and most of Texas aren't; 2) to have Indians, but Texas doesn't;
3) to have a Spanish heritage, but northern Arizona and Oklahoma don't;
4) to have areas drier than any in surrounding states, but Arizona hasn't;
5) to be experiencing a population boom, but many areas aren't. Like any
region the Southwest - however defined -must be a land of few universals
where natural and human variety are abundant.

Map VIII.1- Definitions of the Southwest -utilizes a variety of Southwest-
ern regions in an attempt to discover how much agreement there is about the
area and to identify its core or heartland. While by no means exhaustive, our
search includes a variety of sources ranging from the popular to that of pro-
fessional geographers. A lack of agreement clearly exists. The map is an elo-
quent argument for the modern geographer's contention that most regions
are convenient human constructions rather than existing territories to be dis-
covered; regional definition must be clearly stated before it can be used to
analyze the setting of a place within it.

What we call the "Traditional Southwest" consisting of the states of Okla-
homa, Texas, New Mexico, and Arizona is perhaps the most commonly held
view of the Southwest. The region gains its appeal in part because it includes
a block of contiguous states lying southwest of the nations heartland, the Mid-
west. There are great differences between the eastern borderlands in Texas and
Oklahoma and the rest of the region. In fact, there exists so much variety
within these four states that any generalizations made about the region must
be applied with considerable caution to Arizona.

The Traditional Southwest is apparently losing ground to what we call the
"Contemporary Southwest," a more limited territory embracing Arizona,
New Mexico, and the Rio Grande country of Texas near El Paso. This region
is utilized by geographers such as Meinig and Carlson who see the juxtaposi-
tion of Hispanic, Indian, and Anglo peoples as the most distinctive and dy-
namic characteristic of the area. This definition agrees essentially with lumi-
naries of Southwestern literature, such as Erna Ferguson, who focus their
Southwest upon New Mexico and adjacent, sometimes peripheral Arizona.
Limited criteria (three peoples) and smaller area provide the Contemporary
Southwest with a uniformity absent from the larger Traditional Southwest.
By viewing people rather than nature as the discriminating element, it recog-
nizes that the meaning of the land is largely derived from the aims, attitudes,
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and skills of the occupants and that it is they who give meaning to a place.
Within the confines of the state boundaries of the Contemporary South-

west lies a still smaller area included in nearly all definitions -the area identi-
fied on the map as having the highest "coincidence of definitions ". This ap-
pears to be the core or heartland of the Southwest. It consists of the southern
two -thirds of Arizona and the western two- thirds of New Mexico. Northeast-
ern Arizona is not in the core because it has too few Hispanic people or in-
fluences. Northwest Arizona, known as the Strip, is a land sparsely settled
almost exclusively by Anglos with close ties to southern Utah. The "Little
Texas" area of New Mexico east of the Pecos River also falls outside this
Southwestern heartland because it has too few Hispanic traits and Indian
peoples. It is a westward extension of the Anglo culture of central and west
Texas.

This rather academic identification of a Southwestern core is supported by
one popular definition employed by an Arizona bank, which restricts the area
even further. Only the southeastern third of Arizona is in the bank's South-
west, with the northern Plateaus considered part of a Mountain region and
the western third of Arizona part of a Pacific Coast region. Only Maricopa,
Pima, Pinal, Santa Cruz, Cochise, and Graham counties are left within the
Southwest.

Another definition of the Southwest which is becoming increasingly useful
is the "Pacific Southwest" of California, Nevada, Utah, and Arizona. Califor-
nia has much in common with Arizona, sharing a long Spanish - Mexican histo-
ry, a semi -arid climate, a large contemporary Spanish speaking population, a
longstanding influence upon Arizona fashions, a high rate of population ex-
change, and increasingly strong business and recreational ties. Arizona is
much more closely tied to California in the exchange of people, materials,
and ideas than it is to New Mexico. The major deterrent to thinking of the
Southwest as Arizona, California, Utah, and Nevada is the severing of the
numerous uniformities of history and contemporary peoples which bind
Arizona to New Mexico.

Among the four major "Southwests" encountered by Arizonans today,
the least familiar is probably the "Gulf Southwest" of Louisiana, Arkansas,
Oklahoma, Texas, and, usually, New Mexico. This is an old idea. Like the
Pacific Southwest, it separates Arizona from New Mexico, and could be used
as a compliment to that regional subdivision of the Southwest if it did not al-
so include Louisiana and Arkansas. Their inclusion makes this Southwest a
genuine impediment to communication and analysis. Yet it remains alive.
Impossible as it may seem to Arizonans, the Gulf Southwest definition was
used as late as 1970 by Weniger in his Cacti of The Southwest: Texas, New
Mexico, Oklahoma, Arkansas and Louisiana.

Other Southwest regions not shown on the map deserve mention, for they,
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too, have been or are employed in conveying impressions often thought to
apply to Arizona. Seldom encountered is an "Old Southwest" of the post -
Revolutionary War period consisting of Mississippi, Alabama, Tennessee and
Kentucky. It formed a counterpart to the better known Northwest Territory
of the Great Lakes area. Contemporary perceptions of select groups may be
quite different. When asked to outline their concept of the Southwest, Uni-
versity of Arizona students depart most from the previous definitions by ex-
tending the northern boundaries into southern Nevada, Utah, and Colorado -
areas included years ago in the Santa Fe Railroad's view of the Southwest.
Most of these students are apparently prompted to make this extension of
the region northward because the areas added share with Arizona and New
Mexico some of the scenic features of the Colorado Plateau, many prehistoric
Anasazi archaeological ruins, and a significant Hispanic population in parts of
southern Colorado.

There are, it seems, many Southwests, but most observers would probably
agree that New Mexico and Arizona fall within it and contain the core or
heartland of the area. Despite this heartland position, Arizona suffers a form
of, regional schizophrenia. The state has much in common with New Mexico,
a uniformity of peoples, history and, in part, natural environment. But Cali-
fornia and Texas represent two powerful centers of influence that continue
to pull at this region. It is changing and may eventually, in a functional sense,
become little more than a romantic memory. A look at some of Arizona's
contemporary business and administrative ties may help clarify current re-
gional trends.

CONTEMPORARY ADMINISTRATIVE REGIONS

A look at some regional divisions used by organizations and federal agen-
cies may help refine understanding of Arizona's regional affiliations. Admini-
strative regions serve as vehicles to implement the flow of directives, informa-
tion, money, and people over an area. It is assumed that administrative re-
gions reflect areas where an organization's responsibilities are similar and bar-
riers to access minimal. Of course, the size and shape of the administrative
region will also be governed by the density and distribution of an organiza-
tion's "market ", the amount of service or attention it must deliver, the his-
tory of the organization, and the whimsical circumstances of past and present
leaders. The sample of organizations on Map VIII.2 represent a variety of
organizations that reflect conditions in the 1980s.

Administrative regions show Arizona to have stronger ties with the Pacific
Southwest than with areas to the east. Four of the six regions mapped have a
Pacific Coast orientation, and this is typical of numerous unmapped examples,
such as the American Association of Retired Persons or the Pacific Coast
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Athletic Conference which the University of Arizona and Arizona State Uni-
versity joined recently. Most significant is the federal government's inclusion
of Arizona with California and Nevada for the administration of a number
of departments. Many federal programs of great concern to Arizonans such as
school desegregation, public housing, and environmental protection are di-
rected from San Francisco. These federal agencies have been criticized by
Arizonans as being headquartered in a place too distant and too different to
enable officials to understand local problems. All of the Pacific Southwest
regions exclude New Mexico, splitting the Southwest heartland and separating
the two states most often associated with the Southwest. Only one of the ad-
ministrative organizations in our sample, the Forest Service, groups New
Mexico with Arizona to approximate the Contemporary Southwest Region.

Arizona's regional schizophrenia is underlined by the unusual regional
affiliation given it by the National Education Association and the Federal
Reserve Bank. The N.E.A. is one of the very few known to follow, even loose-
ly, the official Bureau of the Census region which includes Arizona as part of
a Rocky Mountain division. Most unusual is the Federal Reserve Bank's divi-
sion of the state into two regions which separate Phoenix from Tucson. This
division, whatever its present significance to state -wide branch banking, pre-
serves memories of the Civil War, with Tucson and southern Arizona oriented
toward the South and northern Arizona to the North.

SOUTHWESTERN BUSINESS TERRITORIES

The marketing territories of firms engaged in wholesale and retail distri-
bution of goods also show a strong Pacific Southwest regional alignment.
However, the Pacific orientation is not as strong as that for administrative
regions. Several firms form distribution territories which unite Arizona with
New Mexico and West Texas to support the Contemporary Southwest region-
al definition favored by scholars.

California's business ties are especially strong among retail merchandising
firms such as Sears and Safeway (Map VIII.3). California based firms are
strongly represented in Phoenix and Tucson in such enterprises as super-
markets, movie theaters, restaurants, banks, shopping centers, and apart-
ments. A variety of other Tucson retail businesses such as lumberyards and
hotels have been purchased by California interests. The metropolitan magnate
of southern California is so strong that Chevrolet, Shell, and Safeway sever
Yuma County from the rest of Arizona and place it within their California
territories.

California loses its dominance to New Mexico and West Texas among com-
panies dealing in specialized retail products such as automobiles and gasoline.
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Local Ford and Chevrolet distribution territories are much like the Contem-
porary Southwest, embracing Arizona, New Mexico, and Texas near El Paso.
Other types of distributive businesses from the East have extended their op-
erations into Arizona during the 1960s and 70s. Examples are fast -food out-
lets, drug chains, and independent gasoline marketers. But California firms
seem to have been more successful. A number of businesses including dis-
count houses, brand name petroleum companies, and variety stores with suc-
cessful operations in the Traditional or Gulf Southwest withdrew from Ari-
zona after unsuccessful attempts to expand their territory westward.

Arizona is on the frontier of business territories directed from California
and the East. While little detailed research has been done on the regionaliza-
tion of business firms in the Southwest, or elsewhere in the nation, it would
appear that Arizona is increasingly becoming part of a Pacific Southwest
regional setting while retaining its schizophrenic character. Both business and
administrative regions underscore the fact that Arizona's Southwest, as a
functional region, is increasingly the Pacific version rather than the scholarly
Contemporary or the popular Traditional. History and the natural environ-
ment support close ties with New Mexico and west Texas, but the working,
playing people of today's Arizona favor California.

ARIZONA'S CHANGING SITUATION

Arizona's situation during the last half of the 19th century has had a pro-
found influence on the state's human geography. This was a critical time dur-
ing which the foundations of contemporary settlement were laid. Many ele-
ments persist and are easily identifiable in today's settlement patterns, tradi-
tions, economies, preferences, and links to the outside world.

During most of the 19th century, Arizona served as a route rather than a
destination. The territory, like the bulk of western America, was land to be
crossed, replete with empty distances, natural obstacles, and possible dangers.
Arizona lay between places, growing places with significant populations and
established attractions: the settled East, the golden lands of California, the
budding Mormon heartland near Salt Lake, and groups of old Hispanic
settlements in both Sonora and along the upper Rio Grande Valley in New
Mexico. Arizona seemed to offer few special merits to draw or detain -
possible minerals, potential forage for livestock, and a lot of unclaimed land -
but these were poorly known and more than offset by notorious detractions -
inhospitable deserts, hostile Indians, rugged terrain, and a virtual absence of
"civilized" settlement.

Two aspects of this situation, the distribution of surrounding population
centers and the pattern of landforms, were dominant in regulating access to
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and through Arizona (Map VIII.4). From the years of the California "gold-
rush" most traffic was drawn from the populous eastern United States, and
as California developed, the return flow achieved substantial proportions.
People, styles, techniques, and commodities extended into Arizona from both
sources, which became firmly linked by two transcontinental rail lines in the
early 1880s. In the previous two decades, mushrooming San Francisco had
asserted a strong influence on Arizona's part of the Southwest. Disenchanted
miners and entrepreneurs also rebounded from northern California into the
area to found new communities and assume leading roles in existing ones.
Direct rail connections brought reorientation to the East and paved the way
for eventual domination by Los Angeles in the 20th century.

Specific routes across the Southwest were guided by easy passage around
mountainous areas and dissected plateau country and were determined quite
early. Two natural East -West corridors, separated by the ragged southern edge
of the Colorado Plateau, allow passage across North America through the al-
most continuous wall formed by the Rocky Mountains and Mexico's Sierra
Madre. Both of the corridors cross Arizona and their influence on settlement in
the state is obvious. Except for mining communities and isolated agricultural
communities, few significant settlements away from these routes have pros-
pered. The less accessible lands far from these routes are the state's back-
waters, where federal lands and Indian reservations survive in relative isola-
tion.

Influence from the Mormon core to the north was most intense during the
period of agricultural colonization of the late 1870s and 1880s. Despite dif-
ficult terrain, Mormon settlers dispersed southward with strategic goals that
included holding the land and securing contacts with Mexico. Until comple-
tion of the temple in Mesa, interaction between Arizona's Mormon communi-
ties and southern Utah was intense. Off the Indian reservations, rural land-
scapes throughout eastern Arizona still exhibit features diagnostic of this
history.

External Hispanic influence was at its low point during the late 19th cen-
tury. The Mexican population left in southern Arizona by the Gadsden Pur-
chase was inundated by the flow of Anglos and previously critical links south-
ward to Sonora deteriorated. Promising shipping connections to the Gulf of
California via the Colorado River or overland from Guymas began to develop
but were eclipsed by completion of the Southern Pacific's transcontinental
line. The international boundary became not so much a barrier as an expres-
sion of a developing cultural frontier. Reassertion of strong ties to the south
is a 20th century phenomenon that accelerated with the Mexican Revolution
and grew with increasing populations and economic disparities on both sides
of the international boundary.

Influence from the Hispano core area in New Mexico was negligible, per-

haps because the relatively small population there perceived few advantages
to relocation in the similar landscapes of adjacent Arizona. Prior to 1870 a
few Hispanos had settled in the valley of the Little Colorado River. There are
still descendents of this contingent in St. Johns, but today that community
has a strongly Mormon flavor.

The situation prevailing in the 19th century has, of course, changed, in
both the chronological and geographical sense of the word. Phoenix, Tucson,
the Grand Canyon, and many other locations have become important destina-
tions in their own right, both for outsiders and for the state's growing indige-
nous population. Sunshine, dry air, natural wonders, jobs, cultural diversity,
open spaces, reputable institutions, and a variety of other elements have com-
bined to produce a positive reputation that now draws attention, people, and
products into the state. At the same time Arizona has become a significant
origin for products and other contributions to the region and world beyond
its borders.

The relative importance of Arizona's transit function has decreased, but it
has not disappeared. Great volumes of traffic continue to move across the
state by highway, rail, and pipeline through the two major East -West corri-
dors. In many respects their primary function is still that of giant umbilicles
for sustaining life in southern California. Even today it is not unusual in Ari-
zona to receive goods manufactured in eastern U.S. via Los Angeles, after
they have already completed one trip across the state.

California's major impact upon Arizona came with the growth of Los
Angeles and southern California. Initially offering a pleasant and "healthful"
climate as well as opportunities in land investment, agriculture and business,
its development continually anticipated Arizona's by several decades. It be-
came a magnet for migrants in the late 1880s, leaving Arizona with well
travelled corridors dotted with railroad facilities, tourist services, and local
trading distributors, but with few residents. Southern California became the
goal of many Arizonans, too, either for permanent settlement or vacations.
Arizona's urban culture increasingly followed California's after the turn of
the century. Popular house styles almost mirrored Los Angeles from the time
of the introduction of the bungalow until the post World War II period. The
importance of Los Angeles' situation can be appreciated if we begin to specu-
late what Arizona would be like if Los Angeles were no bigger than Santa
Barbara or if it were situated 500 miles further west.

ENERGY DISTRIBUTION FACILITIES

Energy distribution systems in Arizona are intricately tied to the surround-
ing region. Three -quarters of Arizona's energy supply originates outside its
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borders, and the state is rapidly becoming a major generator of electricity for
export to southern California. The location of consumers and fuel sources,
most of which are external, and the position of efficient transportation routes
across the state are apparent in the networks displayed on Map VIII.5. Not
surprisingly, the Phoenix metropolitan area and Tucson are the principal
domestic destinations.

California and Texas assume dominant roles in fashioning the pattern of
natural gas, crude petroleum, and petroleum product pipelines shown on the
map. A major pipeline brings natural gas from Texas and New Mexico into
Arizona along the southern corridor, aided in eastern Arizona by three branch
lines. West of Phoenix there is but one line and it departs from the traditional
Gila River route of the southern corridor in favor of a more direct route to
Los Angeles. The Topock - Needles and Yuma areas are served by branches
from the California mainline. Communities along the northern corridor profit
from the fact that it carries two natural gas lines from Texas to California.

Crude oil produced in the Four Corner's area is piped across the state to
refineries in California. Accelerating crude production in Alaska and declining
reserves in the Four Corners field and Texas have led to discussion of convert-
ing this line to carry Alaska crude from California ports to refineries in New
Mexico and Texas. There is also serious discussion of converting the natural
gas pipeline west of Phoenix and its eastern extension through northern
Cochise County into eastward carriers of Alaskan crude. This would bring in-
expensive crude oil close to the Phoenix metropolitan area, whose population
has reached the point where it can economically support a modern refinery.
A favored proposed site for such a refinery is near the settlement of Mobile in
western Maricopa County.

Of immediate importance to the average resident is the petroleum prod-
ucts pipeline that follows the southern corridor, for it brings competitive gas-
oline prices to nearby areas. Phoenix receives most of its gasoline from Cali-
fornia, and Tucson from Texas, though the direction of flow and source var-
ies throughout the year in response to differing regional demand and supply
patterns in California and Texas as well as Arizona.

Arizona has access to but one -fourth the hydroelectric power generated
along the Colorado River, the bulk going to California. Even so these federal
facilities along the western boundary supply 70% of Arizona's hydroelectric
power.

Arizona consumes electrical energy from coal mined mainly outside the
state while using a considerable portion of in -state resources to produce
power for its neighbors. Much electricity and coal is imported from New
Mexico despite the fact that Arizona's Black Mesa coal is superior. Rail and
belt. move Black Mesa coal to the Navajo plant at Page, Arizona, which dis-
tributes electricity into central Arizona, southern California, and Utah. Black



Mesa coal is also moved west by pipeline as a water based slurry to the
Mohave generating station in Nevada from which some power is returned to
Arizona. Coal has now surpassed gas and oil as the chief source of Arizona's
electrical energy with the major source of increased supply coming from the
Gallup, New Mexico area. This northwest New Mexico source of electricity
explains the northeast to southwest trend of power lines northeast of Phoenix
on Map VIII.5. Distant Tucson received one -fourth of its electrical power
from this source in the late 1970s.

The increased use of Arizona and New Mexico coal and the addition of a
nuclear plant will enable Arizona to produce an increasing share of its electri-
cal power needs in the future. It will also increase the amount of power Ari-
zona exports to California from both sources. A major new power plant (the
"Coronado ") is nearing completion at St. Johns, and a second is planned for
nearby Springerville. Initially 70% of the output of the Palo Verde nuclear
plant near Wintersburg will be sent to California. High sensitivity to air pollu-
tion and nuclear accidents coupled with the greater distance to coal sources
prompts California energy planners to look to Arizona as a growing source of
future electrical power.

INTERSTATE AIR SERVICE

Arizona's external ties extend beyond the Southwest for it functions with-
in a highly integrated nation in what has become a global setting. Non -stop
and direct airflights depicted on Map VIII.6 are useful measures of the inter-
action among places. Arizona's air service shows it to be more closely tied to
the Midwest and Middle Atlantic regions than to the Northwest and South.
Miami has the only non -stop flights to Arizona from the "Deep" South, a
product of size and the common Sunbelt amenity and retirement orientation
of its population. Business interests go far to explain the popularity of non -
stop service between Phoenix and smaller Texas cities and provide one of the
relatively few pieces of evidence that the eastern oriented Traditional South-
west retains considerable vigor in the face of what appeared to be the growing
dominance of California and the Pacific Southwest. Service to the Pacific
Northwest and the Rocky Mountain north is not well developed. In the case
of the latter as well as the western Midwest and Great Plains, a small local
population contributes to the poorly developed air traffic.

The air ties of Phoenix and Tucson with Sonora and all of Mexico are
more intensive than those of competing Southwestern cities of Albuquerque
and El Paso. Albuquerque stands out as the regional center offering the best
service to all cities of the Contemporary and Traditional Southwest. But, its

ties with the nation are weaker than those of Tucson and Phoenix; Albuquer-
que lacks a comparable winter tourist industry and its population is modest
compared to Phoenix.

Phoenix, which has more non -stop and direct flights to points within the
U.S. than Tucson, has been increasing its advantage through the years. This
growing centralization arises from the Salt River Valley's high rate of popula-
tion growth, its expansion as a business and government center, and the larger
payloads demanded by newer, bigger aircraft.

INTERSTATE RAIL SHIPMENTS

Map VIII.? shows the flow of manufactured goods to and from Arizona by
rail during the mid 1960s. The data are both old and crude, in that they re-
sult from a one percent sample of carloads and report traffic in tonnage
rather than value of products shipped. Nevertheless, the pair of maps present
the most recent data available on shipments and graphically documents the
relative strengths of commercial transactions between Arizona and the rest
of the nation. Flows between origins and destinations within Arizona are not
shown, but they represent a substantial portion of all shipments involving the
state.

Arizona's imports of manufactured goods are about double its exports.
California is by far the greatest source, producing or at least redistributing
half the goods destined for Arizona. Petroleum products and processed foods
are the most important of these, but chemicals, lumber, vehicles and steel
head a long and diverse list. Petroleum and coal products constitute the bulk
of shipments from New Mexico, and lumber and paper products account for
nearly all imports from Oregon and Washington. Texas contributes food prod-
ucts, scrap metals, and petroleum products. All other states contribute small
volumes, of a diverse assortment of products: machinery from Illinois, vehi-
cles from Michigan, foods from Colorado and Utah, transportation equipment
from Missouri and Ohio, furniture from Virginia.

Exports from Arizona are shipped by rail throughout the U.S., but the
number of important commodities and destinations is limited. Primary metal
products, principally anode copper, accounts for almost all of the shipments
to New Jersey, New York, and Maryland and the great majority to Texas.
California receives food products and a substantial amount of stone and clay
products. Lumber and wood products (except furniture) dominate shipments
to New Mexico, Illinois, Indiana, Ohio, and Michigan.
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IX. CHANGE

Map List

1. Landscape Preservation
2. Vegetation Change
3. Major Arroyos in Southern Arizona
4. Wild Burros and Horses
5. Natural Areas
6. Private Land
7. Rural Subdivisions
8. Copper Production and Reserves
9. Change in Groundwater Levels 1940 -1972

10. Average Depth to Groundwater
11. Potential Surface Water Developments

Perpetual transformation of landscape is a concept basic to modern geog-
raphy. Both the natural and human elements are constantly changing, the
natural often at so slow a rate that it is not apparent in one's lifetime; the
human so rapidly that we may not recognize parts of an urban area after a
five year absence. Few people over forty can return to the place of their
childhood without witnessing dramatic changes in population and landscape.
Much is written about the behavioral revolution America has experienced
since World War II, yet changes in landscape have been equal if not greater,
especially in our cities and in the burgeoning West and South. Arizona, espe-
cially with its great increase in population since World War II, is undergoing a
landscape revolution.

To understand the present it has been necessary in the preceeding pages to
look frequently at the past. Despite recent high rates of growth much of to-
day's Arizona reflects an accumulation from the past, with some landscape
features continuing to perform their original functions while others have
changed functions or become idle or relic features -fields no longer farmed or
land no longer grazed, unused commercial buildings, homes converted to busi-
ness, etc. These changes in the built environment are easily observed, so this
chapter will pay more attention to several slower, less easily observed changes
in the natural landscape.

The most apparent changes stem from the rapid growth in population
since World War II discussed in Chapter III, but we should not forget that
most decades prior to 1940 also registered a growth rate at least twice the
national average. Population growth is both accompanied and made possible
by changes in the economic and technological environment in Arizona as well
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as in the nation. The coming of the northern and southern transcontinental
railroads in the 1880s gave Arizonans much less expensive access to products
of the east and west coast. It literally changed the face of the state by bring-
ing building, household, and industrial materials, even trees and shrubs, into
Arizona as well as opening a potentially larger market for the state's agricul-
tural and mineral products. Some of the important subsequent developments
in the national economy and technology which aided growth or changed land
use in Arizona were : 1) the development of the "refrigerated box car" in the
1890s; 2) the development of the flotation process and open pit mining
methods which made it possible to use Arizona's low grade copper ores dur-
ing the first decade of the twentieth century; 3) the completion of Roosevelt
Dam and the expansion of agriculture in the Salt River Valley in the second
decade, 4) the appearance of the turbine pump for more efficient and deeper
pumping of ground water in the twenties, 5) the arrival of natural gas for
cheaper energy in the early thirties along with 6) the appearance of the evap-
orative cooler and refrigerated air conditioning, 7) the growth of the econo-
my after the Great Depression which enabled more people to take summer or
winter vacations and to retire to Arizona with the aid of social security or
company pension plans, 8) the changing military demands of WW II and the
post -war era which meant that Arizona's weather became valuable for the
training of pilots, and 9) the emergence of the "footloose" electronics and
space -age industries for which distance to market is not a deterrent.

Just as important as the above economic and technologic changes were
changes in America's image of Arizona and the desert. From a hostile, unat-
tractive place the desert became a romantic, inviting playground to which
engineer and scientist, young and old, skilled and unskilled could come and
enjoy year -round outdoor living. The Arizona desert became the host and
home for the new leisure- oriented life style which emerged in post -war Ameri-
ca, a life style that gives equal if not greater emphasis to the amenities of a
place than to its economic opportunities.

In Arizona Tomorrow, Bracken suggests that Arizona's growth since WW II
is significant for three reasons: 1) it is a test case for rapid growth under
much more severe government regulation than was present in the earlier pop-
ulation booms of Florida and California, 2) smog -plagued Los Angeles and
bankrupt eastern cities have led Arizonans to view their rapid growth without
the unrestrained "boosterism" of the earlier booms elsewhere, and 3) until
recently, growth occurred relatively unscarred by heavy industry and its ac-
companying infrastructure.

The rapid post -WW II population growth produced urban and rural changes
also worth noting. Despite the absence of heavy industry and regardless of
whether or not the city is surrounded by valuable agricultural land, Phoenix
and Tucson have experienced the same urban problems of other American



cities along with some new ones. The decline of the downtown area and the
development of a suburban commercial ring or belt along with strips are corn -
mon to America's metropolitan areas as well as to Tucson and Phoenix. Ur-
ban sprawl and a dependence upon private transportation are two features
more pronounced in Phoenix and Tucson than in most American cities out-
side the Southwest. As for the countryside, Lewis (1969) pointed out that
the desire to use the desert and mountains for recreation grew so rapidly in
the 1950s and 60s that neither government nor science knew how to deal
with it. In the Seventies long range plans are being formulated by federal
agencies. The future use of state lands, especially those surrounding Phoenix
and Tucson, are under study. Some counties, too, have enacted land use con-
trols, especially in connection with the spread of rural or remote subdivisions.

What changes will the future bring? Prediction even when accompanied by
a deep commitment to planning is always precarious. Population growth, the
most important item in the equation of the past as well as the future was
overestimated in the 1960s while projections for the 1970s fell short of the
1980 population. Recent projections by the Valley National Bank see Ari-
zona as having a population of 4.1 million in 2000 A.D., whereas Bracken
(1979) predicts 6.2 million for the year 2012, the 100th anniversary year
of Arizona's achieving statehood. In his study for Arizona Tomorrow, Brack-
en estimates that the metropolitan Phoenix area will have a population of 3
million and Tucson between 1.0 and 1.5 million by 2012. His predictions are
based upon an increasing demand by Americans for the outdoor and amenity -
centered lifestyle which Arizona offers. It is possible that rather than have
growth centered in metropolitan Phoenix and Tucson, Arizona will begin to
follow the current national trend with growth directed toward the smaller
cities and towns of non - metropolitan areas. According to Carpenter (1975)
14 percent of Arizona's residents today would prefer to live in communities
smaller than Phoenix and Tucson. It is possible, then, that population will
soar in such places as Flagstaff, Yuma, Prescott, Sedona, the Verde Valley,
and the Upper Santa Cruz Valley if not all of Santa Cruz county, the Colora-
do River Riviera including Lake Havasu City and the Parker Strip, the Show -
low-Pinetop- Lakeside area near the White Mountains, and perhaps places the
size of Casa Grande, Sierra Vista, and Kingman.

To support this new population Wilson (1969), Lindgren (1971), and
Bracken (1979) see growth in manufacturing and services with new industries
emerging as spinoffs from the rapid development of solar energy. Garnsey
(1969) anticipates the successful establishment of new towns in more remote
rural areas while others see a future for new towns as satellites of existing
metropolitan centers which would follow the successful models of Sun City
and Green Valley. Social scientists such as Wilson and Bracken anticipate no
widespread destruction of the natural habitat -desertification -or a water

shortage, while natural scientists (Dick - Peddie, 1969) and popular writers
such as Powell (1976) and Abbey (1977) seem to view man as an intruder
who will fail or has already failed to adjust to the desert environment. Econ-
omists and geographers generally see no water shortage for urban settlements
by 2012 if urban uses gain priority over agriculture and reasonable pricing
and reclamation efforts are made.

In addition to light manufacturing, the service and so- called quaternary in-
dustries (research, government, education, and decision making) will play a
large role in supporting the population. Trade with Mexico will increase
greatly and catering the Mexican and American tourists will be Arizona's
largest industry by 2012 according to Bracken.

Arizona will not have a problem supporting a large population over 65
years of age because in the future as in the past this age group will not be pro-
portionately larger in Arizona then it is in the nation as a whole. Moreover,
the Sunbelt states will most likely continue to skim the cream of the retired,
the wealthier retirees. Bracken speculates about the possibility that this situa-
tion may change and that the poor of all age levels may migrate to the Sun-
belt in the future as they moved to the big industrial cities of the North in the
past. They will be seeking to escape high heating costs, find jobs, and enjoy
the amenity- oriented lifestyle of Arizona and other Sunbelt and western
cities. It appears more likely, however, that rather than poor newcomers be-
coming a major issue, Arizona's Indian population will pose the greater prob-
lem as these people struggle to improve their standard of living while main-
taining cultural traditions and extending their control over reservation lands.

LANDSCAPE PRESERVATION

Our most intensive efforts at keeping the landscape in its natural state can
be found in the wilderness and wildlife refuge areas of the National Wilder-
ness Preservation System and the game reserves and wildlife refuges of the
U.S. Fish and Wildlife Service. As shown on Map IX.1 Arizona presently has
12 congressionally approved wilderness areas and six game or wildlife refuges
and reserves. No roads, vehicles, lumbering, mining or permanent occupance
are permitted in wilderness areas, though prospecting will be allowed to con-
tinue in those that lie within the national forests until 1984. Limited road
access is present in some refuges. Hiking, camping, hunting, and fishing are
permitted in wilderness areas whereas refuges restrict these activities to vari-
ous degrees. One of the major attractions of metropolitan Phoenix and Tuc-
son is the proximity of wilderness areas, one or more of which can be found
within 50 to 75 miles of either city.

Land use within the state's 22 National Park Service sites is under controls
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comparable to those of wilderness and refuge. Hunting and fishing is either
prohibited or closely controlled as are most other human activities. Likewise,
the 3.6 million acres controlled by the Department of Defense experiences
little human interference other than gunnery practice. The extent to which
the landscape and habitat have been modified by these military activities is
not known, but damage is not evident along the historic Camino del Diablo
which extends through the Luke Air Force Base Gunnery Range.

The Bureau of Land Management has identified six "Instant Study Areas"
for wilderness, lands it had formerly designated as "natural areas" or "primi-
tive areas." The BLM also sponsors three resource conservation areas which
demonstrate management practices designed to retard erosion and restore
vegetation.

A substantial increase in wilderness area appears certain in the 1980s. The
Federal Wilderness Act of 1964 and subsequent congressional action require
federal agencies to identify all roadless areas of 5000 square acres or more for
possible inclusion in the new National Wilderness Preservation System. Map
IX.1 shows those proposals of the various agencies which have been or are
most likely to be strongly endorsed as of mid -1979. The National Forest
Service RARE II Program (Roadless Area Review and Evaluation) "admini-
stratively endorsed" 400,000 acres for immediate addition to the Wilderness
System. U.S. Fish and Wildlife Service designated portions of the Cabeza
Prieta and Kofa game ranges and the Imperial Wildlife Refuge. The largest
Forest Service recommendation is the former Blue Primitive Area in the
Apache National Forest. Additional likely prospects are 418,655 acres within
the Lake Mead National Recreational Area and portions of the north rim of
Grand Canyon National Park.

Bureau of Land Management lands offer a high potential for additional
wilderness. Almost one -half of its acreage lies within roadless areas of 5000
acres or more. The final recommendation is due in 1991.

The Arizona Game and Fish Department restricts uses on its limited acre-
age. Wildlife preservationists feel that supervision and habitat preservation has
been minimal on the 8.8 million acres of state lands leased for grazing and
crops.

Although the organization of Soil Conservation Districts came slowly in
Arizona, today approximately 60 of the state's 72 million acres are organized
into 31 districts which seek to either maintain, restore, or improve the land
(see Map VII.3e).

Off -road -vehicles present one of the major threats to landscape preserva-
tion in the desert. In the national forests, 63 percent of the land now has
restrictions. National parks are also closed to off -road - vehicles, as are military
lands and refuges, but Bureau of Land Management and state lands remain
open.



The expansion of wilderness and refuge lands for landscape and habitat
preservation is a controversial issue. Conservationists argue that all but 200,000
of the National Forest Service's 1.9 million acres of roadless areas should be
declared wilderness. Lumbermen, corporate and small miners, ranchers, and
the advocates of more intensive recreational use seek a minimum of addi-
tional wilderness. Cattlemen argue that grazing cannot be conducted econom-
ically without vehicles, wire fences, and machine - serviced stock tanks. Lum-
bermen point out that the Forest Service's roadless areas contain 10 percent
of the state's timber and are used by but seven percent of the vacationing
public. Miners call attention to the nation's needs for metals and to historic
rights of prospecting in the West. Conservationists respond that if a full two
million acres were added to the Wilderness System in Arizona it would
amount to but five percent of the state's total area. Their most insistent argu-
ment, however, is that once occupied and intensively used, the land can never
again be reclassified as wilderness. The landscape preservation movement
seems to be gaining momentum in Congress and in Arizona's metropolitan
centers.

VEGETATION

Changes in wild or natural vegetation have been extensive, yet subtle. Ur-

ban dwellers cannot escape observing the proliferation of weeds which invade

disturbed sites, roadside berms, and gardens. But most of the vegetative cover

which existed when the territory was acquired from Mexico has been modi-

fied. Changes within the Sonoran Desert of southern Arizona since the mid

19th century are particularly well documented (Hastings and Turner, 1965).

Change consists of both the introduction of exotics and alteration of the mix

of native plants. One introduced plant, the Russian thistle, has become so
widespread that most Americans know it as the tumbleweed and think of it

as native to the American Southwest.
The grasslands have received most attention because they are the basis of

the ranching industry, and changes became apparent early in the 1880s. Not

only had the grass cover been reduced and species composition changed by

this time, but grasslands experienced the invasion of shrubs and trees, notably

velvet mesquite, one -seed juniper, acacias, creosote bush, burroweed, and
some cacti. Invading species number more than 20. Perhaps one -half of the

nine million acres of "mesquite land" in Arizona has been colonized since
about 1860. Trends of change are complex and certainly not uniformly nega-

tive: recent work along the Mexican border by Bahre and Bradbury (1978) re-

veals that grassland is more extensive and "healthier" today than when heav-

ily grazed in 1892.
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Other changes which have occurred in historic time include the reduction
in oak trees at their lower altitudinal limits and the invasion of mesquite,
ocotillo, and juniper into the oak woodland. But overall, Bahre and Bradbury
could find no definite changes in oak distribution. Harris (1966) concluded
that one -seed juniper stands have increased in density and invaded adjacent
grasslands. In desert shrublands, the symbol of southern Arizona if not the
Southwest, the saguaro, has apparently suffered a decline on level areas of
homogeneous soil during historic times. The palo verde has extended its range
upward while withdrawing from lower areas (Bahre and Bradbury, 1978).

The most radical changes outside urbanized and cultivated lands occurred
in riparian (stream -side) vegetation. The mesquite "bosque" or galleria -like
woodland which has been so drastically reduced along so many streams of
southern Arizona during the past century may actually represent historic
"newcomers" in many cases. Mesquite spread while sacaton grass, willow, and
cienegas (wet meadows) along the San Pedro and Santa Cruz rivers declined
or disappeared. Riparian vegetation along Southwestern streams may be
naturally cyclical. Such changes exemplify the problems faced by scholars
in identifying the "pristine" wilderness that conservationists wish to preserve
or in assuming man to be the sole cause for changes in the landscape. Salt-
cedar (two species of the genus Tamarix) has spread quickly along the flood
plains of southern Arizona streams. Its seedlings thrive on the mud flats
behind dams and downstream where flooding is controlled. Saltcedar uses
excessive water (twice that of Bermuda grass) but provides a habitat for doves
and other birds favored by sportsmen.

The causes for many changes in vegetation are not clear. Overgrazing, the
cessation of mainly man - induced fires, and hypothetical changes in climate
are the most frequently mentioned explanations. Unfortunately, the explana-
tions are not as simple or supportable as most early exponents believed. After
a thorough review of the literature, Cook and Reeves (1976, p. 86) conclude
that "no fully acceptable explanation of vegetation change emerges. It is
clearly possible and reasonable to maintain that the coincidence of several
environmental changes -some related to natural factors, others caused delib-
erately or accidentally by man -led to regional modification of vegetation."

In the late 1960s and early 1970s the Army Corps of Engineers with the
support of farmers proposed extensive modification for Arizona's major
streams. They sought to reduce water losses and flood hazards by removing
phreatophytes such as Saltcedar and straightening and enlarging channels.
These efforts were successfully opposed by sportsmen and conservation
groups. Only some 25 miles of the Gila above San Carlos Lake and smaller
segments of the lower Colorado were cleared. The Wellton- Mohawk Irrigation
District "cleaned out" some 40 miles of the lower Gila in the 1970's, and pri-
vate interests have also cleared reaches of the Verde and Big Sandy channels.
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MAP IX.3 -MAJOR ARROYOS IN SOUTHERN ARIZONA

ARROYOS

During the past century, many valleys in semi -arid parts of the West expe-
rienced rapid and pronounced erosion. Deep channels, termed arroyos, cut
themselves into the floors of gentle debris -filled valleys previously occupied
by broad washes, marshy cienegas, or smooth flood plains. Gullies formed
during major flows at one or several points along valley bottoms, rapidly
deepened, and grew in length during subsequent flows. Some major arroyos,
with their characteristically vertical walls and flat sandy beds, eventually at-
tained depths of 20 to 40 feet, widths exceeding one -quarter mile, and
lengths reaching up to 40 miles (Cooke and Reeves, 1976).

Reliable information on arroyo formation is scarce, but there is enough to
indicate that many if not most originated during the last half of the 19th cen-
tury, and that virtually all enlarged their dimensions greatly during that peri-
od. Today, occasional floods cause notable changes in arroyo shape, although
the general tendency is for once -deep channels to fill with debris, to widen,
and to lose their cliff -like walls.



Arroyos brought significant changes to many Arizona valleys. Trenching
often occurred in prized locations for agriculture and settlement. Arroyo for-
mation, by lowering water tables and creating self - perpetuating erosion prob-
lems, contributed to rapid desiccation and deterioration in the use and poten-
tial of these sites. In southern Utah, several agricultural settlements had to be
relocated or abandoned (Gregory and Moore, 1931). At Tucson, the water
supply was disrupted and many agricultural fields abandoned after the Santa
Cruz River began to form a deep trench in 1890 (Hastings, 1959).

The causes of arroyo cutting have been debated in the scientific literature
for nearly 80 years without producing a complete consensus. Land use
changes accompanying Anglo settlement -particularly the transformation of
valley bottoms to crops and intensive livestock production, and the construc-
tion of roads, canals, and rail bridges -are probably responsible in many val-
leys. Some authorities stress the additional effect of heavy livestock grazing
on watershed grass cover, thereby increasing runoff from slopes and stream
discharge through valleys. The potential role of subtle climatic changes during
the 19th century is still an open controversy.

Map IX.3 shows the distribution of major arroyos in southeastern Arizona,
but other parts of the state were affected to some degree. The Rio Puerco
(along I-40 east of Petrified Forest National Park) and some of its tributaries
provide classic examples as do Laguna Creek (near the Utah border between
Marsh Pass and the settlement of Kayenta) and Kanab Creek (near Fredonia
and upstream into Utah).

Although the average person is likely to be aware of rapid changes in Ari-
zona's human landscape, the "natural" environment we occupy is also under-
going significant transformations. The natural- looking vegetation, wildlife,
and even stream channels of today are, in places, far different from those en-
countered by our predecessors.

FAUNA

As with vegetation the faunal (animal) aspect of the landscape has under-
gone extensive changes. Animal populations change over long periods of geo-
logical time, but the historic period has accelerated the process. Today
changes are most rapid in developing urban areas and their surrounding coun-
tryside. We are concerned about the animal population for its own sake as
part of Arizona's rich natural heritage, but it also provides game for sports-
men, and poses a threat to ranchers and some agriculturalists.

The species native to Arizona changed much during the past 8,000 to 10,000
years (Martin, 1964). Since the end of the Pleistocene epoch, horses, camels,
mammoths, ground sloths, four -horned antelope, bison, and tapirs have dis-
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appeared from Arizona's fauna, although the camel, bison, and horse were
eventually reintroduced by man. At the beginning of historic time, a rich
fauna existed, representing animal life from the Rocky .Mountain, Great
Plains, Great Basin, and California faunal areas of the U.S. and the Sierra
Madrean, Chihuahuan, and Sonoran of Mexico.

Little is known about what changes occurred during the Spanish and Mexi-
can pioneer periods. Anglo trappers did make heavy inroads on the early
beaver population as early as the 1820's (Dobyns, 1978). Overgrazing, which
removes ground cover, and hunting led to the extinction of the grizzly bear,
wapiti or elk, native wild turkey and reductions in the white tail and mule
deer, Sonoran pronghorn antelope, and desert and Rocky Mountain sheep.
Cats such as the margay, jaguar, ocelot, and jaguarundi are now near extinc-
tion, as are gray wolves, beaver, otter, opossum, and weasel.

After the turn of the century game management practices were imple-
mented, and the animal population underwent considerable manipulation by
man. The Game and Fish Department reintroduced the elk, turkey, and
masked bobwhite. Management proved so successful that Arizona Game and
Fish felt hunting to be better during Arizona's population boom period of the
1950s and 60s than it was in 1900. Despite increasing human population, new
animals managed to appear, such as the coatamundi or chula from Mexico,
and the state acquired herds of feral (wild) horses and burros (Map IX.4).
Burros, especially, generate controversy because of programs to reduce or
eliminate them from some areas such as the Grand Canyon, where they have
changed the habitat and inhibited competing species. The wild burro popula-
tion north of Tucson centered in the Tortilla Mountains was not large in 1957
and by 1979 had disappeared or been eliminated (McKnight, 1957; 1959). In
the Lake Alamo area burros increased to the point where they have driven
out practically all competing wild animals in the 1970s.

The much maligned urban sprawl actually increases the bird population,
which also finds farm ponds and tanks hospitable. Arizona's bird count now
exceeds 490. Though water facilities introduced for livestock and agriculture
offer some real benefit to wildlife, they also contribute to drownings of na-

*tive individuals and allow larger livestock populations. More grazing animals
over a wider area in turn degrade the habitat for many but not all forms of
wildlife. The net benefit to wildlife remains controversial.

The fish population has experienced the greatest change. Early Anglo set-
tlers found 27 species including the Apache trout, sucker of various kinds, and
a variety of minnows, large and small. Today the Gila trout, humpback chub,
Colorado squawfish, Little Colorado spinedace, desert pupfish and Gial top -

minnow are near extinction. The Apache trout survives because of persistent
efforts by the Apache tribes and the state. More importantly, demands of
sportsmen from before the turn of the century led to the introduction of over
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33 species. The earliest to be introduced were the trout: German brown, rain-
bow, brook, and cutthroat along with carp. Later came the large and small
mouth bass, bluegill and crappie, common companions in warmer waters.
During the past 25 years, northern and walleye pike, white and striped bass,
greyling and talapia have been the major introductions. The latter is a useful,
warm- water- algae- consuming, edible fish from Africa that is established in
the warm southwest portion of Arizona. Fish populations are closely man-
aged, and trout is stocked regularly from four state and three federal hatcher-
ies. Natives such as the Gila topminnow and Apache trout have been threat-
ened by introduced species. Overfishing and the drying up of perennial
streams have also contributed to the reduction of native species in several
locations.

NATURAL AREAS

"Natural areas" reflect a somewhat different approach to land preservation
than wilderness areas and game refuges. The Arizona Academy of Science and
the Arizona Parks Board have set aside for scientific, educational, and esthetic
purposes 38 natural areas totalling 90,000 acres. They range in size from 15
to 23,500 acres (Map IX.5). Four of the 38 are "national natural landmarks."
Fifty -five thousand acres are controlled by four government agencies. Two
private organizations, the Nature Conservancy and the Defenders of Wild-
life, and many individual or private corporate enterprises own approximately
35,000 acres.

A natural area is "a piece of land or water where natural processes appear
predominant; which contain examples of natural ecosystems, valuable, rare,
or endangered species of plants or animals, unusual or outstanding geological
features, objects of special scientific interest, features of scenic or natural
beauty, or, one where man's present day influences are essentially unnotice-
able," (Arizona Preservation News, January, 1976, p. 16). They range from
"prosaic" but barely accessible "research natural areas" of virgin ponderosa
pine or other forest associations in the national forests to the easily accessible
grand riparian forest of the Nature Conservancy's Sonoita Creek - Patagonia
Sanctuary. Others have been established to protect rare endangered fish such
as the spikedace, mammals like desert sheep and feral horses, or landforms
such as the Vermillion Cliffs. Most have been set aside for their vegetation.
They are concentrated north of Flagstaff and south of Tucson.

Eighty -seven additions to the existing natural areas have been proposed
since 1976, mostly in the central and western parts of the state where so few
existed previously. Thirty -seven of these are entirely or partly under private
ownership, complicating preservation efforts. Included in the proposed
natural areas are such rare resources as small stands of native palms, natural



lakes, volcanic and other landform features, Indian -made effigies, a swamp,
ephemeral shrimp populations within the desert, and many especially rich
riparian habitats. The Arizona Parks Board maintains a Natural Area Registry
Program and the U.S. Fish and Wildlife Service has assembled a priority list
of privately owned natural areas which it would like to acquire to assure their
preservation.

Most promising in the area of natural landscape preservation is the Nature
Conservancy's initiation in 1979 of a $260,000 two -year Natural Heritage
Program to systematically inventory the natural habitat and landscape fea-
tures of the state more thoroughly than has yet been attempted.

The federal government also maintains a National Registry of Natural
Landmarks containing nationally significant sites of scenic or ecological im-
portance that are not included in the National Park Service. Examples are
Meteor Crater, Ramsey Canyon, and Onyx Cave. Arizona contains six such
sites, two of which are also natural areas. Ownership and land use regulation
varies greatly among them.

LAND TENURE

Most increases in settlement and changes in landscape which will occur
during the coming years will be on private land (Map IX.6). In Arizona pri-
vate holdings comprise only 17.3% of the land or 12,598,989 acres. In addi-
tion to private land, the Arizona Land Department reported 1978 ownership
as follows: federal agencies -42.9 %; Indian reservations -26.6 %; and state
trust lands -13.2 %.

Individuals and groups frequently express fears that there is not enough
private land to meet the needs of the rapidly growing population. Such fears
seem unfounded. A 1978 study by the Hudson Institute estimates that if only
10% of the state were occupied at the modest density of present day Phoenix,
26 million people could be accommodated. During recent years more land has
been designated for wilderness and other forms of landscape preservation
than has been converted to urban uses.

The distribution of private and non -private lands does present some prob-
lems. Where public lands occur near expanding metropolitan centers or within
desireable recreational areas, land prices are driven up. More importantly,
public land thwarts the expansion of cities and private recreation facilities.
Access to isolated private land is sometimes limited by public lands. Lessees
of state land have been permitted to treat it as private property, limiting pas-
sage and recreation use if they wish. Indian tribes and the National Forest
Service have not always approved of dedicated public roads through their
lands to new rural subdivisions or mining operations. The opposite condition
also occurs: some private landowners refuse to grant the public access to trails
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PRIVATE LANDS

SOURCE Arizona Office of Economic Planning and Development.
° PUBLIC LAND OWNERSHIP IN ARIZONA ,° 1971.

MAP IX.6- PRIVATE LAND
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which begin on public lands adjacent to their property.
Most private land occurs as contiguous blocks in valleys and basins favor-

able to agriculture. This is especially true of the southern two -fifths of Ari-
zona along the Salt, Gila, San Pedro and Santa Cruz valleys. The higher grass-
lands of southeastern Arizona have been extensively homesteaded into pri-
vate property. Among all Arizona counties, Cochise leads with 41% private
land. Little private land other than an occasional patented mining claim oc-
curs away from rivers in the arid southwestern portion of Arizona.

The rough Transition region of central Arizona contains small amounts
of private land, often associated with mining claims. Much of the broad band
of private land stretching from east to west across northern Arizona originat-
ed with the granting of alternate sections of land to the railroad as a subsidy
for constructing track. Administration of the public lands and development
of the private is hindered by this checkerboard pattern, and continuing ef-
forts are being made to exchange and consolidate holdings. Much of the
Colorado Plateau north of the railroad- highway corridor is without private
land for hundreds of square miles. Here, as well as in the Transition and
parts of the Basin and Range, islands of private land usually occur in associa-
tion with ranching, mining, lumbering, and recreational uses.

In recent years, government land that had been under lease or permit by
the ranching and lumbering industries has become residentially and recrea-
tionally useful. Great concern is expressed in some quarters for the limited
private land available for the continued expansion of Phoenix, Tucson, Flag-
staff, Show Low, Sierra Vista, and other communities. The state legislature's
1978 Urban Task Force reports that 239,000 acres of state land with poten-
tial urban use lie inside or within five miles of municipalities in the Phoenix
area, and 336,000 acres lie in close proximity to the Tucson area.

It is not likely that state lands or those held by the federal Bureau of Land
Management will permanently interfere with urban expansion, for both agen-
cies have a record of disposing land to the public, the former over a million
acres and the latter over 500,000 in the past 17 years.

The role of Indian reservations is less certain. Phoenix, Scottsdale, and
Tucson will be affected by the extent to which tribes are willing to lease or
otherwise open their land to urban expansion. Not everyone sees the dearth
of private land at the growing edges of our metropolitan centers as bad, how-
ever. Some observers believe it will eventually force Phoenix and Tucson to
use private land more intensively and help to limit their legendary sprawl.

Finally, there are those who believe that the large amounts of public land,
especially federal land, pose an economic hardship upon the state. In this
view, private ownership would generate more economic activity and tax reve-
nue. Others argue that except for some of the acreage adjacent to cities, con-
tinued public ownership provides sufficient benefits that it should be retained.



All BLM and Forest Service lands are required to make "in lieu" payments
of taxes and they spend sizeable funds in the state. Public lands provide
recreation and aesthetic values which would be changed were the land to be
transferred to private ownership. Moreover, management of state lands has
not been impressive -more "custodial" than "active ". The Urban Task
Force estimates that all present state land produces but 9.8% of the income
that could be obtained if the state lands in urban areas alone were managed
differently.

RURAL SUBDIVISIONS

One of the most pronounced changes to occur in the landscape since 1950
is an explosive increase in rural subdivisions. They have changed the country-
side more radically during the past 25 years than have the more traditional
activities of agriculture, mining, and forestry. Scholars and political leaders
such as Governor Bruce Babbitt have encouraged increased settlement and
economic development of non - metropolitan areas. Unfortunately, examples
of successful new subdivisons in rural Arizona are relatively rare and the
problems plentiful.

Although it is generally agreed that rural subdividing has been so extensive
as to be excessive, only rough approximations can be given of the actual num-
ber of subdivisions and acreage involved. This situation is mainly the result of
the lack of agreement on just what constitutes a rural or remote subdivision.

The critical component in the definition is distance from the fringe of an
established settlement, for the essential quality is that of remoteness. Such
subdivisions are not logical extensions of existing communities, but newly
platted areas in a countryside that is not residential. Rural subdivisons are
beyond the suburban fringe where "leap frogging" of developments two or
three miles from the city's edge is a common phenomenon. A 1975 study by
Hamernick and Brown for the Arizona Office of Economic Planning and De-
velopment (OEPAD) on which Map IX.7 is based classified as rural or remote
all recorded ' subdivisons within surveyed square -mile sections that do not
contain an incorporated settlement. Such a definition produced 2,565 rural
subdivisions. If a more appropriate 3 -mile rather than 1 -mile distance from
the nearest incorporated settlement were used, along with a minimum subdi-
vision size of 640 acres, the number is reduced to 182, as reported in a 1973
study by OEPAD. This smaller figure would represent the large rural subdivi-
sions which contain the bulk of the land and involve the great majority of
purchasers.

The number of rural settlements is actually larger than the 2,556 estimated
iutal %.bdicisons,for tiheze, aze eountiessunreeotdedclustecs QK lk,Z,k1St%Nkt k
landowners have simply continued to divide their properties into smaller and
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smaller units (not more than four at one time) and without dedicating public
roads. Most remain unidentified on road maps.

Our concern is focused on the larger, platted or recorded subdivision that
is developed by a company which seeks rapid sales of lots, usually to out -of-
state purchasers through an intensive promotional campaign. The majority
stress purchase as an investment rather than use as an immediate homesite.
Each usually establishes a small "compulsion" area where all utilities are
available and building occurs, while the bulk of the subdivision consists of
inexpensively graded roads with lot markers. These are the problem areas.
The majority have attracted few settlers and even fewer commercial services.
For example, only 6.5% of the lots in Mohave county rural subdivisions have
attracted buildings (Hamernick and Brown, 1975).

Rural subdivisions generally reflect large scale operations. The 200 largest
promotions contain nearly 80% of the acreage and lots (Hamernick and
Brown, 1975). The largest is 55,000 acre Rio Rico north of Nogales, with
31,000 lots. These large remote subdivisions occupy over a million acres, or
approximately 1% of the state and 9% of its private land. Acreage is 67%
greater than the amount of land currently within incorporated settlements
(Hamernick and Borwn, 1975)!

Rural subdivisions may be usefully classified into five general and some-
times overlapping types: 1) homesite, 2) recreation, 3) lot sales, 4) invest-
ment, and 5) new towns. Homesite subdivisions emphasize immediate build-
ing for permanent occupancy. Recreation subdivisions contain mainly second
homes, usually in a cooler, wooded, or water setting. A lot sale subdivision
has lots of 31/2 acres or less but few if any improvements. They, like the in-
vestment type, emphasize the prospects of substantial profit from future re-
sale or use in the distant future as a retirement home. Investment subdivi-
sions are similar except that they have lots larger than 31/2 acres. New towns
include those rural subdivisions which have developed into viable, and in
some cases diversified and largely independent communities, in part because
of the comprehensive planning and financial investment in support facilities
provided by the developer. Sun City, Green Valley, and Lake Havasu City are
examples. Eighty percent of Arizona's lots are of the speculative "lot sales"
and "investment" type. One lot sales subdivision alone produced over $20
million in sales revenue (Heltsley, 1975).

Such highly profitable ventures attracted their share of fraudulent pro-
moters. In 1975 then Attorney General Babbitt estimated that investors lost
more than $500 million in land frauds since 1965 (The Arizona Daily Star,
April 20, 1975). Cheap land was sold at highly inflated prices; little money
was set aside for utilities as promised but taken as profit, commissions, or
used in advertising; few lots were occupied so investors found no rise in the
value of their lots and stopped payment, permitting subdividers to sell lots
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again while keeping money paid by the original purchaser; some developers
sold what were or became defaulted land contracts to unwary investors
mainly in the Middle West. After 1975 legislation by the state and counties
tightened restrictions on developers, most major rural subdivisions declared
bankruptcy. Some developers were convicted and sent to prison and pur-
chasers won several law suits allowing refunds or property exchanges into
areas with improvements. In the meantime, thousands of acres have unused
bulldozed roads where erosion is accelerated and the landscape scarred. Sub-
dividing has made consolidation of the land for future uses other than resi-
dential difficult or impossible.

Remote subdivisions occur in all counties and every climatic and landform
region. Most are in desert shrub, but over 10% of the lots are in forests, main-
ly recreation types and second homes. Mohave county leads in total acreage
and number of lots. Arizona's smallest county, Santa Cruz, leads in percent-
age of land in remote subdivisions -73 %. Mohave, Santa Cruz, and Cochise
counties are the centers of lot sales and investment type subdivisions that are
truly rural and remote. They were nationally advertised and most "typical"
of what the nation has come to envision for Arizona. Mohave county has 28%
of the state's rural subdivision acreage, more than Maricopa and Pima com-
bined, occupying 20% of the county's private land. All of these counties have
mild winters. Mohave's added attraction is its proximity to the Colorado
River and Nevada gambling. Rural subdivisions in central Navajo and Apache
counties along the northern highway corridor have cold winters and offer
little nearby water recreation or other saving amenities.

COPPER PRODUCTION

More than half of the nation's annual production of copper comes from -

Arizona's mines. With luck, both Arizona's share and the total amount will
remain fairly stable and perhaps even grow steadily for many decades.

Despite a century of continuous production, an abundance of copper still
remains in the ground. Map IX.8 is an attempt to illustrate both production
to date (the shaded "pie slices ") and unmined resources of ore, although the
"cut-off" adopted for estimating reserves -ore containing at least four pounds
of copper per ton (0.2% copper) -is substantially below the limits of current
economic feasibility. Assuming that price increases and /or technological ad-
vances eventually allow production of 0.2% ore, Arizona's output could con-
tinue at current levels for about 150 years (Keith, 1978). If price and tech-
nology should limit production to 0.4% ore (eight pounds of copper per ton),
known reserves alone could still sustain production for about 75 years. In
addition, the southwestern half of the state contains numerous copper
"prospects" of unknown or undisclosed size and grade, and these might add



substantially to future potential. In short, scarcity of copper is not in itself

a significant limit.
Uncertain economic conditions, technological changes, government regu-

lation, and several other external factors will undoubtedly shape the future of
Arizona's copper industry as they have in the past. When several foreign
countries assumed control over American and European copper operations
within their borders in the mid- I970's, they lowered the world price of cop-
per to a point that some Arizona producers simply could not compete (Dresh-
er, 1978). Increases in production costs -for labor, machinery, pollution con-
trol, and particularly fuel for hauling and smelting-can also mean the differ-

ence between solid profits and disastrous losses in an industry where huge
long -term capital investments and large scale operations are typical. Long -
range demand for the metal is also uncertain and closely tied to the manu-
facture of vehicles, tubing, and electrical equipment. Decreased demand by
these users could severely depress the copper industry. On the other hand, in-
creased demand might mean substantial price increases and generate both
high profits and expansion of mining operations, but this would also increase
existing pressures for shifts to copper substitutes, principally plastics for tub-

ing and aluminum for castings and wire.
The characteristically conservative mining companies are active in explor-

ing strategies to cope with the future. "Highgrading" ore bodies permits
temporary survival, but long -range cost -cutting is one definite goal. Perfection

of hydro -metallurgical extraction techniques might eventually make the pyro-
metallurgical smelter obsolete and save the costs of air pollution controls.
Small, high -grade massive sulfide deposits that were ignored a decade ago may
become targets of activity because they involve smaller investments than the
huge low -grade porphyry deposits now in vogue. There is even talk of com-
bining the massive movement of overburden and tailings essential in mining
and concentrating of ores with schemes for developing the land for subse-
quent, non - mining uses.

WATER

Scarcity of water is perhaps the major problem clouding Arizona's long -
range future. Arizonans annually consume more water than nature returns,
and they are relentlessly drawing on limited underground resources. It is dif-
ficult to avoid moralistic analogies such as that of the reckless heir with his
newly bestowed legacy, including the incumbent vague, distant, yet inevitably
disastrous consequences. Pleas to conserve, invest, and plan for the future
are raised and even acknowledged, but they generate little action; there is
always plenty of time to reform, and, besides, the future may hold many
surprises.
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RISE (in feet)

Generally less than 10

DECLINE (in feet)

M Less than 25 ® 25 -50
51 -100 101 -150

NE Greater than 150

[] NO DATA or DATA NOT
ANALYZED

0 CONSOLIDATED ROCKS
(little water)

SOURCE. U.S.G.S., "WATER RESOURCES
INVESTIGATIONS IN ARIZONA," 1973.

MAP IX.9- CHANGE IN GROUNDWATER LEVELS, 1940 -1972
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As stressed in Chapter IV almost all surface stream flow originating within
Arizona has been appropriated for a long time, and all but an uncertain por-
tion of the through- flowing Colorado River is allocated by treaty to the states
and Mexico. Groundwater, the principal source for most of Arizona's agricul-
tural, industrial, and domestic users, is being depleted at rates that exceed
natural replenishment, and the discrepancy in some locations is alarming.

Map IX.9 clearly indicates the amount and distribution of disparities be-
tween withdrawal and recharge. The water table, the top of the zone of sat-
urated subsurface materials, responds to overdrafts by falling to lower levels.
Declines have been particularly severe in the agricultural areas of Pinal Coun-
ty, on the western margin of Phoenix, and beneath the Harquahala Plain in
western Maricopa county. Smaller but still substantial declines are recorded
in most agriculturally productive or densely settled valleys in southern Ari-
zona: the San Simon, Sulphur Spring, Santa Cruz, Avra, and McMullen valleys.
In addition to the expensive and irritating necessity of deepening wells, the
ever increasing costs of pumping from greater depths imposes constraints on
large -volume, low- profit users, especially farmers. Soaring electricity and fuel
prices act to tighten these constraints significantly.

The water table has risen noticeably in two locations along the lower Gila
Valley. Here, where water is very near the surface of the Gila River flood -
plain, excessive irrigation and leaching with water from the Colorado River to
remove soluble salts from fields has created two problems: 1) the lower por-
tions of some fields and orchards in the Wellton /Mohawk area require pump-
ing in order to maintain the water table below the root zones of crops, and 2)
disposing of this mildly saline "tail- water" involves a special drainage canal
that must extend to a point below Morelos Dam in Mexico.

The average depth to groundwater is shown on Map IX.10. The shallowest
large bodies of water typically lie adjacent to major river channels for two ob-
vious reasons: stream flows are the major source of recharge to groundwater,
and each channel defines the lowest elevations (nearest to the underground
saturated zone) in its respective basin. In these areas, good supplies of water
are often obtainable from depths of 50 to 150 feet, although depths are in-
creasing with pumping in most locations.

Away from the channels and flood plains and in large valleys with minor
or highly intermittent streams, the depth to water increases substantially,
especially where pumping has been practiced for a long time. In agricultural
areas near Phoenix and in western Pinal County, some farmers must lift water
more than 400 feet to their fields. At these depths pumping costs alone can
amount to nearly $100 per acre for production of a crop of cotton, hay, or
grain.

Present practices and patterns of use obviously cannot continue indefi-
nitely. There will eventually be major changes, and these may even extend to



the idealized suburban lifestyle. Economic mechanisms, if we permit them to
operate, will in time reallocate water to users able to pay the highest price.
Political intervention may force the issue, legal constraints may retard it,
moral considerations may confuse it, and technological "solutions" may
delay it, but certain changes are essentially unavoidable.

Agriculture is the most obvious target. Use of water for crop production -
currently almost 90% of statewide consumption -is certain to decline both in
amount and in relation to other uses. It will not happen everywhere at the
same rate. Legal anachronisms, subsidies, the crucial question of entitlements
to Indian reservations, and substantial differences from place to place in the
availability of, and competing demands for water will selectively regulate the
abandonment of fields. Whether the individual farmer profits or loses in the
reallocation process depends on how it is accomplished.

Even if the least improbable of the pipe -dream projects -desalinization and
importation of sea water, iceberg towing, aqueducts from distant wet areas -
were realized, many current uses, including agriculture could not begin to
afford the cost of delivering the water.

The Central Arizona Project (Map IX.11) offers a far less extreme yet still
incomplete solution. The CAP requires urban customers to finance its already
subsidized construction costs. Diversion of water to low -value uses is conceiv-
able only as long as there is surplus capacity and these non -urban uses are able
to bear an acceptable share of the operating costs. CAP schedules for future
deliveries are founded on this principle and closely linked to population
growth projections and estimates of groundwater overdrafts in the Phoenix
and Tucson metropolitan areas. Initially in 1986, municipal and industrial
users will probably receive less than 20% of the 1.5 million acre -feet available
from CAP. By 2025, their share is expected to rise to about 50% of the re-
duced amount anticipated, about 1.0 million acre feet, by that date (Arizona
Water Commission, 1977).

Despite occasional alarms and zealous headlines, a discernable water
"crisis" has not yet materialized and perhaps never will. No real shortages
exist now, except where local systems temporarily experience technical or
financial difficulties. What is much more probable is an extended period of
increasing prices, exasperating problems, anxieties, tiring arguments, and
periodic confrontations in the legislature and courts. Population growth and
economic development will probably not suffer noticeably, in that new mi-
grants will come less and less to expect the lush oases often associated with
living in the desert, and new businesses will not be of the kinds that require
an abundance of cheap water.

Ultimately, the various factions competing for Arizona's water will be
forced to pay the "real" costs for a scarce and valuable resource. Conserva-
tion and efficient uses will become less an intrinsic virtue than an economic
necessity.
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arid 64
attractiveness of 37 -9, 62, 71-4, 86
change 130,131
classification 62 -7
cloud cover 71
comparability 63
continental 64
distinctiveness 62, 71-4
diversity 62
frost -free days 49, 75
healthfulness 2, 37, 39, 71, 72, 74
heat 72
Holdridge system 65 -6
humid 64
January 69
July 70

Köppen system 63-4
megathermal 64
mesothermal 64
microthermal 64
relative humidity 72
reputation 71
seasonal changes 67, 69 -70
semiarid 64
snowfall 73
storms 73
subhumid 64
subtropical 64, 65
sunshine 71
temperateness 66
Terjung system 66 -7
therapeutic value 62, 74
Thornthwaite system 64 -5
types 62 -7
uniqueness

Climax vegetation 65
Coal 53, 56, 122 -3
Coatamundi 132
Coccidiodomycocis 76
Coccy 76
Cochise County 14, 21, 23, 25, 29, 35, 45, 103, 111,

116,122,134,136
Coconino County 21, 23, 25, 31, 32, 33, 34
College

enrollment 21 -3
graduates 35
institutions 98

Colorado
City 17
Pleteaus 8, 31, 32, 56, 64, 68, 69, 70, 86, 88.

105, 107, 108, 116, 121, 134
River 7, 23, 28, 29, 33, 40, 45, 46, 48, 60, 64,

68, 70, 77, 80, 84, 88, 89, 91, 92, 105, 107.
112, 113, 114, 121, 122, 127, 130, 136, 138

squawfish 132
State 20, 53, 74, 116, 123

Commercial trade 26
Communications 2, 58, 101
Community Resource Development Areas - Map

Map VII.36, 105 -7
Community Size - Map II.4, 12 -14
Commuting patterns 111
Componets of Population Change - Map 1íI.3, 31-4
Congressional districts 104
Conservation 128 -9, 139
Construction

industry 25, 26



materials 53
Contemporary Administrative Regions - Map VIII.2,

116 -8
Contemporary Southwest 114, 118, 123
Cooke,R.U, 130
Coolidge 9, 46, 55
Cooperative Extension Service 105
Copper

demand 137
mines 53 -5
mining 14, 23, 26, 52 -5
ore 56, 95, 136 -7
production 52- 3,126,136 -7
prospects 136 -7
Queen 53
reserves 136
shipments 123
smelters 14, 53 -5, 57, 74, 137
substitutes 137
towns 29

Copper Mining and Smelting Settlements - Map IV.12,
5 3 -5

Copper Production and Reserves - Map IX.8, 136 -7

Corkbark fir 52
Corn 45
Coronado Power Plant 123
Cortaro 57
Corridors 118 -123
Cotton 20, 42, 45, 49, 138

ginning 57
Cottonwood

Town 78,78,80,111
trees 75

Counties - Map VII.1, 101-4
County

boundaries 5, 103, 105, 107
evolution 102-4
functions 101, 104
roads 1,09
seats 103 -110
supervisors 103, 105

Cowboys 51
Cox, Dennis 37
Crappie 132
Creosote bush 87, 129
Crop Lands and Crop Production - Map IV.2, 43 -5
Crop Lands and Water Use - Map IV.4, 46 -8
Crop production 42, 43 -5, 50, 138
Culiacan 114
Cultural heritage 83
Cutthroat trout 132

Cyclonic storms 68, 73

Dairies 43,50
Dams 46, 60, 126, 130
Davis Dam 60
Davis -Monthan AFB 12, 60 -1
Days of Potential Air Pollution - Map V.6f, 74
Days with Snowfall - Map V.6d, 73
Death rate 32
Deer 89 -90, 132
Deer and Dove Hunting - Map VI.7, 89 -90
Defenders of Wildlife 132
Definitions of the Southwest - Map VIII.1, 114 -6
Dentists - Map V.9f, 80 -2
Denver 74
Desert 68, 87, 126, 130

pupfish 132
sheep 132
soils 48 -9
willow 86

Desertification 127, 131
Developers 32, 87, 136
Dick -Peddie, W.A. 127
Disease 76
Distinctive Climatic Elements - Maps V.6a -g, 71-4
Doctors 77 -8
Double Adobe 93
Douglas

fir 52
Smelter 14, 55
Town 3, 4, 14, 18, 53, 57, 79, 103, 109

Dove 89 -90, 130
Dresher, W.H. 137
Drought 65
Duncan 60
Dust 74

Eagar 17, 52
Early Agricultural Settlements - Map IV.3, 45-6
Economic

activity 40
attractions 37 -9
changes 57 -8
growth 126 -7
mechanisms 139
opportunity 35, 57

Economy
Indian 94
state 40 -61

Education
institutions 98
school -age population 21 -3

Eggs 50
Ehrenberg 112
Electrical power 53, 122 -3
Electronics industry 56, 126
Elevation effects 64, 65, 67, 68, 69, 70
Elk 89,132
El Mirage 29
Eloy 9, 20
El Paso 76, 114, 118, 123
El Tovar 92
Employment

by industry 23-6
copper smelter 55
government 60
in education 60
rate 24 -6

Employment in Agriculture - Map IV.1, 42 -3
Employment in Manufacturing - Map IV.14, 56 -8
Employment in Mining - Map IV.10, 52 -3
Employment in Tertiary Industries - Map IV.16, 58 -9
Employment Structure - Map II.14, 23-6
Energy Distribution Systems - Map VIII.5, 121 -3
Energy supply 121 -3, 126
Englemann spruce 52
Environment 10, 31, 33, 46, 70, 74, 83, 93, 129 -33
Erosion 48, 128, 130 -1, 136
Estevan 20
Ethnic structure 15
Ethnology 93
Europe 63
European immigration 15
Evaporative coolers 66, 70, 72, 126
Evapotranspiration 64
Exports 123 -5

Farm Income, State Estimates 50
Farming 43 -9, 139
Farms 11 -12, 43
Fauna 89- 90,131 -2
Federal - see: United States

government 104
highways 109 -10
jobs 60
lands 5, 133 -5
regions 116 -8
Reserve Bank 118
Wilderness Act 128
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Feedlots 43, 45, 50
Fenneman, N.M. 84 -5
Ferguson, E. 114
Fish 132

'Fishing 2, 3, 88 -9, 127, 128
Flagstaff 3, 4, 12, 14, 18, 31, 52, 59, 67, 69, 70, 73,

76, 78, 79, 80, 84, 93, 94, 96, 98, 103, 107, 109,
111, 112, 127, 132, 134

Flooding 48, 90, 130
Flood plains 48, 130, 138
Florence 9, 29, 46, 77, 79, 80, 96, 103
Florida 21, 27, 28, 66, 71, 73, 74, 111, 126
Flowers 45
Flux 53
Ford Motor Company 118
Forest Products and Early Milling Settlements

Map IV.9, 51 -2
Forests 40, 51 -2, 68, 86 -7, 88
Fort

Apache Reservation 33, 52, 60, 94, 112
Bowie 60
Crittendon 60
Defiance 20, 78, 79
Huachuca 14, 20, 25, 29, 60 -1, 111
Valley 69

Four Corners 122
Fredonia 17, 52, 131
Frequency of High Temperatures - Map V.66b, 72
Frost 49,75
Fuel 52, 53, 109, 122 -3, 138
Future 3, 126 -7

Gadsden Purchase 28, 114, 121
Gallup 123
Gallup Polls 74
Gambling 136
Game 89 -90, 106, 131

refuges 5
reserves 127 -9, 132

Game and Fish Department Districts - Map VII.3c,
106 -7

Garnsey, M.E. 127
Gasoline 109, 122
Gates Learjet 57
Geographic grid 5
Geography 1
Geology 55-6, 84-6, 87
Georgia 35
German brown trout 132
Germany 15
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Ghost towns 55, 60, 95-6
Ghost Towns and Sites - Map VI.13, 95-6
Gibson, L.J. 37, 77, 88
Gila '

and Salt Base Line 7
Bend 14, 46, 60, 69, 70, 73, 114, 112
County 14,23,25,31,53
River 7, 9, 46, 48, 64, 68, 69, 89, 113, 114, 122,

130,134,138
River Reservation 26, 34
topminnow 132
trout 132
Valley 14, 59, 64, 70, 137

Gilbert 60
Glen Canyon Dam 29, 60 96
Glendale 4, 29
Globe 4, 14, 29, 55, 57, 103, 111
Goats 50, 94
Gold 53, 56, 95
Goldrush 121
Golf 98 -100
Government

employment 23-4, 58-60
functions 104
jurisdiction 113
lands 5, 121, 133 -5
medical care 77
settlements 60 -1

Governmental Activities and Settlements - Map IV.18,
60 -1

Graham County 14, 21, 25, 31, 45, 55, 79, 116
Grains 45, 138
Grand Canyon 2, 9, 40, 83, 84, 86, 88, 92, 121, 128, 132

Lodge 92
Grant County 113
Grapes 45
Grasslands 86 -7, 129, 133
Gravel 53, 56
Grazing 2, 10, 50 -1, 94, 128, 130, 131, 132
Grazing Lands and Early Ranching Settlements -

- Map IV.8, 50 -1
Great Basin 132
Great Depression 126
Great Lakes 116
Great Plains 35, 86, 123, 132
Green, C.R. 69
Greenlee County 14, 23, 25, 31, 33, 34, 45, 55, 79
Green Valley 23, 29, 127, 136
Gregory, H.E. 131
Greyling 132
Grizzly bear 132

Ground sloths 131
Groundwater 40, 46 -8, 49, 90, 126, 138 -9
Growing season 49
Growth

and change 75,126 -7
economic 2, 57 -8, 126
future 71, 126 -7
municipal 104
population 2, 27 -39, 104, 126 -7
reasons for 31, 35 -9, 74, 126
spatial pattern 28 -9, 31

Growth of Manufacturing - Map IV.15, 57 -8
Growth of Settlements - Map III.2, 29 -31
Guaymas 114, 121
Guest ranches 92
Gulf

Coast 71
of California 114, 121
Southwest 116, 118

Gunnery ranges 128

Hamernick, D.M. 135, 136
Hammond, E.H. 84
Harquahala Plain 138
Harris, D.R. 130
Hastings, J.R. 129, 131
Hawaii 71
Hay 45,138
Hayden 55,57
Hay fever 75
Health 2

care facilities 76 -82
Healthfulness 37 -9, 62, 71, 72, 74, 75
Heard Museum 93
Heat 2, 62, 66, 67, 70, 72, 74
Hecht, M.E. 8
Heltsley, Ernie 136
Heritage 15, 83
Highgrading 137
Highways 109 -12
Highway Engineering Districts - Map VII.3e, 106 -7

Highway Services - Map VII.8, 112
Highway Traffic Flows - Map VII.7, 111
Hiking 2, 83, 88, 127
Hispanic 15

age structure 21
birth rate 32
heritage 83
influence 94, 116, 121
population 17 -8, 94 -5, 116



Hispanic Population - Map II.7, 117 -8
Hispanos 15, 113, 121
Historic and Scientific Museums - Map VI.15, 96 -7
History 15, 45 -6, 51, 59-60, 83, 94 -8, 113-4, 118 -21,

130 -1, 132
Hogans 10, 94
Hogs 50
Holbrook 14, 18, 32, 52, 59, 103, 112
Holdridge Life Zones - Map V.lc, 65 -6
Home health agencies 80
Homesites 136
Hook, R.C. 37
Hooker H. 35
Hoover Dam 96
Hopi 15

Reservation 33, 45, 94, 112
Tribe 20, 103

Hora, C. 59
Horses 131 -2
Hospitals - Map V.9c, 78 -9
Hualapai Mountains 86
Hudson Institute 133
Hughes Aircraft Company 57
Humboldt 29
Humidity 62, 66 -7, 70, 72
Humpback chub 132
Hunting 2, 89 -90, 127, 128, 132
Hydroelectric power 122

IBM 57
Illinois 15, 35, 123
Imperial

Valley 114
Wildlife Refuge 128

Imports 123 -5
Income

basic 58
personal 42

Indian
age structure 21
crafts 93, 94
economy 51, 60, 94
effigies 133
festivals 94, 96
landscape 93-4
medical services 77, 78, 82
natural increase 32
off - reservation population 18, 20
peoples 15, 114-6

population 15, 18 -20, 21, 32, 34
problems 127
reservations 5, 9, 18 -20, 25, 51, 83, 91,

103,107,112,113,133,134
settlements 10, 18 -20, 60, 87, 94
tribes 18 -20
unemployment 26
water entitlements 139

Indian Groups, Circa 1848 - Map II.9, 19
Indian Settlement - Map II.8, 18 -20
Indiana 123
Industry

agricultural 42 -51
employment by 23-6
footloose 126
forest 51 -2
manufacturing 56 -8
mining 52 -5
primary 2, 41 -2, 58
quaternary 127
secondary 2 -

service 58 -9
tertiary 41 -2, 58 -9
tourist 59, 62, 123, 127

Inmigration 2, 15, 17, 21, 32 -9, 57, 62, 114
Inside Phoenix 37
Institutions and Services - Map VI.17, 98 -9
Insurance 58
International border 114, 121, 129
Interstate Air Service - Map VIII.6, 123-4
Interstate highways 3, 14, 59, 109, 111, 131
Interstate Rail Shipments - Map VIII.7, 123 -5
Iron ore 53
Ironwood 86
Irrigation 43, 46 -8, 65, 94, 138 -9
Isotherms 69 -70
Italy 15

Jaguar 132
Jaguarundi 132
Javalina 89
Jefferson, Thomas 7
Jerome 14, 29, 31, 70, 96, 111
Jobs - see: employment
Joseph City 46
Joshua tree 87, 88
July Relative Humidity - Map V.6c, 72
Junior colleges 23
Juniper 75,129,130

Kachina dolls 94
Kaibab

93 -4, Lodge 92
Plateau 64, 68, 87

Kanab
Creek 131
Town 78

Kansas
Settlement 46
State 2, 15, 62, 86

Kayenta 131
Keams Canyon 60
Kearny 20, 55, 77
Keith, S.B. 136
Kennecott 55
Kentucky 116
Kingman 3, 4, 14, 29, 59, 69, 76, 79, 80, 95, 96, 103,

111,127
Kino, Eusebio 114
Kitt Peak National Observatory 96
Kofa Game Range 128
Köppen Climatic Regions - Map V.1a, 63 -5

Labor force 24 -5,26
Laguna Creek 131
Lake

Alamo 132
Carl Pleasant 83
Mead 83, 89, 128
Powell 83,87,89,92
San Carlos 89, 130

Lake Havasu City 4, 14, 29, 76, 92, 103, 127, 136

Lakeside 46, 127
Land

amenities 84
developers 32, 136
empty 10
federal 5, 133
fraud 136
grants 95
harvested 43
investment 136
management 107
ownership 133
preserves 9, 127 -9, 132 -3
private 133 -5, 136
public 5, 121, 133 -5
railroad 59, 134
state 6, 127, 128, 133, 134, 135
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survey 7
tenure 133 -5

Landforms 7 -8, 31, 68, 84 -6, 118 -21, 132 -3
Landscape

changes 3, 126-40
Indian 93-4
invisible 39
Mormon 17, 121
preservation 127 -9, 132 -3

Landscape Preservation - Map IX.1, 127 -9
Landscaping 4
Land -Surface Form - Map VI.2, 84 -5
Land use

agricultural 42 -5
changes 131
controls 127
intensity 10 -11
patterns 7

Las Vegas 4, 107, 113
Latter Day Saints - Map II.6, 15 -7
Lava 56
Lavender Pit 53
Lead 53
Lebowitz, M.D. 75
Lee's Ferry 89
Legislative Districts - Map VII.2, 104 -5
Lehner Site 93
Lettuce 45
Lewis, Orme 127
Lifestyle 4
Life zones 65 -6
Limestone 53 -56
Lindgren, Nilo 127
Little Colorado

River Valley 17, 48, 68, 84, 121
spinedace 132

Little Texas 116
Livestock

« carrying capacity 51, 132
grazing 10, 40, 42, 50 -1, 94, 128, 130, 131, 132
industry 43, 128
overgrazing 51, 130, 131, 132
production 50
value 50

Locational references 3, 4, 7 -8
Location factors

crops 45 -9
livestock 50 -1
manufacturing 56 -7
medical services 76 -82
mining 55-6, 95

I58

service industries 58 -9
settlements 9 -10, 37 -9, 40 -2, 58 -60, 95, 121

Logging - see: lumbering
Los Angeles 4, 74, 107, 121, 122, 126
Lot sales 136
Lowell Observatory 96
Lubbock 4
Luke

AFB 20, 60 -1
Gunnery Range 128

Lumbering 20, 32, 52, 94, 123, 127, 128, 134

Major Arroyos - Map IX.3, 130 -1
Major Soil Groups - Map IV.5, 48 -9
Mammoth 55
Mammoths 131
Manufacturing 2, 42, 127

employment 23 -5, 26, 56 -7
growth 57 -8, 62
products 55-6
shipments 123 -5

Map
base 3
references 3
small scale 3
thematic 1
topographic 8

Marana 12
Marcos de Niza 20
Margay 132
Maricopa

County 3, 6, 23, 25, 26, 28, 31, 33, 34, 43, 77,
105, 116, 122,136,138

Tribe 20
Marsh Pass 131
Martin, P.S. 131
Maryland 123
Maverick 52
Mayer 23
McKnight, Tom 132
McMullen Valley 138
McNary 20, 29, 32, 52
Mean January Temperature - Map V.4, 69
Meat packing 50
Medical facilities 76 -82
Meinig, D.W. 15, 114
Melons 45
Mental health centers 80
Mesa 4, 17, 23, 28, 121
Mesquite 86, 90, 129, 130

Metcalf Pit 55
Meteor Crater 133
Mexican

border 114, 129
heritage 83, 94 -5, 116
immigrants 15, 17
interaction 114, 127
market 26
population 15, 17 -8, 94, 121
Revolution 121
traditions 29, 96

Mexican -American - see: Hispanic
Mexico 14, 15, 76, 87, 113, 114, 121, 123, 138
Miami 4, 14, 55, 57, 112
Miami, Fla. 74, 123
Michigan 123
Middle East 71
Midwest 114, 123, 136
Migration 2, 15, 17, 21 -3, 31, 32 -9, 121
Military 4, 27, 29 -30, 59, 60 -1, 77, 78, 95, 128
Milk 50
Mineral deposits 40
Mineral Park 55
Mineral Production - Map IV.11, 54
Mine timbers 52
Mining 2, 12, 23, 33, 34, 42, 83, 121, 127

claims 134
community support 9, 95-6
copper 14, 23, 25, 52 -5, 126, 136 -7
employment 23 -5, 26, 52 -3
metals 53
open pit 126
railroads 109
restrictions 128
settlements 53 -5, 77, 95-6

Minnows 132
Missions 94, 95
Mississippi 116
Missouri 15, 23
Mobile 20, 122
Mogollon

Rim 9, 68, 89, 90, 107
Slope 17

Mohave
County 23, 25, 31, 33, 34, 79, 80, 103, 107,

136
Desert 88
Tribe 20
Power Plant 123
language 15

Mohawk Valley 130,138



Moisture 64
Molding mills 52, 57
Molds 62, 72, 75
Molybdenum 53, 56
Monsoon 68
Montezuma Castle 93
Moore, R.C. 131
Morelos Dam 138
Morenci 4, 14, 29, 55, 57, 77
Morenci Mine 14, 55
Mormons 9, 15 -7, 45, 113, 118, 121
Motorola Corporation 56
Mountain

lion 89
sheep 89, 132
States T. &T. 108

Mountains 84 -6, 88
Mount Lemmon 73
Mulberry 75
Museum of Northern Arizona 93
Museums 92 -3, 95, 96 -8

National
Education Association 118
forests 5, 52, 91, 128, 132
historic landmarks 96
monuments 5, 83, 84, 91, 93
natural landmarks 132
parks 5, 83, 84, 91, 128
recreation areas 5, 83, 91, 128
Register of Historic Places 96
Registry of Natural Landmarks 133
Tuberculosis Association 76
Wilderness Preservation System 127, 128

Native Arizonans 32, 34
Natural

Area Registry Program 133
areas 128, 132 -3
corridors 59
environment 2, 46

amenity value 83
and growth 31
diversity 2, 62 -3
of Phoenix 4

gas 122,126
Heritage Program 133
resources 2, 40

vegetation 63, 65, 86 -7
Natural Areas - Map IX.5, 132 -3
Natural Increase - Map III.3b, 32

Natural Vegetation - Map VI.4, 86 -7
Nature Conservancy 132, 133
Navajo

birth rate 32
County 9, 21, 25, 32, 33, 53, 103, 136
economy 51
language 15
National Monument 93
people 113
political influence 103
Power Plant 122
Reservation 5, 10, 11, 20, 26, 33, 34, 45, 51, 78,

80, 91, 94, 112
Tribe 20
unemployment 26

Nebraska 2
Needles 78, 122
Negro Population - Map II.10, 20
Net Migration by County - Map III.3c, 32-4
Net Migration to Arizona - Map III.5, 35 -7
Nevada 27, 113, 116, 118, 136
New England 35
New Jersey 123
New Mexico 15, 18, 20, 21, 28, 109, 113, 114, 116,

118, 121, 122, 123
Territory 20

New towns 135, 136
New York 35,123
Nogales 4, 14, 18, 20, 26, 60, 80, 103, 109, 112, 114,

136
Northern Arizona University 23
North Rim 92
Northwest Territory 7, 116
Nostrand, R.L. 15, 17, 115
Nuclear power 123
Number of Frost -Free Days - Map IV.6, 49
Nursing homes 80

Oak Creek Canyon 92, 111
Oaks 86 -7, 130
Oases 9
Oatman 95
Ocelot 132
Ocotillo 87, 130
Ohio 123
Oil - see: Petroleum
Oklahoma 15, 18, 35, 86, 114, 116
Old Southwest 116
Olive trees 75
Onyx Cave 133

Opossum 132
Ore 56
Oregon 123
Organ Pipe

cactus 86
National Monument 3, 88

Oro Valley 12
Other Health Care Facilities - Map V.9e, 79 -81
Otter 132
Outdoor activities 62, 83
Outmigration 21, 32, 33, 35
Overfishing 132
Overgrazing 51, 130, 131, 132

Pacific Coast 2, 35, 66, 67, 114, 116
Athletic Conference 116 -8

Pacific
Northwest 123
Southwest 116, 118, 123

Page 14, 29, 53, 60, 92, 122
Pah -Ute County 113
Painted Desert 84, 86
Palm trees 86, 132
Paloverde

cactus shrub 87
Power Plant 123
tree 86, 130

Papago
baskets 94
Reservation 10, 11, 20, 26, 34, 94, 108, 112
Tribe 20, 114

Parker
Dam 29, 92
Strip 29, 92, 127
Town 15, 29, 45, 69, 73, 92, 109

Park Service - see: U.S.
Patagonia 78, 132
Payson 14, 29, 52, 92
Peach Springs 59
Pecans 45
Pecos River 16
Pena Blanca Lake 83
Peoria 29
Percent of Maximum Sunshine - Map V.6a, 71
Perception of Healthfulness - Map V.6g, 74
Personal income 41 -2
Persons 18 Years and Younger - Map II.12, 21 -3
Persons 65 Years and Older - Map II.13, 21 -3
Petrified Forest 83, 84, 131
Petroleum 56, 122, 123
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Phantom Ranch
Pheasant 89
Phelps -Dodge 14, 53, 55
Phoenix 1, 2, 3, 4, 9, 10, 53

age structure 23
agriculture 43, 50, 138
air pollution 74
airport 10
air traffic 123
allergies 75
amenities 83, 98 -100
Black population 20
boom 27
centrality 107, 121
climate 62, 67, 68, 69, 70, 71, 73, 74
economic base 40
energy supply 122
firms 118
growth 28, 29, 34, 35, 39, 57, 58, 103, 127, 134
highways 109, 111
Hispanic population 18
history 45-6, 103
image of 4, 37, 87
Indian population 18
manufacturing 56 -8
medical facilities 76, 77, 78, 79, 80, 82
morphology 7, 127, 133
museums 93, 96
politics 104 -5
population 12, 34, 127
primacy 12, 26, 28, 45, 58 -9, 60, 105, 107, 123
railroads 109 -10
recreation 88, 89, 91 -2, 98 -9, 127
region 105, 107
unemployment 26
water supply 45, 46, 138, 139
zip codes 108

Phreatophytes 130
Physicians (M.D. & D.O.) - Map V.9a, 77 -8
Physicians per Capita - Map V.9b, 78
Physiographic Divisions - Map VI.3, 84-6
Picacho Peak 96
Pigweed 75
Pike 132

Pima
County 6, 23, 26, 28, 31, 33, 34, 43, 77, 105,

107, 116, 136
Indians 20
Town 14,17,25,96
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Pimaria Alta 114
Pinal County 14, 25, 26, 31, 33-4, 43, 48, 55, 103,

107,116,138
Pinaleno Mountains 86
Pine - fir forest 52
Pinetop 3, 29, 127
Pipelines 122 -3
Planning 105 -6, 127, 136
Planning and Development Districts - Map VII.3a,

105-6
Plantsite 14
Pleistocene Epoch 131 -2
Politics 103 -5
Pollen 62, 72, 75
Pollution 62,74,137
Ponderosa pine 51 -2, 132
Population

age structure 21 -3
Anglo 15
decline 29
density 10 -11, 74
dispersed rural 9, 94
distribution 2, 9 -10, 28 -9, 40
diversity 1, 9 -26
ethnic background 15
future 127
groups 1
growth 1, 2, 11, 15, 21, 27 -39, 45-6, 74, 76,

126 -7,139
Hispanic 17 -8, 94
Indian 18 -20
location factors 9 -10, 37 -9, 40 -2
migration 2, 15, 17, 21 -3, 31, 32 -9, 121
mobility 35
natural increase 32
Negro 20
net migration 32-4
of communities 12 -14, 29 -31
retired 21 -3
rural 15
school age 21 -3
source regions 15-6, 35-6
state total 9
urban /rural 11 -12

Population Change by CCD - Map III.1, 28 -9
Population Change by County - Map III.3a, 31 -2
Population Density - Map II.2, 10 -11
Population Distribution - Map II.1, 9 -10
Postal Zip -Code Areas - Map VII.4, 107 -8
Potential Surface Water Developments - Map IX.11,

138-40

Poultry farms 43, 50
Powell, L.C. 127
Power lines 123
Precipitation 67, 68
Prescott 3, 4, 12, 29, 33, 60, 76, 78, 79, 80, 92, 96,

105,111,127
V.A. Hospital 23

Presidios 60
Prickly pear 86
Primative areas 128
Principal Settlements - Map I.1, 3 -6
Private Lands - Map IX.6, 133 -5
Prominant Landform Features - Map I.5, 7 -8
Pronghorn 132
Property ownership 5, 7, 101, 133
Public

domain 5 -6, 40
health centers 80

Public Lands - Map I.2, 5-6
Pulp mills 52, 57
Punta Peilasco 114

Racing 98
Raff, D.W. 37
Railroad Pass
Railroads 45, 51, 52, 59-60, 95, 109 -10, 121, 123 -5,

126,134
Railroads and Settlements - Map IV.17, 59 -60
Rainbow trout 132
Rainfall 62, 67, 68
Rain shadow 68
Ramsey Canyon 133
Ranches 11 -2, 43, 51
Ranching 23, 33, 34, 40, 42, 50 -1, 83, 94, 134
Rangelands 50 -1
RARE II Program 128
Ray 31

Mine 55
Real Estate 58
Reapportionment 104 -5
Recession 26
Recharge 46
Recreation 2, 32, 77, 83, 88, 94, 133, 134

and climate 62
attractions 95 -100
camping 90 -1
community support 4
development 29 -136
hunting 89 -90
resorts 91 -2



urban 98 -100
water 88 -9, 92

Recreational vehicles 91
Reeves, R.W. 77, 88, 107, 130
Refineries 122
Regional

affiliations 114 -19
centers 12, 29 -31, 59, 105, 111
hierarchy 101, 107
identity 96
Medical Program 32
offices 60
setting 2, 113 -25

Regional Attractions and Events - Map VI.16, 96 -8
Regionalization 101, 105, 107, 113, 114, 118
Regions

administrative 2, 101, 103, 116 -8
agricultural 107
business 118 -9
climatic 62 -7
cultural 114 -6
functional 101
homogeneous 113
landform 8, 84 -5
marketing 107, 118
planning 105
political 104 -5
secenic 87 -8
Southwest 114 -18
telephone service 108 -9
trading 107 -8
zip -code 107 -8

Relief 86
Religious groups 15
Remote subdivisions 135 -6
Representatives 104 -5
Reservations.- see: Indian
Residential care facilities 80
Residents Born in Arizona - Map III.4, 34
Resorts - Map VI.9, 91 -2
Resource base 2, 40
Respiratory ailments 62, 76
Retail trade 58, 118

employment 24 -6
Retirement 21 -3, 29, 35, 76, 80, 123, 126, 127, 136
Revolutionary War 116
Rio

Grande Valley 118
Puerco 131
Rico 136

Riparian habitat 90, 93, 130, 132, 133

Roads 109 -10,111,127,133,136
Roadless areas 128, 129
Rock types 55 -6
Rocky Mountains 35, 72, 73, 121, 123, 132
Rodeos 94,96
Roosevelt Dam 46, 126
Rural

definition 11, 18
landscape 51
medical services 76, 78, 79
outmigration 33
population 9 -12, 15, 40
regions 105
settlement patterns 40
subdivisions 127, 133, 135 -6
unemployment 26

Rural Subdivisions - Map IX.7, 135 -7
Russian thistle 129

Sacaton grass 130
Safeway 118
Safflower 45
Safford 4, 14, 46, 80, 103, 111
Saguaro

cactus 86,130
National Monument 88

St. David 17, 46
St. George 78
St. Johns 17, 32, 80, 103, 121, 123
Salome 80
Saltcedar 90, 130
Salt Lake City 107, 118
Salton Trough 84
Salt River 3, 29, 40, 46, 89

Project 45, 46
Valley 2, 9, 12, 35, 43, 45, 46, 49, 111, 123,

126,134
San Bernardino Valley 14
San Carlos Apache Reservation 26, 33, 91, 94, 107
Sand 53,56
San Diego 39
San Francisco 74, 118, 121
San Francisco Peaks 68, 73
San Joaquin Valley 76
San Luis 18
San Manuel

Smelter 55
Town 55,57, 77

San Pedro Valley 114, 130, 134
San Simon Valley 138

Santa Barbara 121
Santa Catalina Mountains 73, 86, 92
Santa Cruz

County 21, 26, 31, 33, 43, 105, 107, 116, 127,
136

Plains 45, 48, 49
River 45, 48, 59, 60, 94, 114, 127, 130, 131,

134, 136
Santa Fe Railway 14, 29, 52, 59, 116
San Xavier

del Bac 94
Reservation 12

Sawmills 52, 57
Sawyer, J.O. 66
Scandinavia 15
Scenic Attractions - Map VI.5, 87 -8
Schools 21 -3, 60, 101
Scottsdale 4, 28, 134
Seasons 67, 69 -70
Sadimentary rock 55-6
Sedona 14, 23, 92, 11, 127
Selected Allergy Inducing Plants - Map V.7, 75
Selected Climagraphs - Map V.2, 67
Selected Recreation Areas - Map VI.1, 83 -4
Seligman 59
Sellers, W.D. 63, 69
Sells 60
Sensible temperature 72
Service industries 58 -9
Settlements

abandon 95-6, 131
farming 45 -6, 94, 95
functional specialization 4 -5, 40 -2
government 60
growth 2, 28 -31, 34
hierarchy 58, 107 -8
highway 59 -60, 111
history 15, 42, 121
Indian 60, 94
locational factors 9 -10, 40 -2, 58, 59, 121
logging 52
military 60, 95
mining 53 -5, 77, 79, 94, 95, 96
Mormon 17
principal 3 -5
railroad 59-60, 95
ranching 51
rural 135 -6
service centers 58 -9, 107 -8, 111

Sheep 50, 51, 90, 94, 132
Shell Oil Company 118
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Sherman, W.H. 35
Shipping 121, 123 -5
Show Low 3, 29, 32, 46, 127, 134
Shrimp 133
Sierra Madre 121, 132
Sierra Nevada 72
Sierra Vista 4, 14, 29, 60, 76, 103, 112, 127, 134
Sight- seeing 88, 94
Silica 53
Silver 53, 56, 95
Silver Bell 55
Simpkins, P.D. 37
Situation 113 -25
Situation: Landforms, Population and Accessibility

Map VIII.4, 118 -21
Skiing 3, 73, 83, 92
Sky Harbor Airport 110
Slurry pipeline 53
Smelters 54 -5, 57
Smith Joseph 17
Smog 126
Snow 62, 67, 68, 69, 73
Snow Bowl 73, 83
Snowflake 17, 29, 32, 46, 50, 52, 103
Social Security 126
Soil Conservation Districts - Map VII.3d, 106 -7, 128
Soils 46, 48 -9, 64, 65, 76, 87, 128, 130
Solar energy 71, 127
Solomon, A.M. 75
Somerton 18, 46
Sonoita Creek 132
Sonora 14, 17, 28, 114, 121, 123, 132
Sorghum 45
South Carolina 35
Southern California 2, 66, 73, 88, 109, 118, 121, 122
Southern Pacific Railroad 29, 45, 60, 109, 121
South Tucson 12
Southwest 2, 113 -16, 118, 121, 123
Southwestern Business Territories - Map VIII.3, 118 -9
Southwest Forest Products 29
Spanish

ancestry 17
heritage 15, 17 -8, 29, 60, 83, 94 -5, 114, 116
language 15, 17

Spanish- Mexican Heritage - Map VI.12, 94 -5
Special Regions - Map VII.3, 105 -7
Spicer, E.H. 18
Spikedace 132
Spors 75,76
Sports 62
Springerville 53, 123
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Stargo 14
State

flower 86
government 60
highways 109 -10
lands 6, 128, 133, 134, 135
parks 83
tree 86

Statistical Abstract of
Arizona 57
the United States 40, 51

Stea, David 39
Steila, Donald 66
Stone 53,56
Storms 66, 68, 73
Storm Tracks and Pressure Variations - Map V.6e, 73
Stream discharge 65
Subdivisions 133, 135 -6
Suburban morphology 7
Sugar beets 45
Sulphur Spring Valley 138
Summer 67, 68, 70
Sun Belt 73, 111, 123, 127
Sun City 4, 20, 23, 28, 127, 136
Sunrise 73, 83
Sunset Crater 84
Sunshine 66,71,74
Superior 55
Surface Rock Types - Map IV.13, 55 -6
Surprise 20

Talapia 132
Tamarix 130
Tapirs 131
Taylor 17
Taxes 101,134 -5
Technological change 126
Telephone Service Territories - Map VII.5, 108 -9
Tempe 4, 28
Temperatures 62, 66, 67, 69 -70, 72
Tennessee 116
Tennis 98 -100
Terjung Human Comfort Climates - Map V.ld, 66 -7
Terjung, W. 66
Territorial

capital 29, 45
Census of 1864 6
organization 101 -112

Territories - see: Regions
Tertiary industries 58 -9

Texas 15, 18, 27, 28, 35, 66, 71, 72, 73, 76, 86, 114,
116, 118, 122, 123

Thatcher 14, 17
Themes 1 -3
Thompson, P.T. 66
Thornthwaite Climatic Regions - Map V.lb, 64 -5
Thornthwaite, C.W. 64 -5
Thunderstorms 68, 73
Timber 40, 51 -2
Tolleson 46
Tombstone 14, 29, 96, 103
Tonto

Apache Reservation 5
Division 10, 29
National Monument 93

Topock 122
Tortilla Mountains 132
Tosi, J.A. 65
Tourism 2, 4, 40, 59, 84, 88, 111
Tourist industry 59, 62, 123, 127
Towns - see: Settlements
Township 7
Trade 24.6, 58, 118, 127
Trading posts 94
Trading Regions - Map VII.3f, 106 -7
Traditional Southwest 114, 118, 123
Traditions 2, 29, 94 -5
Traffic 11, 121, 123
Transition Zone 8, 9, 15, 28, 31, 107, 108, 134
Transportation 2, 4, 58, 59 -60, 101, 109 -12, 121, 122
Transportation Network - Map VII.6, 109 -10
Trees 54,86 -7
Trewartha, G.T. 63
Trout 132
Truck crops 45
Trucking 112
Trucks 109,112
Tubac 96
Tuba City 3, 60
Tubing 89
Tucson 1, 2, 3, 4, 9, 53, 121

Advisory Committee on Air Pollution 74
age structure 23
air pollution 74
airport 110
air traffic 123
allergies 75
amenities 83, 94, 98 -100
climate 62, 68, 69, 71, 73
energy supply 122 -3
firms 118



growth 12, 28, 29 -31, 35, 37 -9, 127, 134
highways 109, 111
Hispanic population 17, 18, 94
history 29 -31, 59-60, 131
image of 4, 87, 94
Indian population 18
manufacturing 56 -7, 58
medical facilities 76, 77, 78, 79, 80, 82
mining 53-4
Mining District 55
morphology 7, 127
museums 93, 96
Negro population 20
origin 60
politics 104 -5
population 12, 28, 34, 35, 127
population density 10
railroads 110
recreation 91 -2, 96 -100, 127
regions 107
SMSA 6
Trends 37
unemployment 26
water supply 139
zip -codes 108

Tucson's Newcomers -Origins and Reasons - Map III.6,
37 -9

Tully, P.R. 35
Tumbleweed 75, 129
Tungsten 53
Turkey 89,132
Turner, R.M. 129
Twin plants 58
Tuzigoot 93

Unemployment 26
Unemployment Rate 1970 - Map 1í.15, 25 -6
United Kingdom 15
United States

Army Corps of Engineers 130
Bureau of Indian Affairs 20
Bureau of Land Management 5, 6, 52, 128, 134,

135
Bureau of the Census 6, 114, 118
Department of Agriculture 50, 60, 91, 105, 107
Department of Defense 128
Department of Interior 60
Fish and Wildlife Service 127 -128
Forest Service 60, 91, 109, 118, 128 -9, 133
Geological Survey 8

House of Representatives 104
National Park Service 60, 127 -8, 133
Postal Service 60
Supreme Court 114
Weather Bureau 72

U.S. Land Office Grid System - Map 1.4, 7
University of Arizona 35, 63, 93, 118
Urban

allergies 75
amenities 83, 98 -100
attractions 37, 98
character 4
domination 105
functions 26
growth 2, 11, 126 -7, 134
industry 56 -7
morphology 4
pollution 62,74
population 3-4, 11
recreation 98
renewal 3
sprawl 127,132,134
Task Force 134, 135

Urbanization 11
Urbanized area 6
Urban Recreation - Map VI.18, 98 -100
Urban /Rural Population - Map II.3, 11 -12
Utah 20 ,28,55,113,116,121,122,123,131
Utilities 58

Vacationers 46, 84, 90 -1, 92, 96, 126
Valle de Arizonac 114
Valley Fever - Map V.8, 76
Valley National Bank 127
Vegetation 63, 65, 66, 86 -7, 88, 128, 129 -30, 131,

132
Vegetation Change - Map IX.2, 129 -30
Vehicles 109, 111, 123, 127
Ventana Cave 93
Verde

River 89, 130
Valley 23, 33, 40, 105, 127

Vermillion Cliffs 132
Veterans 23
Veterans hospitals 78, 80
Virginia 123
Visibility 74
Volcanic rock 53, 55-6
Von Schmidt Line 113

Walnut Canyon 93
Wapiti 132
Washington 123
Water

and crop production 46 -8, 65, 139
availability 40
balance 64
consumption 42, 46, 90, 137 -9
costs 139
desalinization 139
losses 130
reallocation 138 -9
recreation 83, 88 -9, 92
rights 113-4
saline 138
scarcity 127, 137, 139
surface sources 46, 138, 139-40
table 48, 128 -9
underground 137, 138 -9
use 46 -8, 127, 138 -9
wells 138

Water Recreation - Map VI.6, 88 -9
Weasel 132
Weather 62 -3, 67, 68, 73, 110, 126
Wellton

Mowhak Irrigation District 130
Town 60,138

Weniger, Del 116
West Coast 66
Western image 51
West Sedona 29, 33
West Texas 118
Wheat 45
White fir 52
White House Ruin 93
White Mountain Apache Reservation 26, 89, 91, 94,

112
White Mountains 3, 28, 29, 40, 52, 64, 68, 73, 86, 89,

90, 92, 103, 107, 109, 111, 127
White River 52, 94
Wholesale trade 58, 118

employment 24-6
Wickenburg 14, 20, 80, 92, 96, 105
Wild Burros and Horses - Map IX.4, 131 -2
Wilderness areas 3, 127 -9, 132
Wildlife 89 -90, 131 -2

management 89
refuges 127 -9

Willcox 14, 60
Williams 14, 52, 53, 59, 73
Williams AFB 20, 60 -1
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Willows 130
Wilson, A.W. 37, 127
Window Rock 20, 60, 78
Winkleman 29, 46, 57, 58

'Winslow 4, 14, 18, 20, 52, 59, 78, 80
Winter 66 -7, 68, 69, 71, 73
Winter residents 76
Wintersburg 123
Wiseman, R.F. 23
Wolves 132
Woodlands 86 -7, 130
Wool 51
World War I 45
World War II 1, 12, 21, 27, 31, 35, 37, 46, 51, 57,

111, 121, 126
Wupatki National Monument 93

Yavapai
County 2, 23, 25, 31, 32, 33, 34
Tribe 20

Yucca 87
Yuma

City 3, 4, 9, 12, 18, 23, 25, 29, 31, 33, 43, 45,
60, 62, 67, 68, 69, 70, 71, 72, 73, 76, 79, 80,
91, 92, 96, 98, 103, 107, 113, 122, 127

County 107,118
Crossing 114
Territorial Prison 96

Zelinski, Wilbur 15
Zinc 53, 56
Zion 17
Zip -code areas 6, 101, 107 -8
Zonal soils 65
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