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This is a publication of the National Cooperative Soil Survey, a joint effort of the United States
Department of Agriculture and agencies of the States, usually the Agricultural Experiment Stations.
In some surveys, other Federal and local agencies also contribute. The Soil Conservation Service has
leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in the period 1958-72. Soil names and descrip-
tions were approved in 1972. Unless otherwise indicated, statements in the publication refer to conditions
in the county in 1972. This survey was made cooperatively by the Soil Conservation Service and the
University of Arizona Agricultural Experiment Station. It is part of the technical assistance furnished
to the Agua Fria-New River and Buckeye-Roosevelt Natural Resource Conservation Districts.

Soil maps in this survey may be copied without permission, but any enlargement of these maps
could cause misunderstanding of the detail of mapping and result in erroneous interpretations. Enlarged
maps do not show small areas of contrasting soils that could have been shown at a larger mapping scale,

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms,
ranches, and woodlands; in selecting sites for
roads, ponds, buildings, and other structures;
and in judging the suitability of tracts of
land for farming, industry, and recreation.

Liocating Soils

All the soils of Maricopa County, Central
Part, are shown on the detailed map at the back
of this publication. This map consists of many
sheets made from aerial photographs. Each
sheet is numbered to correspond with a number
on the Index to Map Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by symbols. All
areas marked with the same symbol are the
same kind of soil. The soil symbol is inside the
area if there is enough room; otherwise, it is
outside and a pointer shows where the symbol
belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all the soils
of the county in alphabetic order by map
symbol and gives the capability classification
of each. It also shows the page where each soil
is described and the page for the capability
unit, range site, and wildlife habitat group in
which the soil has been placed.

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by
using the soil map and the information in
the text. Translucent material can be used as
an overlay over the soil map and colored to
show soils that have the same limitation or
suitability. For example, soils that have a

slight limitation for a given use can be colored
green, those with a moderate limitation can be
colored yellow, and those with a severe limita-
tion can be colored red.

Farmers and those who work with farmers can
learn about use and management of the soils
from the soil descriptions and from the descrip-
tions of the capability units.

Homeowners and. landscape architects can
Jearn which plants are suitable for individual
soils in the section ‘“Trees and Shrubs.”

Game managers, sportsmen, and others can
find information about soils and wildlife in the
section “Managing Soils for Wildlife.”

Ranchers and others can find, under ‘“Range
Resources,” groupings of the soils according to
their suitability for range, and also the names
of many of the plants that grow on each range
site.

Commumity planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings and for
recreation areas in the section ‘‘Engineering
Uses of the Soils.”

Engineers and builders can find, under “En-
gineering Uses of the Soils,” tables that contain
estimates of soil properties and information
about soil features that affect engineering
practices.

Scientists and others can read about how the
soils formed and how they are classified in the
section “Formation and Classification of Soils.”

Newcomers in  Maricopa County, Central
Part, may be especially interested in the
section “General Soil Map,” where broad
patterns of soils are described. They may also
be interested in the information about the
county given at the beginning of the publica-
tion and in the section ‘“Additional Facts
About the Area.”

Cover picture:

Desert plant cover on Pinamt soil, chiefly Saguaro
carte, mesquite, palo verde, creosote, bursage, and scattered
annual grasses. Gachado soil and Rock outcrop on mountain in
: background.
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FIELDWORK BY GEORGE W. HARTMAN, RUDOLPH G. SCHURIG, RUSSELL E. BARMORE, NORMAN N. DAVIS, JAMES M.
POWELL, BRUCE A. WHITNEY, GORDON K. TANAKA, AND LEROY A. deMOULIN, SOIL CONSERVATION SERVICE
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UNIVERSITY OF ARIZONA AGRICULTURAL EXPERIMENT STATION

HE AREA SURVEYED (fig. 1), 1,076,330 acres or

about 1,682 square miles, is in the central and west-
central part of Maricopa County. It extends from 16th
Street in Phoenix to the Yuma County line. Of this area,
approximately 321,000 acres is under cultivation, 73,000
acres is urban, and the rest is desert. Large parts of the
desert are State or federally owned. Phoenix, the largest
city in Arizona and the State capital, is the county seat
of Maricopa County. The population in 1970 was 582,500."
Other cities and towns are Avondale, Buckeye, Cashion,
El Mirage, Glendale, Goodyear, Litchfield Park, Peoria,

\/

%,

State Agricultural Experiment Station at Tucson

Figure 1.—Location of Maricopa County, Arizona, Central Part.

1U.S. Dept. of Commerce, Bureau of the Census.

Sun City, Surprise, Tolleson, and Youngtown. Within
the survey area is the Agua Fria-New River and the
Buckeye-Roosevelt Natural Resource Conservation
Districts.

The area is characterized by a highly developed and
intensive agriculture. Cotton and alfalfa are the principal
crops. Barley, wheat, grain sorghum, safflower, citrus,
grapes, and truck crops are also important. The truck
crops are lettuce, cabbage, broccoli, carrots, radishes,
potatoes, onions, tomatoes, canteloup, and watermelon.
Because the growing season is long, double cropping is
commonly practiced and the land is seldom idle. Dairying
and sheep and cattle feeding are important enterprises.
Much of the productive acreage in the vicinity of Phoenix
is being developed rapidly as home or industrial sites.

Winters are mild in the survey area, but summers are
hot and dry. The two periods of rainfall are the last half
of summer and late in fall and in winter.

Irrigation is needed for crops. The sources range con-
siderably in quality and quantity. Surface water is sup-
plied from reservoirs on the Agua Fria, Salt, and Verde
Rivers. The principal organized irrigation districts are
the Maricopa, Buckeye-Roosevelt, Salt River, St. Johns,
New States, and Arlington. Underground water supple-
ments surface water and in some areas is the sole supply.
The Harquahala and Rainbow Valleys and the areas near
Tonopah and Wintersburg depend upon underground
water, but the water table is continually dropping.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Maricopa County, Central Part, where they are
located, and how they can be used. The soil scientists went
into the county knowing they likely would find many soils
they had already seen and perhaps some they had not.
They observed the steepness, length, and shape of slopes,
the size and speed of streams, the kinds of native plants
or crops, the kinds of rock and many facts about the soils.
They dug many holes to expose soil profiles. A profile is
the sequence of natural layers, or horizons, in a soil; it
extends from the surface down into the parent material
that has not been changed much by leaching or by the
action of plant roots.
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The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. The soil series and the soil phase
are the categories of soil classification most used in a
local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Laveen and
Avondale, for example, are the names of two soil series.
All the soils in the United States having the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects management.
For example, Laveen loam, 1 to 3 percent slopes, is one
of several phases within the Laveen series.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries
of the individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, trees,
and other details that help in drawing boundaries ac-
curately. The soil map at the back of this publication
was prepared from aerial photographs.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning
the management of farms and fields, a mapping unit is
nearly equivalent to a soil phase. It is not exactly equiva-
Jent, because it is not practical to show on such a map all
the small, scattered bits of soils of some other kind that
have been seen within an area that is dominantly of a
recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Three
such kinds of mapping units are shown on the soil map
of Maricopa County, Central Part: soil complexes, soil
associations, and undifferentiated groups.

A soil complex consists of areas of two or more soils,
so intermingled or so small in size that they cannot be
shown separately on the soil map. Each area of a complex
contains some of each of the two or more dominant soils,
and the pattern and relative proportions are about the
same in all areas. .Generally, the name of a soil complex
consists of the names of the dominant soils, joined by a
hyphen. Rillito-Perryville complex, 5 to 20 percent slopes,
1s an example.

A soil association is made up of adjacent soils that occur
as areas large enough to be shown individually on the soil
map but are shown as one unit because the time and effort
of delineating them separately cannot be justified. There
is a considerable degree of umformity in pattern and rela-
tive extent of the dominant soils, but the soils may differ
greatly one from another. The name of an association
consists of the names of the dominant soils, joined by a
hyphen. Antho-Valencia association is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
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as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern and
proportion of soils are not uniform. An area shown on the
map may be made up of only one of the dominant soils,
or of two or more. If there are two or more dominant
series represented in the group, the name of the group
ordinarily consists of the names of the dominant soils,
joined by “and.” Carrizo and Brios soils is an example.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, so severely eroded, or so
variable that it has not been classified by soil series. These
places are shown on the soil map and are described in the
survey, but they are called miscellaneous land types and
are given descriptive names. Dune land is an example.

While a soil survey is in progress, soil scientists take
soil samples needed for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soil in other places are also assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soil. Yields under defined management are esti-
mated for all the soils.

Soil scientists observe how soils behave when used as a
growing medium for native and cultivated plants, and as
material for structures, foundations for structures, or
covering for structures. They relate this behavior to proper-
ties of the soils. For example, they observe that filter
fields for onsite disposal of sewage fail on a given kind of
soil, and they relate this to the slow permeability of the
soil or its high water table. They see that streets, road
pavements, and foundations for houses are cracked on a
named kind of soil and they relate this failure to the high
shrink-swell potential of the soil material. Thus, they use
observation and knowledge of soil properties, together
with available research data, to predict limitations or
suitability of soils for present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers, agrono-
mists, engineers, and others. They then adjust the groups
according to the results of their studies and consultation.
Thus, the groups that are finally evolved reflect up-to-
date knowledge of the soils and their behavior under cur-
rent methods of use and management.

General Soil Map

The general soil map at the back of this survey shows, in
color, the soil associations in Maricopa County, Central
Part. A soil association is a landscape that has a distinctive
proportional pattern of soils. It normally consists of one or
more major soils and at least one minor soil, and it is
named for the major soils. The soils in one association
may occur in another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in an area, who want to
compare different parts of an area, or who want to know
the location of large tracts that are suitable for a certain
kind of use. Such a map is a useful general guide in manag-
ing a watershed, a wooded tract, or a wildlife area, or in
planning engineering works, recreational facilities, and
community developments. It is not a suitable map for
planning the management of a farm or field, or for selecting
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the exact location of a road, building, or similar structure,
because the soils in any one association ordinarily differ
in slope, depth, stoniness, drainage, and other character-
istics that affect their management.

The soil associations in this survey area have been
“orouped into three general kinds of landscapes for broad
interpretative purposes. Each of the broad groups and the
10 soil associations are described on the pages that follow.
The texture mentioned in the legend for each association
refers to the dominant texture of the surface layer of the
major soils.

Soils Formed in Recent Alluvium

This group of associations consists of nearly level to
gently sloping soils formed in recent alluvium on alluvial
fans at the base of mountains, in stream channels, on low
stream terraces, and on valley plains.

1. Gilmani-Estrella-Avondale association
Nearly level loams and clay loams on valley plains and low
stream terraces

This association (fig. 2) is on the broad, flat valley plains
and low stream terraces that occur throughout the survey

3

area. The soils formed in recent alluvium that was derived
from a wide variety of rock, including granite-gneiss,
schist, andesite, rhyolite, basalt, and quartzite. The
natural vegetation is creosotebush, cactus, annual weeds
and grasses, and scattered mesquite and paloverde trees.
The elevation ranges from 750 to 1,400 feet. The mean
annual precipitation is 6 to 8 inches, the mean annual air
temperature is 69° to 74° F, and the frost-free season is
250 to 300 days.

This association makes up about 25 percent of the sur-
vey area. It is about 55 percent Gilman soils, 10 percent
Estrella soils, 10 percent Avondale soils, and 25 percent
Gl(lznbar, Antho, Avonda, Agualt, Gadsden, and Cashion
soils.

Gilman soils are fairly close to major stream channels.
Estrella soils are along the margin of most mapped areas
in slightly higher positions than Gilman soils. Avondale
soils are in positions intermediate between Gilman and
Estrella soils, mainly in the Buckeye and Salt River
Valleys.

Gilman soils are 60 inches or more of loam or very fine
sandy loam that is thinly stratified with finer or coarser
textured material in the lower part. Estrella soils are

/

e

s
/
AVEEN

GILMAN-ESTRELLA-AVONDALE
ASSOCIATION

NS
YA /N7
S A

/'/ N
/ /
Y

j . |
/ / / \\\ // /,ﬂ /
, MOHALL-L ~ 2 ]
// ASSOCIATION N \\// \l / / / f
< Y \\\ /
/ / NP4 /
/ g E
| // N 2y
/ 5 /3,
, p \\/ N/
/ 4 7/ GILMAN-ESTRELLA— AVONDALE N
V. &7 ASSOCIATION N
/ y ; / Y e
/ P / y \/ o
VAV / NN
4 / / WY
/ / /) NV
/ \\/\Y / ' /S /
O\ . / / N /
SALLLa \u)\/\k' >y/ //
/) / NIaaY
\/ \ / / /
== \/
P N
/// / /// / \\\ / / \\>/ ,‘/ /
/ / =N :
) mowaLL-caveen /[ /) /) T\ / g / N
/M ssocurion / / / i\ / a2 \\(l AssocATION
S, S S /N
/ \ ' ‘
= RN § N
2 ///,//{ — —— \\\l/ ) / \\ N
//
/// ﬁ ALLUVIUM y it ——— s 3 o, 4 °
///7/'/ _ # pd . ”/fj;// 2 // RECiH —iLLUVIEM  GRAVELLY o
e s e S “ = . TALLLVIUM

Figure 2.—Representative pattern of soils in the Gilman-

Estrella-Avondale, the Carrizo-Brios, and the Mohall-Laveen associations.
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loams or very fine sandy loams 20 to 39 inches deep over
an old buried clay loam soil. Avondale soils have a dark-
colored clay loam surface layer over loam or very fine
sandy loam that is thinly stratified with finer or coarser
textured material.

Parts of the cities of Phoenix, Glendale, and Buckeye
are on this association. Cotton, alfalfa, small grain, saf-
flower, sugar beets, grapes, citrus, and vegetables are the
chief crops. A few areas are used as range following sea-
sonal rains.

2. Antho-Valencia association

Nearly level sandy loams on recent alluvial fans and valley
plains

This association (fig. 3) is on young alluvial fans and
valley plains that are 1 mile to 5 miles from the mountains.
In places it is underlain by an older land surface (see also
fig. 4, p. 5). It occurs throughout the survey area. The
soils formed in young alluvium that was derived from a
wide variety of rock but was dominantly granitic. The
native vegetation is creosotebush, cactus, annual weeds
and grasses, and scattered mesquite and paloverde trees.
The elevation ranges from 800 to 1,400 feet. The mean
annual precipitation is 6 to 8 inches, the mean annual
air temperature is about 69° to 74° F, and the frost-free
season 1s 250 to 300 days.

This association makes up about 14 percent of the sur-
vey area. It is about 60 percent Antho soils, 15 percent
Valencia soils, and 25 percent Gilman, Coolidge, Agualt,
Maripo, Vint, Estrella, Carrizo, and Tremant soils.

CHERIONI-ROCK OUTCROP
ASSOCIATION N N
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. Antho soils are sandy loam 40 inches deep or more.
They are in the center of most mapped areas, and Valencia
soils are along the margins. Valencia soils are sandy loam
or fine sandy loam 20 to 39 inches deep over an old buried
clay loam soil.

This association is cultivated in areas where irrigation
water is available. Cotton, alfalfa, small grain, safflower
sugar beets, grapes, and citrus are the chief crops. A
few areas are used as range. Part of the city of Phoenix
is on this association.

3. Carrizo-Brios association

Nearly level to gently sloping gravelly sandy loams and
sandy loams in stream channels and on low stream terraces

This association (see fig. 2, p. 3) is in or adjacent to
the channels of the New River and the Gila, Salt, Agua
Fria, and Hassayampa Rivers and on a few of the adjacent
low-lying stream terraces. The soils formed in recent
alluvium that was derived from a wide mixture of acid
and basic igneous and metamorphic rock. They are subject,
to occasional flooding. The native vegetation is salt-
cedar, arrowweed, creosotebush, and saltbush. The eleva-
tion ranges from 750 to 1,300 feet. The mean annual air
temperature is 69° to 74° F, and the frost-free season is
250 to 300 days.

This association makes up about 5 percent of the survey
area. It is about 30 percent Carrizo soils, 30 percent Brios
soils, 15 percent Vint soils, and 25 percent Torripsamments

and Torrifluvents, frequently flooded, and Cashion,
Gadsden, Maripo, and Antho soils.
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Figure 3.—Representative pattern of soils in the Antho-Valencia, the Ebon-Pinamt-Tremant, and the Cherioni-Rock outcrop associations.
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Carrizo soils are typically in the lowest positions,
nearest the present stream channels. Vint soils are in
higher positions, along the outer margins of the mapped
areas. Brios soils are in positions intermediate between
Carrizo and Vint soils.

Carrizo soils have a surface layer of yellowish-brown
oravelly sandy loam about 5 inches thick over pale-
brown very gravelly coarse sand that extends to a depth
of 60 inches or more. Brios soils have a surface layer of
brown sandy loam about 14 inches thick over brown
sand that extends to a depth of 60 inches or more. Vint
soils are pale-brown loamy fine sand about 60 inches
deep.

'IP his association is cultivated in only a few areas, which
are not subject to flooding. A few areas are used as range.
The part of the assocation near Buckeye and Arlington
has been designated the Fred J. Weiler Green Belt and

serves as an important nesting area for dove and quail.
4.

Nearly level to gently sloping soils that are gravelly, cobbly,
and stony throughout; on recent alluvial fans at the base of
mountains

This association is on alluvial fans at the base of the
Estrella Mountains in Rainbow Valley. It is dissected by
shallow stream channels that have cut 1 foot to 15 feet
below the surface. The soils formed in cobbly, gravelly,
and stony alluvium that was derived from the granite-
gneiss mountains above. The native vegetation is creosote-
bush, cactus, bursage, and scattered mesquite, paloverde,
and ironwood trees. The elevation ranges from 1,250 to
1,500 feet. The mean annual precipitation is 6 to 8 inches,

Torrifluvents association
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the mean annual air temperature is 69° to 74° F, and the
frost-free season is 260 to 300 days.

This association makes up about 1 percent of the survey
area. It is about 85 percent Torrifluvents and 15 percent
Gunsight, Pinamt, and Pinal soils.

Torrifluvents are stratified and are 35 to 80 percent
cobbles, gravel, and stones. The stony soils are more preva-
lent in the steeper areas nearest the base of mountains.
The gravelly soils are more prevalent in areas more dis-
tant from the mountains.

This association is not cultivated. A few areas are used
as range following seasonal rain.

Soils Formed in Old Alluvium

This group of associations consists of nearly level to
moderately steep soils in old alluvium on alluvial fans and
valley plains.

5. Rillito-Gunsight-Perryville association

Nearly level to moderately steep gravelly loams and loams on
old alluvial fans and valley plains

This association (fig. 4) is on old alluvial fans and valley
plains, mainly in the western part of the survey area.
Some areas are near the base of mountains, but others are
as much as 10 miles away. The undulating landscape is
dissected by many stream channels that have cut 1 foot
to 20 feet below the surface. The soils formed in old
gravelly alluvium that was derived mainly from granite-
gneiss, schist, andesite, and Jimestone. The natural vege-
tation is mainly creosotebush and scattered mesquite and
paloverde trees. The elevation ranges from 800 to 1,400

OLD GRAVELLY
ALLUVIUM

LAVEEN-COOLIDGE
ASSOCIAT IoN

Figure 4.—Representative pattern of soils in the Rillito-Gunsight-Perryville, the Laveen-Coolidge, the Antho-Valencia, and the Cherioni-
Rock outcrop associations.
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feet. The mean annual precipitation is 6 to 8 inches, the
mean annual air temperature is 67° to 74° F, and the
frost-free season is 250 to 300 days.

This association makes up about 16 percent of the
survey area. It is about 25 percent Rillito soils, about 20
percent Gunsight soils, about 10 percent Perryville soils,
and 45 percent Pinal, Laveen, Harqua, and Cherioni
soils. One area south of Saddle Mountain is almost entirely
Pinal soils.

Rillito soils are on the more gently sloping edges of
alluvial fans and valley plains. Gunsight soils are in the
slightly higher positions in the center of alluvial fans.
Perryville soils are in slightly lower positions along the
outer margins of the alluvial fans and valley plains.

Rillito soils have a surface layer of light yellowish-brown
loam about 10 inches thick. The underlying material to a
depth of 19 inches is light-brown gravelly loam and
pinkish-white to very pale brown gravelly loam or gravelly
sandy loam to a depth of 60 inches. The underlying mate-
rial contains soft masses, filaments, and concretions of
lime.

Gunsight soils have a surface layer of light-brown and
pale-brown gravelly loam about 3 inches thick. The under-
lying material to a depth of 60 inches is light-brown very
gravelly loam. The underlying material contains soft
masses and concretions of lime and in some profiles is
cemented with lime.

Perryville soils have a surface layer of very pale brown
gravelly loam about 9 inches thick. The underlying mate-
rial is very pale brown gravelly loam or very gravelly
sandy loam. The profile is extremely calcareous.

Only a small part of this association is cultivated. Cot-
ton, alfalfa, small grain, safflower, citrus, and sugar beets
are the chief crops. A few areas are used as range. A few
homes are built on these soils near Lookout Mountain in
the city of Phoenix.

6. Mohall-Laveen association

Nearly level loams and clay loams on old alluvial fans and
valley plains

This association (see fig. 2, p. 3) is on alluvial fans and
valley plains. The largest area is in the Salt River Valley.
A few smaller areas are in the Harquahala Valley. The
soils formed in old alluvium that was derived from granite-
gneiss, rhyolite, schist, and some acid and basic igneous
rock and limestone. The native vegetation is creosote-
bush and scattered mesquite and paloverde trees. The
elevation ranges from 950 to 1,400 feet. The mean annual
precipitation is 6 to 8 inches, the mean annual air tem-
perature is 68° to 74° F, and the frost-free season is 250
to 300 days.

This association makes up about 12 percent of the sur-
vey area. It is about 45 percent Mohall soils, 40 percent
Laveen soils, and 15 percent Tremant, Estrella, Vecont,
Coolidge, and Valencia soils.

The soils are in similar positions on the landscape, but
Mohall soils are in slightly lower positions on concave
surfaces and Laveen soils are on slightly convex surfaces.
The difference in elevation between the soils generally is
less than 2 feet.

Mohall soils have a clay loam subsoil that extends to a
depth of about 35 inches. The underlying material is loam
or very fine sandy loam. The underlying material and lower
part of the subsoil contain soft masses of lime. Laveen

soils are loams that have soft masses and concretions of
lime at a depth of about 24 inches.

Parts of the cities of Phoenix, Peoria, Surprise, Cashion,
and Litchfield Park are on this association. The association
is irrigated. Cotton, alfalfa, small grain, sugar beets,
safflower, and citrus are the main crops. A few areas are
used as range.

7. Laveen-Coolidge association

Nearly level sandy loams, loams, and clay loams on old
alluvial fans and valley plains

This association (see fig. 4, p. 5) is on alluvial fans
and valley plains that are 2 to 5 miles from the mountains.
The largest area is a 3- to 5-mile wide area extending
from Avondale to the Hassayampa River. A few smaller
areas are in the Rainbow and Harquahala Valleys. The
soils formed in alluvium that was derived from granite-
gneiss, schist, limestone, andesite, rhyolite, and basalt.
The native vegetation is creosotebush and scattered
mesquite and paloverde trees. The elevation ranges from
800 to 1,400 feet. The mean annual precipitation is 6 to
8 inches, the mean annual air temperature is 69° to 73° I,
and the frost-free season is 250 to 300 days.

This association makes up about 9 percent of the sur-
vey area. It is about 60 percent Laveen soils, 20 percent
Coolidge soils, and 20 percent Mohall, Perryville, Tre-
mant, Antho, Maripo, Rillito, and Gilman soils.

Laveen soils are at the lower ends of alluvial fans and
on valley plains. Coolidge soils are in or near stream chan-
nels and at the upper ends of alluvial fans nearest the
mountains.

Laveen soils are loams that have soft masses and con-
cretions of lime below a depth of about 24 inches. Coolidge
soils are sandy loams that have soft masses and a few
concretions of lime below a depth of about 24 inches.

Parts of the towns of Buckeye and Avondale are on this
association. Cotton, alfalfa, small grains, safflower, sugar
beets, and grapes are the main crops. A few areas are
used as range.

8. Ebon-Pinamt-Tremant association

Nearly level to gently sloping gravelly loams, very cobbly
loams, and gravelly clay loams on old alluvial fans at the
base of mountains

This association (see fig. 3, p. 4) is on old alluvial fans
at the base of the White Tank and Estrella Mountains.
It is dissected by numerous stream channels that are
entrenched 2 to 25 feet below the surface. The soils
formed in old gravelly alluvium that was derived from a
wide mixture of granite, granite-gneiss, schist, rhyolite,
andesite, and quartzite. The natural vegetation is creo-
sotebush, bursage, cactus, and scattered mesquite and
paloverde trees. The elevation ranges from 800 to 1,800
feet. The mean annual precipitation is 6 to 8 inches,
the mean annual air temperature is 69° to 74° F, and the
frost-free season is 260 to 320 days.

This association makes up about 3 percent of the
survey area. It is about 30 percent Ebon soils, 20 percent
Pinamt soils, 15 percent Tremant soils, and 35 percent
Carrizo, Gunsight, Rillito, Cherioni, and Antho soils.

Ebon soils are at the upper ends of alluvial fans nearest
the mountains, Pinamt soils are about halfway down the
alluvial fans, and Tremant soils are at the lower ends.
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Ebon soils have a cobbly clay subsoil. Pinamt soils
have a subsoil of very gravelly sandy clay loam. The
underlying material is very gravelly sandy loam. The
underlying material and lower part of the subsoil contain
accumulations of lime. Tremant soils have a gravelly
clay loam and clay loam subsoil. The underlying material
is gravelly loam.

Parts of South Mountain Park, White Tank Regional
Park, and Estrella Mountain Regional Park are on this
association. The association is not cultivated. A few areas
are used as range.

9. Casa Grande-Harqua association

Nearly level to sloping, saline-alkali loams, sandy loams,
and gravelly clay loams on valley plains

This association is on old valley plains, mainly in the
area of Tonapah and Wintersburg. A few areas also are
in the Harquahala and Rainbow Valleys. The soils
formed in old alluvium that was derived from granite,
schist, gneiss, rhyolite tuff, and limestone. The vegetation
is saltbush, creosotebush, cactus, and scattered mesquite
and paloverde trees. The elevation ranges from 800 to
1,350 feet. The mean annual precipitation is 6 to 8 inches,
the mean annual air temperature 1s 67° to 74° F, and the
frost-free season is 250 to 300 days.

This association makes up about 4 percent of the
survey area. It is about 30 percent Casa Grande soils, 30
percent Harqua soils, and 40 percent Laveen, Gunsight,
Rillito, and Antho soils.

Casa Grande soils are on valley plains parallel to the
main drainage systems of the area. Harqua soils are on
old alluvial fans that merge with the main drainage
system.

Casa Grande soils have a very strongly alkaline clay
loam subsoil. The underlying material 1s very strongly
alkaline loam. The subsoil and underlying material
contain filaments and soft masses of lime. Harqua soils
have a gravelly clay subsoil and underlying material.
They are very strongly alkaline and saline. They have
a distinct layer of calcium carbonate at a depth of about
12 inches.

This association is irrigated. Cotton, alfalfa, sugar
beets, and safflower are the main crops. Some areas are
used as range.

Soils of Mountains and Buttes

This association consists of Rock outcrop and areas of
shallow soils in steep mountainous areas.

10. Cherioni-Rock outcrop association

Gently sloping to very steep very gravelly loams and Rock
outcrop on mountains, buttes, and low hills

This association (see figs. 3 and 4, pp. 4 and 5) is in steep
mountainous areas and in less sloping areas at their base.
Slopes are complex. The largest areas are in Eagletail
Park and the Saddle, Estrella, and Salt River Mountains.
The soils formed over granite-gneiss, schist, andesite,
basalt, and tuff bedrock. Minor amounts of silt are
deposited on these soils by the wind. The vegetation
consists of creosotebush, bursage, cactus, and scattered

mesquite and paloverde trees. The elevation ranges from
800 to 4,500 feet. The mean annual precipitation is 6 to

8 inches, the mean annual air temperature is 67° to 74° F,
and the frost-free season is 250 to 300 days.

This association makes up about 11 percent of the
survey area. It is 40 percent Cherioni soils, 35 percent
Rock outerop, and 25 percent Gunsight, Pinal, Gachado,
and several shallow soils.

Cherioni soils are on the lower slopes of mountains
and on a few pediments and low hills. Rock outecrop is
scattered throughout most mapped areas of this associa-
tion but is more prevalent in the highest parts of
mountains and on low hills. Cherioni soils are very gravelly
loams about 11 inches thick. They have an indurated
hardpan about 7 inches thick over bedrock.

Part of the city of Phoenix is on this association, as
well as parts of South Mountain Park, White Tank
Regional Park, Estrella Mountain Regional Park, and
Buckeye Hills Regional Park. Several television and
radio transmitters and water tanks are in the higher
lying areas, and parts of two heavy equipment proving
grounds are also in these areas. This association is not
cultivated. A few areas are used for range.

Descriptions of the Soils

This section describes the soil series and mapping units
in Maricopa County, Central Part. Each soil series is
described in detail, and then, briefly, each mapping unit
in that series. Unless it is specifically mentioned otherwise,
it can be assumed that what is stated about the soil series
holds true for the mapping units in that series. Thus, to
get full information about any one mapping unit, it is
necessary to read both the description of the mapping
unit and the description of the soil series to which it
belongs.

An important part of the description of each soil series
is the soil profile, that is, the sequence of layers from the
surface downward to rock or other underlying material.
Each series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The
second is much more detailed and is for those who need
to make thorough and precise studies of soils. Color terms
are for dry soil unless otherwise stated. The profile
described in the series is representative of the mapping
units in that series. If the profile of a given mapping unit
differs from the one described for the series, these differ-
ences are stated in describing the mapping unit, or they
are differences that are apparent in the name of the
mapping unit.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil series.
Dune land, for example, does not belong to a soil series
but nevertheless, is listed in alphabetic order along with
the soil series.

Following the name of each mapping unit is a symbol in
parentheses. This symbol identifies the mapping unit on
the detailed soil map. Listed at the end of each description
of a mapping unit is the capability unit, range site,
horticultural group, and wildlife habitat group to which
the mapping unit has been assigned. The page for the
description of each capability unit, range site, and wildlife
habitat group can be found by referring to the “Guide to
Mapping Units”” at the back of this survey. .

The acreage and proportionate extent of each mapping
unit are shown in table 1. Many of the terms used in
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TaBLE 1.—Approrimate acreage and proportionate extent of the soils
Soil Acres Percent ! Soil Acres Percent !
Agualtloam___________ . ________ 8, 059 0. 75 || Gunsight-Rillito complex, 0 to 1 percent
Antho sandy loam, 0 to 1 percent slopes___- 32, 548 3. 02 1 £0) o [ <1 S 6, 516 0. 61
Antho sandy loam, 1 to 3 percent slopes____ 649 . 06 || Gunsight-Rillito complex, 1 to 3 percent ' ’
Antho sandy loam, saline-alkali___________ 3, 654 .34 SlOpPeS- - - - 4. 455 41
Antho gravelly sandy loam, 0 to 1 percent Gunsight-Rillito complex, 0 to 10 percent ’ '
1[0) 1 I 6, 014 . 56 slopes_ - 25, 630 2. 38
Antho gravelly sandy loam, 1 to 3 percent Harqua complex, 0 to 3 percent slopes_____ 9 011 84
SlOPeS_ - - 3,619 . 34 || Harqua complex, 3 to 8 percent slopes_____ 1, 230 L11
Antho-Briog sandy loams..-c-coevme cwnmas 9, 434 . 88 || Harqua-Gunsight complex, 0 to 5 percent
Antho-Carrizo complex, 0 to 1 percent L] o7 N S 22, 986 2.14
SlOPeS_ - 3, 861 . 36 || Harqua-Laveen complex_________________ 3: 706 .34
Antho-Carrizo complex, 1 to 3 percent Harqua-Rillito complex, 1 to 3 percent
slopes_ - - oo oo 1, 106 .10 slopes_ . 4,729 .44
Antho Carrizo complex, 0 to 3 percent La Palma very fine sandy loam___________ 1 007 .09
SlOPES . oo mimim o e i e 29, 356 2.73 || Laveen sandy loam______________________ 18 355 1.70
Antho-Tremant complex, 1 to 5 percent Laveen loam, 0 to 1 percent slopes________ 7;), 909 7. 06
SIOPeS _ - oo 3,403 .32 || Laveen loam, 1 to 3 percent slopes_________ 1,213 L 11
Antho Tremant-Mohall complex, 1 to 5 per- Laveen loam, saline-alkali________________ 6, 256 . 58
centElopes. .- = —cemessossemses see T 3,092 .29 || Laveen clay loam________________________ 8, 049 .75
Antho association_ _ _ ____________________ 30, 848 2. 87 || Laveen-Antho complex, saline-alkali________ 982 .09
Antho-Valencia association_ _ _____________ 15,724 1. 46 || Maripo sandy loam.______________________ 11, 165 1. 04
Avonda clay loam_ ______________________ 1, 842 .17 || Mohall sandy loam______________________ 2, 875 .27
Avondale clay loam______________________ 22, 045 9.105 || Mohall Toamn=- = o wome e e s 18, 973 1. 76
Avondale clay loam, saline-alkali__________ 1, 319 .12 || Mohall elay loam________________________ 31, 990 2. 97
Beardsley loam__________________________ 955 .09 || Mohall elay ____________________________ 1, 459 .14
Brios loamy sand________________________ 3, 969 . 37 || Mohall-Tremant complex, 0 to 3 percent
Brios sandy loam________________________ 4,927 .46 slopes_ - _____ 8, 885 . 83
Briogloam. . .- —csounsomacsomsmanonume = 1, 052 . 10 || Mohall-Laveen association________________ 1,212 .11
Calciorthids and Torriorthents, eroded._____ 1, 394 .13 || Perryville sandy loam____________________ 2, 084 19
Carrizo gravelly sandy loam_ __.___________ 4,703 . 44 || Perryville loam, saline-alkali______________ 1,712 16
Carrizo-Ebon complex, 3 to 12 percent Perryville gravelly loam, 0 to 1 percent
BlOPes co s e s e s ——— 1,928 .18 Slopessar s uss s cmmr e s 7,267 . 68
Carrizo and Brios soils___________________ 17, 457 1. 62 || Perryville gravelly loam, 1 to 3 percent
Casa Grande sandy loam_________________ 3, 672 .34 slopes_ - ___ 1, 666 15
Casa Grandeloam_______________________ 6, 727 . 62 || Perryville-Rillito complex, 0 to 3 percent
Casa Grande complex____________________ 2,170 .20 slopes_ - - ___ 13, 786 1. 28
Casa Grande-Laveen complex, alkali_______ 3, 067 . 28 || Pinal loam, 0 to 1 percent slopes__________ 442 .04
Cashion clay, saline-alkali________________ 2, 896 .27 || Pinal loam, 1 to 3 percent slopes__________ 502 .05
Cherioni-Rock outerop complex___________ 38, 260 3.55: || Pinal gravelly loams s ocnmmes coe snnmme=a= 15, 165 1. 41
Coolidge sandy loam_____________________ 14, 023 1. 30 || Pinal-La Palmaloams, 1 to 3 percent slopes__|" 513 .05
Coolidge gravelly sandy loam, 1 to 3 percent Pinal-Suncity complex, 0 to 3 percent slopes.. 3, 280 . 30
71 ) 0 < e S PO 1, 049 .10 || Pinamt-Tremant complex, 1 to 10 percent
Coolidge-Tremant complex_ . _____________ 666 . 06 SlopeS e crn emsrr s s S —————— 3,910 . 36
Coolidge-Laveen association_ _ ____________ 16, 557 1. 54 || Rillito sandy loam, 0 to 1 percent slopes____ 2, 319 .21
Duneland___ 565 .05 || Rillito sandy loam, 1 to 3 percent slopes____ 360 .03
Ebon gravelly loam, 0 to 8 percent slopes____ 3,361 . 31 || Rillito loam, 0 to 1 percent slopes________. 7, 687 .71
Ebon-Pinamt complex, 0 to 10 percent Rillito loam, 1 to 3 percent slopes_________ 715 .07
S1lc) o1 U o S 7, 572 .70 || Rillito-Harqua complex, 1 to 3 percent
Estrella loam_ _ _ _ _______________________ 23, 152 2.15 [:100) o1 T 6, 585 .61
Estrella loam, saline-alkali________________ 2, 464 . 23 || Rillito-Perryville complex, 5 to 20 percent
Gachado-Rock outerop complex___________ 5, 467 .5l Slopes_ - - - 5,431 . 50
Gadsden clay loam_ _____________________ 689 .06 Rock outerop-Cherioni complex___________ 82,913 7.72
Gadsden clay___________________________ 1, 063 . 10/ || Toltee loam == s wx womamn smumm s 484 .04
Gadsden clay, saline-alkali__________..____ 418 04: || ‘TorrifluventSe s es soe srssmn som st 9, 675 .90
Gilman fine sandy loam__________________ 19, 693 1,83 ||| ‘Torriorthents: « cowmme mmmmm o ot —imm i 418 .04
Gilman fine sandy loam, saline-alkali______ 1, 153 .11 || Torripsamments and Torrifluvents, fre-
Gilman loam, 0 to 1 percent slopes________ 101, 777 9. 47 quently flooded.________ - 3, 976 . 37
Gilman loam, 1 to 3 percent slopes________ 431 .04 || Tremant loam__________________________ 3, 598 . 33
Gilman loam, saline-alkali________________ 16, 632 1. 55 || Tremant gravelly loam, 0 to 1 percent slopes_ 1, 053 .10
Gilman complex, saline-alkali_____________ 1, 464 .14 || Tremant gravelly loam, 1 to 3 percent slopes_ 615 . 06
Gilman-Antho association_ _______________ 19, 208 1. 78 || Tremant clay loam_ - . 980 .09
Gilman-Laveen association_ ______________ 7, 486 .70 || Tremant gravelly clay loam_______________ 549 .05
Gilman, Antho and Glenbar soils, severely Tremant complex, 0 to 3 percent slopes____ 1,959 .18
eroded._ _ . 315 . 03 || Tremant-Rillito complex, 0 to 1 percent
Gilman loam, clayey subsoil variant, moder- slopes_ - - oo 2,248 .21
ately saline_ _ _________________________ 462 .04 || Tremant-Rillito complex, 1 to 3 percent
Glenbar loam o _______ 2, 361 .22 SlODES. . . o o mim e s e s o e 3,422 .32
Glenbar loam, saline-alkali_ _ _____________ 7,630 .71 || Tremant-Rillito complex, 0 to 5 percent
Glenbar clay loam_______________________ 21 805 2. 03 BlOPEB-  omm e mim o b i e S RS 3, 961 .37
Glenbar clay loam, saline-alkali____________ 448 .04 || Trix clay loam_ - - 4, 449 .41
Glenbar elay_ - _____ 1,175 1T ] Tucson dOaI: « x e mme e i i 6, 105 . 57
Gunsight-Pinal complex, 1 to 10 percent Tucson clay loam - 4, 879 - 45
SIOPES—— 16, 907 1. 57 || Valencia sandy loam_ _ .. _________- 16, 370 1. 52

See footnotes at end of table.
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TaBLE 1.—Approzimate acreage and proportionate extent of the soils—Continued

Soil Acres Percent ! Soil Acres Percent !
Valencia sandy loam, saline-alkali_ - _____- 1, 499 0. 14 || Wintersburg complex_ _ - - 1, 378 0.13
Valencia gravelly sandy loam_ - .- ---- 355 .03 || Borrow pits-c oo oo 655 . 06
Vaeott 10 o - - - 2w s smemmms s e 901 .08 || DUumps.cesocsmmsmomscsmacn oo —e o o= 149 .01
Vecont elay oo oo oo 4, 691 .44 || Gravel pits_ - - - oo 1, 261 .11
Vint loamy fine sand___ - --- 4,107 . 38 || Surveyed at High Intensity ... ---_-—- 651; 106 [-=c==wso-
Vint fine sandy loam___ - 5, 141 .48 || Surveyed at Low Intensity - - 424,523 |_______-
Vint loam - - - - oo 996 .09 Lakes and all other water_ ___________ 701 . 06
Vint elay loam - oo 396 . 04
Vint-Carrizo complex_ _ - - cooooeu--- 686 . 06 Potal e cmmechamm ot = S 21, 076, 330 100. 00

1 Figures were rounded to nearest hundredth.

describing soils can be found in the Glossary at the end of
this survey, and more detailed information about the
terminology and methods of soil mapping can be obtained
from the Soil Survey Manual (5).2

Agualt Series

The Agualt series consists of deep, well-drained soils.
These soils formed in recent alluvium that was deposited
on flood plains, low terraces, and alluvial fans. The
alluvium was derived from a wide mixture of rock,
including granite, granite-gneiss, andesite, and basalt.
Slopes are 0 to 3 percent. Elevations are 800 to 1,500 feet.
In areas not irrigated, the vegetation is creosotebush,
cactus, annual weeds and grasses, and scattered mesquite
and paloverde trees. The average annual rainfall is about
6 to 8 inches, the mean annual air temperature is 69° to
74° F, and the frost-free season is 250 to 300 days.

In a representative profile the soil is brown loam to a
depth of about 27 inches and pale-brown sand to a depth
of 60 inches. The soil is moderately alkaline throughout
and in most places is calcareous throughout.

Premeability is moderate in the loamy upper part of the
soil and very rapid in the sandy Jower part. Runoff is slow,
and the hazard of erosion is slight. The available water
capacity is 5 to 7 inches. Roots penetrate to a depth of
about 60 inches.

Agualt soils are used for irrigated crops, range, recrea-
tion, and wildlife. Irrigated crops are cotton, alfalfa,
barley, safflower, sugar beets, sorghum, citrus, and
vegetables.

epresentative profile of Agualt loam, 200 feet east and

75 feet north of southwest corner of cultivated field
SWSEYSW¥ sec. 18, T. 2 N., R. 1 E.

Ap—O0 to 11 inches, brown (I0YR 5/3) loam, dark brown
(10YR 3/3) when moist; massive; slightly hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; common fine and very fine roots;
common very fine interstitial and tubular pores;
common very fine mica flakes; strongly effervescent;
moderately alkaline; abrupt, smooth boundary.

C1—11 to 27 inches, brown (10YR 5/3) loam, dark brown
(10YR 3/3) when moist; massive; slightly hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; common fine and very fine roots;
many very fine interstitial and tubular pores; common
very fine mica flakes; strongly effervescent; few, fine,
faint, light-gray (10YR 7/2) filaments of lime; moder-
ately alkaline; abrupt, wavy boundary.

2 Ttalic numbers in parentheses refer to Literature Cited, p. 115.

2 Acreage includes water.

1I1C2—27 to 60 inches, pale-brown (10YR 6/3) sand, brown
(10YR 5/3) when moist; single grained; loose when
dry, nonsticky and nonplastic when wet; few fine
roots in upper part; many fine interstitial pores;
many fine and very fine mica flakes; 5 percent fine
waterworn gravel; slightly effervescent; moderately
alkaline.

The soil is typically dry, but is sometimes moist in the upper
part during July, August, and September. The Ap and C1
horizons have hue of 7.5 YR and 10YR, value of 5 to 6 dry and
3 to 5 moist, and chroma of 2 through 4 dry and moist. They
are very fine sandy loam or loam and have a few thin strata
of finer and coarser material. The content of gravel ranges
from 0 to about 10 percent. Lime filaments are few to common
in the lower part of the C1 horizon. The IIC2 horizon is at a
depth ranging from 20 to 39 inches, but is most commonly at
26 to 30 inches. It ranges from loamy sand to sand. In places
this horizon is as much as 35 percent gravel. Thin strata of
finer material are also common.

Agualt loam (Aa).—Areas of this soil are long and
narrow and about 10 acres in size. Slopes are generally
less than 1 percent, but range to 3 percent. Included in
mapping are small areas of Gilman loam, 0 to 1 percent
slopes; Maripo sandy loam; Antho sandy loam, 0 to 1
percent slopes; Carrizo gravelly sandy loam; and Laveen
loam, 0 to 1 percent slopes. The total extent of all included
soils does not exceed 15 percent.

This Agualt soil is used for grazing. Capability unit
IIs—7 irrigated, subclass VIIs drytand; Loam Upland

Tange site; horticultural group 4; wildlife habitat group

2 irrigated, 10 dryland.
Antho Series

The Antho series consists of deep, well-drained soils.
These soils formed in recent alluvium deposited on alluvial
fans and stream terraces. The alluvium was derived from
a wide variety of rock, but was dominantly from granite.
Slopes are generally less than 1 percent, but range to 3
percent. Elevations are 850 to 1,400 feet. In areas not
cultivated, the vegetation is creosotebush, bursage,
cactus, and scattered mesquite and paloverde trees.
The precipitation is 6 to 8 inches, the mean annual air
temperature is 69° to 74° F, and the frost-free season is
250 to 300 days.

In a representative profile the soil is light yellowish-
brown and light-brown sandy loam to a depth of 47
inches and reddish-brown light sandy clay loam to a depth
of 60 inches. The soil is slightly to strongly calcareous
and moderately alkaline throughout. In places 1t 1s
gravelly throughout.
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Permeability is moderately rapid. Runoff is slow to
medium, and the erosion hazard is slight to moderate.
Roots penetrate to a depth of 60 inches.

Antho soils are used for irrigated crops, range, recrea-
tion, wildlife, and homesites. Irrigated crops are cotton,
alfalfa, barley, sugar beets, sorghum, citrus, truck crops,
and safflower.

Representative profile of Antho sandy loam, 0 to 1
percent slopes, 200 feet west and 110 feet north of south-
east corner SWY sec. 16, T. 2 N., R. 1 W. in desert shrub
area near Litchfield Park:

A1—O0 to 1 inch, brown (10YR 5/3) light sandy loam, dark
brown (I0YR 5/3) when moist; weak, coarse, platy
structure; slightly hard when dry, very friable when
moist, nonsticky and nonplastic when wet; few very
fine roots; common very fine tubular pores; slightly
effervescent; moderately alkaline; abrupt, smooth
boundary.

Cl—1 to 13 inches, light yellowish-brown (10YR 6/4) light
sandy loam, brown (10 YR 4/3) when moist; massive;
slightly hard when dry, very friable when moist,
nonsticky and nonplastic when wet; many fine roots;
common very fine tubular pores; slightly effervescent
to noneffervescent; moderately alkaline; clear, smooth
boundary.

C2—13 to 23 inches, light yellowish-brown (10YR 6/4) sandy
loam, brown (10YR 4/3) when moist; massive;
slightly hard when dry, very friable when moist,
slightly sticky and nonplastic when wet; common very
fine roots; common fine tubular pores; strongly effer-
vescent ; moderately alkaline; clear, smooth boundary.

(C3—23 to 36 inches, light-brown (7.5YR 6/4) sandy loam,
brown (7.5YR 5/4) when moist; massive; slightly
hard when dry, very friable when moist, slightly
sticky and nonplastic when wet; few very fine roots;
common fine tubular pores; strongly effervescent;
few fine faint filaments of lime; moderately alkaline;
clear, smooth boundary.

C4—36 to 47 inches, light-brown (7.5YR 6/4) loamy sand,
brown (7.5YR 5/4) when moist; massive; soft when
dry, very friable when moist, slightly sticky and non-
plastic when wet; few very fine roots; few interstitial
pores; strongly effervescent; few fine faint filaments
of lime; moderately alkaline; clear, wavy boundary.

1IB2tb—47 to 60 inches, reddish-brown (5YR 4/4) light sandy
clay loam, reddish brown (5YR 4/4) when moist;
massive; hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; few very fine
roots; common very fine and few fine tubular and
many interstitial pores; few thin clay films in tubular
pores; strongly effervescent; few fine faint filaments of
lime; moderately alkaline.

The A and C horizons have hue of I0YR and 7.5YR, value
of 5 to 7 dry and 4 to 5 moist, and chroma of 2 to 4 dry and
moist. These horizons are sandy loam or gravelly sandy loam
and are 0 to 35 percent gravel. Strata of finer and coarser
material are common. In places the Al horizon is nonefferves-
cent. Lime filaments are few to common in the C3 and C4 hori-
zons. In places the soil has no IIB2tb horizon.

Antho sandy loam, 0 to 1 percent slopes (AbA).—This
level to nearly level soil is on broad alluvial fans and low
stream terraces. Slopes are less than 1 percent. Runoff
is slow, and the hazard of erosion is slight. Except in
cultivated areas, surface drainage is provided by a den-
dritic pattern of shallow stream channels spaced at 100-
to 300-foot intervals. Areas are long and narrow and about
25 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Maripo
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sandy loam; Agualt loam; Valencia sandy loam; Estrella
loam; Gilman loam, 0 to 1 percent slopes; Coolidge sandy
loam: and a soil that is similar to the Antho soil but has
an 8- to 10-inch loam surface layer. The total extent of
all included soils seldom exceeds 15 percent.

This Antho soil holds 5 to 7 inches of water available to
plants. It is used for irrigated crops, range, recreation,
wildlife, and homesites. Irrigated crops are.cotton, alfalfa,
barley, sugar beets, sorghum, safflower, citrus (fig. 5),
and truck crops. Capability unit IIs—4 irrigated, subclass
VIIs dryland; Loam Upland range site; horticultural
group 1; wildlife habitat group 2 irrigated, 11 dryland.

Antho sandy loam, 1 to 3 percent slopes (AbB).—This
gently sloping soil is on broad alluvial fans. Slopes are
1 to 3 percent, but a few are short and are as much as
5 percent. Runoff is medium, and the erosion hazard is
moderate. Except in cultivated areas, surface drainage is
provided by a dendritic pattern of shallow stream chan-
nels spaced at 100- to 300-foot intervals. Areas are long
and narrow and about 10 acres in size.

Included with this soil in mapping are small areas of
Gilman loam, 0 to 1 percent slopes; Maripo sandy loam;
Coolidge sandy loam; and Antho gravelly sandy loam,
1 to 3 percent slopes. The total extent of all included soils
seldom exceeds 15 percent.

This Antho soil holds 5 to 7 inches of water available
to plants. About half the acreage is cultivated and is
used for cotton, alfalfa, safflower, small grain, and citrus.
The rest is grazed. A small part of the city of Phoenix
is on this soil. Capability unit IIe—4 irrigated, subclass
VIIe dryland; Loam Upland range site; horticultural
group 1; wildlife habitat group 2 irrigated, 11 dryland.

Antho sandy loam, saline-alkali (Ac).—This nearly
level soil is on valley plains in the Harquahala Valley and
in the area near Wintersburg. Slopes are less than 1 per-
cent and are slightly convex. Unless cultivated, areas are
somewhat hummocky and are drained by a dendritic
pattern of shallow stream channels spaced at 100- to
300-foot intervals. Areas are long and narrow and about
20 acres in size.

This soil has a profile similar to the one described as
representative of the series, but is strongly alkaline at a
depth of about 14 inches.

Included with this soil in mapping are small areas of
Valencia sandy loam, saline-alkali; Gilman loam, saline-
alkali; Laveen loam, saline-alkali; Antho sandy loam, 0
to 1 percent slopes; and Coolidge sandy loam. The total
extent of all included soils seldom exceeds 20 percent.

The available water capacity is about 4 to 6 inches.
Runof! is slow, and the hazard of erosion is slight.

Most of the acreage of this Antho soil is used for grazing.
Irrigated crops are cotton, alfalfa, sorghum, and barley.
Capability unit IIs-9 irrigated, subclass VIIs dryland;
Saline Upland range site; horticultural group 5; wildlife
habitat group 2 irrigated, 13 dryland.

Antho gravelly sandy loam, 0 to 1 percent slopes
(AdA).—This level to nearly level soil is on the upper
parts of alluvial fans and in overwash areas adjacent to
stream channels. Slopes are less than 1 percent and are
slightly convex. Unless cultivated, areas are drained by
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Figure 5.—Top: Citrus on Antho sandy loam. Bottom: Creosotebush on same soil.
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a dendritic pattern of shallow stream channels spaced at
50- to 200-foot intervals.

This soil has a profile similar to the one described as
representative of the series, but it is 15 to 55 percent
gravel.

Included with this soil in mapping are small areas of
Antho sandy loam, 0 to 1 percent slopes; Maripo sandy
loam; Brios sandy loam; and Valencia gravelly sandy
loam. The total extent of all included soils does not exceed
15 percent.

Runoff is slow, and the erosion hazard is slight. The
available water capacity is 5 to 7 inches.

About half the acreage of this Antho soil is cultivated.
Cotton, alfalfa, sorghum, barley, and citrus are the chief
crops. The rest of the acreage is grazed. Capability unit
IIs—4 irrigated, subclass VIIs dryland; Loam Upland
range site; horticultural group 1; wildlife habitat group 2
irrigated, 11 dryland.

Antho gravelly sandy loam, 1 to 3 percent slopes
(AdB).—This gently sloping soil is on the upper part of
alluvial fans. Slopes are 1 to 3 percent and convex. Runoff
is medium, and the erosion hazard is moderate. Surface
drainage is provided by a dendritic pattern of shallow
stream channels spaced at 50- to 150-foot intervals. Areas
are long and narrow and about 10 acres in size. They
parallel stream channels.

This soil has a profile similar to the one described as
representative of the series, but it is 15 to 35 percent
gravel.

Included with this soil in mapping are small areas of
Valencia gravelly sandy loam; Rillito sandy loam, 1 to 3
percent slopes; Carrizo gravelly sandy loam; and Coolidge
gravelly sandy loam, 1 to 3 percent slopes. The total ex-
tent of all included soils seldom exceeds 15 percent.

None of the acreage of this Antho soil is cultivated. It
provides some grazing. Capability unit Ile—4 irrigated,
subclass VIIe dryland; Loam Upland range site; horticul-
tural group 1; wildlife habitat group 2 irrigated, 11
dryland.

Antho-Brios sandy loams (Ae).—This nearly level
mapping unit is on broad alluvial fans and in the bottoms
of broad intermittent stream channels. Slopes are less
than 1 percent. Runoff is slow, and the erosion hazard is
slight. Surface drainage is provided by a dendritic pattern
of shallow stream channels spaced at 20- to 100-foot
intervals. Areas are long and narrow and about 30 acres in
S1Ze.

This mapping unit is about 45 percent Antho sandy
loam, 0 to 1 percent slopes; 25 percent Brios sandy loam;
and 20 percent Maripo sandy loam. The Brios soil occurs
as long strips, 10 to 50 feet wide, that meander through
larger areas of Antho soils. These strips form a braided
pattern. The Maripo soil is in transitional areas between
Brios and Antho soils. Included in mapping are a few
small areas of Carrizo gravelly sandy loam, Gilman fine
sandy loam, Agualt loam, and Valencia sandy loam. These
included soils make up about 10 percent of the mapping
unit.

Only about half the acreage is cultivated, and this
acreage is within fields of better soils. The rest is grazed.
Irrigated crops are cotton, alfalfa, sorghum, and grapes.
Capability unit IIIs-7 irrigated, subclass VIIs dryland.
Antho soil in Loam Upland range site; horticultural
group 1; wildlife habitat group 2 irrigated, 11 dryland.

- group 2 irrigated, 11 dryland. Carrizo

Brios soil in Sandy Bottom range site; herticultural group
1: wildlife habitat group 4 irrigated, 11 dryland.
Antho-Carrizo complex, 0 to 1 percent slopes (AfA).—
This nearly level mapping unit is on long, narrow stream
terraces that parallel stream channels, and it is cut by
one or more meandering channels. Slopes are generally
less than 1 percent. Runoff is slow, and the erosion
hazard is slight. About 30 to 40 percent of the surface

area is covered with gravel. Areas range from 10 to 50

acres in size.

This mapping unit is about 50 percent Antho sandy
loam, 0 to 1 percent slopes, and 30 percent Carrizo
gravelly sandy loam. The Carrizo soil is in old stream
channels that meander through larger areas of Antho
soils. These channels are 2 to 5 feet above the present
stream channel and % foot to 2 feet above the rest of the
area. They form a braided pattern.

Included with this unit in mapping are small areas of
Maripo sandy loam, Valencia sandy loam, Vint fine
sandy loam, and Gilman fine sandy loam. The total
extent of all included soils seldom exceeds 20 percent.

This mapping unit is sometimes used as range following
seasonal rains. Few areas are cultivated. Irrigated crops
are cotton, alfalfa, and citrus. Capability unit IVs-7
irricated, subclass VIIs dryland. Antho soil in Loam
Upland range site; horticultural group 1; wildlife habitat
soil in Sandy
Bottom range site; horticultural group 4; wildlife habitat
group 6 irrigated, 12 dryland.

Antho-Carrizo complex, 1 to 3 percent slopes (AfB).—
This gently sloping mapping unit is on broad alluvial
fans near the base of mountains. The largest area is in
the Harquahala Valley near the base of the Big Horn
Mountains. Slopes range from 1 to 3 percent but are
dominantly 1% to 2 percent. Runoff is medium, and the
erosion hazard is moderate. About 30 to 40 percent of
the surface area is covered with gravel and cobbles. Areas
are oval in shape and range from 10 to 200 acres 1n size.

This mapping unit is about 40 percent Antho sandy
loam, 1 to 3 percent slopes; 25 percent a Carrizo gravelly
sandy loam that has 1 to 3 percent slopes; and 20 percent
Maripo sandy loam that has 1 to 3 percent slopes. These
soils have profiles similar to the ones described as repre-
sentative of their respective series, but in some areas the
Antho soil has a gravelly and cobbly stratum below a
depth of 40 inches and the Maripo soil is gravelly through-
out. The Carrizo soil occurs as long, narrow strips 1n
old stream channels that meander through larger areas
of Antho soils. These strips form a braided pattern. The
Maripo soil is in transitional areas between Antho and
Carrizo soils.

Included with this unit in mapping are small areas of
Valencia gravelly sandy loam and Rillito sandy loam,
1 to 3 percent slopes. The total extent of all included
soils seldom exceeds 15 percent. )

This mapping unit is grazed. None of the acreage 1s
cultivated. Capability subclass VIle dryland; Antho
soil in Loam Upland range site; horthulturf}l group 1;
wildlife habitat group 11 dryland. Carrizo soil in Sandy
Bottom range site; horticultural group 4; wildlife habitat
group 12 dryland.

Antho-Carrizo complex, 0 to 3 percent slopes (AGB).—
This nearly level to gently sloping mapping unit 1s on
alluvial fans that are 1 to 3 miles from the mountains
and in some of the broader stream channels. Slopes are
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mostly less than 1 percent, but a few. convex ridges are
more than 2 percent. In the more sloping parts, runoff is
medium and the erosion hazard is moderate. Surface
drainage is provided by a dendritic pattern of shallow
stream channels spaced at 50- to 200-foot intervals.
~ About 20 to 40 percent of the surface area is covered
with gravel.

This mapping unit is about 35 percent an Antho sandy
loam and an Antho gravelly sandy loam, 30 percent a
Carrizo gravelly sandy loam, and 20 percent a Maripo
sandy loam. The Carrizo soil is in or adjacent to old
stream channels that form a braided pattern across larger
bodies of Antho soils. The Maripo soil is in transitional
areas. between Carrizo and Antho soils.

Included with this unit in mapping are small areas of
Brios sandy loam, Harqua gravelly loam, and Valencia
sandy loam. The total extent of all inclusions seldom
exceeds 15 percent.

This mapping unit provides grazing. Capability sub-
class VIIe dryland. Antho soils in Loam Upland range
site; horticultural group 1; wildlife habitat group 11
dryland. Carrizo soil in Sandy Bottom range site;
horticultural group 4; wildlife habitat group 12 dryland.

Antho-Tremant complex, 1 to 5 percent slopes (AHC).—
This undulating mapping unit is on the upper part of
alluvial fans that are % mile to 2 miles from the mountains.
The largest area is on the east side of the White Tank
Mountains. Slopes range from 1 to 5 percent. Runoff is
medium, and the erosion hazard is moderate. Surface
drainage is provided by a dentritic pattern of V-shaped
stream channels spaced at 50- to 300-foot intervals.
Areas range from 200 to 500 acres in size.

This mapping unit is about 40 percent an Antho gravelly
sandy loam that has 1 to 5 percent slopes, and 30 percent
a Tremant gravelly loam that has 1 to 3 percent slopes.
The Antho soil has a profile similar to the one described
as representative of the series, but it is 15 to 35 percent
gravel. The Tremant soil has a profile similar to the one
described as representative of the series, but the surface
layer is gravelly loam 6 to 10 inches thick. The Antho
soil is in slightly concave positions between stream
channels and fan crests. The Tremant soil is on fan crests
that are covered with a varnished desert pavement.

Included with this unit in mapping are small areas of
Gunsight, Maripo, Rillito, Laveen, Carrizo, Mohall,
Gilman, Valencia, and Estrella soils. The total extent of
included soils does not exceed 30 percent of the unit.

This unit is not cultivated because slopes are complex.
It provides grazing. Capability subclass VIIe dryland.
Antho soil in Loam Upland range site; horticultural
group 1; wildlife habitat group 11 dryland. Tremant
soll in Loam Upland range site; horticultural group 2;
wildlife habitat group 11 dryland.

Antho-Tremant-Mohall complex, 1 to 5 percent slopes
(AkB).—This gently sloping to sloping mapping unit is
on the upper parts of alluvial fans that are 1 mile to 3
miles from the base of the White Tank Mountains and
other mountains. Elevation is generally more than 1,300
feet. Local relief is undulating, and slopes range from 1 to
5 percent. Runoff is medium, and the erosion hazard is
moderate. A few slopes near stream channels are nearly 15

percent. On these, runoff is rapid. Surface drainage is
provided by a dendritic pattern of V-shaped stream chan-

nels that are entrenched 5 to 25 feet. Areas are 200 to 400
acres in size.

This mapping unit is about 35 percent an Antho gravelly
sandy loam that has 1 to 5 percent slopes; 15 percent
Antho sandy loam, 1 to 3 percent slopes; 20 percent Tre-
mant gravelly clay loam, 1 to 5 percent slopes, and 15
percent a Mohall gravelly sandy loam that has 0 to 1
percent slopes. These soils have profiles similar to the
ones described as representative of their respective series,
but the Antho gravelly sandy loam is 15 to 35 percent
gravel and contains numerous thin strata of gravelly loamy
sand and gravelly sand and the Mohall soil has a surface
layer of gravelly sandy loam 5 to 10 inches thick. The
Antho sandy loam and the Mohall and Tremant soils are
on long, narrow convex ridges. From 40 to 90 percent
of this surface area is covered with gravel and cobbles.
The Antho sandy loam is in slightly concave depressional
areas near stream channels.

Included with this unit in mapping are areas of Calcior-
thids and Torriorthents, eroded, along the margins of
stream channels, where slopes range from 10 to 40 percent.
Also included are a few small areas of Carrizo gravelly
sandy loam and Gilman fine sandy loam. Included soils
make up about 15 percent of this mapping unit.

This mapping unit provides grazing. None of the acreage
is cultivated. Capability subclass VIIe dryland. Antho
soils in Loam Upland range site; horticultural group 1;
wildlife habitat group 11 dryland. Tremant soil in Loam
Upland range site; horticultural group 2; wildlife habitat
group 11 dryland. Mohall soil in Loam Upland range site;
horticultural group 2; wildlife habitat group 11 dryland.

Antho association (AL).—This nearly level to gently
sloping mapping unit is on alluvial fans that radiate out
from nearby mountains. It occurs throughout the un-
cultivated part of the survey area, but is most extensive at
the base of the Estrella Mountains in the Rainbow Valley.
Slopes are generally less than 1 percent. Runoff is slow,
and the erosion hazard is slight. A few slopes near stream
channels are nearly 3 percent. On these, runoff is medium
and the erosion hazard is moderate. Surface drainage is
provided by a dendritic pattern of shallow stream channels,
1 foot to 3 feet deep, spaced at 50- to 300-foot intervals.
Areas are somewhat pear shaped and range from 100 to
900 acres in size.

This mapping unit is about 55 percent an Antho sandy
loam and 30 percent an Antho gravelly sandy loam.
Antho gravelly sandy loam has a profile similar to the
one described as representative of the series, but it is 15
to 35 percent gravel. Antho sandy loam is at the lower
ends of alluvial fans farthest from the mountains. Antho
gravelly sandy loam is on the higher parts of the alluvial
fans nearest the mountains. Many of the more sloping
areas have a few cobbles on the surface and in the profile.

Included with this unit in mapping are small areas of
Coolidge sandy loam, Laveen sandy loam, Valencia
sandy loam, Carrizo gravelly sandy loam, Maripo sandy
loam, and Rock outcrop. The total extent of included
soils seldom exceeds 15 percent of the unit.

This unit is grazed. None of the acreage is cultivated.
Capability subclass VIIs dryland; Loam Upland range
site; horticultural group 1; wildlife habitat group 11
dryland.

Antho-Valencia association (AM).—This mapping unit
is on long, smooth valley plains that are 1 mile to 3 miles
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from the base of the mountains. Slopes are 0 to 1 percent.
Runoff is slow, and the erosion hazard is slight. Surface
drainage is provided by a dendritic pattern of shallow
stream channels, 1 foot to 3 feet deep, spaced at 50- to
200-foot intervals. Areas range from 200 to 2,000 acres
in size.

This mapping unit is about 40 percent Antho sandy
loam, 0 to 1 percent slopes, and 40 percent Valencia
sandy loam.

Included with this unit in mapping are small areas of
Coolidge sandy loam, Mohall sandy loam, and Gilman
fine sandy loam. These included soils make up about
20 percent of the unit.

This mapping unit is grazed. None of the acreage is
cultivated. Antho soil in capability subclass VIIs dryland;
Valencia soil in capability subclass VIIc dryland. Both
soils in Loam Upland range site; horticultural group 1;
wildlife habitat group 11 dryland.

Avonda Series

The Avonda series consists of deep, well-drained soils
on stream terraces and valley plains. These soils formed
in recent mixed alluvium derived from acid and basic
rocks, limestone, quartzite, and schist. They are mostly
along the Gilea, Salt, and Agua Fria Rivers. Slopes are
less than 1 percent. Elevations are 750 to 1,200 feet.
The vegetation is creosotebush, mesquite, saltcedar, and
annual weeds and grasses. The precipitation is 6 to 8
inches, the mean annual air temperature is 69° to 74° F,
and the frost-free season is 250 to 290 days.

In a representative profile the surface layer is grayish-
brown clay loam about 13 inches thick. The underlying
material is light-brown loam to a depth of 27 inches and
pinkish-gray and light-brown loam to a depth of 60 inches.
The soil is moderately alkaline throughout and is weakly
effervescent.

Permeability is moderately slow. Runoff is medium to
slow, and the erosion hazard is slight. The available water
capacity is 6 to 7 inches. Roots penetrate to a depth of
about 60 inches.

Avonda soils are used for irrigated crops, range, rec-
reation, and wildlife. Irrigated crops are cotton, alfalfa,
barley, safflower, sorghum, and sugar beets.

Representative profile of Avonda clay loam, 2,730
feet south and 530 feet west of northeast corner sec. 4,
T.18S., R.3 W., in a cultivated field east of Buckeye:

Ap—a0 to 13 inches, grayish-brown (10YR 5/2) clay loam, very
dark grayish brown (10YR 3/2) when moist; weak,
fine and medium, granular structure; slightly hard
when dry, friable when moist, sticky and plastic when
wet; common fine and very fine roots; few fine and
very fine tubular and few medium interstitial pores;
slightly effervescent; moderately alkaline; abrupt,
smooth boundary.

C1—13 to 27 inches, light-brown (7.5YR 6/4) loam or very
fine sandy loam, dark brown (7.5YR 4/4) when moist;
massive; slightly hard when dry, very friable when
moist, slightly sticky and slightly plastic when wet;
common very fine and fine roots; common very fine
and fine tubular and common very fine interstitial
pores; common mica flakes; strongly effervescent;
moderately alkaline; clear, smooth boundary.

IIC2—27 to 60 inches, pinkish-gray (7.5YR 6/2) and light-
brown (7.5YR 6/4) loamy coarse sand, brown (7.5YR
5/4) when moist; single grained; loose when dry and
moist, nonsticky and nonplastic when wet; few very
fine roots; many fine and coarse interstitial pores;

few fine gravel; strongly effervescent; moderately
alkaline.
Hue is 7.5YR and 10YR. The Ap horizon has value of 4 to
5 dry and 3 moist and chroma of 2 to 3 dry and moist. The A
horizon is clay loam or silty clay loam. The C1 horizon has
value of 5 to 6 dry and 3 to 5 moist and chroma of 3 to 4 dry
and moist. The C2 horizon is loam or very fine sandy loam. In
places filaments or threads of lime are common in the lower
part of the C2 horizon. The IIC2 horizon has value of 6 or 7
dry and 4 or 5 moist and chroma of 3 or 4 dry and moist. The
IIC2 horizon is loamy fine sand or coarser textured. Some soils
are gravelly, but the gravel content is less than 15 percent.
Some commonly are thinly stratified with finer textured
material.

Avonda clay loam (An).—This soil is in long, narrow
areas about ¥ to 1 mile from, and parallel to, major
stream channels. Slopes are less than 1 percent. Areas
range from 5 to 100 acres in size. Included in mapping
are small areas of Avondale clay loam, Glenbar clay loam,
Agualt loam, and Gilman loam, 0 to 1 percent slopes.
The total extent of included soils seldom exceeds 25
percent.

This soil is used for range. Capability unit IIs-7 irri-
gated, subclass VIIs dryland; Sandy Bottom range site;
horticultural group 4; wildlife habitat group 1 irrigated,
11 dryland.

Avondale Series

The Avondale series consists of deep, well-drained soils
on stream terraces and alluvial plains. These soils formed
in recent alluvium derived from basic and acid igneous
rocks, quartzite, schist, and limestone. They are in the
Buckeye and Salt River Valleys. Slopes are less than 1
percent. Elevations are 750 to 1,350 feet. In areas not
cultivated the vegetation is creosotebush, saltcedar,
mesquite, annual weeds, and grasses. The precipitation
is 6 to 8 inches, the mean annual air temperature is 69°
to 74° F, and the frost-free season is 250 to 300 days.

In a representative profile the surface layer is brown
clay loam about 12 inches thick. The underlying material
is pale brown to a depth of 60 inches. The soil is mod-
erately alkaline and strongly effervescent throughout. In
a few areas it is saline and very strongly alkaline.

Permeability is moderate or moderately slow. Runoff
is slow, and the erosion hazard is slight. Roots penetrate
to a depth of 60 inches.

Avondale soils are used for irrigated crops, range, recre-
ation, and wildlife. Irrigated crops are cotton, alfalfa,
barley, safflower, sorghum, sugar beets, grapes, citrus,
and truck crops. Some areas are used as homesites.

Representative profile of Avondale clay loam, northwest
corner SELNWY sec. 34, T. 1 N., R. 2 W., in a cultivated
field:

Ap—O0 to 12 inches, brown (L10YR 5/3) clay loam, dark brown
(10YR 3/3) when moist; weak, fine, subangular
blocky structure; slightly hard when dry, friable when
moist, sticky and plastic when wet; many very fine
roots; common fine and very fine interstitial pores;
strongly effervescent; moderately alkaline; abrupt,
smooth boundary.

C1—12 to 37 inches, pale-brown (10YR 6/3) loam, brown
(10YR 4/3) when moist; massive; slightly hard when
dry, very friable when moist, slightly sticky and
slightly plastic when wet; common very fine roots;
many very fine and common fine tubular pores; com-
mon mica flakes; strongly effervescent; few fine fila-
ments of lime; moderately alkaline; clear, smooth
boundary.
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(C2—37 to 60 inches, pale-brown (10YR 6/3) loam or very fine
sandy loam, brown (10YR 4/3) when moist; massive;
slightly hard when dry, very friable when moist,
slightly sticky and slightly plastic when wet; few
very fine roots; many very fine tubular pores; strongly
effervescent; few fine filaments of lime; moderately
alkaline.

Generally the soil is no more than 3 percent coarse fragments.
The A and C horizons have hue of 7.5YR to 10YR. The A
horizon has value of 4 to 5 dry and 3 moist and chroma of 2 to 3
dry and moist. It is clay loam or silty clay loam and is more
than 1 percent organic matter. The C horizon has value of 5to 6
dry and 3 to 4 moist and chroma of 3 or 4 dry and moist. It is
dominantly loam, but has a few }4- to 2-inch layers of sandy
loam, very fine sandy loam, and clay loam. Lime filaments or
threads are none to common in the C2 horizon. The soil contains
few to many mica flakes.

Avondale clay loam (Ao).—This level and nearly level
soil is on alluvial plains and low stream terraces. Slopes
are less than 1 percent. Areas are long and narrow and
about 60 acres in size. ;

This soil has the profile described as representative of
the series. Included in mapping are small areas of Glenbar
clay loam; Gilman loam, 0 to 1 percent slopes; and Trix
clay loam. The total extent of included soils seldom exceeds
15 percent.

This Avondale soil holds 9 to 11 inches of water avail-.

able to plants. It is used for irrigated crops and for range,
recreation, and wildlife. Irrigated crops are cotton,
alfalfa, barley, sorghum, sugar beets, safflower, grapes,
citrus, and truck crops. Extensive areas occur in the
cities of Phoenix, Glendale, and Buckeye. Capability
unit I-1 irrigated, subclass VIIc dryland; Sandy Bottom
range site; horticultural group 1; wildlife habitat group 1
irrigated, 11 dryland.

Avondale clay loam, saline-alkali (Ap).—This nearly
level soil is on stream terraces along the margins of the
Gila and Salt Rivers. Slopes are less than 1 percent.
Areas are long narrow and range from 10 to 50 acres in
size.

This soil has a profile similar to the one described as
representative of the series, but it is moderately saline
to strongly saline and moderately alkaline to strongly
alkaline. Included in mapping are small areas of Glenbar
clay loam, saline-alkali; Cashion clay, saline-alkali;
and Gilman loam, saline-alkali.

This Avondale soil holds 6 to 8 inches of water available
to plants. It is used for irrigated crops, range, recreation,
and wildlife. Irrigated crops are cotton, alfalfa, barley,
sorghum, sugar beets, and safflower. A few areas are
used as homesites. Capability unit IIs—9 irrigated, subclass
VIIs dryland; Sandy Bottom range site; horticultural
group 5; wildlife habitat group 1 irrigated, 11 dryland.

Beardsley Series

The Beardsley series consists of moderately deep, well-
drained soils that are 20 to 40 inches deep over an in-
durated hardpan. These soils formed on old alluvial fans
and stream terraces. The alluvium was derived from a
wide mixture of rock, including andesite, granite, granite-
gneiss, quartzite, and schist. Slopes are less than 1 per-
cent. Elevations are 1,200 to 1,400 feet. The native
vegetation is galleta and mesquite and paloverde trees.
The average annual rainfall is 6 to 8 inches, the mean
annual air temperature is 69° to 74° F, and the frost-
free season is 250 to 300 days.

In a representative profile the surface layer is light-
brown loam about 3 inches thick. The subsoil is reddish-
brown clay loam and clay that extends to a depth of about
36 inches. It rests on an indurated hardpan that is im-
pervious to roots and water. The soil is moderately alkaline
throughout and strongly effervescent in the lower part of
the subsoil.

Permeability of the subsoil is slow. Runoff is slow, and
there is no erosion hazard. The available water capacity
is 5 to 6 inches. Roots penetrate to a depth of 24 to 40
inches.

Beardsley soils are grazed.

Representative profile of Beardsley loam, 1,000 feet
west and 660 feet south of northeast corner of sec. 8, T.
4 N., R. 1 E. in an uncultivated area north of Sun City:

A1—0 to 3 inches, light-brown (7.5YR 6/4) loam, dark brown
(7.5YR 4/4) when moist; weak, thin, platy structure;
slightly hard when dry, friable when moist, slightly
sticky and plastic when wet; common fine roots;
common fine vesicular and few fine tubular pores;
noneffervescent; moderately alkaline; abrupt, smooth
boundary.

B1—3 to 10 inches, reddish-brown (5 YR 5/4) clay loam, reddish
brown (5YR 4/4) when moist; weak, medium, sub-
angular blocky structure; hard when dry, friable when
moist, sticky and plastic when wet; common very fine
and fine roots; few fine tubular and few very fine inter-
stitial pores; noneffervescent; moderately alkaline;
clear, wavy boundary.

B2t—10 to 36 inches, reddish-brown (5YR 5/4) clay, reddish
brown (5YR 4/4) when moist; moderate, coarse,
subangular blocky structure; very hard when dry,
firm when moist, sticky and very plastic when wet;
common fine roots in upper part and common very
fine roots in lower part; few thin clay films on faces
of peds; many pressure faces or small slickensides on
faces of peds; strongly effervescent; few, very fine,
soft, pinkish-white (7.5YR 8/2) lime masses; moder-
ately alkaline; abrupt, wavy boundary.

36 to 60 inches, light brownish-gray (10YR 6/2),

white (10YR 8/2), and light-gray (10YR 7/2) in-

durated silica-lime cemented duripan and thin laminar
layer on upper surface; massive; extremely hard;
violently effervescent.

Thickness of the solum and depth to the duripan range from
20 to 40 inches, but are dominantly 30 to 40 inches. The duripan
ranges from 6 to 24 inches or more in thickness. It is fractured
in places. The A horizon has hue of 7.5YR and 10YR, value of
5 or 6 dry and 3 or 4 moist, and chroma of 3 or 4. A thin,
light-colored A2 horizon occurs in places. The B horizon has
hue of 5YR or 7.5 YR, value of 4 to 6 dry and 4 or 5 moist, and
chroma of 3 to 6. It ranges from heavy clay loam to clay. A few
thin strata that range from 15 to 40 percent gravel occur in
places, but the average is less than 15 percent coarse fragments
by volume. The Bt horizon ranges from weak to moderate,
medium to fine, prismatic or weak to moderate, medium to
coarse, subangular or angular blocky.

Beardsley loam (BE).—This soil occurs as long,
narrow areas about 400 acres in size. In a few areas the
surface is gravelly. Slopes are less than 1 percent and
slightly concave. Included in mapping are small areas of
Vecont clay, Suncity very gravelly loam, Pinal gravelly
loam, and Beardsley gravelly loam.

This Beardsley soil provides grazing. Capability sub-
class VIIs dryland; Clay Bottom range site; horticultural
group 7; wildlife habitat group 9 dryland.

Csicam:

Brios Series

The Brios series consists of deep, somewhat excessively
drained soils. These soils formed in recent alluvium
deposited on flood plains, low terraces, and alluvial fans.
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The alluvium was derived from rhyolite, andesite,
quartzite, and limestone. The surface is hummocky in
some places. Slopes are 0 to 3 percent. The native vegeta-
tion is a sparse stand of creosotebush, cactus, annual weeds
and grasses, and scattered mesquite, paloverde, and
tamarix trees. Elevations are 700 to 1,300 feet. The
climate is arid continental. The annual rainfall is 6 to 8
inches, the mean annual air temperature is about 69° to
74° F, and the frost-free season ranges from 250 to 300
days.

In a representative profile the surface layer is brown
sandy loam about 14 inches thick. The underlying material
to a depth of 60 inches is brown coarse sand that is
stratified below a depth of 22 inches. The soil is moderately
alkaline throughout. The surface layer is strongly
effervescent, and the underlying material is slightly
effervescent.

Permeability is rapid. Runoff is slow, and the erosion
hazard is slight. The available water capacity is 4 to 5
inches. Roots penetrate to a depth of 60 mches. Flooding
is a hazard in many places.

Brios soils are occasionally used for irrigated crops,
such as pasture, small grain, cotton, alfalfa, citrus, grapes,
and truck crops. They are also used for range, recreation,
and wildlife and as a source of sand for construction.
Some areas are used as homesties.

Representative profile of Brios sandy loam, 65 feet
south and 228 feet east of northwest corner of NW sec.
10, T.2 N.,, R. 2 W. in a cultivated field west of Luke Air
Force Base:

Ap—~0 to 14 inches, brown (10YR 5/3) sandy loam, dark brown
(10YR 4/3) when moist; massive; slightly hard when
dry, very friable when moist, nonsticky and non-
plastic when wet; common fine roots; common very
fine tubular pores; 5 percent fine and medium gravel;
strongly effervescent; moderately alkaline; abrupt,
smooth boundary.

Cl—14 to 22 inches, brown (10 YR 5/3) coarse sand, dark brown
(10YR 4/3) when moist; massive; slightly hard when
dry, very friable when moist, nonsticky and non-
plastic when wet; many fine interstitial pores; 5 to 10
percent fine to medium gravel; slightly effervescent;
moderately alkaline; abrupt, wavy boundary.

C2—22 to 60 inches, brown (10YR 5/3), stratified coarse sand
and gravelly coarse sand and thin strata of fine sandy
loam and sandy loam, dark brown (10YR 4/3) when
moist; single grained; loose when dry, loose when
moist, nonsticky and nonplastic when wet; many fine
interstitial pores; 10 to 20 percent well-rounded gravel;
slightly effervescent; moderately alkaline.

The A and C horizons have hue of 100YR and 7.5 YR, value of

5 to 6 dry and 4 through 5 moist, and chroma of 2 to 4 dry and

moist. The A horizon is loam, sandy loam, fine sandy loam,

loamy sand, and sand. A few fine pebbles occur, but generally
are less than 10 percent by volume. The C horizon between
depths of 12 and 40 inches is sand, gravelly sand, or gravelly
loamy sand and a few, less than 2-inch layers of sandy loam or
fine sandy loam material. The content of coarse fragments
ranges from 0 to 35 percent by volume, but is commonly about

10 percent. Lime filaments or threads are evident in some

places, as well as a few mica flakes.

_ Brios loamy sand (Br).—This soil is on flood plains and
in a few areas on low alluvial fans. It occurs throughout
the survey area. In many places the surface is hummocky.
Slopes are dominantly less than 1 percent, but in a few
places they are short and are nearly 3 percent. Areas are
long and narrow and about 30 acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is

dominantly loamy sand 5 to 12 inches thick and in places
it is sand.

Included in mapping are small areas of Carrizo gravelly
sandy loam and Vint loamy fine sand. Also included are a
few small areas adjacent to the Gila River where the soil
is slightly saline.

This Brios soil is used for grazing. Soil blowing is a
slight hazard. The only cultivated acreage is within fields
of better soils. Irrigated crops are cotton, alfalfa, pasture
grass, and citrus. A few areas provide a source of sand.
Capability unit IVs-7 irrigated, subclass VIIs dryland;
Sandy Bottom range site; horticultural group 4; wildlife
habitat group 6 irrigated, 11 dryland.

Brios sandy loam (Bs).—This soil is on low terraces
near the major drainageways and on alluvial fans. It
occurs throughout the survey area. The surface is some-
what hummocky. Slopes are less than 1 percent. Areas are
long and narrow and about 10 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Vint
fine sandy loam, Carrizo gravelly sandy loam, Maripo
sandy loam, and Antho sandy loam. Also included are
small areas of Brios sandy loam that have a layer of clay
loam below a depth of 30 inches, areas that have a surface
layer of gravelly sandy loam, and a few areas near the
Gila River where the soil is slightly saline. The total of
all included soils seldom exceeds 20 percent.

The only cultivated acreage is within fields of better
soils. Irrigated crops are cotton, alfalfa, small grain, truck
crops, and citrus. The soil is also used for grazing and in a
few places as a source of sand. Capability unit TIIs-7
irrigated, subclass VIIs dryland; Sandy Bottom range
site; horticultural group 4; wildlife habitat group 4 irri-
gated, 11 dryland.

Brios loam (Bt).—This soil is on low terraces near
major drainagways and on low alluvial fans. Slopes are
less than 1 percent. Areas are long, narrow, and slightly
concave. They are about 9 acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is loam
5 to 12 inches thick. Included in mapping are small areas
of Antho sandy loam, 0 to 1 percent slopes; Maripo sandy
loam; Carrizo gravelly sandy loam; Vint clay loam; and
Vint loam. Also included are a few small areas where the
soils are slightly saline to moderately saline. The total
extent of all included soils seldom exceeds 20 percent.

The only cultivated acreage is within fields of better
soils. Irrigated crops are cotton, alfalfa, small grain, and
pasture grasses. The soil is used mainly for grazing. Capa-
bility unit IIIs-7 irrigated, subclass VIIs dryland; Sandy
Bottom range site; horticultural group 4; wildlife habitat
group 4 irrigated, 11 dryland.

Calciorthids and Torriorthents, Eroded

Calciorthids and Torriorthents, eroded (CA2), is in
long, narrow areas at the steep edges of old alluvial fans
and old stream terraces that slope abruptly down to recent
stream terraces and flood plains below. The difference in
elevation from the top to the bottom is generally more
than 20 percent, but less than 80 feet. Slopes range from
15 to 40 percent. Areas are sharply dissected by arroyos
that are commonly at right angles to the long axis of
mapped areas. Calciorthids and Torriorthents, eroded,



run parallel to and are one-eighth to one-fourth mile
from the main stream channels.

Calciorthids and Torriorthents, eroded, is highly vari-
able remnants of old soils that were derived from mixed
acid and basic igneous and some sedimentary rocks. It
ranges from loamy sand to clay loam, is 35 to 85 percent
gravel and cobbles, and is mainly very calcareous. Stones
are on the surface in some areas. Included in mapping in
some more gently sloping areas are small areas of Gunsight
or Pinal soils. They make up less than 10 percent of the
mapping unit. :

Calciorthids and Torriorthents, eroded, provide a source
of gravel and road fill, and some are used for grazing.
Capability subclass VIIe dryland; Loam Upland range
site; horticultural group 6; wildlife habitat group 12
dryland.

Carrizo Series

The Carrizo series consists of deep, excessively drained
soils. These soils formed in recent alluvium deposited on
flood plains along the major streams and along stream
channels in alluvial fans. The alluvium was derived from
a wide mixture of rock, including granite, granite-gneiss,
andesite, and basalt. Slopes are mainly less than 5 percent,
but range from 0 to 12 percent. Elevations are 750 to
1,400 feet. In areas not cultivated the vegetation is
creosotebush, Indian ricegrass, six-weeks fescue, and
scattered mesquite, paloverde, ironwood, and tamarix
trees. The climate is arid continental. The average annual
rainfall is 6 to 8 inches, the mean annual air temperature
is 69° to 74° F, and the frost-free season is 250 to 300 days.

In a representative profile the surface layer is yellowish-
brown gravelly sandy loam about 5 inches thick. The
underlying material i1s pale-brown very gravelly loamy
coarse sand and very gravelly coarse sand to a depth of
60 inches. The profile is moderately alkaline throughout
and is weakly to moderately calcareous.

Permeability is rapid. Runoff is slow, and the erosion
hazard is slight. The available water capacity is 2 to 4
inches. Roots penetrate to a depth of 60 inches. The soils
are subject to occasional flooding.

Carrizo soils are seldom cultivated, but are used for
range and wildlife and as a source of sand and gravel.

Representative profile of Carrizo gravelly sandy loam,
138 feet west and 200 feet south of the northeast corner
of the SW¥ sec. 23, T. 4 N., R. 1 E. in a citrus grove
north of Peoria:

Ap—O0 to 5 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam, brown (10YR 4/3) when moist; massive;
slightly hard when dry, very friable when moist,
nonsticky and nonplastic when wet; few fine tubular
and interstitial pores; 15 percent gravel and 3 percent
cobbles; strongly effervescent; moderately alkaline;
abrupt, smooth boundary.

Cl—5 to 17 inches, pale-brown (10YR 6/3) very gravelly
loamy coarse sand, brown (J0OYR 5/3) when moist;
single grained; loose when dry; many fine interstitial
pores; 38 percent gravel and 15 percent cobbles;
strongly effervescent; moderately alkaline; clear,
wavy boundary.

C2—17 to 25 inches, pale-brown (10YR 6/3) very gravelly
coarse sand, brown (10YR 5/3) when moist; single
grained; loose when dry; many fine interstitial pores;
38 percent gravel and 20 percent cobbles; slightly
effervescent; moderately alkaline; clear, wavy bound-
ary.
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(C3—25 to 60 inches, pale-brown (10YR 6/3) very gravelly
coarse sand, dark yellowish brown (10YR 4/4)
when moist; single grained; loose when dry; many
fine interstitial pores; 35 percent gravel and 10 to 15
percent cobbles; slightly effervescent; moderately
alkaline.

The soil is slightly to strongly effervescent. Hue of the Ap
and C horizons is 10YR to 7.5YR, value is 5 to 7 dry and 4 or
5 moist, and chroma is 3 or 4 dry and moist. The A horizon
is gravelly fine sandy loam, gravelly sandy loam, gravelly
loamy sand, or gravelly sand. The content of coarse fragments
ranges from slightly less than 15 to slightly more than 35
percent. The C horizon ranges from very gravelly coarse
loamy sand to very gravelly coarse sand or sand. It is more
than 35 percent coarse fragments. The coarse fragments are
dominantly well-rounded pebbles and a few cobbles. Strata
of finer textured material, 1 inch to 2 inches thick, are common
in the C horizon.

Carrizo gravelly sandy loam (Cb).—This soil is in
stream channels, on low terraces near stream channels,
and on alluvial fans. It occurs throughout the survey area.
Slopes are generally less than 1 percent, but in some
undulating areas they are nearly 3 percent. Areas are long
and narrow and are about 13 acres 1n size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Maripo
sandy loam; Brios loamy sand; Antho sandy loam, 0 to 1
percent slopes; Vint fine sandy loam; and Agualt loam.
Also included are areas of other Carrizo soils that have a
surface layer of loam, sand, or gravelly loam; and areas
where a buried limy soil is below a depth of 30 inches.
The total extent of all included soils seldom exceeds 15
percent.

This soil provides grazing and a source of sand and
gravel for construction. It is used for irrigated crops only
where it occurs within fields of better soils. Capability
unit IVs-7 irrigated, subclass VIIs dryland; Sandy Bottom
range site; horticultural group 4; wildlife habitat group 6
irrigated, 12 dryland.

Carrizo-Ebon complex, 3 to 12 percent slopes (CeD).—
This gently sloping to moderately steep mapping unit is
on alluvial fans, mainly at the base of the Salt River
Mountains. Slopes range from 3 to 12 percent and are
400 to 2,000 feet long. The steeper slopes are mostly the
short sides of deep drainageways that dissect the area at
50- to 300-foot intervals. The poorly sorted, very gravelly
and cobbly underlying material is mainly derived from
the granite-gneiss mountains.

This mapping unit is about 60 percent a Carrizo gravelly
sandy loam that has 3 to 5 percent slopes and 30 percent
an Ebon gravelly loam that has 3 to 12 percent slopes.
Ebon soils are on long, narrow, slightly convex ridges
that parallel long, narrow, slightly concave areas of Carrizo
soils. Carrizo soils are in or near meandering stream
channels, many of which are old and cut off and are now
1 foot to 5 feet above the present channel. Ebon soils are
more prevalent at the lower and upper ends of the alluvial
fans.

Included with this unit in mapping are a few small
areas of Tremant gravelly clay loam, 3 to 5 percent slopes;
areas of Rock outcrop; and some areas of soils, near the
base of the South Mountains, that are shallow to mod-
erately deep over a weakly to strongly lime cemented pan.
Included soils make up about 10 percent of this mapping
unit.

This mapping unit provides grazing. None of the acreage
is cultivated. Capability subclass VIIe dryland. Carrizo
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soil in Sandy Bottom range site; horticultural group 4;
wildlife habitat group 12 dryland. Ebon soil in Clay
Upland range site; horticultural group 3; wildlife habitat
group 11 dryland.

Carrizo and Brios soils (CF).—This mapping unit is in
or adjacent to channels of the Gila, Salt, and Hassayampa
Rivers. It is hummocky and is dissected by many small
stream channels and old meander cutoffs. Once every
5 to 20 years the lower lying areas are flooded. Flooding
changes the soil material and occasionally the course of
the main channel.

This mapping unit is typically about 45 percent Carrizo
soil, 35 percent Brios soil, and 20 percent Vint soil.
The Vint soil does not occur in some mapped areas, but
is as much as 45 percent in others. These soils have profiles
similar to the ones described as representative of their
respective series, but their surface layer ranges from very
gravelly sand to clay. The Carrizo soil is generally in
slightly lower positions nearest to stream channels. The
Vint soil, which is somewhat dunelike in appearance, is
in slightly higher positions along the outer rim of most
mapped areas. The Brios soil is in intermediate positions
between the Carrizo and Vint soils. Included in mapping
near Arlington are a few small areas of Gilman, Gadsden,
Avondale, and Cashion soils.

This mapping unit is used for range, recreation, and
wildlife. A few areas provide a source of sand and gravel.
Capability subclass VIIs dryland. Carrizo soil in Sandy
Bottom range site; horticultural group 4; wildlife habitat
group 12 dryland. Brios soil in Sandy Bottom range site;
horticultural group 4; wildlife habitat group 11 dryland.

Casa Grande Series

The Casa Grande series consists of deep, well-drained,
strongly alkaline soils on alluvial plains bordering drain-
ageways and on the lower part of broad alluvial fans.
These soils formed in valley-fill alluvium derived from
mixed material. Slopes are mainly less than 1 percent,
but range from 0 to 2 percent. In areas not cultivated
the vegetation is desert saltbush, mesquite, and cactus.
Elevations are 850 to 1,300 feet. The climate is arid
continental. The mean annual temperature ranges from
67 to 72° F, and the frost-free season is 250 to 300 days.
The annual precipitation ranges from 6 to 8 inches and
occurs as thundershowers from July to September and as
gentle fall and winter rains.

In a representative profile the surface layer is reddish-
yellow sandy loam about 1 inch thick. The subsoil is
about 22 inches thick. It is dark reddish-brown, yellowish-
red, reddish-yellow, and strong-brown clay loam and
loam. The underlying material is yellowish-red and brown
loam and sandy loam to a depth of 60 inches. The subsoil
and underlying material contain filaments and soft
masses of lime and are very strongly alkaline. In places
the surface layer is loam.

Permeability is slow. Runoff is slow to very slow, and
the hazard of erosion is slight. The available water
capacity is 7 to 8 inches. Roots penetrate to a depth of 60
inches.

Casa Grande soils are used for irrigated crops, range,
recreation, and wildlife. Irrigated crops are cotton,
alfalfa, barley, sugar beets, sorghum, and safflower.

Representative profile of Casa Grande sandy loam,
1,120 feet east and 880 feet south of northwest corner sec.

18, T. 1 N., R. 8 W. in an uncultivated area in the Har-
quahala Valley:

A2—0 to 1 inch, reddish-yellow (7.5YR 6/6) sandy loam, strong
brown (7.5YR 5/6) when moist; weak, thick, platy
structure; slightly hard when dry, very friable when
moist, nonsticky and slightly plastic when wet; few
fine roots; many medium and coarse vesicular pores;
strongly effervescent; moderately alkaline; abrupt,
wavy boundary.

B21t—1 to 3 inches, dark reddish-brown (5YR 3/3) heavy
loam, dark reddish brown (5YR 3/4) when moist;
weak, coarse, prismatic structure; hard when dry,
friable when moist, slightly sticky and plastic when
wet; common fine and very fine roots; common fine
vesicular pores; few thin clay films on faces of peds;
slightly effervescent; very strongly alkaline; clear,
wavy boundary.

B22tcasa—3 to 7 inches, yellowish-red (5YR 5/8) light clay
loam, yellowish red (5YR 4/8) when moist; weak,
medium, prismatic structure; hard when dry, friable
when moist, slightly sticky and plastic when wet;
common fine roots; common fine tubular pores; few
thin clay films on faces of peds; common, fine, white
(10YR 8/2) salt crystals; violently effervescent; few,
fine, pinkish-white (7.5YR 8/2) filaments of lime and
soft lime masses, pinkish gray (7.5YR 7/2) when
moist; moderately alkaline; clear, wavy boundary.

B23tcasa—7 to 15 inches, reddish-yellow (5YR 6/8) clay loam,
yellowish red (5YR 4/8) when moist; moderate,
medium, subangular blocky structure; hard when
dry, friable when moist, slightly sticky, plastic when
wet; few fine roots; common fine tubular pores; com-
mon thin clay films on faces of peds; common, fine
and medium, white (10YR 8/2) salt crystals; few,
fine, black (5YR 2/1) coatings on faces of peds; vio-
lently effervescent; many, fine and medium, pinkish-
white (7.5YR 8/2) filaments of lime and soft irregu-
larly shaped lime masses, pink (7.5YR 8/4) when
moist; very strongly alkaline; clear, wavy boundary.

B3casa—15 to 23 inches, strong-brown (7.5YR 5/8) light clay
loam, strong brown (7.5YR 5/6) when moist; weak,
medium, subangular blocky structure; hard when dry,
friable when moist, slightly sticky, plastic when wet;
few fine roots; common fine tubular pores; few, fine,
white (I0YR 8/2) gypsum cystals; violently efferves-
cent; common, fine and medium, pinkish-white (7.5YR
8/2) filaments of lime and soft irregularly shaped lime
masses, pink (7.5YR 8/4) when moist; very strongly
alkaline; clear, smooth boundary.

Clcasa—23 to 48 inches, yellowish-red (5YR 5/8) loam,
yellowish red (5YR 4/8) when moist; massive; very
hard when dry, friable when moist, slightly sticky,
slightly plastic when wet; very few fine and medium
roots; common fine tubular pores; violently efferves-
cent; many, fine, pinkish-gray (5 YR 7/2) filaments of
lime and irregularly shaped soft lime masses, pinkish-
gray (5YR 6/2) when moist; very strongly alkaline;
clear, smooth boundary.

C2casa—48 to 60 inches, brown (7.5YR 5/4) sandy loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, very friable when moist, slightly
sticky, slightly plastic when wet; common fine
tubular pores; violently effervescent; many, fine,
pinkish-gray (7.5YR 7/2) filaments of lime and soft
lime masses; very strongly alkaline.

The solum ranges from about 12 to 40 inches in thickness.
The soil is generally dry unless irrigated. The B and C horizons
are generally very strongly alkaline and in places are strqngly
saline. The content of calcium carbonate in the B and C horizons
in most places is more than 15 percent; it ranges from 7 to
25 percent. Typically, the largest concentration of calcium
carbonate is in the B2 horizon and it gradually decreases with
increasing depth. In some places the largest concentration is
in the Cca horizon.

An Al horizon has hue of 7.5YR or 10YR, value of 6 to 7
dry and 3 to 4 moist, and chroma of 3 or 4 dry and moist.
It ranges from coarse sandy loam to heavy loam. The A2
horizon has hue of 10YR or 2.5 YR, value of 6 or 7 dry and 5 or
6 moist, and chroma of 3 to 6. It is loam and sandy loam. In



%laces the A2 horizon is a thin ashy coating on the top of the

21t horizon, and it is covered with a thin Al horizon that
ranges from 1 to 8 inches in thickness.

The B horizon has hue of 7.5YR and 5YR, value of 3 to 6
dry and 3 through 5 moist, and chroma of 4 to 8 dry and moist.
It is sandy clay loam or clay loam. The B21t and B22tcasa
horizons are generally prismatic, but are subangular blocky in
places. The B23tcasa and B3casa horizons are generally sub-
angular blocky, but are massive in some places.

The C horizon has hue of 7.5YR, 5YR, or 10YR, value of
6 to 7 dry and 4 or 5 moist, and chroma of 3 to 8 dry and moist.
It ranges from sand to_clay loam and is stratified in places.
In places a few durinodes are on the surface or are scattered

throughout the profile.

Casa Grande sandy loam (Cg).—This nearly level soil
is on the lower parts of old alluvial fans in the Rainbow
and Harquahala Valleys and in the area near Wintersburg.
It is hummocky, and 1n areas not cultivated the surface is
partly covered with a dark-colored algal crust. Slopes are
less than 1 percent. Surface drainage is provided by a
dendritic pattern of shallow stream channels spaced at
200- to 1,000-foot intervals. Areas are long and narrow
and range from 10 to 500 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Laveen
loam, saline-alkali; Harqua gravelly clay loam, 0 to 1
percent slopes; Valencia sandy loam, saline-alkali; Tucson
loam, and some sand dunes. The total extent of all included
soils does not exceed 15 percent.

This Casa Grande soil is used mainly for irrigated crops,
recreation, and wildlife. Irrigated crops are cotton, alfalfa,
barley, sugar beets, safflower, and sorghum. Some areas
provide grazing. Capability unit IITs—9 irrigated, subclass
VIIs dryland; Saline Upland range site; horticultural
group 5; wildlife habitat group 5 irrigated, 14 dryland.

Casa Grande loam (Ch).—This nearly level soil is on
alluvial plains that parallel Centennial Wash in the Har-
quahala Valley and on old alluvial fans in the area near
Wintersburg. It is hummocky and in areas not cultivated
the surface is partly covered by a dark-colored algal crust.
Many small accumulations of soil are deposited by wind
around bushes. Slopes are less than 1 percent. Surface
drainage is provided by a dendritic pattern of stream chan-
nels spaced at 150- to 1,000-foot intervals. Areas are long
and narrow and range from 10 to 500 acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is loam
or very fine sandy loam. Included in mapping are a few
small areas of Laveen loam, saline-alkali; Estrella loam,
saline-alkali; Harqua gravelly clay loam, 0 to 1 percent
slopes; Tucson loam, and some small sand dunes. The
total extent of all included soils does not exceed 15 percent.

This Casa Grande soil is used mainly for irrigated crops,
recreation, and wildlife. Irrigated crops are cotton, al-
falfa, barley, sugar beets, safflower, sorghum, and citrus.
Some areas provide grazing. Capability unit ITIs-9
irrigated, subclass VIIs dryland; Saline Upland range site;
horiticultural group 5; wildlife habitat group 5 irrigated,
14 dryland.

Casa Grande complex (C k).—This level to nearly level
mapping unit is on valley plains and at the lower ends of
broad alluvial fans in the Harquahala Valley and in the
area near Wintersburg. Slopes are generally less than 1
percent, but in a few ridge-shaped areas they are about
2 percent. Surface drainage is provided by a dendritic
pattern of stream channels spaced at 100- to 500-foot
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intervals. Areas are long, narrow, and irregularly shaped
and range from 20 to 300 acres in size.

This mapping unit is about 40 percent a Casa Grande
sandy loam that has 0 to 1 percent slopes, and 35 percent
a Casa Grande loam that has 0 to 1 percent slopes. These
soils have profiles similar to the ones described as repre-
sentative of their series, but their surface layer is sandy
loam or loam. The Casa Grande sandy loam, which is
hummocky, is in slightly higher positions. The Casa
Grande loam is generally in lower positions. Its surface
is smooth and has a slicked-over appearance as a result
of sheet erosion. It is nearly devoid of vegetation. These
soils occur in an intricate pattern and cannot be mapped
separately.

Tncluded with this unit in mapping are small areas of
Laveen loam, saline-alkali; Harqua gravelly sandy loam,
saline-alkali; and sand dunes. The total extent of all in-
cluded soils does not exceed 25 percent of this mapping
unit.

This mapping unit provides grazing. None of the acreage
is cultivated. Capability subclass VIIs dryland; Saline
Upland range site; horticultural group 5; wildlife habitat
group 14 dryland.

Casa Grande-Laveen complex, alkali (Cm) —This
nearly level mapping unit is on valley plains and old
alluvial fans in the area near Wintersburg and along
Centennial Wash in the Harquahala Valley. In places it
is covered with a dark-colored algal crust, and in other
places it has a slicked-over appearance. Slopes are gen-
erally less than 1 percent, but a few areas are hummocky
and have short slopes of nearly 2 percent. Surface drainage
is provided by a dendritic pattern of shallow stream
channels spaced at 50- to 500-foot intervals. Areas are
irregularly shaped and range from 5 to 100 acres in size.

This mapping unit is about 40 percent Casa Grande
loam and 40 percent Laveen loam, saline-alkali. The
Casa Grande soil has a profile similar to the one described
as representative of the series, but the surface layer is
loam in cultivated areas and is sandy loam and loam in
areas not cultivated. The Laveen soil has a profile similar
to the one described as representative of the series, but
it is very strongly alkaline at a depth ranging from 8 to
30 inches. Also, its surface layer is fine sandy loam and
loam in areas not cultivated.

Included with this unit in mapping are small areas of
Gilman loam, saline-alkali, 0 to 1 percent slopes; Coolid%e
sandy loam, saline-alkali, 0 to 1 percent slopes; Estrella
loam, saline-alkali; and a few small sand dunes. Also
included are some areas of a soil that is transitional be-
tween the Casa Grande and Laveen soils and has a
weakly formed subsoil. The total extent of included soils
does not exceed 20 percent.

This mapping unit is used for irrigated crops and for
grazing. Crops are cotton, alfalfa, barley, and sorghum.
The Casa Grande soil is nearly devoid of vegetation in
areas not cultivated. A few areas have been subdivided
as homesites. Capability unit IIIs-9 irrigated, subclass
VIIs dryland; Saline Upland range site; horticultural
group 5; wildlife habitat group 5 irrigated, 14 dryland.

Cashion Series

The Cashion series consists of deep, well-drained soils.
These soils formed in recent alluvium deposited on flood
plains and low terraces along the Gila and Salt Rivers.
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The alluvium was derived from a wide mixture of rock,
including granite, granite-gneiss, andesite, basalt, and
limestone. Slopes are 0 to 1 percent. Elevations are 700
to 1,100 feet. In areas not irrigated the vegetation is
creosotebush, tamarix, saltbush, mesquite, annual weeds,
and grasses. The average annual rainfall is about 6 to 8
inches, the mean annual air temperature is 69° to 74° T,
and the frost-free season is 250 to 300 days.

In a representative profile the surface Jayer is dark
grayish-brown clay about 27 inches thick. The underlying
material is pale-brown very fine sandy loam and light
yvellowish-brown silt loam to a depth of 60 inches. The
soil is moderately alkaline to strongly alkaline, is slightly
saline to strongly saline, and is generally calcareous
throughout.

Permeability is slow. Runoff is slow, and the erosion
hazard is slight. The available water capacity is 9 to 10
inches. Roots penetrate to a depth of more than 5 feet.
Once every 5 years for about 5 hours, the soils are subject
to flooding in a few areas near the Gila River.

Cashion soils are used for irrigated crops, range,
recreation, and wildlife. Irrigated crops are cotton,
alfalfa, sorghums, wheat, barley, sugar beets, and
safflower.

Representative profile of Cashion clay, saline-alkali,
1,620 feet east and 100 feet north of the west quarter
corner of sec. 3, T. 1 S.;, R. 3 W. in a cultivated field
southwest of Liberty:

Ap-—0 to 10 inches, dark grayish-brown (10YR 4/2) clay,
dark brown (10YR 3/2) when moist; weak, fine,
subangular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; common
fine and very fine roots; common very fine and
fine tubular and interstitial pores; strongly efferves-
cent; moderately alkaline; clear, smooth boundary.

A1—10 to 27 inches, dark grayish-brown (10YR 4/2) clay,
dark brown (10YR 3/2) when moist; weak, fine,
subangular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; common
very fine and fine roots; common very fine and fine
tubular and interstitial pores; strongly effervescent;
moderately alkaline; clear, smooth boundary.

IIC1—27 to 29 inches, pale-brown (10YR 6/3) very fine sandy
loam, dark brown (10YR 4/3) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; common fine
and very fine roots; many very fine tubular and
interstitial pores; many mica flakes; strongly efferves-
cent; moderately alkaline; clear, smooth boundary.

IIC2—29 to 60 inches, light yellowish-brown (10YR 6/4)
light silt loam, dark vellowish brown (10YR 4/4)
when moist; massive; slightly hard when dry, friable
when moist, slightly sticky and slightly plastic
when wet; few fine and very fine roots; common
very fine and fine tubular and interstitial pores;
many mica flakes; strongly effervescent; moderately
alkaline.

The soil between depths of 10 and 40 inches is dry in most
yvears. Depth to the IIC horizon is commonly 24 to 30 inches,
but ranges from 20 to 39 inches. The soil is slightly saline to
strongly saline. Few to many mica flakes, lime, and salt
filaments occur throughout.

The A horizon has hue of 7.5YR and 10YR, value of 4 or 5
dry and 2 or 3 moist, and chroma of 2 to 4 dry and moist.
It is clay and silty clay. The IIC horizon has value of 5 or 6
dry and 4 or 5 moist, and chroma of 2 to 4 dry and moist.
It is loam, silt loam, very fine sandy loam, and fine sandy
loam that has 4- to 2-inch layers of clay loam or silty clay
loam.

Cashion clay, saline-alkali (Cn).—This smooth, nearly
level soil is on flood plains and low stream terraces of the
Gila and Salt Rivers. Slopes are less than 1 percent. Some
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areas are long and narrow strips that have a concave
surface.

Included with this soil in mapping are small areas of
Gadsden clay, Avondale clay loam, Wintersburg clay
loam, and Glenbar clay loam. Also included are a few
areas of soils near the mouth of the Hassayampa River
where loamy sand or sandy loam is below a depth of 30
inches, a few small areas of soils in the southwestern part
of Phoenix where the surface layer is clay loam 8 to 10
inches thick, and some areas of soils near Arlington Canal
that are moderately well drained. The total extent of all
included soils seldom exceeds 20 percent.

This Cashion soil provides grazing. Capability unit
IVs-9 irrigated, subclass VIIs dryland; Sandy Bottom
range site; horticultural group 3; wildlife habitat group 8
irrigated, 11 dryland.

Cherioni Series

The Cherioni series consists of well-drained soils that
have a hardpan and are only 6 to 20 inches deep over
basalt, andesite, granite or granite-gneiss bedrock. These
soils formed on low hills and the lower slopes of mountains.
Slopes range from 3 to 25 percent. Elevations are 800 to
1,800 feet. The native vegetation is creosotebush, cactus,
mesquite, and paloverde trees. The average annual rain-
fall is 6 to 8 inches, the mean annual air temperature is
69° to 72° I, and the frost-free season is 270 to 325 days.

In a representative profile the surface layer is light
yellowish-brown very gravelly loam about 1 inch thick.
The underlying material is light yellowish-brown and very
pale brown very gravelly loam about 5 inches thick. It
rests on a white, silica-lime cemented hardpan about 6
inches thick. The pan cannot be broken by hand. Fractured
andesite bedrock is just below the pan. The soil is mod-
erately alkaline.

Permeability is moderate above the hardpan. Runoff
is medium, and the erosion hazard is slight to moderate.
The available water capacity is less than 2 inches. Roots
penetrate to a depth of less than 20 inches.

Cherioni soils are used mainly for range. Several county
parks are on these soils, and a few areas in the city of
Phoenix are used as homesites.

Representative profile of Cherioni very gravelly loam
in an area of Cherioni-Rock outcrop complex, 990 feet
east and 1,485 feet south of northwest corner sec. 15,
T. 1S, R. 10 W. in an uncultivated area south of Eagle
Tail Peak:

A1—0 to 1inch, light yellowish-brown (10 YR 6/4) very gravelly
loam, dark yellowish brown (10YR 3/4) when moist;
weak, thin, platy structure; slightly hard when dry,
very friable when moist, slightly sticky and slightly
plastic when wet; common fine roots; common fine
tubular and common fine interstitial pores; 80 to 90
percent angular gravel and pan fragments; strongly
effervescent; moderately alkaline; clear, smooth
boundary.

C1—1 to 6 inches, light yellowish-brown (10YR 6/4) and very
pale brown (10YR 7/4) very gravelly loam, dark
yellowish brown (10YR 4/4) and yellowish brown
(10YR 5/4) when moist; massive; slightly hard when
dry, very friable when moist; slightly sticky and
slightly plastic when wet; common fine roots; common
fine tubular and few fine interstitial pores; 50 percent
angular, extremely hard, indurated, pan fragments;
20 percent angular rock gravel; violently effervescent;
moderately alkaline; abrupt, wavy boundary.



C2sicam—6 to 12 inches, pinkish-white (7.5YR 8/2) -and
light-brown (7.5YR 6/4) extremely hard duripan,
light brown (7.5YR 6/4) and pink (7.5YR 7/4) when
moist; massive; %-inch laminar layer on surface of
pan; pan is 60 percent gravel; violently effervescent;
moderately alkaline; abrupt, wavy boundary.

R—12 inches, extremely hard andesite bedrock that is fractured
in places. Surface is coated with lime.

Depth to the indurated duripan ranges from 5 to 12 inches.
Depth to bedrock ranges from 6 to 20 inches, but is dominantly
9 to 16 inches. These soils are generally dry, but are moist in
places in summer, mainly in July, August, and September.
The mean annual soil temperature ranges from 72° to 76° F.
The duripan ranges from 1 to 8 inches in thickness.

The Al and C1 horizons have hue of 10YR and 7.5YR and
value of 6 or 7 dry and 3 to 5 moist. These horizons are loam,
fine sandy loam, and very fine sandy loam. They range from
35 to 80 percent coarse fragments; the average content of
coarse fragments is about 50 percent. About 5 to 30 percent
of the coarse fragments are angular pieces of the duripan. In
places a Cea horizon is just above the pan.

Cherioni-Rock outcrop complex (CO).—This mapping
unit is on low hills and the lower slopes of mountains. It
is dissected by low stream channels that have cut 3 to
20 feet below the surface. These channels are 50 to 200
feet apart. Gravel, cobbles, and stones cover 50 to 90
percent of the surface. Slopes are complex and range from
3 to 25 percent.

This mapping unit is about 50 percent a Cherioni
very gravelly loam that has slopes of 3 to.25 percent and
about 20 percent Rock outcrop. The Cherioni soil is on
the lower slopes of mountains and low hills, and Rock
outerop is on the upper slopes.

Included with this unit in mapping are some areas of a
very gravelly loam that has an accumulation of lime just
above the bedrock. This soil is in similar positions to
those of the Cherioni soil. Also included are areas of
Gachado very gravelly clay loam, Pinal soils, Gunsight
soils, and Rillito soils. These included soils seldom make
up more than 30 percent of the mapping unit.

This mapping unit provides grazing. It is not cultivated.
A few areas in the city of Phoenix are used as homesites.
Capability subclass VIIe dryland. Loam Hills range site;
horticultural group 7; wildlife habitat group 12 dryland.

Coolidge Series

The Coolidge series consists of deep, well-drained soils.
These soils formed in alluvium deposited on old alluvial
fans and valley plains. The alluvium was derived from
granite, granite-gneiss, schist, limestone, andesite, rhyo-
lite, tuff, and basalt. Slopes are 0 to 3 percent. Elevations
are 800 to 1,400 feet. In areas not cultivated, the vege-
tation is creosotebush, annual weeds and grasses, bursage,
cactus, and scattered mesquite and paloverde trees. The
average annual rainfall is 6 to 8 inches, the mean annual
air temperature is 69° to 74° F, and the frost-free season
1s 250 to 300 days.

In a representative profile the soil is light yellowish-
brown sandy loam to a depth of about 24 inches and pale-
brown sandy loam to a depth of 63 inches. The lower
part contains filaments and nodules of lime. The soil is
moderately alkaline throughout and is strongly to vio-
lently effervescent.

Permeability is moderately rapid. Runoff is medium to
slow; and the erosion hazard is light to moderate. The
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available water capacity is 6 to 7 inches. Roots penetrate
to a depth of 60 inches or more.

Coolidge soils are used for irrigated crops, range, recre-
ation, and wildlife. Irrigated.crops are cotton, alfalfa,
barley, safflower, sorghum, sugar beets, citrus, and grapes.
quts of the cities of Phoenix and Buckeye are on these
soils.

Representative profile of Coolidge sandy loam, 600
feet west and 207 feet north of the southeast corner NE
NEY sec. 8, T. 1 N., R. 2 W,, in a cultivated field north-
west of Perryville:

Ap—O0 to 13 inches, light yellowish-brown (10YR 6/4) sandy
loam, brown (10YR 4/3) when moist; massive;
slightly hard when dry, friable when moist, non-
sticky and nonplastic when wet; violently effervescent;
moderately alkaline; abrupt, smooth boundary.

C1—13 to 24 inches, light yellowish-brown (10YR 6/4) sandy
loam, dark yellowish brown (10YR 4/4) when moist;
massive; slightly hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; few fine
tubular pores; violently effervescent; many fine fila-
ments of lime; moderately alkaline; abrupt, smooth
boundary.

(C2ca—24 to 42 inches, pale-brown (10YR 6/3) sandy loam,
yellowish brown (10YR 5/4) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; many fine
tubular pores; violently effervescent; many white
(10YR 8/2) filaments of lime and medium lime
nodules; moderately alkaline; abrupt, wavy boundary.

C3ca—42 to 63 inches, pale-brown (10YR 6/3) sandy loam,
brown (10YR 5/3) when moist; massive; very hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few medium tubular pores;
few pebbles; strongly to violently effervescent; many
fine white filaments of lime and many medium lime
nodules; moderately alkaline.

Depth to the calcic horizon ranges from 14 to 30 inches. The
soil between depths of 10 and 40 inches averages sandy loam or
fine sandy loam. The content of gravel averages less than 15
percent, but in any one strata it can be as much as 35 percent.

The soil has hue of 7.5YR and 10YR. The A horizon and C1
horizons have value of 5 or 6 dry and 4 or 5 moist and chroma of
3 or 4 dry and moist. The soil generally is sandy loam or fine
sandy loam, but in places has a few ¥- to 1-inch strata of finer
or coarser material in the C1 horizon. The Ceca horizon has
value of 5 to 7 dry and 3 to 5 moist and chroma of 2 to 4 dry
and moist. It is dominantly sandy loam, but in places contains
strata of loam or loamy sand. It contains soft powdery lime
or is 5 to 10 percent lime nodules % to % inch in diameter, or
both. It is more than 15 percent calcium carbonate. In places
it is weakly cemented with lime.

Coolidge sandy loam (Cp).—This nearly level soil is on
valley plains and alluvial fans. It occurs throughout the
survey area, but is most extensive in the northern part
of Buckeye Valley. Slopes are slightly convex and generally
less than 1 percent, but in a few areas they are nearly 2
percent. Unless cultivated, areas are dissected by shallow
stream channels at 50- to 300-foot intervals. They are
long and narrow and about 55 acres in size.

This soil has the profile described as representative of
the series. Included 1 mapping are small areas of Laveen
sandy loam; Antho sandy loam, 0 to 1 percent slopes;
Rillito sandy loam, 0 to 1 percent slopes; Perryville
sandy loam; and Valencia sandy loam. Also included in
the Harquahala Valley and near Tonopah and Winters-
burg are a few areas where the soil is strongly alkaline.
The total extent of all included soils seldom exceeds 20
percent. ) )

This soil is used for cultivated crops and grazing. Irri-
gated crops are cotton, alfalfa, barley, safflower, sugar
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beets, sorghum, citrus, and grapes. Capability unit IIs—7
irrigated, subclass VIIs dryland; Loam Upland range
site; horticultural group 2; wildlife habitat group 2
irrigated, 11 dryland.

Coolidge gravelly sandy loam, 1 to 3 percent slopes
(CrB).—This gently sloping soil is on old alluvial fans
and low ridges. It occurs throughout the survey area.
Slopes are slightly convex and generally about 2 percent,
but some short slopes are as much as 6 percent. The erosion
hazard is moderate. Areas are long and narrow and about
35 acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
gravelly sandy loam 6 to 14 inches thick.

Included with this soil in mapping are a few small areas
of Rillito sandy loam, 1 to 3 percent slopes; Perryville
sandy loam, 1 to 3 percent slopes; and Antho gravelly
sandy loam, 1 to 3 percent slopes. Also included are a few
areas of soils that are very strongly saline and alkaline in
the lower part.

This Coolidge soil is grazed, but is seldom cultivated.
Capability unit ITe—7 irrigated, subclass VIIe dryland;
Loam Upland range site; horticultural group 2; wildlife
habitat eroup 2 irrigated, 11 dryland.

Coolidge-Tremant complex (Cs).—This nearly level
mapping unit is on old alluvial fans and valley plains in
Rainbow Valley and in the northwestern part of Salt
River Valley. Slopes are generally less than 1 percent, but
in a few small areas are 2 percent or more. Most areas are
long and narrow and about 40 acres in size.

This mapping unit is about 50 percent Coolidge gravelly
sandy loam and about 30 percent Tremant gravelly loam.
The Tremant soil is in small circular areas that are covered
with a varnish desert pavement and are surrounded by
Coolidge soils. The Coolidge soil has a profile similar to
the one described as representative of the series, but the
surface layer is gravelly sandy loam 6 to 12 inches thick.

Included with this unit in mapping are small areas of
Laveen loam, 0 to 1 percent slopes; Perryville gravelly
loam, 0 to 1 percent slopes; Antho sandy loam, 0 to 1
percent slopes; and Rillito loam, 0 to 1 percent slopes.
Also included are a few areas of Tremant soils that are
slightly saline in the lower part. Included soils make up
about 20 percent of unit.

This mapping unit provides grazing, recreational sites,
and wildlife habitat. It is not cultivated, but several
areas have been cleared and cultivated. Capability unit
IIs—6 irrigated, subclass VIIs dryland; Loam Upland
range site; horticultural group 2; wildlife habitat group
2 irrigated, 11 dryland.

Coolidge-Laveen association, 0 to 3 percent slopes
(CV).—This nearly level to gently sloping mapping unit
is on old alluvial fans in Rainbow Valley and in the area
north of Buckeye. It is about % mile to 4 miles from
granitic, granite-gneiss, and quartzitic mountains. It is
dissected by stream channels at 50- to 300-foot intervals.
Slopes are generally less than 1 percent, but a few short
slopes are more than 2 percent. Areas range from 100 to
1,000 acres in size and are somewhat pear shaped.

This mapping unit is about 40 percent Coolidge sandy
loam and 40 percent Laveen sandy loam. The Laveen
soil has a profile similar to the one described as representa-
tive of the series, but the surface layer is sandy loam.
The Coolidge soil is on the upper part of alluvial fans, and
the Laveen soil is on the lower part.

Tnicluded with this unit in mapping are small areas of
Antho sandy loam, 0 to 1 percent slopes; Perryville
gravelly loam, 0 to 1 percent slopes; and Rillito loam,
0 to 1 percent slopes. Included soils make up about 20
percent of the unit.

This mapping unit is grazed. None of the acreage is
cultivated. Coolidge soil in capability subclass VIIs dryland,
Laveen soil in subclass VIIe dryland. Both soils in Loam
Upland range site; horticultural group 2; wildlife habitat
group 11 dryland.

Dune Land

Dune land (Dn) consists of ridges of very fine, fine, and
medium sand that is drifted and deposited by wind. The
dunes are 4 to 30 feet high, 100 to 500 feet wide, and %
to % mile long. They are oriented to the north or north-
east. In most places they are fairly stable and support
some vegetation. The sand is dominantly light brown or
pale brown and noncalcareous to weakly calcareous. Older
material that is strongly calcareous and very strongly
alkaline underlies the dunes.

Dune land is in the Harquahala Valley and in an area
near Wintersburg. It provides grazing and wildlife habitat.
Capability subclass VIIs dryland; Loam Upland range
site; horticultural group 4; wildlife habitat group 12
dryland.

Ebon Series

The Ebon series consists of deep, well-drained soils.
These soils formed on old alluvial fans that radiate out
from the base of the White Tank, Salt River, and Estrella
Mountains. The underlying material is very gravelly
alluvium derived from granite and granite-gneiss. Slopes
range from 0 to 10 percent. Elevations are 1,100 to 1,400
feet. In areas not cultivated the vegetation is bursage,
creosotebush, ocotillo, cholla cactus, and scattered mes-
quite, paloverde, and ironwood trees. The average annual
rainfall is 6 to 8 inches, the mean annual air temperature
is 69° to 73° F, and the frost-free season is 260 to 300 days.

In a representative profile the surface layer is brown
eravelly loam about 2 inches thick. The subsoil extends
to a depth of 60 inches. The upper 11 inches is reddish-
brown very cobbly clay loam, the next 25 inches is
vellowish-red and reddish-brown very cobbly clay, and the
lower 22 inches is light reddish-brown very cobbly sandy
clay loam. The lower part contains a few filaments and
soft spots of lime. The soil is moderately alkaline through-
out. It is noneffervescent in the upper 23 inches. ]

Permeability is slow. Runoff is medium, and the erosion
hazard is slight to moderate. The available water capacity
is 4 to 6 inches. Roots penetrate to a depth of 60 inches
or more.

Ebon soils are used mainly for recreation, wildlife, and
range. They are not cultivated. A few areas are used as
homesites.

Representative profile of Ebon gravelly loam, 0 to 8
percent slopes, 2,300 feet south and 1,450 feet west of
northeast corner of sec. 31, T. 3 N., R. 2 W. in an uncul-
tivated area at the base of the White Tank Mountains:

A1—0 to 2 inches, brown (7.5YR 5/4) gravelly loam, reddish
brown (5bYR 4/4) when moist; weak, thick, platy

structure; slightly hard when dry, very.friable when
moist, slightly sticky and slightly plastic when wet;
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common fine roots; few fine tubular, few very fine
and common fine interstitial pores; 20 percent gravel;
noneffervescent; moderately alkaline; abrupt, smooth
boundary.

B1—2 to 13 inches, reddish-brown (5YR 4/4) very cobbly
clay loam, yellowish red (5YR 4/6) when moist;
moderate, fine and medium, subangular blocky struc-
ture; hard when dry, friable when moist, sticky and
plastic when wet; common very fine, fine, and medium
roots; few fine tubular and common fine interstitial
pores; 60 percent gravel and cobbles; many pressure
faces on peds; noneffervescent; moderately alkaline;
clear, irregular boundary.

B21t—13 to 23 inches, yellowish-red (5YR 4/6) very cobbly
clay, yellowish red (5YR 4/8) when moist; moderate,
fine and medium, subangular blocky structure; very
hard when dry, firm when moist, sticky and plastic
when wet; common very fine and fine roots; few fine
tubular and common fine interstitial pores; few thin
clay films on peds; 60 percent rounded gravel and
cobbles; many pressure faces on peds; noneffervescent;
moderately alkaline; clear, wavy boundary.

B22tca—23 to 38 inches, reddish-brown (5YR 5/4) very cobbly
clay, yellowish red (5YR 4/8) when moist; weak, fine,
subangular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; few very
fine and fine roots; few fine tubular and common fine
interstitial pores; few thin clay films on peds; 60 per-
cent coarse gravel and cobbles; common black (1I0YR
2/1) stains on faces of peds; slightly effervescent; few,
fine, pinkish-white (7.5YR 8/2), soft lime masses and
gravel has thin lime coatings; moderately alkaline;
clear, wavy boundary.

B3ca—38 to 60 inches, light reddish-brown (5YR 6/4) very
cobbly sandy clay loam, yellowish red (bYR 4/6)
when moist; massive; hard when dry, friable when
moist, sticky and plastic when wet; common fine
tubular and many fine interstitial pores; 70 percent
coarse gravel and cobbles; strongly effervescent; few,
fine, pinkish-white (7.5YR 8/2) lime filaments and
soft lime masses; moderately alkaline.

The solum ranges from 20 to 60 inches or more in thickness.
The B horizon ranges from 35 to 80 percent coarse fragments
by volume. In most places the solum is noncalcareous, but in
some the upper part of the B horizon is weakly to strongly
calcareous. The upper 15 inches of the solnm is less than 0.9
percent organic matter. The mean annual soil temperature
ranges from 72° to 80° F.

The A horizon has hue of 10YR to 5YR, value of 5 or 6 dry
and 4 moist, and chroma of 2 to 6. It is weak, thick, and platy
or is massive. The B2t horizon has hue of 7.5YR to 25YR,
but is dominantly 5YR. It has value of 4 to 6 dry and 3 to 5
moist and chroma of 4 to 8. It is 35 to 60 percent clay. The
B2t horizon is mainly weak to moderate, medium and fine,
subangular blocky, but is moderate prismatic in places. In
places the lime accumulation is in the lower part of the Bt
horizon or C horizon. In places the soil is more than 15 percent
calcium carbonate equivalent.

Ebon gravelly loam, 0 to 8 percent slopes (EbD) —This
nearly level to moderately steep soil is on old alluvial fans
that extend from the Salt River and Sunnyslope Moun-
tains. It is dissected by numerous intermittent drainage-
ways at 50- to 300-foot intervals. Slopes range from 0 to 8
percent, but some short slopes are as much as 12 percent.
Slopes are 400 to 2,000 feet long. The surface area is
covered with a varnished desert pavement that is mainly
gravel and a few cobbles and stones. Areas are large and
fan shaped. '

This soil has the profile described as representative of
the series. Included in mapping are a few small areas of
Pinamt gravelly loam, 0 to 8 percent slopes; Carrizo
gravelly sandy loam, 1 to 3 percent slopes; Tremant
gravelly loam, 1 to 3 percent slopes; and a few areas of
Rock outcrop. Also included are a few small areas of soils
that are similar to Ebon soils, but the subsoil and under-

lying material is less than 35 percent gravel and the
underlying material is weakly to strongly cemented below
a depth of 30 inches. The total extent of all included soils
seldom exceeds 25 percent.

This Ebon soil is used mainly for range (fig. 6), recre-
ation, and wildlife. A few areas are used as homesites.
Capability subclass VIIe dryland; Clay Upland range site;
horticultural group 3; wildlife habitat group 11 dryland.

Ebon-Pinamt complex, 0 to 10 percent slopes (EPD).—
This nearly level to moderately steep mapping unit is on
old alluvial fans that form a piedmont slope along the
base of the White Tank Mountains. Most fans are 1 mile
to 2 miles long. The mapping unit is dissected by inter-
mittent stream channels spaced at 50- to 500-foot intervals
that have cut 2 to 30 feet below the surface. Slopes range
from 1 to 3 percent, but many short slopes near washes
are nearly 10 percent. Areas range from 100 to 500 acres
in size.

This mapping unit is about 40 percent an Ebon gravelly
loam, 25 percent a Pinamt gravelly sandy loam, and 20
percent a Tremant gravelly loam. These soils have profiles
similar to the ones described as representative of their
respective series, but the Pinamt soil has a surface layer
of gravelly sandy loam and the Tremant soil has a surface
layer of gravelly loam. The Ebon soil is in the highest
positions nearest the mountains and along the edge of
intermittent stream channels. About 60 to 90 percent of
the surface area is covered with granite-gneiss gravel and
cobbles. The Pinamt soil is at the lower ends of alluvial
fans. About 30 to 80 percent of the surface area is covered
with granite-gneiss gravel and cobbles. The Tremant soil
is in the center of alluvial fans. About 25 to 45 percent of
the surface area is covered with granite-gneiss gravel and
cobbles.

Included with this unit in mapping are small areas of
Gunsight gravelly loam, 1 to 3 percent slopes; Carrizo
gravelly sandy loam, 1 to 3 percent slopes; Rillito loam,
1 to 3 percent slopes; and Antho sandy loam, 1 to 3 percent
slopes. Also included are a few small areas of soils that are
similar to Ebon soils, but they have an indurated lime
hardpan at a moderate depth. Included soils make up
about 15 percent of this mapping unit. -

This mapping unit is used mainly for grazing. It is not
cultivated. Capability subclass VIIe dryland. Ebon soil in
Clay Upland range site; horticultural group 3; wildlife
habitat group 11 dryland. Pinamt soil in Clay Upland
range site; horticultural group 2; wildlife habitat group 11.

Estrella Series

The Estrella series consists of deep, well-drained soils on
broad alluvial fans and low terraces. These soils formed in
medium-textured recent alluvium underlain by older
alluvium from a wide mixture of rocks, including acid and
basic igneous and some material from shale and limestone.
Slopes are less than 1 percent. Elevations are 800 to 1,400
feet. In areas not cultivated the vegetation is creosotebush,
cactus, annual weeds and grasses, and scattered mesquite
and paloverde trees. Precipitation is 6 to 8 inches, the

mean annual air temperature is 69° to 73° F, and the frost-
free season is 250 to 300 days.
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Figure 6.—Clay Upland range site in poor condition on Ebon gravelly loam.

In a representative profile the soil is brown and light-
brown loam to a depth of about 24 inches. Below this, to a
depth of 48 inches, is an older, buried soil that is brown
and reddish-yellow clay loam. The underlying material
is mottled light-brown gravelly clay loam to a depth of 60
inches. The lower part of the older soil and the underlying
material contain a large concentration of lime and a few
pebbles. The soil is generally moderately alkaline through-
out, but in some areas the lower part is strongly alkaline
to very strongly alkaline.

Permeability is moderately slow. Runoff is slow, and the
erosion hazard is slight. The available water capacity is
10 to 12 inches. Roots penetrate to a depth of 60 inches.

Estrella soils are used for cotton, alfalfa, barley, sor-
ghum, sugar beets, safflower, wheat, grapes, citrus, and
truck crops and for range, wildlife, and recreation. Exten-
sive parts of the cities of Phoenix and Glendale are on
these soils.

Representative profile of Estrella loam, 45 feet west
and 540 feet north of southeast corner of SWY sec. 16,
T. 3 N., R. 1 W. in a cultivated field north of Luke Air
Force Base:

Ap—O0 to 11 inches, brown (10YR 5/3) loam, dark brown
(7.5YR 4/4) when moist; massive; slightly hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; few fine roots; few fine tubular
pores; slightly effervescent; moderately alkaline;
abrupt, smooth boundary.

Cl—11 to 24 inches, light-brown (7.5YR 6/4) loam, dark
brown (7.5YR 4/4) when moist; massive; slightly

hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; common medium

tubular pores; strongly effervescent; few fine filaments
of lime in lower part; moderately alkaline; abrupt,
smooth boundary.

IIB21tcab—24 to 35 inches, brown (7.5YR 5/4) clay loam,
reddish brown (5YR 4/4) when moist; moderate, fine
and medium, subangular blocky structure; very hard
when dry, friable when moist, sticky and plastic when
wet; many fine tubular pores; many thin clay films
on faces of peds and lining pores; strongly effervescent;
many, fine and medium, distinct, pink (7.5YR 8/4)
filaments of lime; moderately alkaline; gradual,
smooth boundary.

I1IB22tcab—35 to 48 inches, yellowish-red (5YR 4/6) clay
loam, reddish brown (5 YR 4/4) when moist; moderate,
fine and medium, subangular blocky structure; very
hard when dry, friable when moist, sticky and plastic
when wet; many fine and very fine tubular pores;
many thin clay films on faces of peds and lining pores;
strongly effervescent; few soft lime nodules; common,
fine and medium, distinct, pinkish-gray (5YR 7/2),
irregularly shaped filaments of lime; moderately
alkaline; abrupt, wavy boundary.

11C2ca—48 to 60 inches, mottled light-brown (7.5YR 6/4)
gravelly light clay loam, mottled brown (7.5YR 5/4)
when moist; massive; hard when dry, friable when
moist, slightly sticky and plastic when wet; many
fine and medium tubular pores; violently to strongly
effervescent; many, medium, pink (7.5YR 8/4)
patches and filaments of lime; moderately alkaline.

Depth to the buried B2t horizon ranges from 20 to 39 inches,
but is commonly 24 to 30 inches. The soil is generally moder-
ately alkaline, but in a few places the buried B2t horizon is
strongly alkaline to very strongly alkaline.

The A and C horizons have hue of 7.5YR and 10YR and
value of 5 to 7 dry and 3 to 5 moist. These horizons are loam
and very fine sandy loam and have a few fine strata of slightly
coarser textured material. The lower part of the C horizon
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commonly contains a few fine segregations and filaments of
lime. In about 40 percent of the areas, this soil has a 1- to
4-inch layer of loamy sand, sandy loam, or gravelly sandy
loam at the boundary of the CI and IIB2ltcab horizons.
The IIB2tcab horizon has hue of 7.5YR and 5YR, value of
5 or 6 dry and 3 to 5 moist, and chroma of 3 to 6 dry and moist.
It is clay loam or sandy clay loam. The IIC horizon ranges
from 0 to 15 percent coarse fragments.

Estrella loam (Es).—This nearly level soil is on valley
plains and at the lower ends of alluvial fans. Slopes are
Jess than 1 percent. In areas not cultivated the surface is
dissected by shallow stream channels spaced at 100- to
500-foot intervals. Areas range from 10 to 500 acres in
size. .

This soil has the profile described as representative of
the series. Included in mapping are small areas of Gilman
loam, 0 to 1 percent slopes; Valencia sandy loam; Mohall
loam; and Laveen loam, 0 to 1 percent slopes. The total
extent of all included soils seldom exceeds 15 percent.

This Estrella soil is mainly used for cotton, alfalfa,
sorchum, sugar beets, barley, wheat, safflower, grapes,
citrus, and ftruck crops. Extensive parts of the cities
Phoenix and Glendale are on this soil. Some areas are
used for range. Capability unit I-1 irrigated, subclass
Vllc dryland; Loam Upland range site; horticultural
group 1; wildlife habitat group 1 irrigated, 11 dryland.

Estrella loam, saline-alkali (Et).—This smooth, nearly
level soil is on valley plains and at the lower ends of
alluvial fans in the Harquahala and Rainbow Valleys.
Slopes are less than 1 percent. In areas not cultivated
the surface is dissected by shallow stream channels spaced
at 100- to 500-foot intervals. Areas are about 15 acres in
size.

This soil has a profile similar to the one described as
representative of the series, but the lower part is strongly
alkaline to very strongly alkaline and is slightly saline to
strongly saline. Included in mapping are small areas of
Casa Grande loam; Laveen loam, saline-alkali; and Gil-
man loam, saline-alkali. The total extent of all included
soils does not exceed 20 percent.

This soil is used mainly for cotton, alfalfa, safflower,
barley, sugar beets, and sorghum. It is also used for range.
Capability unit IIs-9 irrigated, subclass VIIs dryland;
Saline Upland range site; horticultural group 5; wildlife
habitat group 1 irrigated, 11 dryland.

Gachado Series

The Gachado series consists of well-drained soils on the
lower slopes of mountains and on low hills. These soils
are only 14 inches deep over bedrock. They formed in
material derived from granite-gneiss, andesite, granite,
and basalt. Slopes range from 5 to 10 percent. Elevations
are 800 to 1,500 feet. The native vegetation is creosote-
bush, bursage, paloverde, saguaro, and staghorn cholla
cactus. The average annual rainfall is 6 to 8 inches, the
mean annual air temperature is 69° to 74° F, and the
frost-free season is 250 to 310 days.

In a representative profile the surface layer is light-
brown very gravelly clay loam about 1 inch thick. The
subsoil is yellowish-red and red very gravelly sandy clay
loam and very gravelly loam about 13 inches thick.
Bedrock is at a depth of about 14 inches. The soil is
slightly effervescent and is moderately alkaline throughout.

Permeability is slow above the bedrock. Runoff is
medium, and the erosion hazard is moderate. The avail-

able water capacity is 1 to 2 inches. Roots penetrate to a

~depth of about 14 inches.

Gachado soils are used mainly as range. They are not
cultivated. A few areas are used as homesites.

Representative profile of Gachado very gravelly clay
loam in an area of Gachado-Rock outcrop complex,
3,770 feet east and 2,640 feet north of southwest corner
of sec. 27, T.1S.,, R.2 W.:

A1—0 to 1 inch, light-brown (7.5YR 6/4) very gravelly clay
loam, reddish brown (5YR 4/4) when moist; weak,
thick, platy sturcture; slightly hard when dry, very
friable when moist, sticky and plastic when wet;
few fine roots; common fine vesicular pores; 60 percent
fine and medium subangular gravel; slightly efferves-
cent; moderately alkaline; abrupt, smooth boundary.

Bl—1 to 3 inches, yeliowish-red (5YR 5/6) very gravelly
loam, yellowish red (5YR 4/6) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; few fine roots;
common fine interstitial pores; 50 percent fine and
medium -subangular gravel; slightly effervescent;
moderately alkaline; abrupt, wavy boundary.

B21—3 to 4 inches, red (2.5YR 5/6) very gravelly loam, red
(2.5YR 4/6) when moist; weak, fine, subangular
blocky structure; slightly hard when dry, friable when
when moist, slightly sticky and slightly plastic when
wet; very few fine roots; common fine interstitial
pores; 60 percent fine, medium, and coarse subangular
gravel; slightly effervescent; few fine and many large
pinkish-white (7.5YR 8/2) filaments of lime; moder-
ately alkaline; abrupt, wavy boundary.

B22t—4 to 10 inches, yellowish-red (5YR 5/6) very gravelly
sandy clay loam, yellowish red (5YR 4/6) when moist;
weak, fine, subangular blocky structure; hard when
dry, friable when moist, sticky and plastic when wet;
few fine roots; few fine tubular and common fine
intersitial pores; few thin clay films on faces of peds;
50 percent fine subangular and medium gravel; slightly
effervescent; common, fine, pinkish-white (7.5YR
8/2) filaments of lime; moderately alkaline; clear,
smooth boundary.

B3ca—10 to 14 inches, yellowish-red (5YR 5/6) very gravelly
sandy clay loam, reddish brown (5 YR 4/4) when
moist; massive; slightly hard when dry, friable when
moist, sticky, very plastic when wet; few fine roots;
many fine interstitial pores; 60 percent fine and medi-
um subangular gravel; slightly effervescent; common,
fine, pinkish-white (7.5YR 8/2) filaments of lime;
moderately alkaline; abrupt, wavy boundary.

R—14 inches, white (L0YR 8/0) fractured granite-gneiss and
14 to ¥ inch thick white lime coatings on top; extremely
hard; bedrock is noneffervescent, coating violently
effervescent.

Thickness of the solum and depth to bedrock range from
10 to 20 inches. The solum is commonly more than 35 percent
rock fragments, but some thin horizons are less than 35 percent.
The pH ranges from 7.9 to 8.4. The Al horizon has hue of
7.5YRand5 YR, valueof 5 or 6 dry and 3 or 4 moist, and chroma
of 3 or 4 dry and moist. It is very gravelly or cobbly loam and
very gravelly or cobbly clay loam. The B horizon has hue of 7.5
YR and 5 YR, value of 4 or 5 dry and 3 or 4 moist, and chroma
of 4 to 6 dry and moist. Some profiles have a thin Cca horizon
and no B3ca horizon. Lime accumulation ranges from a few
filaments of lime to a thin petrocalcic horizon just above
bedrock.

Gachado-Rock outcrop complex (GA) —This mod-
erately steep mapping unit is on lower slopes of low hills
and mountains in the Rainbow and Harquahala Valleys.
Slopes generally range from 5 to 10 percent, but in a
fow areas are more than 10 percent. The surface area is
dissected by shallow stream channels spaced at 40- to
900-foot, intervals. These channels have cut 1 foot to 3
feet below the surface.
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This mapping unit is about 40 percent Gachado very
gravelly clay loam and about 40 percent Rock outecrop.
Rock outerop is in random, circular areas about 20 to
10{1) feet in diameter. It is surrounded by the Gachado
soil.

Included with this unit in mapping are areas of Cherioni
very gravelly loam and a few small areas of Rillito,
Pinal, and Gunsight soils. These soils make up about 20
percent of this mapping unit.

This mapping unit is used for range and wildlife.
Capability subclass VIIe dryland. Gachado soil in Loam
Hills range site; horticultural group 7; wildlife habitat
group 12 dryland.

Gadsden Series

The Gadsden series consists of deep, well-drained
soils. These soils formed in recent alluvium derived from
a wide mixture of rocks that were deposited on flood
plains and low terraces along the Gila and Salt Rivers.
Slopes are less than 1 percent. Elevations are 750 to
1,150 feet. In areas not irrigated the vegetation is creosote-
bush, catclaw, fourwing saltbush, arrowweed, Mor-
mon-tea, annual weeds and grasses, and scattered mesquite
and tamarix trees. The average annual rainfall is
about 6 to 8 inches, the mean annual air temperature is
69° to 73° F, and the frost-free season is 250 to 300 days.

In a representative profile the soil is brown clay to a
depth of about 43 inches and brown clay loam to a depth
of 60 inches. The soil is moderately alkaline throughout.
It is strongly effervescent to a depth of 43 inches. In a
few areas the surface layer is clay loam. In some areas
thle soil contains excessive amounts of saline and alkali
salts.

Permeability is slow. Runoff is slow, and the erosion
hazard is none to slight. The available water capacity is
9 to 10 inches. Roots penetrate to a depth of 60 inches or
more.

Gadsden soils are used mainly for irrigated crops,
range, recreation, and wildlife. Irrigated crops are
cotton, alfalfa, sorghum, barley, and sugar beets. A few
areas are used as building sites.

Representative profile of Gadsden clay, 78 feet west
and 294 feet north of southeast corner of sec. 16, T. 1 N,
R. 2 E. in cultivated field south of Phoenix:

Ap—O0 to 10 inches, brown (7.5YR 5/2) clay, dark brown
(7.6YR 3/2) when moist; weak, fine, subangular
blocky structure; very hard when dry, friable when
moist, sticky and plastic when wet; common medium
and fine roots; common fine tubular -and few fine
interstitial pores; strongly effervescent; moderately
alkaline; abrupt, smooth boundary.

A1—10 to 29 inches, brown (10YR 4/3) clay, dark brown
(7.5YR 3/2) when moist; massive; very hard when
dry, friable when moist, sticky and plastic when wet;
common fine and very fine roots; few very fine and
medium tubular pores; few pressure faces; strongly
effervescent; few, fine, pinkish-white (7.5YR 8/2)
filaments of lime in the lower part; moderately
alkaline; clear, smooth boundary.

C1—29 to 43 inches, brown (7.5YR 5/4) clay, dark brown
(7.5YR 3/2) when moist; massive; very hard when
dry, friable when moist, sticky and very plastic when
wet; common very fine and few fine roots; common
fine tubular pores; weak planes of stratification;
strongly effervescent; few, fine, pinkish-white (7.5YR
8/2) filaments of lime; moderately alkaline; abrupt,
smooth boundary.

C2—43 to 60 inches, brown (7.5YR 5/4) clay loam, brown
(7.5YR 4/4) when moist; massive; hard when dry,
friable when moist, slightly sticky and plastic when
wet; common very fine roots; few fine tubular pores;
common black (I0YR 2/1) stains; weak planes of
stratification; slightly effervescent; moderately
alkaline.

These soils are effervescent throughout, but do not have a
Cca horizon. They are generally dry, but sometimes in summer
they are moist between depths of 10 and 40 inches. When
the soil is dry, cracks are one-half inch wide or more at a depth
of 20 inches. The soil temperature ranges from 72° to 80° F.

The A and C horizons have hue ranging from 10YR to
7.5YR, value ranging from 6 to 4 dry and 4 or 3 moist, and
chroma ranging from 2 to 4 dry and moist. These horizons
range from clay loam to clay. The Ap horizon ranges from
weak, fine, subangular blocky to weak, medium, granular. A
few pressure faces and a few slickensides occur throughout
the C horizon. Thin layers of very fine sandy loam, loam, or
clay loam are common between depths of 10 and 40 inches.
Electrical conductivity ranges from 2 to 15 millimhos per
centimeter.

Gadsden clay loam (Gb).—This nearly level soil is on
flood plains of the Gila and Salt Rivers. The surface is
smooth. Slopes are generally less than 0.5 percent. Areas
range from 5 to 75 acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is clay
loam 10 to 14 inches thick. Included in mapping are small
areas of Glenbar clay loam; Cashion clay, saline-alkali;
and Avondale clay loam and areas of other Gadsden soils
that have a surface layer of loam.

This Gadsden soil is used mainly for irrigated crops,
range, recreation, and wildlife. Irrigated crops are cotton,
alfalfa, barley, sorghums, and sugar beets. A few areas
are used as building sites. Capability unit 11Is-8 irrigated,
subclass VIIs dryland; Sandy Bottom range site; horti-
cultural group 3; wildlife habitat group 3 irrigated, 9
dryland.

Gadsden clay (Gc).—This nearly level soil is on flood
plains and low terraces along the Gila and Salt Rivers. The
surface is generally smooth and slightly concave. When
it is dry, cracks ranging from % inch to 2 inches wide
often extend to a depth of 20 inches or more. Slopes are
less than 0.5 percent. Areas range from 2 to 300 acres in
size, but are generally less than 100 acres.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Glenbar
clay; Glenbar clay loam; Cashion clay, saline-alkali;

Avondale clay loam; and a few areas of Gadsden clay
loam. Also included is a large area of soils south of the

town of Cashion where the surface layer is lighter colored
and a few thin lenses weakly cemented with lime and
silica are below a depth of 30 inches. The total extent of
all included soils is less than 20 percent.

This Gadsden soil is used mainly for irrigated crops,
range, recreation, and wildlife. Irrigated crops are cotton,
alfalfa, barley, sorghum, and sugar beets. A few areas
are used as building sites. Capability unit TIIs-3 irrigated,
subclass VIIs dryland; Sandy Bottom range site; horti-
cultural group 3; wildlife habitat group 3 irrigated, 9
dryland.

Gadsden clay, saline-alkali (Gd).—This nearly level
soil is on flood plains and low stream terraces along the
Gila and Salt Rivers. It is most extensive in the vicinity
of Arlington and Buckeye. The surface is generally smooth
and slightly concave. Slopes are less than 0.5 percent.
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Areas are generally long and narrow and about 30 acres
in size.

This soil has a profile similar to the one described as
representative of the series, but it contains large amounts
of salts and alkali. In areas not cultivated the surface area
is often covered with a white crust of salt. When it is dry,
cracks ranging from % inch to 1 inch wide extend to a
depth of 6 to 12 inches.

Included with this soil in mapping are small areas of
Glenbar clay loam; Cashion clay, saline-alkali; Avondale
clay loam; and Gadsden clay. The total extent of all
included soils seldom exceeds 15 percent.

This Gadsden soil is used for irrigated crops, recreation,
wildlife, and range. Irrigated crops are cotton, alfalfa,
sugar beets, sorghum, and barley. Capability unit IVs-9
irrigated, subclass VIIs dryland; Sandy Bottom range
site; horticultural group 3; wildlife habitat group 8
irrigated, 11 dryland.

Gilman Series

The Gilman series consists of deep, well-drained soils
on valley plains and low stream terraces. These soils
formed in recent alluvium derived from a wide mixture
of rocks, including andesite, basalt, schist, rhyolite, and
granite-gneiss. Slopes are 0 to 3 percent. Elevations are
800 to 1,400 feet. In areas not cultivated, the vegetation
is creosotebush, cactus, annual weeds and grasses, and a
few mesquite and paloverde trees. The precipitation is 6
to 8 inches, the mean annual air temperature is 60° to
73° F, and the frost-free season is 250 to 300 days.

In a representative profile the surface layer is yellowish-
brown loam about 5 inches thick. The underlying material
is light yellowish-brown loam and very fine sandy loam
to a depth of 64 inches. The soil is moderately alkaline
throughout and is weakly effervescent to strongly
effervescent.

Permeability is moderate. Runoff is slow, and the
erosion hazard is slight to moderate. The available water
capacity is 10 to 11 inches. Some areas of soils are affected
by saline and alkali salts. Roots penetrate to a depth
of 60 inches or more. In a few areas the soils are subject
to flooding for a period of about 5 hours once in 10 years.

_ Gilman soils are used for irrigated crops, range, recrea-
tion, wildlife, and for homesites and industrial sites and
parks. Irrigated crops are cotton, alfalfa, sorghum,
barley, safflower, sugar beets, citrus, grapes, and
vegetables.

Representative profile of Gilman loam, 0 to 1 percent
slopes, 63 feet west and 213 feet south of the northeast
corner of NE¥SWY, sec. 18, T.2 N., R. 1 W. in a cultivated
area southwest of Luke Air Force Base:

Ap—O0 to 5 inches, yellowish-brown (10YR 5/4) loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, sticky and plastic
when wet; common fine roots; many fine interstitial
pores; strongly effervescent; moderately alkaline;
abrupt, smooth boundary.

C1—5 to 18 inches, light yellowish-brown (10YR 6/4) loam,
dark brown (7.5YR 4/4) when moist; massive; hard
when dry, friable when moist, sticky and plastic when
wet; few medium and common fine roots; few fine and
medium and many very fine tubular pores; strongly
effervescent; few, fine, faint, white (I0YR &/2)
filaments of lime; moderately alkaline; clear, smooth
boundary.

C2—18 to 27 inches, light yellowish-brown (10YR 6/4) loam,
dark yellowish-brown (10YR 4/4) when moist;
massive; slightly hard when dry, very friable when
moist, slightly sticky and slightly plastic when wet;
many fine roots; many fine and very fine and few
medium tubular pores ; strongly effervescent; few, fine,
faint, pinkish-white (7.5YR 8/2) filaments of lime;
moderately alkaline; gradual, smooth boundary.

(C3—27 to 37 inches, light yellowish-brown (10YR 6/4) loam,
dark brown (10YR 4/3) when moist; massive; slightly
hard when dry, very friable when moist, slightly
sticky and slightly plastic when wet; common fine
roots; few fine and very fine tubular pores; slightly
effervescent; moderately alkaline; gradual, smooth
boundary.

C4—37 to 51 inches, light yellowish-brown (10YR 6/4) very
fine sandy loam, dark brown (10YR 4/3) when moist;
massive; slightly hard when dry, very friable when
moist, slightly sticky and nonplastic when wet;
common fine and medium and few coarse roots; many
fine interstitial pores; strongly effervescent; mod-
erately alkaline; gradual, smooth boundary.

C5—>51 to 64 inches, light yellowish-brown (10YR 6/4) very
fine sandy loam, dark yellowish-brown (10YR 4/4)
when moist; massive; slightly hard when dry, very
friable when moist, slightly sticky and slightly
plastic when wet; common medium and coarse roots;
few very fine tubular pores; strongly effervescent;
moderately alkaline.

The A and C horizons have hue of 7.5YR and 10YR, value
of 4 to 6 dry and 3 to 5 moist, and chroma of 2 to 4 dry and
moist. The Ap horizon is loam, fine sandy loam, or very fine
sandy loam. The C horizon is very fine sandy loam or loam.
Thin layers of finer textured or coarser textured material are
common throughout the C horizon. In most places the soil is
micaceous and filaments of lime in the C horizon range from
none to common. In some places the soil contains a few rounded
pebbles. The pH value generally ranges from 8.0 to 8.4, but
ranges from 8.5 to 9.0 in places.

Gilman fine sandy loam (Ge) —This level to nearly level
soil is on flood plains, alluvial fans, and low terraces. It
occurs throughout the survey area. In areas not cultivated,
it is somewhat hummocky. Slopes are dominantly less
than 0.5 percent. Areas range from 2 to 900 acres m size,
but are generally less than 100 acres. )

This soil has a profile similar to the one described as
representative of the series, but the surface layer is fine
sandy loam 8 to 14 inches thick in most places and is sandy
loam in some. ) ) )

Included with this soil in mapping are small areas of
Antho sandy loam, 0 to 1 percent slopes; Agualt loam;
Vint fine sandy loam; Estrella loam; Valencia sandy loam;
and Laveen sandy loam. Also included are areas of soils
that are gravelly in the lower part. The total extent of all
included soils seldom exceeds 20 percent.

This Gilman soil is used mainly for cotton, alfalfa,
barley, safflower, sorghum, citrus, grapes, sugar beets, and
vegetables. Several areas are in the cities of Phoenix and
Glendale. Some areas are used for range. Capability unit
1-2 irrigated, subclass VIIc dryland; Loam Upland range
site; horticultural group 1; wildlife habitat group 1 1ir-
rigated, 11 dryland. )

Gilman fine sandy loam, saline-alkali (Gf) —This
nearly level soil is at the lower ends of alluvial fans and on
low stream terraces along the Gila and Salt Rivers. In
some areas not cultivated, low mounds as much as 2
feet high surround the brush. A white crust of salt covers
the surface area in places. Slopes are mostly less than 0.5
percent. Areas are 10 to 40 acres in size. )

This soil has a profile similar to the one described as
representative of the series, but the surface layer 15 fine
sandy loam 8 to 14 inches thick and is strongly affected
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with saline and alkali salts. Also, in a few areas along the -

Arlington Canal, the water table is at a depth of 2 to 5
feet. In some areas several thin strata of sand are in the
lower part.

Included with this soil in mapping are small areas of
Vint fine sandy loam; Antho sandy loam, 0 to 1 percent
slopes; Avondale clay loam, saline-alkali; and Maripo
sandy loam. The total extent of all included soils seldom
is more than 20 percent.

This soil is used for range. It is seldom cultivated. A few
areas are used for cotton, safflower, barley, alfalfa, or
pasture. Capability unit IIs-9 irrigated, subclass VIIs
dryland; Saline Upland range site; horticultural group 5;
wildlife habitat group 1 irrigated, 11 dryland.

Gilman loam, 0 to 1 percent slopes (GgA).—This nearly
level soil is on stream terraces, valley plains, and alluvial
fans. It occurs throughout the survey area. Areas are gen-
erally long and narrow and are parallel to stream channels.
They are about 30 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Agualt
loam; Antho sandy loam, 0 to 1 percent slopes; Estrella
loam; Glenbar loam; and Laveen loam, 0 to 1 percent
slopes. The total extent of all included soils seldom exceeds
20 percent.

This Gilman soil is used mainly for cotton, alfalfa, bar-
ley, sorghum, safflower, sugar beets, grapes, citrus, and
vegetables. In areas not cultivated, it is used as range.
Extensive areas of the cities of Phoenix and Glendale are
on this soil. Capability unit I-1 irrigated, subclass VIIc
dryland ; Loam Upland range site; horticultural group 1;
wildlife habitat group 1 irrigated, 11 dryland.

Gilman loam, 1 to 3 percent slopes (GgB).—This
gently sloping soil is on alluvial fans and stream terraces.
Slopes are generally about 1.5 percent, but a few short
slopes are nearly 3 percent. The erosion hazard is mod-
erate. Areas are convex, long, narrow strips about 50
acres in size.

Included with this soil in mapping are small areas of
Antho sandy loam, 1 to 3 percent slopes; Gilman loam,
saline-alkali; and Laveen loam, 1 to 3 percent slopes. The
total extent of all included soils seldom exceeds 20 percent.

This Gilman soil is used mainly for range. Irrigated
areas are used for cotton, alfalfa, and barley. Capability
unit ITe-1 irrigated, subclass VIIe dryland; Loam Upland
range site; horticultural group 1; wildlife habitat group 1
irrigated, 11 dryland.

Gilman loam, saline-alkali (Gh).—This nearly level soil
is on flood plains and low terraces along the Gila and
Salt Rivers, Centennial Wash, and small streams near
Wintersburg. In some areas not cultivated, it is hummocky
and in other areas it is dissected by V-shaped gullies, 1
foot to 4 feet deep, spaced at 10- to 200-foot intervals. In
areas between gullies the surface is frequently slicked
over or has a white salt crust. Areas are long and narrow
and about 100 acres in size. A few are flooded for a period
of about 5 hours once every 10 years.

This soil has a profile similar to the one described as
representative of the series, but is affected by saline and
alkali salts.

Included with this soil in mapping are small areas of
Laveen loam, saline-alkali; Antho sandy loam, saline-
alkali; Estrella loam, saline-alkali; and Avondale clay
loam, saline-alkali. The total extent of all included soils
seldom exceeds 15 percent.

This Gilman soil is used mainly for range. Irrigated
areas are used for cotton, alfalfa, barley, sugar beets,
sorghum, and safflower. Capability unit ITs—9 irrigated,
subclass VIIs dryland; Saline Upland range site; horti-
cultural group 5; wildlife habitat group 1 irrigated, 11
dryland.

Gilman complex, saline-alkali (GL).—This mapping
unit is on flood plains of Centennial Wash in Harquahala
Valley. In some places the surface area is smooth, and
in areas near drainageways it is hummocky. The hum-
mocks range from 1 foot to 20 feet in height and are
about 1 acre in size. Near the hummock are small blow-
outs that are 2 to 10 feet deep. Numerous gullies dissect
the surface and are entrenched 1 to 6 feet. Slopes range
from less than 1 percent to 3 percent.

This mapping unit is about 40 percent Gilman loam,
saline-alkali, and about 40 percent other Gilman soils
that are moderately deep over stratified fine sandy loam,
loam, clay loam, and gravelly equivalents. These sedi-
ments are highly mottled and have many dark stains.
Gilman loam, saline-alkali, has a smooth surface.

Included with this unit in mapping are areas of Antho
sandy loam, saline-alkali, and areas of a severely eroded
soil that has stratified sediment at or near the surface.
Each of these soils makes up about 5 percent of the unit.
Also included are small areas of Estrella loam, Carrizo
gravelly sandy loam, Maripo sandy loam, and Harqua
gravelly clay loam, all of which make up no more than
10 percent of the unit.

This mapping unit provides grazing. It is not cultivated.
Capability subclass VIIs dryland; Saline Upland range
site; horticultural group 5; wildlife habitat group 11
dryland. .

Gilman-Antho association (GM).—This nearly level
mapping unit is on valley plains and in or near major
stream channels. Slopes are generally less than 1 percent,
but a few short slopes are nearly 3 percent. Areas are long
and narrow and about 200 acres in size.

This mapping unit is about 50 percent a Gilman loam
and a Gilman fine sandy loam, 15 percent an Antho
sandy loam, 10 percent an Antho gravelly sandy loam, and
10 percent Agualt loam. The Gilman fins sandy loam
soil has a profile similar to the one described as repre-
sentative of the series, but the surface soil is fine sandy
loam 6 to 12 inches thick. The Antho gravelly sandy loam
has a profile similar to the one described as representative
of the series, but it is 15 to 30 percent gravel throughout.
The Gilman soils have a smooth surface. The Antho soils
are on long, narrow, slightly convex ridges throughout
the mapping unit. The Agualt soil is along margins of
intermittent stream channels.

Included with this unit in mapping are small areas of
Laveen loam, 0 to 1 percent slopes; Maripo sandy loam;
Estrella loam; and Carrizo gravelly sandy loam. Included
soils make up about 15 percent of the unit.

This mapping unit is not cultivated. It is used for range.
A few areas near Beardsley are used as homesites. Gilman
soils in capability subclass VIIc dryland; Loam Upland
range site; horticultural group 1; wildlife habitat group
11 dryland. Antho soils in capability subclass VIIs
dryland; Loam Upland range site; horticultural group 1;
wildlife habitat group 11 dryland.

Gilman-Laveen association (GN).—This mapping unit
is in slightly concave areas on valley plains and broad
alluvial fans. It is dissected by shallow stream channels
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spaced at about 300- to 500-foot intervals. Slopes are
generally less than 1 percent. Areas are pear shaped and
about 400 acres in size.

This mapping unit is about 45 percent Gilman loam,
0 to 1 percent slopes, and 30 percent Laveen loam, 0 to 1
percent slopes. The Gilman soil is in concave positions
that are slightly lower than the Laveen soil.

Included with this unit in mapping are areas of Estrella
loam that are in intermediate positions between the
Gilman and Laveen soils. This included soil makes up as
much as 20 percent of the unit. Also included are small
areas of Mohall loam, Tremant loam, Coolidge sandy
loam, and Agualt loam. The total extent of all included
soils is 25 percent.

This mapping unit is used for range. It is not cultivated.
Capability subclass VIIe dryland. Gilman soil in Loam
Upland range site; horticultural group 1; wildlife habitat
group 11 dryland. Laveen soil in Loam Upland range
site; horticultural group 2;.wildlife habitat group 11
dryland.

Gilman, Antho and Glenbar soils, severely eroded
(Go3).—This mapping unit is parallel to or near the main
stream channels. It is highly dissected by V-shaped
gullies, 3 to 25 feet deep, spaced at about 10- to 50-foot
intervals. Between gullies the surface area is generally
slicked over and devoid of vegetation. Slopes range from
1 to 5 percent.

This mapping unit is about 55 percent Gilman soils,
25 percent Antho soils, and 20 percent Glenbar soils.
The percentages of soils vary. The Antho soils and Glenbar
soils do not occur in some mapped areas. The soils have
profiles similar to the ones described as representative
of their respective series, but their surface layer is vari-
able and severely eroded.

These soils are nonarable and are used for grazing.
Capability subclass VIIe dryland; Saline Upland range
site; horticultural group 5; wildlife habitat group 11
dryland.

Gilman Variant

The Gilman variant consists of deep, well-drained soils
underlain by clayey sediment at a depth of 20 to 40 inches.
These soils formed in recent alluvium deposited on stream
terraces and flood plains. The alluvium was derived from
a wide mixture of rock, including andesite, rhyolite,
schist, gneiss, basalt, and some shale. Slopes are 0 to 1
percent. Elevations are 750 to 1,000 feet. In areas not
cultivated, the vegetation is saltcedar, saltbush, creosote-
bush, mesquite, and annual weeds and grasses. The pre-
cipitation is 6 to 8 inches, the mean annual air temperature
iis 68° to 72° F, and the frost-free season is 250 to 300

ays.

In a representative profile the surface layer is grayish-
brown loam about 3 inches thick. The underlying material
is light brownish-gray very fine sandy loam to a depth of
28 inches and pinkish-gray silty clay to a depth of 60
inches. The soil is moderately saline, strongly effervescent,
and moderately alkaline to strongly alkaline.

Permeability is moderate in the loamy upper part and
slow in the lower part. Runoff is slow, and the erosion
hazard is slight. The available water capacity is 9 to 10
inches. Roots penetrate to a depth of 60 inches or more.
A few areas of these soils are subject to flooding for a
period of about 5 hours about once in 10 years.

These Gilman soils are used for irrigated crops, range,
recreation, and wildlife. Irrigated crops are cotton, alfalfa,
and barley.

Representative profile of Gilman loam, clayey subsoil
variant, moderately saline, 100 feet north and 550 feet
east of southwest corner of sec. 19, T. 1S, R. 4 W. in an
uncultivated area southwest of Palo Verde:

A1—0 to 3 inches, grayish-brown (10YR 5/2) loam, dark
grayish brown (10YR 4/2) when moist; massive; hard
when dry, friable when moist, slightly sticky and
plastic when wet; few very fine roots; common very
fine interstitial and few very fine tubular pores;
slightly saline; strongly effervescent; moderately alka-
line; abrupt, smooth boundary.

C1—3 to 8 inches, light brownish-gray (I0YR 6/2) very fine
sandy loam, dark grayish brown (10YR 4/2) when
moist; massive; slightly hard when dry, very friable
when moist, slightly sticky and slightly plastic when
wet; common very fine and few medium roots; com-
mon very fine interstitial and very fine tubular pores;
slightly saline; strongly effervescent; moderately alka-
line; clear, smooth boundary.

C2—8 to 28 inches, light brownish-gray (10YR 6/2) very fine
sandy loam, dark grayish brown (10YR 4/2) when
moist; massive; soft when dry, very friable when
moist, slightly sticky and slightly plastic when wet;
common fine and very fine roots; common fine and
very fine interstitial and few very fine tubular pores;
moderately saline; strongly effervescent; moderately
alkaline; abrupt, smooth boundary.

I11C3—28 to 60 inches, pinkish-gray (7.5YR 6/2) silty clay,
brown (7.5YR 4/2) when moist; massive; very hard
when dry, firm when moist; sticky and very plastic
when wet; very few fine and very fine tubular pores;
moderately saline; common, fine, white (5YR 8/1)
filaments of salt; violently effervescent; moderately
alkaline. )

Depth to the contrasting fine-textured layer ranges from
20 to 39 inches, but is generally 26 to 32 inches. Hue is 7.5YR,
5YR, and 10YR; value is 4 to 6 when dry and 3 to 5 when
moist; and chroma is 1 to 4 dry and moist. The A, C, and C2
horizons are loam, very fine sandy loam, and silt loam. Thin
strata of fine sandy loam, sandy loam, or clay loam are com-
mon. These horizons range from nonsaline to moderately
saline. The IIC3 horizon is clay or silty clay. In places it is
one continuous layer to a depth of 60 inches. In other places
it occurs as several layers separated by thin strata of loam, silt
loam, very fine sandy loam, or fine sandy loam. Salinity
ranges from slightly saline to very strongly saline.

Gilman loam, clayey subsoil variant, moderately saline
(Gp).—This nearly level soil is on flood plains and low
stream terraces along the Gila and Salt Rivers. Slopes
are less than 1 percent. Areas not level are slightly con-
cave, and in some areas the surface is covered with a thin,
white crust of salt. Areas are long and narrow and about
15 acres in size.

Included with this soil in mapping are small areas of
Gilman loam, saline-alkali; Avondale clay loam, saline-
alkali; and Gadsden clay loam. Included soils do not
make up more than 5 percent of this mapping unit.

This Gilman variant is used for irrigated crops, range,
recreation, and wildlife. Irrigated crops are cotton, alfalfa,
and barley. Capability unit I1Is-9 irrigated, subclass VIIs
dryland; Sandy Bottom range site; horticultural group 5;
wildlife habitat group 3 irrigated, 13 dryland.

Glenbar Series

The Glenbar series consists of deep, well-drained soils.
These soils formed in alluvium derived from a wide variety
of rock that was deposited on valley plains and low stream
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terraces. Slopes are generally less than 1 percent. Eleva-
tions are 700 to 1,250 feet. The climate is arid continental.
In areas not cultivated, the vegetation is creosotebush,
annual weeds and grasses, and scattered mesquite, tam-
arix, paloverde, and ironwood trees. The average annual
rainfall is about 6 to 8 inches, the mean annual air tem-
perature is about 68° to 71° F, and the frost-free season
ranges from 250 to 300 days.

In a representative profile the surface layer is brown
clay loam about 15 inches thick. The underlying material
is light-brown and pale-brown clay loam and silty clay
loam to a depth of 60 inches. The soil is moderately alka-
line and is strongly effervescent throughout.

Permeability is moderately slow. Runoff is slow, and
the erosion hazard is slight. Roots penetrate to a depth
of 60 inches or more.

Glenbar soils are used for irrigated crops, range, recrea-
tion, and wildlife. Irrigated crops are cotton, alfalfa,
wheat, barley, sorghum, safflower, sugar beets, grapes,
citrus, vegetables, and pastures. The soils are also used as
material for brick. The town of Tolleson and parts of the
cities of Phoenix and Glendale are on these soils.

Representative profile of Glenbar clay loam, 23 feet
east of the SWHSWYNEY, sec. 3, T.1 N., R. 1 E. in a
cultivated field about one-half mile northeast of Tolleson :

Ap—0 to 15 inches, brown (10YR 5/3) clay loam, dark brown
(I0YR 4/3) when moist; weak, fine and medium,
subangular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; common
very fine and fine roots; few fine tubular pores;
strongly effervescent; moderately alkaline; abrupt,
smooth boundary.

C1—15 to 27 inches, pale-brown (10YR 6/3) clay loam, dark
brown (I0YR 4/3) when moist; massive; hard when
dry, friable when moist, sticky and plastic when wet;
common very fine and fine roots; common very fine
and fine tubular pores; common worm casts; strongly
effervescent; moderately alkaline; clear, smooth
boundary.

C2—27 to 48 inches, light-brown (7.5YR 6/4) silty clay loam,
dark brown (7.5YR 4/4) when moist; massive; hard
when dry, friable when moist, sticky and plastic
when wet; common fine roots; common very fine and
fine tubular pores; strongly effervescent; common
fine filaments of lime; moderately alkaline; clear,
smooth boundary.

C3—48 to 56 inches, pale-brown (10YR 6/3) silty clay loam,
dark brown (10YR 4/3) when moist; massive; slightly
hard when dry, friable when moist, sticky and plastic
when wet; few fine roots; common fine and very fine
tubular pores; strongly effervescent; few, fine, faint
filaments of lime; moderately alkaline; abrupt,
smooth boundary.

C4—56 to 60 inches, light-brown (7.5YR 6/4) clay loam to

silty clay loam, dark brown (7.5YR 4/4) when

moist; massive; hard when dry, friable when moist,
sticky and plastic when wet; few fine roots; common
fine tubular pores; strongly effervescent; common, fine,
faint filaments of lime; moderately alkaline.

Hue is 10YR and 7.5YR, value is 5 to 7 dry and moist,
and chroma is 2 to 4 dry and moist. The A horizon is generally
clay loam, but ranges to silty clay loam, loam, or clay. The C
horizon is generally clay loam, but ranges to heavy loam or
silty clay loam. In places the soil is 50 inches of homogeneous
clay loam, and in others it is 26 inches or more of clay loam
over loam. In all cases, the soil between depths of 10 and 40
inches averages more than 18 percent but less than 35 percent
clay. In most areas the soil is stratified with %- to 5-millimeter
layers of loam, very fine sandy loam, fine sandy loam, and
clay. The soil is generally micaceous throughout, and the
lower part contains a few filaments of lime. In some areas
near the Gila River, the soil is affected by soluble salts.

SURVEY

Glenbar loam (Gr).—This level to nearly level soil is on
valley plains and low terraces throughout the survey area.
It is smooth. Slopes are generally Jess than 1 percent.
Areas range from 3 to 250 acres in size, but average less
than 50 acres.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is loam
generally 8 to 13 inches thick and as much as 20 inches
thick in places. The soil is commonly clay between depths
of 10 and 40 inches, but is heavy loam or light clay in some
small areas.

Included with this soil in mapping are a few areas of
soils where the surface layer is darker colored than the one
described as representative, some areas where the surface
layer is fine sandy loam, and some areas in the Salt River
Valley where the lower part of the soil has a few silica-
cemented nodules. Also included are small areas of
Gilman loam, 0 to 1 percent slopes; Avondale clay loam;
and Gilman loam, clayey subsoil variant. The total extent
of all included soils is generally less than 15 percent.

This Glenbar soil holds 11 to 13 inches of water available
to plants. It is used for cotton, alfalfa, sugar beets, barley,
citrus, and safflower and for range. Capability unit I-1
irrigated, subclass VIIc dryland; Loam Upland range
site; horticultural group 1; wildlife habitat group 1
irrigated, 11 dryland.

Glenbar loam, saline-alkali (Gs).—This level to nearly
level soil is on flood plains and low terraces in the Harqua-
hala Valley and in the Buckeye area. Slopes are generally
less than 1 percent. Areas are smooth and range from 2 to
200 acres in size.

The profile of this soil is similar to the one described as
representative of the series, but the surface layer is only
8 to 12 inches thick and the texture ranges from very fine
sandy loam to silt loam. It is affected by salts and alkali.
In areas not cultivated, the surface is commonly covered
with a thin white crust of salt. The soil ranges from
slightly saline to strongly saline, but is typically moderately
saline.

The available water capacity ranges from 7 to 8 inches.
In a few areas near Palo Verde, the water table is within
3 feet of the surface.

Included with this soil in mapping are small areas of
Gilman loam, saline-alkali; Estrella loam, saline-alkali;
and Gadsden clay loam.

This Glenbar soil is used for irrigated crops, including
cotton, alfalfa, barley, and bermudagrass pasture. It is also
used for range. Capability unit IIs-9 irrigated, subclass
VIIs dryland; Saline Upland range site; horticultural
group 5; wildlife habitat group 1 irrigated, 13 dryland.

Glenbar clay loam (Gt).—This nearly level soil is on
valley plains and alluvial terraces parallel to but % to 1
mile from the Gila, Salt, and Agua Fria Rivers. Slopes are
less than 1 percent. Areas are smooth and oblong in shape.
They range from 5 to 2,000 acres in size, but are mostly
about 70 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Avon-
dale clay loam; Gilman loam, 0 to 1 percent slopes;
Trix clay loam; and Gadsden clay loam; and a few areas
of soils that are affected by salts. Also included are a few
areas of soils underlain by sand below a depth of 40
inches and some areas where the surface layer is darker



MARICOPA COUNTY, ARIZONA, CENTRAL PART 31

colored than the one described in the representative
profile.

This Glenbar soil holds 11 to 13 inches of water avail-
able to plants. It is used for irrigated crops, range, rec-
reation, and wildlife. Irrigated crops are cotton, alfalfa,
wheat, barley, sorghum, safflower, sugar beets, citrus,
grapes, and vegetables. Also, the soil is used as material
for bricks. The town of Tolleson and parts of the cities of
Phoenix and Glendale are on this soil. Capability unit
I-1 irrigated, subclass VIIc dryland; Loam Upland range
site; horticultural group 1; wildlife habitat group 1 ir-
rigated, 11 dryland.

Glenbar clay loam, saline-alkali (Gu).—This level to
nearly level soil is on flood plains and low alluvial ter-
races along the Gila and Salt Rivers. Slopes are less than
1 percent. Areas are smooth, are oblong in shape, and
range from 3 to 100 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it is slightly saline to
strongly saline. In areas not cultivated, the surface is
generally covered with a thin white crust of salt. In
irrigated areas, the soil is commonly nonsaline in the
upper 20 inches.

This soil is mainly well drained, but is moderately well
drained to somewhat poorly drained in a few areas below
canals. The available water capacity is 7 to 8 inches.

Included with this soil in mapping are small areas of
Avondale clay loam, saline-alkali; Cashion clay, saline-
alkali; Gadsden clay, saline-alkali; and Gilman loam,
saline-alkali.

This Glenbar soil is cultivated and used as range.
Irrigated crops are cotton, alfalfa, barley, sorghums,
saflower, and bermudagrass pasture. Capability unit
1Is-9 irrigated, subclass VIIs dryland; Saline Upland
range site; horticultural group 5; wildlife habitat group 1
irrigated, 13 dryland.

Glenbar clay (Gv).—This nearly level soil is on low
stream terraces and valley plains, mainly in the southern
half of the Salt River and Buckeye Valleys. Areas range
from 5 to 100 acres in size, but are generally 20 to 30 acres.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is clay
and ranges from 8 to 20 inches in thickness. In dry areas
it generally has cracks that are one-half inch wide and
8 to 15 inches deep.

Included with this soil in mapping are small areas of
Cashion clay, saline-alkali; Gadsden clay; and Avondale
clay loam; and a few areas that are darker colored than
described as representative of the series.

This Glenbar soil holds 10 to 12 inches of water avail-
able for plants. It is used for cotton, alfalfa, sugar beets,
barley, sorghums, and safflower. It is also used for range.
Capability unit I1Is-3 irrigated, subclass VIIs dryland;
Loam Upland range site; horticultural group 1; wildlife
habitat group 3 irrigated, 11 dryland.

Gunsight Series

The Gunsight series consists of deep, well-drained soils.
These soils formed in mixed alluvium on old alluvial fans.
Slopes range from 0 to 10 percent.

In areas not cultivated, the vegetation is creosotebush,
annual weeds and grasses, and scattered mesquite and
paloverde trees. Elevations are 800 to 1,400 feet. The

climate is arid continental. The average annual rainfall
ranges from about 6 to 8 inches, the mean annual air
temperature is about 68° to 72° F, and the frost-free
season is 250 to 300 days.

In a representative profile the surface layer is very pale
brown and yellowish-brown gravelly loam about 1 inch
thick. Below this is about 2 inches of light-brown loam,
4 inches of light-brown gravelly fine sandy loam, 39 inches
of light-brown very gravelly loam, and 14 inches of
yellowish-red and reddish-brown very gravelly sandy clay
loam. The underlying material contains many soft lime
masses and semirounded lime concretions (fig. 7) and in
places is weakly cemented. The soil is moderately alkaline.

Permeability is moderate. Runoff is slow to medium,
and the erosion hazard is slight to moderate. The available
water capacity is 3 to 4 inches. Roots penetrate to a depth
of 60 inches or more.

Gunsight soils are used for irrigated crops, range, recrea-
tion, and wildlife. Irrigated crops are cotton, alfalfa, citrus,
and small grain. Some areas provide a source of gravel. A
few areas are used as homesites.

Representative profile of Gunsight gravelly loam in an
area of Gunsight-Rillito complex, 0 to 1 percent slopes,
500 feet north and 1,870 feet east of southwest corner of
sec. 9, T. 1 S.,, R. 6 W. in an uncultivated area south of
Wintersburg:

A1—0 to 1 inch, very pale brown (10YR 7/3) and yellowish-
brown (10YR 5/4) gravelly loam, light yellowish
pbrown (10YR 6/4) and dark yellowish brown (10YR
4/4) when moist; weak, thin, platy structure; slightly
hard when dry, friable when moist, slightly sticky and
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Figure 7.—Profile of Gunsight gravelly loam. Soil is shallow over
concentrations of lime.
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slightly plastic when wet; few fine roots; many fine
and medium vesicular pores; 35 percent fine, medium,
and coarse subangular gravel; strongly effervescent;
very strongly alkaline; abrupt, smooth boundary.

Cl1—1 to 3 inches, light-brown (7.5YR 6/4) loam, brown
(7.5YR 5/4) when moist; massive; slightly hard when
dry, very friable when moist, slightly sticky and
slightly plastic when wet; few fine roots; few fine
tubular and common fine interstitial pores; 10 per-
cent fine, medium, and coarse subangular gravel;
strongly effervescent; many, fine, distinct, pinkish-
white (7.5YR 8/2) filaments of lime and few, fine,
faint, soft lime masses; moderately alkaline; abrupt,
smooth boundary:

(C2ca—3 to 7 inches, light-brown (7.5YR 6/4) gravelly fine
sandy loam, brown (7.5YR 5/4) when moist; massive;
slightly hard when dry, very friable when moist, non-
sticky and slightly plastic; common fine roots; com-
mon fine tubular pores; 25 percent fine, medium, and
coarse subangular gravel; violently effervescent; com-
mon, fine, distinet, pinkish-white (7.5YR 8/2), soft
lime masses and many, fine, distinct filaments of lime;
moderately alkaline; clear, wavy boundary.

C3ca—7 to 33 inches, light-brown (7.5YR 6/4) very gravelly
loam, brown (7.5YR 5/4) when moist; massive;
slightly hard when dry, very friable when moist,
slightly sticky and slightly plastic when wet; few
fine roots; common fine tubular and many fine inter-
stitial pores; 50 percent fine, medium, and coarse
subangular gravel; violently effervescent; common,
fine and medium, distinet, pinkish-white (7.5YR
8/2), soft lime masses and common, fine, extremely
hard, semi-rounded lime concretions; moderately
alkaline; clear, wavy boundary.

C4ca—33 to 46 inches, light-brown (7.5YR 6/4) very gravelly
loam, brown (7.5YR 5/4) when moist; massive;
slightly hard when dry, very friable when moist;
slightly sticky and slightly plastic when wet; common
fine tubular pores; 50 percent fine, medium, and coarse
subangular gravel; violently effervescent; common,
fine and medium, distinet, pinkish-white (7.5YR
8/2), soft lime masses and extremely hard semi-
rounded lime concretions; moderately alkaline;
abrupt, wavy boundary.

TIB2b—46 to 67 inches, yellowish-red (5YR 5/6) and reddish-
brown (BYR 5/4) very gravelly sandy clay loam,
yellowish red (5YR 5/6) and reddish brown BYR
5/4) when moist; massive; hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
many fine and medium interstitial pores; 55 percent
fine, medium, and coarse subangular gravel; non-
effervescent in matrix, strongly effervescent in com-
mon, medium, distinct, pinkish-white (7.5YR 8/2)
masses of lime or volcanic ash; few, fine, pinkish-
white, soft masses of salt; moderately alkaline.

Depth to the Cea horizon ranges from 3 to 20 inches, but
averages about 9 inches. The soil is commonly sandy loam or
loam that is 35 to 70 percent semirounded, generally lime-
coated gravel at a depth of 10 to 40 inches. In some areas about
5 to 25 percent of the coarse fragments are extremely hard,
semirounded lime concretions.

In areas not cultivated, 50 to 90 percent of the surface is
covered with gravel. In ‘cultivated areas the Al horizon is
mixed with the Cl horizon and the resulting Ap horizon is 15 to
40 percent gravel. The A horizon has hue of 7.5YR and 10YR,
value of 6 and 7 dry and 4 or 5 moist, and chroma of 3 or 4 dry
and moist.

The C horizon has hue of 7.5YR to 10YR, value of 5 to 8 dry
and 4 to 7 moist, and chroma of 2 to 4 dry and moist. In places
the Cea horizon is weakly cemented and contains a few pockets
of strongly cemented material.

Gunsight-Pinal complex, 1 to 10 percent slopes
(GWD).—This gently sloping to moderately steep
mapping unit is on old alluvial fans in the western part
of the survey area. It is dissected by drainageways, 2 to 15
feet deep, at 50- to 300-foot intervals. About 30 to 70
percent of the surface area is covered with angular cobbles
and gravel and a few stones. Slopes are mainly about 3

percent, but some of the larger alluvial fan tops are nearly
1 percent and some short slopes along drainageways are
nearly 10 percent.

This mapping unit is about 40 percent a Gunsight
cobbly loam, 30 percent a Pinal gravelly loam, and 12 per-
cent a Pinamt cobbly loam. The Gunsight soil is on the
sides and on some tops of alluvial fans. It has a profile
similar to the one described as representative of the series,
but the surface layer is cobbly and slopes range from 1 to
10 percent. The Pinal soil is on the tops of alluvial fans
and in a few drainageways. The profile of this soil is similar
to the one described as representative of the series, but
slopes range from 1 to 3 percent. The Pinamt soil is on the
tops and shoulders of some fans.

Included with this unit in mapping are a few areas of
Rillito gravelly loam, 1 to 3 percent slopes; Antho gravelly
sandy loam, 1 to 3 percent slopes; and Carrizo very grav-
elly sand. These included soils make up about 18 percent
of the mapping unit.

This mapping unit provides grazing. Capability subclass
VIle dryland; Gunsight soil in Loam Upland range site;
horticultural group 6; wildlife habitat group 11 dryland.
Pinal soil in Loam Upland range site; horticultural group
7 ; wildlife habitat group 11 dryland.

Gunsight-Rillito complex, 0 to 1 percent slopes (GxA).—
This deep, well-drained mapping unit is on old alluvial
fans throughout the survey area. It is dissected by shallow
stream channels spaced at 200- to 500-foot intervals.
About 40 to 90 percent of the surface area is covered with
gravel. Slopes range from 0 to 1 percent. Areas range from
5 to 250 acres in size, but most are less than 20 acres.

This mapping unit is about 45 percent a Gunsight grav-
elly loam and 45 percent a Rillito gravelly loam that has
0 to 1 percent slopes. The Gunsight soil has the profile
described as representative of the series. The Rillito
soil has a profile similar to the one described as representa-
tive of the series, but the surface layer is gravelly loam.
The Gunsight soil is in small, oval-shaped areas near the
center of alluvial fans. It is surrounded by the Rillito
soil, which is in slightly lower positions.

Included with this unit in mapping are small areas of
Laveen loam, 0 to 1 percent slopes, and Harqua gravelly
clay loam, 0 to 1 percent slopes. Also included are a few
areas of Rillito and Gunsight soils that are slightly saline
to moderately saline in the lower part. The total extent of
all included soils is about 10 percent.

Only a small acreage of this mapping unit is cultivated.
Cotton, alfalfa, barley, and citrus are grown. The unit is
also used as range. Capability unit IVs-7 irrigated, sub-
class VIIs dryland ; Loam Upland range site; horticultural
group 6; wildlife habitat group 7 irrigated, 11 dryland.

Gunsight-Rillito complex, 1 to 3 percent slopes (GxB).—
This gently sloping mapping unit is on old alluvial fans.
It is dissected by shallow stream channels that roughly
parallel the alluvial fans. About 40 to 90 percent of the
surface area is covered with gravel and a few cobbles.
Slopes are convex and mainly range from 1 to 3 percent,
but a few short slopes are nearly 5 percent. Areas are long
and narrow and range from 3 to 40 acres 1n size. .

This mapping unit is about 45 percent a Gunsight
gravelly loam and 45 percent a Rillito gravelly loam, 1
to 3 percent slopes. Except for texture of the surface layer,
the Rillito soil has a profile similar to the one described
as representative of the series.
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Included with this unit in mapping are a few small areas
of Laveen loam, 0 to 1 percent slopes; Pinal loam, 1 to 3
percent slopes; Coolidge gravelly sandy leam, 1 to 3
percent slopes; and Harqua gravelly clay loam, 0 to 1
percent slopes. Also included are a few areas of Rillito and
Gunsight soils that are moderately saline to strongly
saline in the lower part. The total extent of all included
soils is about 10 percent.

This mapping unit is used for range. Tt is not cultivated.
Capability subclass VIIe dryland; Loam Upland range
site; horticultural group 6; wildlife habitat group 11
dryland.

Gunsight-Rillito complex, 0 to 10 percent slopes
(GYD).—This nearly level to moderately steep mapping
unit is on old alluvial fans. It is dissected by a series of
stream channels at about 100- to 500-foot intervals. The
stream channels range from a few feet to as much as 30
feet deep. Slopes on the tops of fans are seldom more than
1 percent, but short slopes along stream channels range to
10 percent. Areas are long and narrow and range from 50
to 1,000 acres in size.

This mapping unit is about 40 percent Gunsight soils
and 40 percent Rillito soils. The Gunsight soils have a
profile similar to the one described as representative of
the series, but the surface layer is gravelly loam, cobbly
loam, and gravelly sandy loam and the soils are slightly
saline below a depth of 30 inches. Gunsight soils are
mainly on the top of fans. Rillito soils have a profile
similar to the one described as representative of the series,
but the surface layer is loam, gravelly loam, gravelly sandy
loam, and sandy loam and in places the soils are slightly
saline below a depth of 30 inches. The Rillito soils are in
circular spots near drainageways and near the tops of fans.

Included with this unit in mapping are small areas of
Perryville gravelly loam, 0 to 3 percent slopes; Laveen
loam, 0 to 3 percent slopes; Pinal loam, 0 to 3 percent
slopes; Gilman loam, 0 to 1 percent slopes; Antho gravelly
sandy loam; 0 to 3 percent slopes; and Carrizo gravelly
sandy loam, 0 to 1 percent slopes. These included soils
make up about 20 percent of the mapping unit.

The mapping unit is used for range. Capability subclass
Vile dryland; Loam Upland range site; horticultural
group 6; wildlife habitat group 11 dryland.

Harqua Series

The Harqua series consists of deep, well-drained soils
on old alluvial fans. These soils are strongly saline and
have distinct accumulations of calcium carbonate at a
depth of about 12 inches. They formed in alluvium
derived from granite, schist, gneiss, and rhyolite. Slopes
are mostly 0 to 4 percent but range to as much as 8
percent. Elevations are 800 to 1,350 feet. The native
vegetation is saltbush, creosotebush, mesquite, paloverde,
and annual weeds and grasses. The average annual
rainfall is 6 to 8 inches, the mean annual air temperature
is 69° to 74° F, and the frost-free season is 250 to 300 days.

In a representative profile the surface layer is pinkish-
gray and light reddish-brown gravelly clay loam and loam
about 3 inches thick. The subsoil is reddish-brown, light
reddish-brown, and pink gravelly clay loam about 25
inches thick. The underlying material is light-brown clay
loam and gravelly clay Joam to a depth of 60 inches.
The underlying material and lower part of the subsoil
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contain segregations, filaments, and soft masses of lime.
The soil is strongly saline and moderately alkaline.

Permeability is moderately slow. Runoff is slow to
medium, and the erosion hazard is slight. The available
water capacity is about 6 to 8 inches. Roots penetrate
to a depth of 60 inches or more.

Harqua soils provide grazing. They are not cultivated.

Representative profile of Harqua gravelly clay loam in
an area of Harqua complex, 0 to 3 percent slopes, 150
feet north and 1,550 feet south of northeast corner of
sec. 13, T. 1S, R. 9 W. in an uncultivated area at the
south end of the Harquahala Valley:

A2—0 to 1 inch, pinkish-gray (7.5YR 7/2) gravelly clay loam,
strong brown (7.5YR 5/6) when moist; weak, thick,
platy structure; slightly hard when dry, firm when
moist, sticky and plastic when wet; common vesicular
pores; strongly effervescent; strongly alkaline; abrupt,
smooth boundary.

A&Bsa—1 to 3 inches, pinkish-gray (7.5YR 7/2) and light
reddish-brown loam, strong brown (7.5YR 5/6) and
brown (7.5YR 5/4) when moist; weak, fine and
medium, subangular blocky structure; slightly hard

when dry, firm when moist, slightly sticky and
plastic when wet; few tubular pores; strongly effer-
vescent; moderately alkaline; abrupt, smooth
boundary.

B2ltsa—3 to 9 inches, reddish-brown (YR 5/4) gravelly
clay loam, yellowish red (5YR 4/6) when moist;
weak, very fine, subangular blocky structure; slightly
hard when dry, friable when moist, sticky and plastic
when wet; many very fine interstitial pores; few
thin clay films in pores; slightly effervescent; mod-
erately alkaline; clear, smooth boundary.

B22tsa—9 to 12 inches, light reddish-brown (5YR 6/4) gravelly
clay loam, reddish brown (5YR 4/4) when moist;
weak, fine, subangular blocky structure; hard when
dry, friable when moist, sticky and plastic when wet;
common fine tubular and many fine interstitial pores;
common thin clay films on peds and in pores and as
bridges between sand grains; slightly effervescent;
common, fine, pink (5YR 8/3), soft lime masses and
salt erystals; moderately alkaline; clear, smooth
bouandary.

B3ltcasa—12 to 20 inches, light reddish-brown (5YR 6/4)
gravelly clay loam, reddish brown (5YR 4/4 and 5/4)
when moist; massive; hard when dry, friable when
moist, sticky and plastic when wet; common fine
and very fine tubular pores; few thin clay films in
pores and as bridges between sand grains; violently
effervescent; many, coarse, pink (YR 7/3) lime
segregations and soft lime masses; moderately alkaline;
abrupt, smooth boundary.

B32casa—20 to 28 inches, pink (7.5YR 7/4) gravelly clay
loam, brown (7.5YR 5/4) when moist; massive;
hard when dry, friable when moist, sticky and plastic
when wet; many fine and very fine discontinuous
tubular and common fine interstitial pores; few thin
clay films in pores; strongly to violently effervescent;
many, coarse, pinkish-white (7.5YR 8/2) filaments
of lime and common, fine, pinkish-white (7.5YR 8/2),
soft lime masses; moderately alkaline; abrupt, smooth
boundary.

Clcasa—28 to 33 inches, light-brown (7.5 YR6/4) clay loam,
brown (7.5YR 5/4) when moist; massive; very hard
when dry, firm when moist, slightly sticky and plastic
when wet; many very fine tubular pores; very few
thin clay films in pores; slightly effervescent; common,
fine, pinkish-white (7.5YR 8/2), soft lime masses;
moderately alkaline; abrupt, smooth boundary.

(C2casa—33 to 37 inches, light-brown (7.5YR 6/4) gravelly
clay loam, dark brown (7.5YR 4/4) when moist;
massive; very hard when dry, firm when moist,
slightly sticky and plastic when wet; many fine and
very fine tubular and interstitial pores; very few
clay films in pores; slightly to strongly effervescent;
common, medium, pinkish-white (75YR 8/2), soft
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lime masses; moderately alkaline; abrupt, smooth
boundary.

(3casa—37 to 60 inches, light-brown (7.5YR 6/4) gravelly
clay loam, brown (7.5YR 5/4) and light brown
(7.5YR 6/4) when moist; massive; hard when dry,
friable when moist, sticky and plastic when wet;
many fine and medium tubular pores; very few thin
clay films in pores; slightly to strongly effervescent;
common, medium, pink (7.5YR 8/4), soft lime masses;
moderately alkaline.

The solum ranges from 10 to 40 inches or more in thickness.
Depth to horizons that have distinet carbonate accumulation
is less than 24 inches. The B horizon is very strongly saline
and is moderately alkaline to very strongly alkaline. In some
places exchangeable sodium is more than 15 percent. The A
horizon is moderately to very strongly alkaline. The mean
annual soil temperature ranges from 72° to 78° F.

The A horizon has hue of 7.5YR or 10YR, value of 5 to 7
dry and 3 through 6 moist, and chroma of 2 to 4. It is sandy
loam, gravelly loam, cobbly loam, very gravelly loam, clay
loam, gravelly sandy loam, cobbly clay loam, or gravelly clay
loam. The surface is commonly covered with gravel that has
a thin desert varnish coating.

The B2tsa and B3tcasa horizons have hue of 7.5YR or 5YR,
value of 4 to 6 dry and 3 to 5 moist, and chroma of 4 to 6.
The B2tsa and B3tcasa horizons are weak to moderate sub-
angular blocky or are massive. The B horizon is sandy clay
loam, gravelly sandy clay loam, heavy loam, clay loam, gravelly
loam, gravelly clay loam, or very gravelly sandy clay loam,
but only the lower part of the B32casa horizon is very gravelly
sandy clay loam.

The Cecasa horizon is sandy loam, clay loam, gravelly sandy
clay loam, gravelly clay loam, and very gravelly clay loam.
The calecium carbonate equivalent ranges from more than 15
percent in the upper part of the C horizon to less than 10
percent in the lower part. Calcium carbonate cementation in
some places is very weak or weak. The content of gravel in
individual horizons ranges from a few scattered pebbles to
about 40 percent by volume. The content of gravel between
deiaths of 10 and 40 inches generally is less than 35 percent by
volume.

Harqua complex, 0 to 3 percent slopes (HAB).—This
mapping unit consists of deep, well-drained, saline and
saline-alkali soils that formed in gravelly alluvium near
the ends of old alluvial fans. It is along the Centennial
Wash at the south end of the Harquahala Valley and in
the area south of Wintersburg. It is dissected by shallow
drainageways spaced at about 100- to 500-foot intervals.
About 80 to 90 percent of the surface area not near drain-
ageways is covered with a varnished desert pavement.
Slopes are dominantly about 1 percent, but some short
slopes near drainageways are about 3 percent. Runoff
is medium.

This mapping unit is about 35 percent a Harqua gravelly
clay loam that has 0 to 1 percent slopes, and 30 percent
a Harqua loam and 20 percent a Harqua gravelly clay
loam, both of which have 1 to 3 percent slopes. The
Harqua gravelly clay loam has the profile described as
representative of the series. The Harqua loam has a profile
similar to the one described as representative of the series,
but it is strongly affected by saline and alkali salts.
This soil is in slightly concave areas near stream channels,
and the other Harqua soils are in convex areas.

Included with this unit in mapping are areas of other
soils similar to the Harqua soils, but stratified clay sedi-
ment is below a depth of 20 to 40 inches. Also included
are areas of Rillito gravelly loam, Gunsight gravelly loam,
Casa Grande loam, and Valencia sandy loam. Included
soils make up 15 percent of the unit.

This mapping unit provides grazing. Capability sub-
class VITe dryland; Saline Upland range site; horticultural
group 5; wildlife habitat group 14 dryland.

SOIL SURVEY

Harqua complex, 3 to 8 percent slopes (HAC).—This
gently sloping to moderately sloping mapping unit is on
severely dissected old alluvial fans that parallel Cen-
tennial Wash and Luke Wash near Wintersburg. Most of
the tops of fans have slopes of 0 to 3 percent. They break
abruptly into sides that have slopes of 3 to 8 percent.
The areas at the base of these side slopes are less sloping.
The difference in elevation from the base to the crest of
each hill is 20 to 50 feet. Except for intermittent drainage-
ways, about 60 to 90 percent of the surface is covered with
a varnished desert pavement. Most of the pavement is
rounded gravel and a few cobbles. Runoff is medium.
Areas are long and narrow and about 30 acres in size.

This mapping unit is about 25 percent a Harqua gravelly
loam that has 0 to 1 percent slopes, 20 percent a Harqua
gravelly clay loam that has 1 to 3 percent slopes, and
20 percent a Harqua gravelly clay loam that has 3 to 8
percent slopes. Also, about 20 percent of the mapping
unit is a very strongly alkaline and saline soil that has a thin
clay loam subsoil underlain by highly stratified, weakly
cemented clay sediment. This steep soil is on side slopes,
and in a few areas the sediment is exposed at the surface.

Tncluded with this unit in mapping are small areas of
Rillito gravelly loam, 1 to 3 percent slopes; Gunsight
gravelly loam, 1 to 3 percent slopes; and Laveen loam,
saline-alkali. The total extent of all included soils is about
15 percent.

This mapping unit is used for range. It is not cultivated.
Capability subclass VIIe dryland; Saline Upland range
site; horticultural group 5; wildlife habitat group 14
dryland.

Harqua-Gunsight complex, 0 to 5 percent slopes
(HLC).—This mapping unit is on old alluvial fans west of
the Hassayampa River. Slopes are generally less than 1
percent on the fan tops, but on the sides of fans near
drainageways they are as much as 5 percent. Areas are
generally long and narrow and somewhat pear shaped.
They range from 20 to 500 acres in size.

This mapping unit is typically about 40 percent a
Harqua soil that has 0 to 1 percent slopes, about 35
percent a Gunsight soil that has 0 to 5 percent slopes, and
about 20 percent a Rillito soil that has 0 to 3 percent
slopes. The Harqua soil is on the broad, flat tops of alluvial
fans where about 80 to 90 percent of the surface area is
covered with a varnished desert pavement. It has a profile
similar to the one described as representative of the
series, but the surface layer is cobbly loam, cobbly clay
loam, and gravelly clay loam. The Gunsight soil is on the
tops and sides of alluvial fans. It has a profile similar to
the one described as representative of the series, but
the surface layer is gravelly loam, gravelly sandy loam,
or cobbly loam. The Rillito soil is in or near shallow
drainageways and in .a few circular spots on the tops of
fans. It has a profile similar to the one described as repre-
sentative of the series, but the surface layer is gravelly
loam, gravelly sandy loam, or loam.

Included with this unit in mapping are small areas of
Laveen loam, 0 to 1 percent slopes; Laveen sandy loam,
0 to 1 percent slopes; Pinal gravelly loam, 0 to 1 percent
slopes; and Cherioni gravelly loam, 3 to 8 percent slopes.
Included soils make up about 5 percent of this unit.

This mapping unit is used for range. Capability subclass
VIIe dryland. Harqua soil in Saline Upland range site;
horticultural group 5; wildlife habitat group 14 dryland.
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Gunsight soil in Loam Upland range site; horticultural
group 6; wildlife habitat group 11 dryland.

Harqua-Laveen complex (HM).—This nearly level
mapping unit is on old valley plains and alluvial fans,
mainly in the southern part of the Harquahala Valley.
Tt is dissected by shallow stream channels spaced at
300- to 500-foot intervals. Slopes are generally less than
1 percent, but in a few areas adjacent to stream channels
they are nearly 2 percent.

This mapping unit is about 40 percent a Harqua
gravelly clay loam that has 0 to 1 percent slopes, and 35
percent a Laveen fine sandy loam that has 0 to 1 percent
slopes. The Harqua soil is on slightly convex, long, narrow
ridges that are covered with a varnished desert pavement.
The Laveen soil is in slightly concave swale positions in
or near stream channels. It is in long narrow strips and
parallels the Harqua soil. The Laveen soil has a profile
similar to the one described as representative of the series,
but the surface layer is fine sandy loam.

Included with this unit in mapping are a few small areas
of Rillito loam, Gunsight gravelly loam, and Valencia
sandy loam. The Rillito soil makes up about 15 percent
of the mapping unit, and the Gunsight soil and Valencia
soil each make up about 5 percent.

This mapping unit is used for range. It is not cultivated.
Capability subclass VIIs dryland. Harqua soil in Saline
Upland range site; horticultural group 5; wildlife habitat
group 14 dryland. Laveen soil in Loam Upland range
site; horticultural group 2; wildlife habitat group 11
dryland.

Harqua-Rillito complex, 1 to 3 percent slopes (HrB).—
This mapping unit is on old alluvial fans and valley
plains in the Harquahala Valley and in the Tonopah and
Wintersburg areas. Slopes are mainly 1 to 3 percent, but
a few areas in the center of alluvial fans are less than 1
percent and some short slopes range to 5 percent or more.
Areas are dissected by numerous, intermittent stream
channels at 200- to 500-foot intervals.

This mapping unit is about 50 percent a Harqua clay
loam that has 0 to 1 percent slopes, about 20 percent a
Rillito gravelly loam that has 0 to 3 percent slopes, and
about 15 percent a Gunsight gravelly loam that has 1
to 3 percent slopes. The Harqua soil is in oval-shaped
areas on convex ridges near the tops of alluvial fans. It is
covered with a varnished desert pavement of well-rounded
gravel and a few cobbles, welded tuff, andesite, basalt,
granite-gneiss, and other rocks. The soil ranges from
slightly to strongly saline. The Gunsight and Rillito soils
are on some convex centers of alluvial fans and the steeper,
concave side slopes. A few short slopes are as much as 5
percent.

Included with this unit in mapping are a few areas of
Gilman loam, 0 to 1 percent slopes; Antho gravelly
sandy loam, 0 to 1 percent slopes; Laveen loam, 0 to 1
percent slopes; Estrella loam; Valencia sandy loam;
Tremant gravelly loam, 0 to 1 percent slopes; and Coolidge
sandy loam. Included soils make up 15 percent of the unit.

This mapping unit is used for range. It is not cultivated.
Capability subclass VIIe dryland. Harqua soil in Saline
Upland range site; horticultural group 5; wildlife habitat
group 14 dryland. Rillito soil in Loam Upland range site;
horticultural group 6; wildlife habitat group 11 dryland.

La Palma Series

The La Palma series consists of moderately deep, well-
drained, strongly alkaline soils underlain by an indurated
silica-lime cemented pan at a depth of about 20 to 40
inches. These soils are on old valley plains and old alluvial
fans in areas near Wintersburg and Luke Air Base. They
formed in material derived from acid igneous rocks in-
fluenced by neutral and basic rocks. Slopes are less than 1
percent. Elevations are 800 to 1,200 feet. In areas not
cultivated, the vegetation is saltbush, creosotebush,
mesquite, cactus, and annual weeds and grasses. The
precipitation is 6 to 8 inches, the mean annual air tempera-
ture is 69° to 73° F, and the frost-free season is 250 to
300 days.

In a representative profile the surface layer is light-
brown and light yellowish-brown very fine sandy loam
about 5 inches thick. The subsoil is light-brown very fine
sandy loam and yellowish-red clay loam about 13 inches
thick. The underlying material is about 9 inches of light-
brown loam over a 2-inch, pinkish-white, silica-lime
cemented pan. The soil is moderately alkaline to very
strongly alkaline and strongly to violently effervescent.

Permeability is slow. Runoff is slow, and the erosion
hazard is slight. The available water capacity is 3 to 5
inches. Roots penetrate to a depth of about 27 inches.

La Palma soils are used for range, irrigated crops,
recreation, and wildlife. Irrigated crops are cotton, alfalfa,
barley, and sugar beets.

Representative profile of La Palma very fine sandy
loam, 1,600 feet east and 1,100 feet south of northwest
corner sec. 2, T. 2 N., R. 1 W. in an uncultivated area near

Luke Air Force Base:

A11—0 to 1% inches, light-brown (7.5YR 6/4) very fine sandy
loam, brown (7.5YR 5/4) when moist; weak, thin,
platy structure; slightly hard when dry, very friable
when moist, nonsticky and slightly plastic when wet;
common very fine and fine roots; common fine tubular
pores; strongly effervescent; moderately alkaline;
abrupt, smooth boundary.

A12—1% to 5 inches, light yellowish-brown (10YR 6/4) very
fine sandy loam, brown (7.5YR 4/4) when moist;
weak, thin, platy structure; slightly hard when dry,
very friable when moist, nonsticky and slightly plastic
when wet; common very fine and fine roots; common
fine tubular pores; strongly effervescent; moderately
alkaline; clear, smooth boundary.

Bltsa—> to 7 inches, light-brown (7.5YR 6/4) heavy very fine
sandy loam, brown (7.5YR 4/4) when moist; weak,
medium, subangular blocky structure; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; common very fine and fine
roots; common very fine and fine tubular pores;
strongly effervescent; common, fine and medium,
pinkish-white (7.5YR 8/2), irregularly shaped, soft
lime masses; very strongly alkaline; abrupt, smooth
boundary.

7 to 11 inches, yellowish-red (5YR 5/6) and brown
(7.5YR 5/4) light clay loam, dark brown (7.5YR 4/4)
when moist; weak, medium, subangular blocky struc-
ture; hard when dry, friable when moist, slightly
sticky and plastic when wet; common very fine and
fine roots; common fine tubular pores; violently
effervescent; common, fine and medium, pinkish-
white (7.5YR 8/2), irregularly shaped, soft lime
masses; 2 percent fine pinkish white (7.5YR 8/2)
durinodes; very strongly alkaline; clear, smooth
boundary.

B3teasa—11 to 18 inches, light-brown (7.5YR 6/4) heavy
loam, brown (7.5YR 5/4) when moist; massive;
slightly hard when dry, friable when moist, slightly

sticky and slightly plastic when wet; few fine roots;

B2tcasa
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common fine tubular pores; strongly effervescent;
common, fine, medium and coarse, pinkish-white
(7.5YR 8/2), irregularly shaped, soft lime masses;
1 percent fine gravel; very strongly alkaline; gradual,
smooth boundary.

Clecasa—18 to 27 inches, light-brown (7.5Y R 6/4) heavy loam,
brown (7.5YR 5/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; few fine roots; common
fine tubular pores; many, pinkish-white (7.5YR 8/2),
strongly cemented to indurated durinodes; violently
effervescent; very strongly alkaline; abrupt, wavy
boundary.

C2sicam—27 to 29 inches, pinkish-white (7.5YR 8/2) silica-
cemented indurated duripan, pinkish gray (7.5YR
7/2) when moist; thin laminar layer on top; extremely
hard, violently effervescent; very strongly alkaline.

Depth to the duripan ranges from 20 to 40 inches, but is
commonly 24 to 30 inches. In places the pan issingle, indurated,
and 2 inches to 2 feet thick. In other places there are several
1- to 3-inch pans separated by noncemented soil material.
The soil is generally dry unless irrigated. The B and C horizons
are strongly alkaline to very strongly alkaline.

The A horizon has hue of 7.5YR and 10Y R, value of 5 to 7
dry and 3 to 5 moist, and chroma of 3 or 4 dry and moist.
It is fine sandy loam, loam, or very fine sandy loam. The pH
value ranges from 8.0 to 9.0. The B horizon has hue of 5YR,
7.5YR, and. 10Y R; value of 5 to 7 dry and 4 or 5 moist; and
chroma of 3 or 4 dry and moist. It is heavy loam, clay loam,
and sandy clay loam. This horizon is weak to moderate, fine
to medium, subangular blocky or weak to moderate, fine to
medium, columnar, and in places it is massive. The calcium
carbonate equivalent of the B3casa horizon is generally more
than 15 percent. The Cca horizon just above the duripan is
loam, clay loam, or fine sandy loam.

La Palma very fine sandy loam (La).—This soil is
commonly covered with a black algal crust. In some areas
it has a slicked-over appearance, and in other small areas
it is covered with a desert pavement. Slopes are 1 to 3
percent. Areas are oval shaped and range from 5 to 40
acres in size.

Included with this soil in mapping are small areas of
Pinal loam, 0 to 1 percent slopes; Casa Grande loam;
Laveen loam, saline-alkali, 0 to 1 percent slopes; and
Harqua gravelly loam, 0 to 1 percent slopes. Also included
are a few small areas of soils that are similar to La Palma
soils but are more than 40 inches deep over an indurated
pan. Included soils make up about 20 percent of the
mapping unit.

This La Palma soil is used mainly for range. A few
areas in fields of better soils are cultivated. Capability
unit I1Ts-9 irrigated, subelass VIIs dryland ; Saline Upland
range site; horticultural group 7; wildlife habitat group 5
irrigated, 14 dryland.

Laveen Series

The Laveen series consists of deep, well-drained soils
that have a large concentration of lime in the lower part.
These soils formed in alluvium on old alluvial fans and
old valley plains. The alluvium was derived from granite,
oranite-gneiss, schist, andesite, basalt, and limestone.
Slopes are 0 to 3 percent. Elevations are 800 to 1,400 feet.
In areas not cultivated, the vegetation is creosotebush,
cactus, and mesquite and paloverde trees. The average
annual rainfall is 6 to 8 inches, the mean annual air
temperature is 69° to 73° F, and the frost-free season is
250 to 300 days.

In a representative profile the surface layer is pale-
brown and light-brown loam about 15 inches thick. The
underlying material to a depth of 72 inches is pink loam

that contains visible accumulations of lime below a depth
of about 24 inches. The soil is moderately alkaline
throughout.

Permeability is moderate. Runoff is slow to medium, and
the erosion hazard is slight to moderate. Roots penetrate
to a depth of 60 inches or more.

_Laveen soils are used for irrigated crops, range, recrea-

tion, and wildlife. Irrigated crops are cotton, alfalfa,
barley, sugar beets, sorghum, safflower, wheat, citrus,
grapes, and vegetables.

Representative profile of Laveen loam, 0 to 1 percent
slopes, 1,090 feet north and 160 feet west of southeast
corner of sec. 6, T. 1 S., R. 2 E. in a cultivated field near
Laveen:

Apl—0 to 6 inches, pale-brown (10YR 6/3) loam, dark yellow-
ish brown (10YR 4/4) when moist; massive; élightly
hard when dry, friable when moist, slightly sticky and
slightly plastic when wet; few fine roots; few fine
interstitial pores; few mica flakes; strongly efferves-
cent; moderately alkaline; abrupt, smooth boundary.

Ap2—6 to 15 inches, light-brown (7.5YR 6/4) loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; few fine roots; common
fine tubular and few fine interstitial pores; strongly
effervescent; moderately alkaline; abrupt, smooth
boundary.

C1—15 to 24 inches, pink (7.5YR 7/4) loam, brown (7.5YR
5/4) when moist; massive; slightly hard when dry,
friable when moist, slightly sticky and slightly
plastic when wet; few fine roots; few fine interstitial
and common fine tubular pores; strongly effervescent;
moderately alkaline; clear, smooth boundary.

C2ca—24 to 38 inches, pink (7.5YR 7/4) loam, brown (7.5YR
5/4) when moist; massive; slightly hard when dry,
friable when moist, slightly sticky and slightly
plastic when wet; few fine roots; few fine tubular and
interstitial pores; violently effervescent; common,
fine and medium, irregularly shaped, pinkish-white
(7.5YR 8/2), soft masses of lime and 5 to 10 percent
common, medium, pinkish-white (7.5YR 8/2) lime
nodules, pink (7.5YR 7/4) when moist; more than 15
percent calcium carbonate equivalent; moderately
alkaline; clear, smooth boundary.

C3ca—38 to 50 inches, pink (7.5YR 7/4) loam, brown (7.5 YR
5/4) when moist; massive; hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; few very fine roots; few fine tubular and inter-
stitial pores; violently effervescent; many, medium
and coarse, pinkish-white (7.5YR 8/2), soft masses of
lime and 15 percent common, medium and coarse,
pinkish-white (7.5 YR 8/2), semi-rounded lime nodules,
pink (7.5YR 7/4) when moist; more than 15 percent
calcium carbonate equivalent; moderately alkaline;
clear, smooth boundary.

C4ca—>50 to 72 inches, pink (7.5YR 7/4) gravelly loam, brown
(7.5YR 5/4) when moist; massive; hard when dry,
friable when moist, sticky and plastic when wet;
very few very fine roots; few fine tubular and inter-
stitial pores; violently effervescent; many, medium
and coarse, pinkish-white (7.5YR 8/2), soft masses
of lime and 20 percent common, fine and medium,
pinkish-white (7.5YR 8/2) lime nodules, pink (7.5YR
7/4) when moist; moderately alkaline.

Depth to the Cea horizon ranges from 14 to 30 inches. The
soil has hue of 7.5YR and 10YR and value of 5 to 7 dry and
4 or 5 moist. Lime nodules in the A horizon range from few to
none. The A horizon ranges from sandy loam through loam to
clay loam. The C horizon is commonly loam, but is very fine
sandy loam in places. Size and content of lime nodules in the
Cea horizon range from few fine to many medium and coarse,
but the content is less below a depth of 3 feet. In many places
the Cea horizon extends to a depth of more than 6 feet. Content
of lime nodules is generally about 10 to 15 percent, but the
calcium carbonate content is more than 15 percent.
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Laveen sandy loam (Lb).—This nearly level soil is on
old alluvial fans and valley plains. It occurs throughout
the survey area. Slopes are slightly convex and less than
1 percent. Areas are long and narrow and about 50 acres in
size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is sandy
loam or fine sandy loam 6 to 14 inches thick. Included in
mapping are small areas of Perryville sandy loam, Coolidge
sandy loam, Valencia sandy loam, and Antho sandy loam,
0 to 1 percent slopes. The total extent of all included
soils seldom exceeds 15 percent.

This Laveen soil holds 8 to 11 inches of water available
to plants. It is used for cotton, alfalfa, barley, sorghum,
sugar beets, safflower, citrus, and vegetables. A few areas
are used for range, and a few areas are used as homesites.
Capability unit 1-2 irrigated, subclass VIlc dryland;
Loam Upland range site; horticultural group 2; wildlife
habitat group 1 irrigated, 11 dryland.

Laveen loam, 0 to 1 percent slopes (LcA).—This nearly
level soil is on old alluvial fans and valley plains. It occurs
throughout the survey area. Slopes are slightly convex and
are generally less than 1 percent. Areas are long and narrow
and about 60 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Gilman
loam, 0 to 1 percent slopes; Mohall loam; Estrella loam;
Perryville gravelly loam, 0 to 1 percent slopes; and Rillito
loam, 0 to 1 percent slopes. These included soils make up
about 15 percent of the mapping unit. Also included are a
feiv spots of soils that are affected by saline and alkali
salts.

This Laveen soil holds 8 to 11 inches of water available
to plants. It is used for cotton, alfalfa, barley, sorghum,
saflower, wheat, citrus, sugar beets, and vegetables.
Parts of the cities of Phoenix and Sun City are on this
soil. A few areas are used for range. Capability unit I-1
irrigated, subclass VIIc dryland; Loam Upland range
site; horticultural group 2; wildlife habitat group 1
irrigated, 11 dryland.

Laveen loam, 1 to 3 percent slopes (LcB).—This
gently sloping soil is on old alluvial fans and valley plains.
Slopes are slightly convex. They are dominantly about 1
percent, but a few short slopes are nearly 5 percent.
Runoff is medium, and the erosion hazard is moderate.
Areas are long and narrow and about 20 acres in size.

Included with this soil in mapping are small areas of
Perryville gravelly loam, 1 to 3 percent slopes; Gilman
loam, 1 to 3 percent slopes; and Rillito loam, 1 to 3
percent slopes. Included soils make up about 10 percent
of the mapping unit.

This Laveen soil holds 8 to 11 inches of water available
to plants. About half of the acreage is used for range. The
rest is irrigated and used for cotton, alfalfa, and barley.
Capability unit IIe-1 irrigated, subclass VIIe dryland;
Loam Upland range site; horticultural group 2; wildlife
habitat group 1 irrigated, 11 dryland.

_ Laveen loam, saline-alkali (Ld).—This nearly level soil
is on alluvial fans and valley plains adjacent to major
stream channels. It is most extensive at the northern end
of the Rainbow Valley, along Centennial Wash in the
Harquahala Valley, near Luke Air Force Base, and in the
area near Wintersburg. In areas not cultivated, the surface
is often covered with a black, algal crust. Runoff is
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medium. Areas are long and narrow and about 30 acres
in size.

This soil has a profile similar to the one described as
representative of the series, but the underlying material
is strongly alkaline to very sfrongly alkaline. Depth to
his layer ranges from 8 to 30 inches. Salt content ranges
from none to strongly saline.

Included with this soil in mapping are a few areas of
Casa Grande loam; Gilman loam, saline-alkali; Estrella
loam, saline-alkali; Perryville loam, saline-alkali; and
Laveen loam, 0 to 1 percent slopes. The total extent of all
included soils seldom exceeds 20 percent.

This Laveen soil holds 7 to 8 inches of water available
to plants. It is used for irrigated crops, recreation, and
wildlife. A few areas are used as range following seasonal
rains. Irrigated crops are cotton, alfalfa, sorghum, barley,
and safflower. Capability unit IIs-9 irrigated, subclass
VIIs dryland; Saline Upland range site; horticultural
group 5; wildlife habitat group 1 irrigated, 13 dryland.

Laveen clay loam (Le).—This nearly level soil is on
valley plains, mainly at the northern end of the Salt
River Valley. Slopes are less than 1 percent. Areas are
long and narrow and about 30 acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer differs
in texture and is 8 to 14 inches thick. Included in mapping
are small areas of Mohall clay loam, Trement clay loam,
Vecont clay, and Tucson clay loam. Included soils make
up about 15 percent of the mapping unit.

This Laveen soil holds 8 to 11 inches of water available to
plants. It is used for cotton, alfalfa, sorghum, barley,
sugar beets, grapes, citrus, and vegetables. Parts of the
cities of Phoenix, Glendale, Sun City, and Peoria are on
this soil. Some areas are used for range. Capability unit
I-1 irrigated, subclass VIIc dryland; Loam Upland range
site; horticultural group 2; wildlife habitat group 1
irrigated, 11 dryland.

Laveen-Antho complex, saline-alkali (Lf).—This nearly
level mapping unit 1s on slightly convex valley plains
parallel to Centennial Wash in the Harquahala Valley.
Slopes are generally less than 1 percent, but a few short
side slopes are mearly 2 percent. Areas are long and
narrow and about 100 acres in size.

This mapping unit is about 35 percent a Laveen fine
sandy loam, saline-alkali; 20 percent a Laveen sandy
loam; 15 percent Antho sandy loam, saline-alkali; and 15
percent Antho sandy loam, 0 to 1 percent slopes. The
Laveen fine sandy loam, saline-alkali soil has a profile
similar to the one described as representative of the series,
but the surface layer differs in texture and is only 6 to 12
inches thick and the soil contains excessive amounts of
salt and alkali at a depth ranging from 8 to 30 inches.
The Laveen sandy loam soil has a profile similar to the
one described as representative of the series, but the
surface layer is sandy loam 6 to 12 inches thick. The
Antho sandy loam, saline-alkali soil has a profile similar
to the one described as representative of the series, but
contains excessive amounts of salt and alkali at a depth
ranging from 15 to 30 inches. The soils in this unit are in
small, intermixed, oval-shaped areas about 100 feet in
diameter.

Included with this unit in mapping are small areas of
Coolidge sandy loam; Gilman loam, saline-alkali; and Casa
Grande sandy loam. The total extent of all included soils
is about 15 percent.
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A few areas of this mapping unit are cultivated and
used for cotton, alfalfa, barley, and safflower. Other
areas are used for range. Capability unit 1Is-9 irrigated,
subclass VIIs dryland. Laveen fine sandy loam, saline-
alkali, in Saline Upland range site; horticultural group 5;
wildlife habitat group 1 irrigated, 13 dryland; Laveen
sandy loam in Loam Upland range site; horticultural
group 2; wildlife habitat group 1 irrigated, 11 dryland.
Antho sandy loam, saline-alkali, in Saline Upland range
site; horticultural group 5; wildlife habitat group 1 irri-
gated, 13 dryland. Antho sandy loam, 0 to 1 percent
slopes, in Loam Upland range site; horticultural group 1;
wildlife habitat group 1 irrigated, 11 dryland.

Maripo Series

The Maripo series consists of deep, well-drained soils
underlain by sand or gravelly loamy sand at a depth of
20 to 40 inches. These soils formed in recent alluvium
deposited on alluvial fans, low stream terraces, and flood
plains. The alluvium was derived from a wide variety of
acid and basic igneous rocks, including mainly granite
but some rhyolite, andesite, basalt, and schist. Slopes are
0 to 1 percent. Elevations are 800 to 1,450 feet. In areas
not cultivated, the vegetation is creosotebush, cactus,
annual weeds and grasses, and scattered mesquite and
paloverde trees. The average annual rainfall is 6 to 8
inches, the mean annual air temperature is 69° to 74° F,
and the frost-free season is 250 to 300 days.

In a representative profile the soil is brown and pale-
brown sandy loam to a depth of about 34 inches and brown
gravelly loamy sand to a depth of 60 inches. It is moder-
ately alkaline throughout and slightly effervescent to
strongly effervescent.

Permeability is moderately rapid. Runoff is medium,
and the erosion hazard is slight. The available water
capacity is 5 to 6 inches. Roots penetrate to a depth of
60 inches or more.

Maripo soils are used for irrigated crops, range, recrea-
tion, and wildlife. Irrigated crops are cotton, alfalfa,
sorghums, barley, wheat, grapes, citrus, safflower, and
truck crops. A few areas are used as homesites.

Representative profile of Maripo sandy loam, 291 feet
south and 1,500 feet west of northeast corner of SWY sec.
10, T. 2 N., R. 2 W. in a cultivated field west of the White
Tank Housing Development:

Ap—-0 to 13 inches, brown (10YR 5/3) sandy loam, dark brown
(10YR 4/3) when moist; massive; slightly hard when

dry, very friable when moist, nonsticky and non-
plastic when wet; common very fine roots; few fine
tubular pores; slightly effervescent; moderately
alkaline; abrupt, smooth boundary.

C1—13 to 34 inches, pale-brown (10YR 6/3) sandy loam, dark
brown (10YR 4/3) when moist; massive; slightly hard
when dry, very friable when moist, nonsticky and
nonplastic when wet; common fine roots; common fine
tubular pores; strongly effervescent; few, fine, faint,
white (10YR 8/2) filaments of lime in lower part;
moderately alkaline; clear, smooth boundary.

IIC2—34 to 60 inches, brown (10YR 5/3) gravelly sand, dark
brown (10YR 4/3) when moist; single grained; loose
when dry and moist, nonsticky and nonplastic when
wet; strongly effervescent; moderately alkaline.

This soil has hue of 10YR and 7.5YR, value of 5 to 7 dry
and 3 to 5 moist, and chroma of 2 to 4 dry and moist. The A
horizon is sandy loam and fine sandy loam and contains a few
fine pebbles. The C1 horizon ranges from sandy loam to fine
sandy loam; a few finer textured or coarser textured layers
occur. Filaments of lime are common in the lower part of the

C1 horizon. Depth to the strongly contrasting IIC2 horizon
ranges from 20 to 40 inches, but is commonly about 30 inches.
The IIC2 horizon is sand, gravelly sand, or gravelly loamy
sand. Gravel content ranges from 5 to 35 percent. The pH
value is seldom below 8.0 and ranges to as much as 8.4.

Maripo sandy loam (Ma).—This mapping unit is
parallel to intermittent stream channels. It occurs through-
out the survey area, but is most extensive parallel to the
east side of the White Tank Mountains. Areas are long
and narrow and range from 2 to 150 acres in size, but are
generally about 40 acres.

Included with this soil in mapping are small areas of
Antho sandy loam, 0 to 1 percent slopes; Valencia sandy
loam; Coolidge sandy loam and small areas of other soils
similar to the Maripo soils, but gravelly throughout. The
total extent of all included soils seldom exceeds 15 to 20
percent.

This Maripo soil is used for irrigated crops, range, recrea-
tion, and wildlife. Irrigated crops are cotton, alfalfa,
sorghum, barley, wheat, grapes, citrus, safflower, and
truck crops. A few areas are used as homesites. Capability
unit I1Is—7 irrigated, subclass VIIs dryland; Loam Up-
land range site; horticultural group 4; wildlife habitat
group 4 irrigated, 11 dryland.

Mohall Series

The Mohall series consists of deep, well-drained soils
that have visible amounts of lime at a moderate depth.
These soils formed on old alluvial fans and valley plains.
The alluvium was derived from granite, rhyolite, schist,
and some material from neutral and basic igneous rocks
and limestone. Slopes are 0 to 1 percent. Elevations are
1,000 to 1,450 feet. In areas not cultivated, the vegetation
is creosotebush, bursage, cactus, annual weeds and grasses,
and scattered mesquite and paloverde trees. The average
annual rainfall is 6 to 8 inches, the mean annual air tem-
perature is 68° to 74° F, and the frost-free season is 250
to 300 days.

In a representative profile the surface layer is brown
clay loam about 12 inches thick. The subsoil is yellowish-
red and reddish-brown clay loam to a depth of 35 inches
and light-brown loam to a depth of 42 inches. The under-
lying material is light-brown very fine sandy loam to a
depth of 60 inches. The soil contains large concentrations
of lime below a depth of 26 inches. It is moderately alkaline
throughout and strongly effervescent to violently

effervescent.
Permeability is moderately slow. Runoff is medium,

and the erosion hazard is slight. The available water
capacity is 10 to 12 inches. Roots penetrate to a depth of
60 inches or more.

Mohall soils are used for irrigated crops, range, recrea-
tion, and wildlife. Irrigated crops are cotton, alfalfa, small
grains, sugar beets, sorghum, safflower, citrus, grapes, and
truck crops. A few areas are used as homesites.

Representative profile of Mohall clay loam, 63 feet
west and 0.3 mile south of northeast corner of sec. 33,
T. 4 N,, R. 1 W. in a cultivated field northeast of
Beardsley:

Ap—o0 to 12 inches, brown (7.5YR 5/4) clay loam, dark brown
(7.5YR 4/4) when moist; massive; slightly hard when
dry, friable when moist, slightly sticky and plastic
when wet; common fine roots; common fine inter-
stitial pores; strongly effervescent; moderately alka-
line; abrupt, smooth boundary.
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B21t—12 to 26 inches, yellowish-red (5YR 5/6) clay loam,
reddish brown (5YR 4/4) when moist; weak, coarse,
prismatic structure parting to weak, fine, subangular
blocky; hard when dry, friable when moist, slightly
sticky and plastic when wet; few fine roots; few fine
tubular pores; many thin clay films on ped faces;
slightly effervescent; moderately alkaline; clear, wavy
boundary.

B22tca—26 to 35 inches, reddish-brown (5YR 5/4) clay loam,
reddish brown (5YR 4/4) when moist; weak, medium,
subangular blocky structure; hard when dry, friable
when moist, slightly sticky and plastic when wet; few
fine roots; common very fine tubular pores; few fine
gravel; common thin clay films on peds; violently
effervescent; few, fine, distinct, pink (7.5YR 8/4)
lime segregations and common, fine, distinct, pink
(7.5YR 8/4) (7.5YR 8/4) filaments of lime; mod-
erately alkaline; clear, wavy boundary.

B3tca—35 to 42 inches, light-brown (7.5YR 6/4) heavy loam,
brown (7.5YR 5/4) when moist; massive; hard when
dry, friable when moist; slightly sticky and plastic
when wet; very few fine roots; common very fine
tubular pores; few thin clay films on peds; violently
effervescent; few, large and medium, light-brown
(7.5YR 6/4) lime segregations and common, fine and
medium, extremely hard lime concretions; moderately
alkaline; gradual, wavy boundary.

Cca—42 to 60 inches, light-brown (7.5YR 6/4) very fine
sandy loam, brown (7.5YR 4/4) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; very few very
fine roots; common very fine tubular pores; strongly
effervescent; common, medium, distinet, pink (7.5YR
7/4) lime mottles; few, medium, extremely hard lime
concretions; moderately alkaline.

The solum ranges from 20 to 50 inches or more in thickness.
Depth to carbonate accumulation ranges from 12 to 36 inches.

The A horizon has hue of 7.5YR and 10YR, value of 5 to 6
dry and 3 to 5 moist, and chroma of 2 to 6 dry and moist. It is
sandy loam, loam, clay loam, or clay. In areas not cultivated,
the A horizon is generally noncalcareous but in cultivated
areas it is mixed with part of the calcareous B horizon. The B
horizon has hue of 7.5YR and 5YR, value of 5 or 6 dry and
3 to 5 moist, and chroma of 4 to 6 dry and moist. It is clay
loam or sandy clay loam. It ranges from weak to medium, fine
to moderate, subangular blocky. In many places, the B3
horizon is massive. In areas not cultivated, a loam B1 horizon
is common. The Cca horizon has hue of 7.5YR and 5YR,
value of 5 or 6 dry and 3 to 5 moist, and chroma of 4 to 6 dry
and moist. It ranges from sandy loam to heavy loam. Gravel
content ranges from 0 to 15 percent.

Mohall sandy loam (Mo).—This nearly level soil is on
alluvial fans and valley plains. It occurs throughout the
survey area. The surface is smooth. Slopes are generally
less than 1 percent. Areas are oblong and are generally
about 25 acres, but range from 3 to 120 acres in size.

The profile of this soil is similar to the one described as
representative of the series, but the surface layer is sandy
loam. It is generally about 12 inches thick, but ranges from
6 to 18 inches in thickness. In some areas the surface layer
is as much as 10 percent fine to medium gravel, but in
other areas it is loamy sand or fine sandy loam.

Included with this soil in mapping are small areas of
Laveen sandy loam, Coolidge sandy loam, Valencia sandy
loam, and Tremant loam. Each included soil makes up
about 2 percent of the mapping unit.

This Mohall soil is used for cotton, alfalfa, sugar beets,
small grains, truck crops, grapes, safflower, and citrus.
Some areas are used for range. Capability unit I-2
irrigated, subclass VIIc¢ dryland; Loam Upland range site;
horticultural group 2; wildlife habitat group 1 irrigated,
11 dryland.

Mohall loam (Mp).—This nearly level soil is on old

alluvial fans and valley plains. It occurs throughout the

survey area. Slopes are generally less than 1 percent, but
a few short side slopes are more than 1 percent. Areas are
generally oblong. They are generally about 35 acres, but
range from 4 to 600 acres in size.

The profile of this soil is similar to the one described as
representative of the series, but the surface layer is loam
6 to 16 inches thick. Included in mapping are small areas
of Laveen loam, 0 to 1 percent slopes; Estrella loam;
Gilman loam, 0 to 1 percent slopes; and Tremant loam.
Each included soil makes up about 2 percent of the map-
ping unit.

This Mohall soil is used for cotton, alfalfa, small grain,
sorghum, sugar beets, grapes, safflower, citrus, and truck
crops. Parts of the cities of Phoenix and Peoria are on
this soil. Some areas are used for range. Capability unit
I-1 irrigated, subclass VIIe dryland; Loam Upland
range site; horticultural group 2; wildlife habitat group 1
irrigated, 11 dryland.

Mohall clay loam (Mr).—This nearly level soil is on old
alluvial fans and valley plains. Slopes are slightly convex
and generally less than 1 percent. Areas are long and
narrow and about 90 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Laveen
loam, 0 to 1 percent slopes; Estrella loam; Tucson loam;
Tremant loam; and Vecont loam. Included soils make up
about 10 percent of the mapping unit.

This soil is used for cotton, alfalfa, sorghum, sugar
beets, small grain, safflower, citrus, and vegetables. Parts
of the cities of Phoenix, Peoria, and Glendale are on this
soil. Some areas are used for range. Capability unit I-1
irrigated, subclass VIIc dryland; Loam Upland range
site; horticultural group 2; wildlife habitat group 1 ir-
rigated, 11 dryland.

Mohall clay (Ms).—This level to nearly level soil is on
old valley plains in the southern half of the Salt River
Valley. The surface area is smooth. Slopes are generally
less than 1 percent. Areas range from 3 to 200 acres in size,
but average about 20 acres.

The profile of this soil is similar to the one described as
representative of the series, but the surface layer is clay
10 to 19 inches thick. When dry, the soil commonly has
cracks at the surface % to 1 inch wide and 4 to 10 inches
deep.

Included with this soil in mapping are small areas of
Trix clay loam; Glenbar clay; Cashion clay, saline-alkali;
Vecont clay; Avondale clay; and Mohall clay loam; and a
few areas of Mohall clay where the surface layer is darker
colored than is typical. The total extent of all included
soils is about 15 to 20 percent.

This Mohall soil is used for cotton, alfalfa, small grain,
sorghum, sugar beets, and safflower. Parts of the cities of
Peoria and Phoenix are on this soil. Some areas are used
for range. Capability unit IITs-3 irrigated, subclass
VIIs dryland; Loam Upland range site; horticultural
group 2; wildlife habitat group 3 irrigated, 11 dryland.

Mohall-Tremant complex, 0 to 3 percent slopes
(MTB).—This nearly level mapping unit is on valley
plains dissected by shallow stream channel branches
spaced at about 200- to 500-foot intervals. The surface
is undulating. Slopes are generally less than 1 percent,
but a few short side slopes are as much as 3 percent.

This mapping unit is about 40 percent Mohall loam,
10 percent Mohall clay loam, 20 percent a Tremant
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gravelly loam that has 0 to 3 percent slopes, and 15 per-
cent Estrella loam. These soils have profiles similar to
the ones described as representative of their respective
series, but the Mohall loam has a 6- to 12-inch surface
layer and the Tremant soil has a surface layer of gravelly
loam. Mohall soils have 0 to 1 percent slopes and are in
areas surrounding Tremant gravelly loam. The surface
is stable in these areas. The Tremant soil is in long,
narrow, convex areas covered with a desert pavement.
The Estrella soil is in small, elongated areas adjacent to
or in concave stream channels. Deposition is occurring in
these areas.

Included with this unit in mapping are small, oval-
shaped areas of soils that have been reworked by rodents.
These soils have profiles similar to Rillito and Coolidge
soils and make up about 10 percent of the unit. Also
included are small areas of Laveen loam, 0 to 1 percent
slopes, and Gilman loam, 0 to 1 percent slopes. These
soils make up about 5 percent of the unit.

This mapping unit is used for range. It is not culti-
vated. A few areas northwest of Beardsley are used as
homesites. Capability subclass VIIs dryland; Loam Up-
land range site; horticultural group 2; wildlife habitat
group 11 dryland.

Mohall-Laveen association (MV).—This nearly level
mapping unit is on valley plains and old alluvial fans. It
is dissected by shallow stream channels spaced at 200- to
500-foot intervals. Slopes are generally less than 1 per-
cent, but are more than 1 percent in a few areas near
stream channels. Areas are long and narrow and about
50 acres in size.

This mapping unit is about 25 percent Mohall clay
loam, 20 percent Mohall loam, 20 percent Laveen loam,
0 to 1 percent slopes, and 15 percent Laveen sandy loam.
These soils are in fairly large areas. The Mohall soils
have profiles similar to the one described as representa-
tive of the series, but the Mohall loam has a 6- to 12-inch
surface layer. The Laveen soils have profiles similar to
the one described as representative of the series, but
Laveen sandy loam has a 6- to 14-inch surface layer.

Included with this unit in mapping are a few areas of
Estrella loam; Gilman loam, 0 to 1 percent slopes; and
Tremant gravelly clay loam. Included soils make up
about 20 percent of the unit.

This mapping unit is used for range. A few houses have
been built on these soils in the area northwest of Sun
City. Capability subclass VIIc dryland; Loam Upland
range site; horticultural group 2; wildlife habitat group
11 dryland.

Perryville Series

The Perryville series consists of deep, well-drained soils
that have large amounts of lime at or near the surface.
These soils formed on old alluvial fans and stream ter-
races. The alluvium was derived from basalt, limestone,
andesite, rhyolite, and rhyolitic tuff and some granite
and quartzite. Slopes are 0 to 3 percent. Elevations
are 800 to 1,400 feet. The native vegetation is creosote-
bush, cactus, and scattered mesquite and paloverde
trees. Precipitation is 6 to 8 inches, the mean annual air
temperature is 69° to 74° F, and the frost-free season is
250 to 300 days.

In a representative profile the surface layer is very pale
brown gravelly loam about 8 inches thick. The underlying
material is very pale brown gravelly loam and sandy loam
to a depth of 65 inches and very pale brown very gravelly
loamy sand to a depth of 72 inches. The soil is extremely
calcareous and is moderately alkaline. The pebbles are
lime nodules.

Permeability is moderate. Runoff is slow to medium,
and the erosion hazard is slight to moderate depending
upon slope. The available water capacity is 6 to 7 inches.
Roots penetrate to a depth of 60 inches or more.

Perryville soils are used for cotton, alfalfa, small grains,
sugar beets, and safflower. Parts of Sun City and Phoenix
are on these soils. Some areas are used for range.

Representative profile of Perryville gravelly loam,
0 to 1 percent slopes, 615 feet north and 579 feet east of
southwest corner of SEY% of sec. 9, T. 3 N., R. 1 E. about
1.5 miles northeast of Sun City:

Ap—O0 to 9 inches, very pale brown (10YR 6/3) gravelly loam,
brown (10YR 5/3) and very pale brown (10YR 7/3)
when moist; weak, fine, granular structure; slightly
hard when dry, friable when moist, sticky and plastic
when wet; few fine roots; violently effervescent;
20 percent medium and fine, white (10YR 8/2),
semi-rounded lime concretions (gravel); moderately
alkaline; abrupt, smooth boundary.

Cleca—9 to 16 inches, very pale brown (10YR 7/3) gravelly
loam, brown (10YR 5/3) and light gray (10YR 7/2)
when moist; massive; hard when dry, very friable when
moist, sticky and plastic when wet; few fine roots; few
fine tubular and many fine interstitial pores; violently
effervescent; 35 percent white (10YR 8/2) semi-
rounded lime concretions (gravel); moderately al-
kaline; clear, smooth boundary.

(C2ca—16 to 27 inches, very pale brown (10YR 7/3) gravelly
loam, brown (10YR 5/3) and very pale brown (10YR
7/3) when moist; massive; very hard when dry,
friable when moist, sticky and plastic when wet; few
fine roots; common fine interstitial pores; violently
effervescent; 40 percent white (10YR 8/2), extremely
hard, semi-rounded lime concretions (gravel); mod-
erately alkaline; clear, smooth boundary.

(C3ca—27 to 38 inches, very pale brown (10YR 7/3) gravelly
loam, brown (10YR 5/3) and very pale brown (I0YR
7/3) when moist; hard when dry, friable when moist,
sticky and plastic when wet; few very fine roots;
common fine tubular and many fine interstitial pores;
violently effervescent; 24 percent white (10YR 8/2),
extremely hard, semi-rounded lime concretions (grav-
el) ; moderately alkaline; clear, smooth boundary.

C4ca—38 to 56 inches, very pale brown (10 YR 7/3) sandy loam,
pale brown (10YR 6/3) and very pale brown (10YR
7/3) when moist; massive; very hard when dry, firm
when moist, slightly sticky and slightly plastic when
wet; many fine tubular pores; violently effervescent;
5 percent white (10YR 8/2), extremely hard, semi-
rounded lime concretions and many soft lime masses;
moderately alkaline; clear, smooth boundary.

C5ca—56 to 65 inches, very pale brown (LI0YR 7/3) sandy loam,
dark yellowish brown (10YR 4/4) and very pale
brown (10YR 7/3) when moist; massive; very hard
when dry, firm when moist, slightly sticky and slightly
plastic when wet; common fine tubular and inter-
stitial pores; 10 percent cobbles; violently eff ervescent;
many, white (I0YR 8/2), semi-rounded, soft lime
masses and a few lime concretions that form a weakly
cemented pan in places; moderately alkaline; abrupt,
smooth boundary.

1IC6—65 to 72 inches, very pale brown (10YR 7/3) very gravel-
ly loamy sand, brown (10YR 5/3) when moist; single
grained; loose when dry and moist, nonsticky and non-
plastic when wet; many fine interstitial pores; about
50 percent gravel; strongly effervescent; moderately
alkaline.
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The soil has hue of 10YR or 7.5YR, value of 6 or 7 dry and 4
to 7 moist, and chroma of 2 to 4 dry and moist. The A horizon
is loam, gravelly loam, sandy loam, gravelly sandy loam, or
sandy loam. The Cca horizon is loam, gravelly loam, sandy
loam, gravelly sandy loam, or very gravelly loamy sand. The
soil between depths of 10 and 40 inches is more than 40 percent
calecium carbonate by weight and is 15 to 35 percent coarse
fragments that are mostly lime nodules or concretions. In
places there is a 2- to 10-inch C1 horizon. Depth to the IIC6
horizon is 40 inches or more.

Perryville sandy loam (Pa).—This nearly level soil is
on old alluvial fans, valley plains, and stream terraces. 1t
occurs throughout the survey area, but is prevalent in the
northern part of the Buckeye Valley. Slopes are slightly
convex and generally less than 1 percent. Areas range
from 3 to 50 acres in size, but are generally about 15 acres.

The profile of this soil is similar to the one described as
representative of the series, but the surface layer is sandy
loam 6 to 12 inches thick. Included in mapping are small
areas of Laveen sandy loam, Coolidge sandy loam, and
Rillito sandy loam, 0 to 1 percent slopes. Included soils
make up about 15 percent of the mapping unit.

This Perryville soil is used for cotton, alfalfa, small
grain, sugar beets, and safflower. A few areas are used as
homesites. Some areas are used for range. Capability unit
IIs-7 irrigated, subclass VIIs dryland; Loam Upland
range site; horticultural group 6; wildlife habitat group 1
irrigated, 11 dryland.

Perryville loam, saline-alkali (Pb).—This mapping unit
is on old alluvial fans and valley plains near Tonopah and
Wintersburg. The surface is convex. Slopes are generally
less than 1 percent, but in a few areas they are about 1.5
percent. Areas are oblong in shape and about 40 acres in
size.

This soil has a profile similar to the one described as
representative of the series, but it is strongly to very
strongly alkaline and slightly saline to moderately saline
between depths of 10 and 30 inches.

Included with this soil in mapping are small areas of
Rillito loam, 0 to 1 percent slopes; Laveen loam, saline-
alkali; and Coolidge sandy loam. Also included are small
areas of other soils similar to Perryville soils. These soils
have strata of gravelly sand and gravelly loamy sand or,
in places, an older, buried soil below a depth of 30 inches.
Included soils make up about 20 percent of the unit.

This Perryville soil is used for range. It is seldom culti-
vated. Capability unit IIIs-9 irrigated, subclass VIIs dry-
land; Saline Upland range site; horticultural group 5;
wildlife habitat group 5 irrigated, 14 dryland.

Perryville gravelly loam, 0 to 1 percent slopes (PeA).—
This nearly level soil is on old alluvial fans, valley plains,
and stream terraces. It occurs throughout the survey
area. Slopes are slightly convex and generally less than 1
percent. Areas range from 3 to 350 acres in size, but
are generally about 15 acres.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Rillito
loam, 0 to 1 percent slopes; Tremant loam; Coolidge
sandy loam; and Laveen loam, 0 to 1 percent slopes. The
Rillito soil makes up about 10 percent of the mapping
unit and each of the other included soils about 4 percent.

This Perryville soil is used for cotton, alfalfa, safflower,
barley, and sugar beets. Parts of Sun City and Phoenix
are on this soil. Some areas are used for range. Capability
unit ITs-7 irrigated, subclass VIIs dryland; Loam Upland

range site; horticultural group 6; wildlife habitat group 1
irrigated, 11 dryland.

Perryville gravelly loam, 1 to 3 percent slopes (PeB).—
This gently sloping soil is on old alluvial fans and stream
terraces. 1t occurs throughout the survey area, but is
most extensive near Perryville and McMicken Dam.
Slopes are generally convex. They range from 1 to 3
percent, but a few short side slopes are nearly 5 percent.
Runoff is medium, and the erosion hazard is moderate.
Areas range from 2 to 108 acres in size, but are generally
about 15 acres.

Included with this soil in mapping are small areas of
Rillito loam, 1 to 3 percent slopes; Laveen loam, 1 to 3
percent slopes; and Coolidge sandy loam. Also included
are a few areas of soils near Tonopah and Wintersburg
that are affected by saline and alkali salts and a few
areas where the surface layer is gravelly sandy loam.
Included soils make up about 20 percent of the mapping
unit.

This Perryville soil is used for cotton, alfalfa, small
grains, and safflower. A few areas are used as homesites,
and a few areas are used for range. Capability unit
ITe-7 irrigated, subclass VIIe dryland; Loam Upland
range site; horticultural group 6; wildlife habitat group 1
irrigated, 11 dryland.

Perryville-Rillito complex, 0 to 3 percent slopes
(PRB).—This nearly level to gently sloping mapping unit
is on old alluvial fans and valley plains. It is dissected by
shallow stream channels, 1 foot to 3 feet deep, at about
50- to 200-foot intervals. Slopes are generally slightly
convex and less than 1 percent, but a few short side slopes
are nearly 3 percent.

This mapping unit is about 35 percent a Perryville loam
that has 0 to 1 percent slopes, 30 percent a Rillito gravelly
loam that has 0 to 1 percent slopes, 10 percent a Perryville
sandy loam that has 1 to 3 percent slopes, and 10 percent
Rillito gravelly sandy loam that has 1 to 3 percent slopes.
Perryville soils surround Rillito soils and are nearly
gravel free. Rillito soils are on slightly higher, ridgelike
positions, and 20 to 50 percent of the surface is covered
with gravel.

Included with this unit in mapping are small areas of
Antho sandy loam, 0 to 1 percent slopes; Coolidge sandy
loam; Laveen sandy loam; and Gunsight gravelly loam,
0 to 1 percent slopes. Included soils make up about 15
percent of the mapping unit.

This mapping unit is used for range. It is not cultivated.
Capability subclass VIIs dryland; Loam Upland range
site; horticultural group 6; wildlife habitat group 11
dryland.

Pinal Series

The Pinal series consists of shallow, w ell-drained soils
that are less than 20 inches deep over a silica-lime ce-
mented hardpan. These soils formed in old, gravelly or
cobbly valley-fill material derived from mixed rocks on
old alluvial fans and stream terraces. The rocks are
chiefly granite, andesite, basalt, limestone, and tuff.
Slopes are 0 to 3 percent. Elevations are 800 to 1,400 feet.
In areas not irrigated, the vegetation is creosotebush,
paloverde trees, cholla cactus, and ocotillo. The average
annual rainfall is 6 to 8 inches, the mean annual air temper-
ature is 70° to 74° F, and the frost-free season is 270 to
320 days.
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In a representative profile the surface layer is light
yellowish-brown loam about 8 inches thick. The underlying
material is light yellowish-brown cobbly loam to a depth
of 12 inches. Tt is underlain by a white, indurated, silica-
lime cemented hardpan. The soil is strongly alkaline and
calcareous throughout. )

Permeability is moderate in the upper part, but the pan
is nearly impermeable. Runoff is medium, and the erosion
hazard is slight to moderate. The available water capacity
is 1 to 2 inches. Roots penetrate to a depth of less than
20 inches. )

Pinal soils are used for range and are seldom cultivated.
A few areas are used as homesites.

Representative profile of Pinal loam, 0 to 1 percent
slopes, 170 feet south and 10 feet east of northwest
corner of NEXNWY of sec. 2, T. 2 N., R. 1 W. in an un-
cultivated area near Luke Air Force Base:

A1—0 to 8 inches, light yellowish-brown (10YR 6/4) loam,
dark brown (1I0YR 4/3) when moist; weak, coarse,
platy structure; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
many very fine roots; common very fine tubular
pores; strongly effervescent; strongly alkaline; abrupt,
smooth boundary.

Clca—8 to 12 inches, light yellowish-brown (10YR 6/4)
cobbly loam, dark brown (10YR 4/3) when moist;
massive; slightly hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; many
very fine roots; many very fine tubular pores; coarse
fragments are 50 percent rock and 50 percent
duripan fragments; violently effervescent; strongly
alkaline; abrupt, smooth boundary.

(C2sicam—12 inches, white (10YR 8/2), indurated, silica-lime
cemented duripan that has thin laminar layer on
upper surface, very pale brown (10YR 7/3) when
moist; violently effervescent; very strongly alkaline.

Depth to the silica-lime cemented duripan ranges from 4 to
20 inches. The A and C1 horizons have hue of 10YR to 7.5YR,
value of 5 to 7 dry and 4 or 5 moist, and chroma of 1 to 4 dry
and moist. These horizons range from very finesandy loam toloam
and the gravelly or cobbly analogs of each. About half of the
coarse fragments are angular pan fragments and half are rock.
In places the pan consists of several %- to 2-inch strongly
cemented layers separated by strata of soft material. In places
the $oil contains excessive amounts of salt.

Pinal loam, 0 to 1 percent slopes (PsA).—This nearly
level soil is.on old stream terraces, mainly along the Agua
Fria River near Luke Air Force Base. The surface is
slightly convex. Slopes are generally less than 1 percent.
Areas range from 3 to 40 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Pinal
loam, 1 to 3 percent slopes; Lia Palma very fine sandy loam
Toltec loam; Gunsight gravelly loam that has 0 to 1
percent slopes; and a few small areas of soils that are more
than 20 inches deep over the pan. The total extent of all
included soils seldom exceeds 15 percent of the mapping
unit.

This Pinal soil is cultivated only when it is within fields
of better soils. It is used for range. Capability unit IVs—5
irrigated, subclass VIIs dryland ; Loam Upland range site;
horticultural group 7; wildlife habitat group 7 irrigated,
11 dryland.

Pinal loam, 1 to 3 percent slopes (PsB).—This gently
sloping soil is on old alluvial fans at the base of mountains
and low hills. The surface is convex. Slopes range from
1 to 3 percent, but in a few areas are nearly 9 percent. The
erosion hazard is moderate. Areas range from 5 to 50
acres in size.

SURVEY

Included with this soil in mapping are a few areas of a
Gunsight gravelly loam that has 1 to 3 percent slopes;
Coolidge gravelly sandy loam, 1 to 3 percent slopes; La
Palma very fine sandy loam; Rillito loam, 1 to 3 percent
slopes; and a Cherioni very gravelly fine sandy loam that
has 3 to 5 percent slopes. Also included are some areas of
soils near the base of mountains that have more than 15
percent of the surface covered with gravel and have weakly
to strongly cemented pans. The total extent of all included
soils seldom exceeds 20 percent of the mapping unit.

This Pinal soil is used for range. It is not cultivated.
Capability subclass VIIe dryland; Loam Upland range
site; horticultural group 7; wildlife habitat group 11
dryland.

Pinal gravelly loam (PT).—This nearly level to gently
sloping soil is on old alluvial fans around the margins of
low hills and mountains and on stream terraces. Some
fans extend several miles from the mountains. On the
tops of fans slopes are seldom more than 1 percent, but
short side slopes are as much as 3 percent. Areas are
oblong and range from 100 to 500 acres in size.

The profile of this soil is similar to the one described
as representative of the series, but 30 to 40 percent of
the surface is covered with gravel and a few cobbles
and about 60 percent of the gravel is pan fragments.
Some areas are cobbly. Areas on the sides of fans near
drainageways are generally shallower over the indurated
pan and the pan is often exposed.

Included with this soil in mapping are a few areas of
soils on the tops of fans that are more than 20 inches
deep over the pan, a few areas where the pan is only
strongly cemented, and some areas north of Phoenix
where slopes are nearly 10 percent. Also included are a
few areas of a Gunsight gravelly loam that has 0 to 1
percent slopes and Cherioni very gravelly loam, 1 to 3
percent slopes. Included soils make up about 15 percent
of the mapping unit.

This Pinal soil is used for range. It is not cultivated.
Capability subclass VIIs dryland; Loam Upland range
site; horticultural group 7; wildlife habitat group 11
dryland.

Pinal-La Palma loams, 1 to 3 percent slopes (PvB).—
This gently sloping mapping unit is on old stream ter-
races in the vicinity of Luke Air Force Base. The soils
are very shallow, shallow, and moderately deep. Ridges
are low, and side slopes are short. Slopes are 1 to 3 per-
cent. The erosion hazard is moderate.

This mapping unit is about 50 percent Pinal loam, 1 to
3 percent slopes; 25 percent La Palma very fine sandy
loam; and 15 percent Toltec loam. The Pinal soil is on
the highest positions. It is on long, narrow, convex, ridge-
like positions and iy hummocky. The La Palma soil is on
slightly concave side slopes. These small, circular areas
are at the outer edges of areas of the Pinal soil. The Toltec
soil is in concave swales 1 foot to 5 feet below the surface.

Included with this unit in mapping are areas of Laveen
loam, saline-alakli, and some areas of Pinal soils that are
strongly alkaline. The total extent of all included soils
seldom exceeds 10 percent.

This mapping unit is used for range. It is not cultivated.
Capability subclass VIIe dryland. Pinal soil in Loam
Upland range site; horticultural group 7; wildlife habitat
group 11 dryland. La Palma soil in Saline Upland range

- site; horticultural group 5; wildlife habitat group 14

dryland.
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Pinal-Suncity complex, 0 to 3 percent slopes (PWB).—
This nearly level to gently sloping mapping unit is on very
old alluvial fans and stream terraces. It is most extensive
about 4 miles north of Sun City, on both sides of the Agua
Fria River. Slopes are generally less than 1 percent, but in
a few areas near the base of the mountains they are nearly
3 percent. In some areas the surface is almost gravel free,
but in other areas the gravel content ranges to as much as
90 percent.

This mapping unit is about 55 percent a Pinal gravelly
loam that has 0 to 3 percent slopes and 35 percent a Sun-
city gravelly loam. The Pinal soil has a profile similar to
the one described as representative of the series, but the
surface is covered with gravel. The Suncity soil has the
profile described as representative of the series. The Sun-
city soil is in oval areas sbout 50 feet in diameter. It is
surrounded by the Pinal soil.

Included with this unit in mapping are small areas of
Beardsley and Gunsight soils. Included soils make about
10 percent of the unit.

This mapping unit is used for range. It is not cultivated.
A few areas are used as homesites. Capability subclass
VIIs dryland; Loam Upland range site; horticultural
group 7; wildlife habitat group 11 dryland.

Pinamt Series

The Pinamt series consists of deep, well-drained soils.
These soils formed on old alluvial fans at the base of
mountains. The alluvium was derived from stratified very
gravelly alluvium from mixed rock, including granite,
granite-gneiss, basalt, rhyolite, andesite, and quartzite.
Slopes are dominantly 0 to 5 percent, but range to as much
as 10 percent. Elevations are 900 to 1,800 feet. The vege-
tation is creosotebush, bursage, cactus, and scattered
paloverde, mesquite, and ironwood trees. Precipitation is 6
to 8 inches, the mean annual air temperature ranges from
69° to 74° I, and the frost-free season is 250 to 300 days.

In a representative profile the surface layer is light-
brown very cobbly loam about 2 inches thick. The subsoil
is about 33 inches thick. The upper 4 inches is light-brown
very gravelly sandy loam, the next 16 inches is yellowish-
red very gravelly sandy clay loam, and the lower 13 inches
is yellowish-red very cobbly sandy loam. The underlying
material is very pale brown very gravelly sandy loam. The
lower part of the subsoil and the underlying material con-
tain large amounts of lime. The soil is moderately alkaline.

Permeability is moderately slow. Runoff is medium, and
the erosion hazard is moderate. The available water ca-
pacity is 4 to 6 inches. Roots penetrate to a depth of more
than 60 inches.

Pinamt soils are used for range. They are not cultivated.

Representative profile of Pinamt very cobbly loam in
an area of Pinamt-Tremant complex, 1 to 10 percent
slopes, 117 feet north and 132 feet east of W} corner of
sec. 3, T. 2 S,, R. 1 W. in an uncultivated area in the
Rainbow Valley:

A1—0 to 2 inches, light-brown (7.5YR 6/4) very cobbly loam,
dark brown (7.5YR 4/4) when moist; weak, thin,
platy structure; slightly hard when dry, friable when
moist, slightly sticky and plastic when wet; common
fine and very fine roots; common fine vesicular and
common interstitial pores; 60 percent gravel and
cobbles; slightly effervescent; moderately alkaline;
abrupt, wavy boundary.

B1—2 to 6 inches, light-brown (7.5YR 6/4) very gravelly
sandy loam, brown (7.5YR 5/4) when moist; massive;
soft when dry, loose when moist, slightly sticky and
nonplastic when wet; common fine and very fine roots;
many fine interstitial and few fine tubular pores; 80
percent gravel and cobbles; slightly effervescent;
moderately alkaline; clear, wavy boundary.

B2tca—6 to 22 inches, yellowish-red (5YR 5/6) very gravelly
sandy clay loam, yellowish red (5YR 4/6) when
moist; weak, medium, subangular blocky structure;
hard when dry, friable when moist, sticky and plastic
when wet; common very fine and fine roots; common
fine tubular and interstitial pores; few thin clay films
on peds; 60 percent gravel and cobbles; strongly effer-
vescent; common, medium, white (10 YR 8/2) filaments
of lime and lime spots, very pale brown (10YR 7/3)
when moist; moderately alkaline; clear, smooth
boundary.

B3ca—22 to 35 inches, yellowish-red (5YR 5/6) very cobbly
sandy loam, yellowish red (5YR 4/6) when moist;
massive; slightly hard when dry, friable when moist,
nonsticky and nonplastic when wet; very few fine
roots; few fine tubular and many fine interstitial
pores; 80 percent gravel and cobbles; violently effer-
vescent; common, medium, white (10YR 8/2) filaments
of lime, very pale brown (10YR 7/3) when moist;
moderately alkaline; gradual, wavy boundary.

Cca—35 to 60 inches, very pale brown (10YR 7/4) very gravelly
sandy loam, strong brown (7.5YR 5/6) and reddish
yellow (7.5YR 6/6) when moist; massive; slightly
hard when dry, very friable when moist, nonsticky
and nonplastic when wet; very few fine roots; few
fine tubular and common fine interstitial pores; 50
percent gravel and cobbles; violently effervescent;
common, medium, white (100YR 8/2) lime spots and
soft masses; moderately alkaline.

The solum ranges from 15 to 48 inches in thickness. The soil
is dry in most years. About 30 to 80 percent of the surface is
covered with gravel, cobbles, and stones. Mean annual soil
temperature ranges from 72° to 80° F. The Al and B1 horizons
are noncalcareous to slightly calcareous, and the B2tca, B3ca,
and Ceca horizons are strongly calcareous to violently calcareous.
Calcium carbonate content of the Cca horizon ranges from 8
to 25 percent.

The Al horizon has hue of 10YR or 7.5YR, value of 4 to 6
dry and 3 to 5 moist, and chroma of 3 or 4. It is gravelly and
very gravelly or cobbly and very cobbly sandy loam, loam,
or sandy clay loam. The content of gravel and cobbles ranges
from 30 to 90 percent. In places there is a thin, discontinuous
A2 horizon. The Bl and B2t horizons commonly have hue of
7.5YR or 5YR, but hue ranges from 7.5YR to 2.5YR. They
have value ranging from 4 to 6 dry and 3 to 5 moist and chroma
of 4 to 6. These horizons are dominantly very gravelly sandy
loam, very gravelly sandy clay loam, very gravelly loam, or
very gravelly clay loam. They are 35 to 90 percent coarse
fragments. Structure is mainly weak or moderate, fine or me-
dium, subangular blocky, but as the content of coarse fragments
increases the horizons tend to be structureless. Few or common,
fine or medium spots and filaments of soft lime are in the lower
part of the B2tca horizon. In places the Cca horizon is weakly
cemented. It ranges from slightly hard to very hard when dry
and very friable to firm when moist.

Pinamt-Tremant complex, 1 to 10 percent slopes
(PYD).—This gently sloping to steep mapping unit is on
old alluvial fans that radiate out from the Estrella and
White Tank Mountains. It is dissected by shallow stream
channels at about 50- to 100-foot intervals. Elevations
range from 2 to 20 feet from the bottom of drainageways to
the top of the fans. Slopes generally are about 3 percent,
but side slopes of fans range to as much as 10 percent.
About 40 to 80 percent of the surface is covered with an-
gular cobbles, gravel, and a few stones.

This mapping unit is about 40 percent Pinamt very cob-
bly loam and 30 percent Tremant soils. The Pinamt soil
is on some side slopes and the upper slopes of alluvial fans.
It has the profile described as representative of the series.
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About 30 to 80 percent of the surface is covered with
cobbles, gravel, and a few stones. Slopes range from 2 to
10 percent. The Tremant soils are in the center of alluvial
fans. They have profiles similar to the one described as
representative of the series, but their surface layer ranges
from gravelly sandy loam to gravelly clay loam. About 20
to 50 percent of the surface is covered with gravel and a
few stones and cobbles. Slopes range from 1 to 3 percent.

Included with this unit in mapping are areas of a
Gunsight gravelly loam that has 3 to 10 percent slopes;
Altho gravelly sandy loam, 1 to 3 percent slopes; a
Rillito gravelly loam that has 1 to 3 percent slopes; Ebon
gravelly loam that has 1 to 3 percent slopes; and a Carrizo
gravelly sandy loam that has 1 to 3 percent slopes.
Included soils make up about 30 percent of the unit.

T his mapping unit is used for range. It is not cultivated.
Capability subclass VIIe dryland. Pinamt soils in Clay
Upland range site; horticultural group 2; wildlife habitat
group 11 dryland. Tremant soils in Loam Upland range
site; horticultural group 2; wildlife habitat group 11
dryland.

Rillito Series

The Rillito series consists of deep, well-drained soils
that are high in content of lime. These soils formed on
old alluvial fans and stream terraces in alluvium derived
from a wide variety of rock, including andesite, basalt,
granite-gneiss, schist, and limestone. Slopes range from
0 to 20 percent. Elevations are 800 to 1,400 feet. The
vegetation is creosotebush, cactus, annual weeds and
grasses, and scattered mesquite and paloverde trees.
The climate is arid continental. The average annual
rainfall is 6 to 8 inches, the mean annual air temperature
is 68° to 71° F, and the frost-free season is 250 to 300
days.

In a representative profile the surface layer is very
pale brown loam about 2 inches thick. The underlying
material is 8 inches of light yellowish-brown fine sandy
loam, 9 inches of light-brown gravelly loam, and 56
inches of pink, pinkish-white, very pale brown, and light
yellowish-brown gravelly loam and gravelly sandy loam.
The underlying material contains soft masses, filaments,
and concretions of lime. The soil is moderately alkaline
throughout.

Permeability is moderate. Runoff is slow to medium,
and the erosion hazard is slight to moderate depending on
slope. The available water capacity is 5 to 8 inches. Roots
penetrate to a depth of 60 inches and more.

Rillito soils are used for irrigated crops, recreation,
wildlife, and range. Irrigated crops are cotton, alfalfa,
small grain, safflower, and citrus. A few areas are used as
homesites.

Representative profile of Rillito loam, 0 to 1 percent
slopes, 820 feet north and 2,500 feet east of southwest
corner sec. 9, T. 1 S., R. 6 W. in an uncultivated area
south of Wintersburg:

A1—O0 to 2 inches, very pale brown (10YR 7/3) loam, brown
(7.5YR 5/4) when moist; weak, fine, granular struc-
ture; slightly hard when dry, very friable when moist,
slightly sticky and slightly plastic when wet; common
fine roots; few fine tubular pores; 8 percent fine,
medium, and coarse subangular gravel; strongly
effervescent; moderately alkaline; abrupt, smooth
boundary.

C1—2 to 10 inches, light yellowish-brown (10YR 6/4) fine
sandy loam, brown (7.5YR 5/4) when moist; massive;
slightly hard when dry, very friable when moist,
nonsticky and slightly plastic when wet; common
fine roots; few fine tubular pores; strongly effervescent;
common, fine, pinkish-white (7.5YR 8/2) filaments
of lime, light brown (7.5YR 6/4) when moist; mod-
eratly alkaline; clear, wavy boundary.

C2ca—10 to 19 inches, light-brown (7.5YR 6/4) gravelly
loam, brown (7.5YR 5/4) when moist; massive;
slightly hard when dry, very friable when moist,
nonsticky and slightly plastic when wet; few medium
and common fine roots; few fine tubular pores; 25
percent fine, medium, and coarse, subangular, lime-
coated gravel; violently effervescent; many, fine
and medium, pinkish-white (7.5YR 8/2) filaments
of lime; common, medium, soft lime masses and lime
concretions, light brown (7.5YR 6/4) when moist;
moderately alkaline; clear, wavy boundary.

C3ca—19 to 32 inches, pink (7.5YR 7/4) gravelly loam, light
brown (7.5YR 6/4) when moist; massive; slightly
hard when dry, very friable when moist, slightly sticky
and slightly plastic when wet; common fine roots;
common fine tubular and interstitial pores; 30 percent
fine, medium, and coarse, subangular, lime-coated
gravel; violently effervescent; many, medium, pinkish-
white (7.5YR 8/2) filaments of lime, soft masses of
lime, and lime concretions; moderately alkaline; clear,
wavy boundary.

C4ca—32 to 41 inches, pinkish-white (7.5YR 8/2), weakly
lime-cemented gravelly sandy loam and pockets of
pink (7.5YR 7/4) material, pink (7.5YR 8/4 and 7/4)
and light brown (7.5YR 6/4) when moist; massive;
extremely hard when dry, weakly cemented material
very firm and uncemented part very friable when
moist, slightly sticky and slightly plastic when wet;
few medium and common fine roots; few fine inter-
stitial pores; 40 percent fine, medium, and coarse,
subangular, lime-coated gravel; violently effervescent;
common, medium, pinkish-white (7.5YR 8/2) soft
lime masses and semirounded lime concretions, pink
(7.5YR 8/4 and 7/4) when moist; moderately alkaline;
clear, wavy boundary.

Ch5ca—41 to 59 inches, very pale brown (10YR 7/3) gravelly
loam, light brown (7.5YR 6/4) when moist; massive;
hard and very hard when dry, very friable when
moist, slightly sticky and slightly plastic when wet;
few fine roots; many fine tubular pores; 25 percent
fine, medium, and coarse, subangular, lime-coated
gravel; violently effervescent; common, medium, very
pale brown (10YR 8/3), soft lime masses and semi-
rounded lime concretions; moderately alkaline;
abrupt, wavy boundary.

C6—>59 to 75 inches, light yellowish-brown (10YR 6/4) gravelly
sandy loam, dark brown (7.5YR 4/4) when moist;
massive; slightly hard when dry, very friable when
moist, nonsticky and nonplastic when wet; few fine
and medium tubular pores; many medium interstitial
pores; 45 percent fine, medium, and coarse, subangular
gravel; strongly effervescent; few, medium, very pale
brown (10YR 8/3) lime concretions, pink (7.5YR 7/4)
when moist; moderately alkaline.

The soil has hue of 7.5YR and 10YR, value mainly of 5 to
7 dry and 4 to 6 moist, and chroma of 3 to 4 dry and moist.
The Cea horizon, however, has value of 8 and chroma of 2 or
less. The soil ranges from strongly to violently effervescent and
is mildly to strongly alkaline. Depth to the Cca horizon ranges
from 4 to 14 inches.

The A horizon is loam, sandy loam, gravelly loam, and gravelly
sandy loam. Between depths of 10 and 40 inches the texture
averages gravelly sandy loam or gravelly loam. In places there
are strata of finer or coarser material. The content of coarse
fragments ranges from 5 to 60 percent in any one horizon, but
averages 15 to 35 percent. The Cea horizon is weakly cemented
to noncemented and has few to many semirounded lime

concretions.
Rillito sandy loam, 0 to 1 percent slopes (RaA).—This
nearly level soil is on old alluvial fans and stream terraces.
Unless leveled, slopes are convex and are less than 1
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percent. Areas are dissected by shallow stream channels
at 100- to 500-foot intervals. They are generally oval in
shape and about 10 acres in size.

The soil has a profile similar to the one described as
representative of the series, but the surface layer is sandy
loam 6 to 12 inches thick.

Included with this soil in mapping are small areas of
Coolidge sandy loam, Laveen sandy loam, Tremant loam,
Perryville sandy loam, and Pinal loam, 0 to 1 percent
slopes. The total extent of all included soils is about 20
percent.

This Rillito soil is used for irrigated crops, range,
recreation, wildlife, and a few homesites. Irrigated crops
are cotton, alfalfa, small grain, safflower, and ecitrus.
Capability unit ITs-6 irrigated, subclass VIIs dryland;
Loam Upland range site; horticultural group 6; wildlife
habitat group 2 irrigated, 11 dryland.

Rillito sandy loam, 1 to 3 percent slopes (RaB).—This
gently sloping soil is on old alluvial fans. In most places
slopes are convex. The erosion hazard is moderate. Areas
are long and narrow and about 50 acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is sandy
loam 8 to 10 inches thick.

Included with this soil in mapping are small areas of
Laveen sandy loam; Coolidge gravelly sandy loam, 1 to 3
percent slopes; Perryville gravelly sandy loam, 1 to 3
percent slopes; and Pinal loam, 0 to 1 percent slopes.
Also included are a few sreas where slopes are short and
are more than 3 percent and a few areas where the surface
is gravelly. The total extent of all included soils is about
20 percent.

This Rillito soil is used for irrigated crops and range. A
few areas are used as homesites. Only a small acresge is
cultivated. Irrigated crops are cotton, alfalfa, barley, saf-
flower, and citrus. Capability unit ITe—6 irrigated, subclass
V1le dryland ; Loam Upland range site; horticultural group
6; wildlife habitat group 2 irrigated, 11 dryland.

Rillito loam, 0 to 1 percent slopes (RbA).—This nearly
level soil is on old alluvial fans. Slopes are generally less
than 1 percent and are slightly convex. Except in cul-
tivated areas, surface drainage is provided by a dendritic
pattern of shallow stream channels at 50- to 200-foot
intervals. Areas are long and narrow and about 20 acres
in size. The soil has the profile described as representative
of the series. ]

Included with this soil in mapping are small areas of
Laveen loam, 0 to 1 percent slopes; Perryville gravelly
loam, 0 to 1 percent slopes; Coolidge sandy loam; and
Tremant loam. Also included are a few leveled areas
where the gravelly underlying material has been exposed.
The total extent of all included soils is about 20 percent.

This Rillito soil is used for irrigated crops, range,
recreation, wildlife, and a few homesites. Irrigated crops
are cotton, alfalfa, barley, safflower, and citrus. - Cap-
ability unit IIs—6 irrigated, subclass VIIs dryland; Loam
Upland range site; horticultural group 6; wildlife habitat
group 2 irrigated, 11 dryland.

Rillito loam, 1 to 3 percent slopes (RbB).—This gently
sloping soil is on old alluvial fans. Slopes are convex.
They are typically less than 2 percent, but a few are short
and are as much as 5 percent. The erosion hazard is
moderate. Surface drainage is provided by a dendritic
pattern of shallow stream channels spaced at 50- to 400-
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foot intervals. Areas are long and narrow and about 20
acres in size.

The soil has a profile similar to the one described as
representative of the series, but the surface layer is loam
about 10 inches thick and depth to the gravelly under-
lying material is 2 to 10 inches less than in the representa-
tive profile.

Included with this soil in mapping are small areas of
Laveen loam, 1 to 3 percent slopes; Perryville gravelly
loam, 1 to 3 percent slopes; and Pinal loam, 1 to 3 percent
slopes. The total extent of all included soils seldom exceeds
20 percent.

This Rillito soil is used for irrigated crops, range,
recreation, wildlife, and a few homesites. The only acre-
ages cultivated are those in fields of better soils. The
crops are cotton, alfalfa, safflower, and citrus. Ca-
pability unit ITe-6 irrigated, subclass Vlle dryland;
Loam Upland range site; horticultural group 6; wildlife
habitat group 2 irrigated, 11 dryland.

Rillito- Harqua complex, 1 to 3 percent slopes (RhB).—
This mapping unit is on old alluvial fans in the Harquahala
Valley and i the Tonopah area. It is dissected by
numerous shallow intermittent stream channels at 200-
to 500-foot intervals. Slopes are mainly 1 to 3 percent, but
in a few areas they are less than 1 percent and in some
they are short and as much as 5 percent. The erosion
hazard is moderate. Areas are long and narrow and about
250 acres in size.

This mapping unit is about 30 percent Rillito gravelly

loam, Rillito gravelly sandy loam, and Rillito sandy loam;
about 30 percent Harqua gravelly clay loam, Harqua
gravelly loam, and Harqua loam; and about 30 percent
Gunsight gravelly loam and Gunsight gravelly sandy
loam. Rillito and Gunsight soils are near the center of
alluvial fans and on steeper side slopes. Harqua soils occur
as small oval areas also near the center of the alluvial
fans. They are slightly saline to strongly saline and are
covered with a varnished desert pavement. Each soil has
a profile similar to the one described as representative of
its respective series, but the texture of the surface layer
varies.
* Included with this unit in mapping are areas of Gilman
loam, 0 to 1 percent slopes; Gilman fine sandy loam;
Antho gravelly sandy loam, 0 to 1 percent slopes; Antho
sandy loam, 0 to 1 percent slopes; Carrizo gravelly sandy
loam; Valencia sandy loam, saline-alkali; Estrella loam;
and Estrella loam, saline-alkali. Included soils make up
up about 10 percent of the mapping unit.

Only a small acreage within fields of better soils is
cultivated. The rest is used for range. Capability subclass
VIIe dryland. Rillito soils in Loam Upland range site;
horticultural group 6; wildlife habitat group 11 dryland.
Harqua soils in Saline Upland range site; horticultural
group 5; wildlife habitat group 14 dryland.

Rillito-Perryville complex, 5 to 20 percent slopes
(RpE).—This mapping unit is on remnants of old stream
terraces and alluvial fans that are 10 to 75 feet higher
than the surrounding soils. It is most extensive in the
vicinity of Luke Air Force Base and Litchfield Park.
Slopes are complex, are typically 5 to 15 percent but
range to 20 percent, and are 50 to 500 feet long. Inter-
mittent drainageways dissect the area at 50- to 200-foot
intervals leaving many V-shaped gullies 5 to 20 feet
deep. Runoff is medium, and the erosion hazard 18
moderate.
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This mapping unit is 30 percent Rillito gravelly loam
and Rillito sandy loam; 30 percent Perryville gravelly
loam; 15 percent Gunsight gravelly loam and Gunsight
gravelly sandy loam; and 15 percent Pinal gravelly loam.
The Rillito, Gunsight, and Pinal soils are on the crests and
sides of ridge and hill remnants of dissected old stream
terraces and alluvial fans where slopes are dominantly
5 to 15 percent. Perryville soils are in small depressions
where slopes are 5 to 8 percent. Each soil has a profile
similar to the one described as representative of its
respective series, but the texture of the surface layer
varies.

Included with this unit in mapping are small areas of
Harqua soils and areas of Calciorthids and Torriorthents,
eroded, that are strongly saline or alkali, or both. Included
soils make up about 10 percent of the unit.

This mapping unit is used for grazing. It is not culti-
vated. Capability subclass VIIe dryland; Loam Ubpland
range site; horticultural group 6; wildlife habitat group
11 dryland.

Rock Outcrop

Rock outcrop is exposed bedrock, mainly granite-gneiss,
schist, welded tuff, and basalt. It occurs in intricate
patterns and is mapped with shallow and very shallow
soils in steep mountainous areas and on low hills. Slopes
range from less than 3 to more than 80 percent. Rock

outcrop is suitable only for recreation, wildlife habitat,
water supply, and esthetic purposes.

Rock outcrop-Cherioni complex (RS).—This mapping
unit is on mountainsides and some low hills of the area.
It occurs in several county and city parks. Slopes range
from 5 to 90 percent. Areas are large and irregular in shape.

This mapping unit is mainly about 65 percent Rock
outcrop and about 20 percent Cherioni soils, but in some
areas is less than 50 percent Rock outcrop. The Cherioni
soils have profiles similar to the one described as represen-
tative of the series, but in some areas are very cobbly or
stony. Included in mapping are areas of Gachado soils,
which make up about 5 to 10 percent of the unit.

This mapping unit has few uses. The lower slopes are
occasionally grazed following seasonal rains (fig. 8). Rock
outcrop in capability subclass VIII dryland. Cherioni soil
in capability subclass VIIe dryland; Loam Hills range
site; horticultural group 7; wildlife habitat group 12
dryland.

Suncity Series

The Suncity series consists of well-drained soils that
are shallow over an indurated, silica-lime cemented pan.
These soils formed in valley fill material that was deposited
on old alluvial fans and old stream terraces. The fill
material was derived from granite, granite-gneiss, andesite,
limestone, and basalt. Slopes are 0 to 3 percent. Elevations

Figure 8.—Loam Hills range site in poor condition on Rock outcrop-Cherioni complex.
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are 1,050 to 1,400 feet. The native vegetation is creosote-
bush, bursage, cactus, annual weeds and grasses, and

scattered mesquite, paloverde, and ironwood trees. The

average annual railfall is about 6 to 8 inches, the mean
annual air temperature is 69° to 74° F, and the frost-free
season is 270 to 320 days.

In a representative profile the surface is light yellowish-
brown and light brown very gravelly loam and loam about
3 inches thick. The subsoil is brown and reddish-brown
loam and clay loam about 10 inches thick. It is underlain
by a pinkish-white indurated pan. The soil is moderately
alkaline and weakly saline to strongly saline. It is gen-

_erally calcareous throughout.

Permeability is moderately slow in the subsoil, and the
pan is impermeable. Runoff is slow, and the erosion hazard
is slight. The available water capacity is about 2 to 3
inches. Roots penetrate to a depth of less than 20 inches.

Suncity soils are used for range and wildlife. A few
areas are used as homesites.

The Suncity soils in Maricopa County are mapped only
with Pinal soils.

Representative profile of Suncity gravelly loam, in an
area of Pinal-Suncity complex, 0 to 3 percent slopes, 1,300
feet east and 140 feet north of southwest corner of NW}
of sec. 13, T. 4 N., R. 1 W. in an uncultivated area north
of Sun City:

A2—0 to 1 inch, light yellowish-brown (10YR 6/4) and light-
brown (7.5YR 6/4) very gravelly loam, dark yellowish
brown (10YR 4/4) and dark brown (7.5YR 4/4)
when moist; weak, thin, platy structure; slightly hard
when dry, very friable when moist, slightly sticky and
plastic when wet; common fine roots; many fine,
medium, and coarse vesicular pores; 80 percent semi-
angular gravel; noneffervescent; moderately alkaline;
abrupt, smooth boundary.

A&B—1 to 3 inches, light-brown (7.5YR 6/4) loam and tongues
of pink (7.5YR 7/4) very gravelly loam from A2
horizon, brown (7.5YR 5/4) when moist; weak,
medium, platy structure; slightly hard when dry, very
friable when moist, slightly sticky and plastic when
wet; common fine roots, many fine and medium
vesicular and few fine tubular pores; 10 percent semi-
angular gravel; strongly effervescent; moderately
alkaline; abrupt, irregular boundary.

Bltca—3 to 6 inches, brown (7.5YR 5/4) heavy loam, reddish
brown (5YR 4/4) moist; weak, very fine, subangular
blocky structure; slightly hard when dry, very friable
when moist, slightly sticky and plastic when wet;
common fine roots; many fine interstitial pores; thin
patchy clay films on peds; 5 percent semiangular
gravel; strongly effervescent; moderately alkaline;
abrupt, smooth boundary.

B2tca—6 to 10 inches, reddish-brown (5YR 4/4) and yellowish-
red (5YR 4/6) clay loam, reddish brown (5YR 4/3)
when moist; moderate, fine, subangular blocky struc-
ture; slightly hard when dry, very friable when moist,
slightly sticky and plastic when wet; few fine roots;
few fine tubular and common fine interstitial pores;
thin patchy clay films on peds; violently effervescent;
common, fine, pinkish-white (7.5YR Sfé), irregularly
shaped, soft lime masses and lime filaments; moder-
ately alkaline; abrupt, smooth boundary.

B3tca—10 to 13 inches, reddish-brown (5YR 4/4) and yellowish-
red (5YR 4/6) very gravelly clay loam, reddish brown
(5YR 4/3) when moist; 40 percent angular pan frag-
ments, 1 to 3 inches in diameter, and 20 percent sub-

) angular gravel.

Csicam—13 to 14 inches, pinkish-white (7.5YR 8/2) and pink
(7.5YR 8/4 and 5YR 8/3), indurated, silica-lime
cemented duripan with a thin laminar layer on the
surface; massive; violently effervescent.

The A horizon is either an A2 horizon or A1l horizon or both.
It has hue of 7.5YR and 10YR, value of 5 to 7 dry and 3 or 4

moist, and chroma of 4 to 6 dry and moist. It is sandy loam,
very fine sandy loam, loam, gravelly very fine sandy loam,
gravelly loam, very gravelly very fine sandy loam, or very
gravelly loam. The B horizon has hue of 7.5YR and 5YR,
value of 4 or 5 dry and 3 or 4 moist, and chroma of 4 to 6 dry
and moist. It is clay loam or gravelly clay loam. The coarse
fragment content averages less than 35 percent. The B horizon
ranges from slightly to strongly saline. Lime filaments and soft
masses or both occur throughout the B horizon in some places,
but only in the lower part in others. In places the B3tca horizon
contains pan fragments. The Csicam horizon is an indurated
layer that ranges from 6 inches to 3 feet in thickness or it is
several l}é- to 3-inch indurated layers separated by softer
material.

Toltec Series

The Toltec series consists of well-drained soils that are
moderately deep over a weakly cemented to strongly
cemented, silica-lime pan. Depth to the pan is about 28
inches. These soils formed in alluvium deposited on old
stream terraces and alluvial fans. The alluvium was
derived from a wide mixture of rock, including granite,
limestone, andesite, schist, tuff, and rhyolite. Slopes are
less than 1 percent. Elevations are 900 to 1,200 feet. In
areas not cultlyated, the vegetation is creosotebush,
saltbush, mesquite trees, and annual weeds and grasses.
The precipitation is 6 to 8 inches, the mean annual air
temperature is 69° to 74° F, and the frost-free season is
250 to 300 days.

In a representative profile the soil is pale-brown and
very pale brown loam to a depth of about 28 inches.
It 1s underlain by a pinkish-gray, weakly cemented to
strongly cemented, silica-lime pan that extends to a depth
of 60 inches. The soil above the pan has a few segregations
of lime and a few irregularly shaped silica-lime concretions.
The soil is strongly effervescent to violently effervescent
and moderately alkaline throughout. In places the pan
consists of many weakly cemented plates % inch to 2
inches thick separated by soil material. .

Permeability is moderate above the pan, and the pan is
slowly permeable. Runoff is slow, and the erosion hazard
is slight. The available water capacity is 6 to 8 inches.
Roots penetrate to a depth of 20 to 40 inches.

Toltec soils are used for irrigated crops and range.
Irrigated crops are cotton, alfalfa, barley, sugar beets, and
sorghum. A few areas are used for homesites.

Representative profile of Toltec loam, 435 feet south
and 200 feet west of northwest corner of NE of sec. 4,
T.1S., R. 2 E. in a cultivated field near Luke Air Force
Base:

Ap—O0 to 12 inches, pale-brown (10YR 6/3) loam, yellowish
brown (10YR 5/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky and
plastic when wet; common fine roots; few very fine
tubular pores; few, fine, silica-lime cemented frag-
ments; violently effervescent; moderately alkaline;
abrupt, smooth boundary.

C1—12 to 20 inches, pale-brown (L0YR 6/3) loam, yellowish
brown (7.5YR 5/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; common fine roots;
many very fine tubular pores; few, white (L0YR 8/2),
silica-lime cemented fragments; violently effervescent;
few, fine, white (10 YR 8/2), lime mottles; moderately
aklaline; abrupt, smooth boundary.

C2ca—20 to 28 inches, very pale brown (L0 YR 7/3) loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; common fine roots;
many very fine tubular pores; common mica flakes;
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strongly effervescent; few, medium and coarse, white
(10YR 8/2), lime mottles; moderately alkaline;
abrupt, irregular boundary.

C3sica—28 to 60 inches, pinkish-gray (7.5YR 7/2), strongly
cemented, silica-lime duripan, light brown (7.5YR
6/4) when moist; massive; extremely hard; violently
effervescent; moderately alkaline.

In most places the Ap and C1 horizons contain few to com-
mon, hard to extremely hard durinodes. Depth to the duripan,
or C3sica horizon, ranges from 20 to 40 inches, but is generally
24 to 30 inches. In places the pan is one 6- to 32-inch, strongly
cemented and imperivous layer. In other places it occurs as
many 1- to 5-centimeter, weakly cemented plates separated
by medium-textured to moderately fine textured material.
Silica-lime cemented fragments and lime filaments occur
throughout.

The Ap, C1, and C2ca horizons have hue of 7.5YR to 10YR,
value of 5.5 to 7 dry and 4 or 5 moist, and chroma of 2 to 4
dry and moist. The A horizon is loam or very fine sandy loam.
The C1 and C2 horizons are loam, very fine sandy loam, or
fine sandy loam. In places the Cea and C3sica horizons contain
iron and manganese stains. The Ap and C1 horizons are mod-
ately alkaline, and the Cca and C3sica horizons are moderately
alkaline to strongly alkaline. In some areas the surface is covered
with a thin salt crust.

Toltec loam (Ta).—This mapping unit occurs near
Luke Air Force Base, in an area near Laveen and Winters-
burg. The surface is convex. Slopes are less than 1 percent.
Areas are oval in shape and 4 to 20 acres in size.

Included with this soil in mapping are small areas of
Gilman loam, 0 to 1 percent slopes; Laveen loam, 0 to 1
percent slopes; and Tucson loam and some small areas
of soils that have an indurated pan. Included soils do not
exceed 10 percent of the mapping unit. Capability unit
IIs-7 irrigated, subclass VIIs dryland; Loam Upland
range site; horticultural group 7; wildlife habitat group 1
irrigated, 11 dryland.

Torrifluvents

Torrifluvents (TB) consists of young, unconsolidated,
gravelly, cobbly, and stony alluvium. It is on young
alluvial fans at the base of several mountain ranges where
it is subject to frequent overflow. The surface is very un-
dulating and dissected by many stream channels that have
cut 3 to 25 feet below the surface. Slopes range from less
than 1 percent to 5 percent. The steeper slopes are near
the base of the mountains. Areas are long and narrow
and about 200 acres in size.

Torrifluvents is highly stratified and varies widely in
texture. It is 35 to 80 percent gravel, cobbles, and stones.
The stony soils are near the mountains, ar.d the gravelly
soils are % to 1 mile from the mountains. Included in
mapping are a few areas of Antho and Ebon soils.

Torrifluvents is used for range. Capability subclass
VIIe dryland; Loam Upland range site; horticultural
group 4; wildlife habitat group 4 irrigated, 11 dryland.

Torriorthents

Torriorthents (Tc) is soil material that has been moved
and used as fill. I't is most extensive in and around the City
of Phoenix. Areas range from 2 to 40 acres in size.

The fill material is unsmoothed, is 3 to 10 feet deep, and
ranges from sandy loam to clay loam. It is as much as 70
percent gravel and cobbles in places. In a few areas it
contains fragments of building material and trash. Several
areas are old sanitary landfills that have been covered with
2 to 5 feet of fill material.

SURVEY

Several areas of Torriorthents in the city of Phoenix
are used or are proposed as building sites. Capability

subclass VIIs dryland.

Torripsamments and Torrifluvents,
Frequently Flooded

Torripsamments and Torrifluvents, frequently flooded
(TD), consists of soils formed in a variety of stratified
sediment recently deposited by intermittent streams.
It is mainly in long, narrow strips in the present channel
of major streams. It is frequently flooded during intense
summer storms. In most areas the surface is smooth, but
in a few it is undulating as a result of blowing. Slopes are
0 to 3 percent. In many areas the boundaries of mapped
areas change with varying streamflow.

Torripsamments and Torrifluvents, frequently flooded,
contains almost no organic matter, except the organic
matter contained when deposited. It is mainly sandy and
is 5 to 80 percent gravel and cobbles. It is similar to
Carrizo and Brios soils, but it supports little or no vegeta-
tion, is in a slightly lower position, and is subject to more
frequent flooding.

Torripsamments and Torrifluvents, frequently flooded,
is used as wildlife habitat. Capability subclass VIII
dryland; horticultural group 4.

Tremant Series

The Tremant series consists of deep, well-drained soils.
These soils formed in gravelly alluvium deposited as old
alluvial fans and stream terraces. The alluvium was
derived from mixed sources, but mainly from igneous
rocks. Slopes are 0 to 5 percent, but are dominantly less
than 1 percent. Klevations are 800 to 1,800 feet. The
vegetation is creosotebush, bursage, cactus, and scattered
paloverde and mesquite trees. The precipitation is 6 to 8
inches, the mean annual air temperature is 69° to 74° F,
and the frost-free season is 270 to 320 days. _

In a representative profile the surface layer is light-
brown very gravelly loam about 1 inch thick. The subsoil
is 35 inches thick. The upper 7 inches is reddish-brown
clay loam, and the lower 28 inches is reddish-brown,
yellowish-red, reddish-yellow, and pink gravelly clay loam.
The underlying material is pink gravelly loam to a depth
of 60 inches. The lower part of the subsoil and the
underlying material contain large amounts of lime. The
soil is moderately alkaline. ] )

Permeability is moderately slow. Runoff is medium. The
erosion hazard is slight to moderate depending upon slope.
The savailable water capacity is 6 to 8 inches. Roots
penetrate to a depth of more than 60 inches.

Tremant soils are used for irrigated crops, range, recrea-
tion, and wildlife. Irrigated crops are cotton, alfalfa, barley,
safflower, sugar beets, sorghum, citrus, and grapes. A
few areas are used for homesites and industry.

Representative profile of Tremant gravelly clay loam,
1,250 feet west and 1,120 feet south of the mnortheast
corner of sec. 23, T. 4 N., R. 2 W. in an uncultivated area
near Beardsley:

A1—0 to 1 inch, light-brown (7.5YR 6/4) very gra\(elly loam,
brown (7.5 YR 5/4) when moist; weak, medium, platy
structure; slightly hard when dry, friable when moist,

slightly sticky and slightly plastic when wet; many
fine roots; few fine tubular and common fine vesicular
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pores; 50 percent subangular gravel; noneffervescent;
moderately alkaline; abrupt, smooth boundary.

B21t—1 to 8 inches, reddish-brown (5YR 5/4) clay loam,
reddish brown (5YR 4/4) when moist; weak, very
fine, subangular blocky structure; slightly hard when
dry, very friable when moist, sticky and plastic when
wet; many fine roots; few fine and medium tubular
pores; few thin clay films on peds; 5 percent gravel;
slightly effervescent; moderately alkaline; abrupt,
smooth boundary.

B22tca—S8 to 14 inches, reddish-brown (5YR 5/4) gravelly
clay loam, reddish brown (5YR 4/4) when moist;
weak, fine, subangular blocky structure; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; many fine interstitial pores;
common thin clay films on peds and in pores; 15 to 20
percent gravel; violently effervescent; many, fine,
pinkish-white (5YR 8/2) lime filaments; moderately
alkaline; clear, smooth boundary.

B23tca—I14 to 23 inches, yellowish-red (5YR 5/8) and pink
(7.5YR 7/4) gravelly clay loam, reddish brown (5YR
4/4) and reddish yellow (7.5YR 6/6) when moist;
weak, fine, subangular blocky structure; hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; few fine roots; few medium inter-
stitial and very few fine tubular pores; few thin clay
films on peds and in pores; 35 percent gravel; vio-
lently effervescent; many, coarse, pinkish-white
(5YR 8/2) lime segregations, soft lime masses, and
common fine and medium nodules of lime; moderately
alkaline; clear, wavy boundary.

B3ca—23 to 36 inches, reddish-yellow (7.5YR 7/6) and pink
(5YR 7/4) gravelly loam, strong browun (7.5YR 5/6)
when moist; massive; very hard when dry, firm when
moist, slightly sticky and slightly plastic when wet;
very few fine tubular pores; very few thin clay films in
pores; 25 percent gravel; violently effervescent; many
coarse, pinkish-white (5YR 8/2), soft lime masses;
moderately alkaline; clear, smooth boundary.

Cca—36 to 60 inches, pink (7.5YR 7/4) gravelly loam, light
brown (7.5 YR 6/4) when moist; massive; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; common fine tubular and
few fine interstitial pores; 35 percent gravel; violently
effervescent; many, coarse, pinkish-white (7.5YR
8/2) lime spots, soft lime masses, and lime concretions;
moderately alkaline.

A desert pavement covers about 65 percent of the surface.
The solum ranges from 12 to 48 inches in thickness. Depth to a
horizon that is 15 percent or more calcium carbonate equivalent
ranges from 14 to 30 inches. The calcium carbonate equivalent
below this depth ranges from 15 to 60 percent. The mean annual
soil temperature ranges from 72° to 80° F. The soil is generally
dry between depths of 7 to 20 inches and is dry to a depth of 12
inches more than half the time the soil temperature is more than
41° F. The soil between depths of 10 and 40 inches is 15 to 35
percent coarse fragments. The coarse fragments are mainly
gravel, but in places are as much as 15 percent cobbles. The
solum ranges from mildly alkaline to strongly alkaline.

The A horizon has hue of 5YR to 10YR, value of 5 to 7 dry
and 3 to 5 moist, and chroma of 2 to 4. It is very gravelly loam,
gravelly loam, loam, gravelly clay loam, clay loam, or gravelly
sandy loam. A thin, discontinuous A2 horizon and a thin Bl
horizon occur in some areas. The B horizon has hue of 5YR
or 7.5YR, value of 4 to 6 dry and 3 to 5 moist, and chroma of
3 to 5. It is gravelly clay loam, gravelly sandy clay loam, or
gravelly heavy loam. It is generally 15 to 35 percent coarse
fragments, but the content of gravel varies. The B2t horizon
ranges from weak to moderate, fine to medium, subangular
blocky and is weak, prismatic in places. The C horizon has hue
of 5YR or 7.5YR, value of 5 to 8 dry and 4 to 6 moist, and
chroma of 3 to 6. It is gravelly loam, gravelly clay loam, gravelly
sandy loam, loam, or sandy loam to a depth of 40 inches or more.
Strata of sand and gravel are common at a depth of more than
40 inches. The C horizon is weakly cemented in places.

Tremant loam (Te).—This nearly level soil is on old
alluvial fans and stream terraces. The surface is slightly

convex. In areas not cultivated, it is dissected by shallow
stream channels at 100- to 300-foot intervals. Slopes are
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less than 1 percent. Areas are long and narrow and about
15 acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is 8
to 12 inches thick and is relatively free of gravel.

Included with this soil in mapping are small areas of
Rillito loam, 0 to 1 percent slopes; Laveen loam, 0 to 1
percent slopes; and Mohall loam. The total extent of all
included soils seldom exceeds 15 percent. :

This Tremant soil is used for cotton, alfalfa, sorghum,
barley, grapes, safflower, and citrus. It is also used for
range. A few areas are used as homesites. Capability
unit I1s—7 irrigated, subclass VIIs dryland; Loam Upland
range site; horticultural group 2; wildlife habitat group
1 irrigated, 11 dryland.

Tremant gravelly loam, 0 to 1 percent slopes (TTA).—
This nearly level soil is on old alluvial fans and stream
terraces, mainly in the northern part of the Salt River
Valley. Slopes are less than 1 percent. Areas are long and
narrow and about 15 acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
gravelly loam 5 to 12 inches thick, the subsoil is gravelly
loam, and the underlying material is gravelly sandy loam.

Included with this soil in mapping are small areas of
Tremant gravelly sandy loam, 0 to 1 percent slopes;
Laveen loam, 0 to 1 percent slopes; Rillito gravelly
loam, 0 to 1 percent slopes; Mohall loam; and Harqua
gravelly clay loam. The total extent of all included soils
seldom exceeds 15 percent.

This Tremant soil is used mainly for range. A few areas
are used for cotton, barley, citrus, and alfalfa. Capability
unit 1Is—6 irrigated, subclass V1Is dryland; Loam Upland
range site; horticultural group 2; wildlife habitat group 1
irrigated, 11 dryland.

Tremant gravelly loam, 1 to 3 percent slopes (TfB).—
This gently sloping soil is an old alluvial fans and stream
terraces, mainly in the northern part of the Salt River
Valley. Slopes are mainly 1 to 3 percent, but a few short
side slopes are nearly 5 percent. The erosion hazard is
moderate. Areas are long and narrow and about 14
acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
gravelly loam 5 to 12 inches thick. Included in mapping
are small areas of Harqua gravelly clay loam, 1 to 3 per-
cent slopes; Rillito loam, 0 to 1 percent slopes; Gunsight
gravelly loam, 0 to 1 percent slopes; and Laveen loam,
0 to 1 percent slopes. The total extent of all included
soils seldom exceeds 15 percent.

This soil is used for range. Only a small acreage is
cultivated. A few areas are used as homesites. Capability
unit TTe—6 irrigated, subclass VIIe dryland; Loam Upland
range site; horticultural group 2; wildlife habitat group 1
irrigated, 11 dryland.

Tremant clay loam (Tg).—This nearly level soil is on
old alluvial fans and stream terraces, mainly in the
northern part of the Salt River Valley. The surface is
slightly convex. In areas not cultivated it is dissected by
shallow stream channels at 100- to 500-foot intervals.
Slopes are less than 1 percent. Areas are long and narrow
and about 8 acres in size.

The profile of this soil is similar to the one described
as representative of the series, but the surface layer 18
clay loam 6 to 12 inches thick and is relatively free of
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gravel. Included in mapping are small areas of Mohall
clay loam; Vecont clay; Laveen loam, 0 to 1 percent
slopes; Harqua gravelly clay loam, 0 to 1 percent slopes;
and Rillito loam, 0 to 1 percent slopes. The total extent
of all included soils seldom exceeds 15 percent.

This soil is used for irrigated crops and range. Irrigated
crops are cotton, alfalfa, barley, sorghum, sugar beets,
citrus, grapes, and safflower. A few areas are used as
homesites. Capability unit IIs-7 irrigated, subclass
VIIs dryland; Loam Upland range site; horticultural
group 2; wildlife habitat group 1 irrigated, 11 dryland.

Tremant gravelly clay loam (Th).—This nearly level
soil is on old alluvial fans and terraces, mainly in the
northern part of the Salt River Valley. The surface is
slightly convex. It is dissected by shallow stream channels
at 100- to 400-foot intervals. Slopes are generally less than
1 percent, but a few short side slopes are nearly 2 percent.
Areas are long and narrow and average about 12 acres in
size.

The profile of this soil is the one described as represent-
ative of the series. Included in mapping are a few small
areas of Rillito loam, 0 to 1 percent slopes; Mohall clay
loam; Laveen loam, 0 to 1 percent slopes; Pinamt gravelly
clay loam, 0 to 1 percent slopes; and Harqua gravelly
clay loam, 0 to 1 percent slopes. The total extent of all
included soils seldom exceeds 15 percent.

This Tremant soil is used for range. The only acreages
cultivated are those in fields of better soils. Irrigated
crops are cotton, alfalfa, barley, citrus, and sorghums.
A few areas are used as homesites. Capability unit IIs—6
irrigated, subclass VIIs dryland; Loam Upland range
site; horticultural group 2; wildlife habitat group 1
irrigated, 11 dryland.

Tremant complex, 0 to 3 percent slopes (TPB).—This
nearly level to gently sloping mapping unit is on stream
terraces that parallel the Agua Fria River in the northern
part of the Salt River Valley. The surface is slightly con-
vex. It is dissected by shallow stream channels at 100- to
300-foot intervals. Slopes are generally less than 1 percent,
but a few short side slopes are nearly 3 percent. Areas are
long and narrow and range from 50 to 400 acres in size.

This mapping unit is about 40 percent Tremant gravelly
clay loam and 40 percent Tremant loam. The Tremant
gravelly clay loam is on slightly higher positions that
are 80 to 90 percent covered with a varnished desert
pavement of gravel and cobbles. The Tremant loam is
in slightly concave depressions. It has a profile similar
to the one described as representative of the series, but
the surface layer is 4 to 12 inches thick.

Included with this unit in mapping are small areas of
Mohall loam; Estrella loam; Pinamt gravelly loam;
Laveen loam, 0 to 1 percent slopes; and Gilman loam,
0 to 1 percent slopes. In most areas included soils make
up about 20 percent of the unit. Several mapped areas
north of Beardsley are as much as 20 percent Antho
gravelly sandy loam. This soil occurs as slight ridges
that meander throughout those areas.

This mapping unit is used for range. It is not cultivated.
Capability subclass VIIs dryland; Loam Upland range
site; horticultural group 2; wildlife habitat group 11
dryland.

Tremant-Rillito complex, 0 to 1 percent slopes (TrA).—
This nearly level mapping unit is on old alluvial fans and
stream terraces. It occurs throughout the survey area,
but is most extensive in the northern part of the Salt

River Valley. It is dissected by shallow stream channels
at 50- to 300-foot intervals. Slopes are generally less than
1 percent, but a few short side slopes are as much as 2
percent. Areas are long and narrow and range from 12
to 200 acres in size.

This mapping unit is about 40 percent Tremant gravelly
clay loam, 25 percent a Rillito gravelly loam that has 0 to
1 percent slopes, and 20 percent a Gunsight gravelly
loam that has 0 to 1 percent slopes. These soils have
profiles similar to the ones described as representative
of their respective series, but the Rillito soil has a surface
layer of gravelly loam. The Tremant soil is in small,
oval-shaped areas that are about 200 feet in diameter
and are in the center of alluvial fans surrounded by
Rillito soils.., The Tremant soil is nearly covered with
a varnished gravelly desert pavement and the Gunsight
and Rillito soils are 30 to 70 percent covered with an
unvarnished gravel. Rodent burrows are numerous in
the areas of Rillito soils.

Included with this unit in mapping are small areas of
Laveen loam, 0 to 1 percent slopes; Harqua gravelly
clay loam, 0 to 1 percent slopes; and Perryville gravelly
loam, 0 to 1 percent slopes. Included soils make up about
15 percent of the unit.

This mapping unit is used for range. The only acreages
cultivated are those in fields of better soils. A few areas
are used as homesites and feedlots. Capability unit
IIs-6 irrigated, subclass VIIs dryland. Tremant soil in
Loam Upland range site; horticultural group 2; wildlife
habitat group 1 irrigated, 11 dryland. Rillito soil in Loam
Ubpland range site; horticultural group 6; wildlife habitat
group 2 irrigated, 11 dryland.

Tremant-Rillito complex, 1 te 3 percent slopes (TrB).—
This gently sloping mapping unit is on ridges of old
alluvial fans. It occurs throughout the survey area, but
is most extensive in the northern part of the Salt River
Valley. It is dissected by intermittent stream channels, 1
to 10 feet deep, at 50- to 300-foot intervals. Slopes are
generally about 1 to 2 percent, but a few short side slopes
are nearly 5 percent. The erosion hazard is moderate.
Areas are long and narrow and about 10 to 25 acres in size.

This mapping unit is about 35 percent Tremant
gravelly clay loam, 30 percent a Rillito gravelly loam
that has 1 to 3 percent slopes, and 25 percent a Gunsight
gravelly loam that has 1 to 3 percent slopes. These soils
have profiles similar to the ones described as representa-
tive of their respective series, but the Rillito soil has a

surface layer of gravelly loam. The Tremant soil is in
small, oval-shaped areas that are about 200 feet in

diameter, are near the center of alluvial fans, and are
surrounded by Rillito and Gunsight soils. The Tremant
soil is 80 to 90 percent covered with a varnished, gravelly
desert pavement, and the Gunsight and Rillito soils are
30 to 70 percent covered with unvarnished gravel. Rodent
burrows are numerous in the areas of Gunsight and Rillito
soils.

Included with this unit in mapping are small areas of
Laveen loam, 1 to 3 percent slopes; Coolidge gravelly
sandy loam, 1 to 3 percent slopes; Perryville gravelly loam,
1 to 3 percent slopes; and a Harqua gravelly clay loam
that has slopes of 0 to 1 percent. Included soils make up
about 10 percent of the unit. )

This mapping unit is used for range. It is not cul tivated.
Capability subclass VITe dryland. Tremant soil in Loam
Upland range site; horticultural group 2; wildlife habitat
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group 1 irrigated, 11 dryland. Rillito soil in Loam Upland
range site; horticultural group 6; wildlife habitat group
2 irrigated, 11 dryland.

Tremant-Rillito complex, 0 to 5 percent slopes (TSC).—
This nearly level to sloping mapping unit is on old alluvial
fans. It is dissected by intermittent stream channels at
100- to 300-foot intervals. The channels have cut 1 foot to
15 feet below the surface. Slopes are generally less than 1
percent, but many short side slopes are as much as 5
percent. The erosion hazard is moderate. Areas are long
and narrow and about 100 acres in size.

This mapping unit is about 35 percent Tremant gravelly
clay loam, 30 percent a Rillito gravelly loam that has 0 to 3
percent slopes, and 20 percent a Gunsight gravelly loam
that has 0 to 5 percent slopes. These soils have profiles
similar to the ones described as representative of their
respective series, but the Rillito soil has a surface layer of
gravelly loam and slopes of more than 1 percent. The
Tremant soil is in oval-shaped areas that are about 200
feet in diameter and are near the center of alluvial fans.
It is 80 to 90 percent covered with a varnished desert
pavement of gravel and a few cobbles. The Rillito soil is
on concave side slopes near the center of a few alluvial fans.
The Gunsight soil is on the steeper, concave sides of
alluvial fans. The Gunsight and Rillito soils are 40 to 60
percent covered with unvarnished gravel.

Included with this unit in mapping are a few areas of
Carrizo gravelly sandy loam; Laveen sandy loam; Coo-
lidge gravelly sandy loam, 1 to 3 percent slopes; and Perry-
ville gravelly loam, 0 to 1 percent slopes. Included soils
make up no more than 15 percent of the unit.

This mapping unit is used for range. It is not cultivated.
A few areas are used as homesites. Capability subclass VIIs
dryland. Tremant soil in Loam Upland range site;
horticultural group 2; wildlife habitat group 11 dryland.
Rillito soil and Gunsight soil in Loam Upland range site;
horticultural group 6; wildlife habitat group 11 dryland.

Trix Series

The Trix series consists of deep, well-drained soils.
These soils formed in 20 to 40 inches of recent alluvium
that was deposited over an older surface on valley plains
and low terraces. The alluvium was derived from granite,
schist, rhyolite, and some material from basic igneous
rocks. Slopes are less than 1 percent. Elevations range
from 900 to 1,300 feet. In areas not cultivated the vegeta-
tion is creosotebush, cactus, annual weeds and grasses,
and scattered mesquite and paloverde trees. Precipitation
is 6 to 8 inches, the mean annual air temperature is 69° to
74° F, and the frost-free season is 250 to 300 days.

In a representative profile the surface layer is brown
clay loam about 10 inches thick. The underlying material
is light-brown clay loam to a depth of 30 inches. Below
this to a depth of 65 inches is an old buried soil of brown
sandy clay loam and clay loam. The lower part of the
soil contains visible amounts of lime. The soil is moderately
alkaline and strongly to violently effervescent.

Permeability is moderately slow. Runoff is slow, and
the erosion hazard is slight. The available water capacity
is 11 to 13 inches. Roots penetrate to a depth of 5 feet or
more.

Trix soils are used for cotton, alfalfa, sorghum, barley,
sugar beets, safflower, citrus, wheat, and truck crops.

Parts of the cities of Phoenix and Glendale are on these
soils.

Representative profile of Trix clay loam, 17 feet east
and 34 feet south of northwest corner of NEY of sec. 22,
T.2N., R. 1 E. in a cultivated field west of Glendale:

Ap—O0 to 10 inches, brown (7.5YR 5/4) clay loam, dark brown
(7.5 YR 4/4) when moist; massive; hard when dry,
firm when moist, sticky and plastic when wet; com-
mon fine and very fine roots; few fine tubular pores;
strongly effervescent; moderately alkaline; abrupt,
smooth boundary.

C1—10 to 30 inches, light-brown (7.5YR 6/4) clay loam, dark
brown (7.5YR 4/4) when moist; massive; very hard
when dry, firm when moist, sticky and plastic when
wet; common fine and very fine roots; many very fine
and few fine tubular pores; violently effervescent;
few, fine, faint filaments of lime; moderately alkaline;
abrupt, smooth boundary.

B1tb—30 to 34 inches, brown (7.5YR 5/4) sandy clay loam,
dark brown (7.5YR 4/4) when moist; massive; hard
when dry, friable when moist, sticky and plastic when
wet; common fine and very fine roots; common very
fine and few fine tubular pores; few thin clay films in
pores; common fine gravel; strongly effervescent;
few fine filaments of lime; moderately alkaline; grad-
ual, smooth boundary.

B2tb—34 to 49 inches, brown (7.5YR 5/4) clay loam, dark
brown (7.5YR 4/4) when moist; moderate, fine and
medium, subangular blocky structure; very hard
when dry, firm when moist, sticky and plastic when
wet; common fine and very fine roots; few fine tubular
pores; common thin clay films on peds and in pores;
strongly effervescent; common faint filaments of lime;
moderately alkaline; clear, wavy boundary.

49 to 65 inches, brown (7.5YR 5/4) and light brown

(7.5YR 6/4) clay loam, dark brown (7.5YR 4/4)
when moist; weak, medium, subangular blocky struc-
ture; hard when dry, friable when moist, sticky and
plastic when wet; common fine and very fine roots;
many fine tubular pores; violently effervescent; few,

fine and medium, distinct, pinkish-white (7.5YR 8/2)

filaments and segregations of lime, pinkish gray (7.5 YR

7/2) when moist; moderately alkaline.

The soil ranges from slightly to strongly effervescent. Depth
to the buried B horizon ranges from 20 to 39 inches, but is
commonly 30 inches.

The A horizon has hue of 10YR and 7.5YR and value of 5 or
6 dry and 3 or 4 moist. It is dominantly clay loam, but is silty
clay loam in places. This horizon is weak, fine, granular, or it is
massive.

The C1 horizon has hue of 10YR and 7.5YR, value of 4 to
6 dry and 3 to 5 moist, and chroma of 2 to 4 dry and moist. It
is heavy loam, clay loam, and silty clay loam. The buried Bt
horizon has hue of 7.5YR and 5 YR, value of 5 or 6 dry and 4 or
5 moist, and chroma of 3 to 6 dry and moist. It is heavy loam,
clay loam, and sandy clay loam and ranges from weak to mod-
erate subangular blocky. A loam Ceca horizon that contains
many lime segregations and masses is within a depth of 60
inches in many places.

Trix clay loam (Tt).—This soil is mainly in the Salt
River Valley and is most extensive near Glendale. Slopes
are generally slightly concave and less than 1 percent.
Areas are generally more than 40 acres in size.

Included with this soil in mapping are a few small areas
of Avondale clay loam, Glenber clay loam, Mohall clay
loam, and Laveen clay loam. Included soils make up
about 12 percent of the mapping unit.

All the acreage of this Trix soil is cultivated, except
those areas covered with buildings. Capability unit I-1
irrigated, subclass VIIc dryland; Loam Upland range
site: horticultural group 1; wildlife babitat group 1 1rri-
gated, 11 dryland.

B3cab
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Tucson Series

The Tucson series consists of deep, well-drained soils
that have large amounts of lime near the surface. These
soils formed on old alluvial fans and valley plains parallel-
ing major stream channels. The alluvium was derived
from a wide variety of rocks, including granite, rhyolite,
andesite, and some limestone and basalt. Slopes are less
than 1 percent. Elevations are from 800 to 1,400 feet.
The native vegetation is creosotebush, bursage, and
scattered mesquite and paloverde trees. The average
annual rainfall is 6 to 8 inches, the mean annual air
temperature is 68° to 74° F, and the frost-free season is
250 to 290 days.

In a representative profile the surface layer is light-
brown loam about 14 inches thick. The subsoil is yellowish-
red clay loam about 22 inches thick. The underlying
material is light-brown loam to a depth of 65 inches or
more. The subsoil and underlying material contain large
concentrations of lime. The soil is moderately alkaline
throughout.

Permeability is moderately slow. Runoff is medium,
and the erosion hazard is slight. The available water
capacity is 11 to 12 inches. Roots penetrate to a depth of
60 inches or more.

Tucson soils are used for irrigated crops and range.
Irrigated crops are cotton, alfalfa, small grains, sugar
beets, safflower, grapes, citrus, sorghums, and vegetables.
A few areas are used as homesites.

Representative profile of Tucson loam, 2,260 feet north
and 110 feet east of southwest corner of sec. 32, T. 2 N,
R. 8 W. in a cultivated field in the Harquahala Valley:

Ap—O0 to 14 inches, light-brown (7.5YR 6/4) heavy loam,
reddish brown (5YR 4/4) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; many fine and
medium roots; few very fine tubular pores; few fine
gravel; violently effervescent; moderately alkaline;
clear, smooth boundary.

B2ltca—I14 to 20 inches, yellowish-red (5YR 5/6) clay loam,
yellowish red (5YR 4/6) when moist; weak to mod-
crate, fine and medium, subangular blocky structure;
very hard when dry, friable when moist, slightly
sticky and plastic when wet; many very fine and
fine roots; common fine tubular pores; few thin clay
films on peds; few fine gravel; few, very fine, black
(I0YR 2/1) stains on peds; violently effervescent;
common, fine and medium, pinkish-white (7.5YR
8/2) and white (5YR 8/1), irregularly shaped, soft
lime masses and common fine lime filaments, pink
(7.5YR 8/4) when moist; moderately alkaline; clear,
smooth boundary.

B22tca—20 to 31 inches, yellowish-red (5YR 4/6) clay loam,
yellowish red (5YR 4/8) when moist; moderate, fine
and medium, subangular blocky structure; very hard
when dry, friable when moist, sticky and plastic
when wet; common very fine and fine roots; many
fine and medium tubular pores; few thin clay films
on peds and in pores; few, very fine, black (10YR
2/1) stains on peds; violently effervescent; many,
fine and medium, pinkish-white (7.5YR 8/2), irregu-
larly shaped, soft lime masses and common fine lime
filaments, pink (7.5YR 8/4) when moist; moderately
alkaline; clear, wavy boundary.

B3tca—31 to 36 inches, yellowish-red (5YR 5/6) clay loam,
reddish brown (5YR 4/4) when moist; weak, medium
and coarse, subangular blocky structure; hard when
dry, friable when moist, sticky and plastic when
wet; common very fine and fine roots; many fine and
medium tubular pores; few thin clay films in pores;
few fine medium and coarse gravel; few, medium,
black (I0YR 2/1) stains on peds; violently effer-
vescent; common, fine, pinkish-white (7.5YR 8/2),

irregularly shaped and rounded, soft lime masses,
pinkish white (7.5YR 8/2) when moist; moderately
alkaline; clear, smooth boundary.

36 to 65 inches, light-brown (7.5YR 6/4) heavy loam,
dark brown (7.5YR 4/4) when moist; weak, medium
and coarse, subangular blocky structure; hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; common fine roots; few very fine
and fine tubular pores; few fine, medium, and coarse
gravel; few, medium, black (I0YR 2/1) stains on
faces of peds; few, medium and coarse, pinkish-white
(7.5YR 8/2) gypsum crystals; violently effervescent;
common, fine, pinkish-white (7.5YR 8/2), irregularly
shaped and rounded, soft lime masses and common
fine lime filaments, pinkish white (7.5YR 8/2) when
moist; moderately alkaline.

Cea

The solum ranges from 20 to 55 inches or more in thickness.
Depth to the zone of lime accumulation ranges from 6 to 16
inches. The soil is calcareous throughout. Reaction is generally
moderately alkaline and is strongly alkaline in the lower part
of the C horizon. The soil is generally dry unless irrigated, but
is moist in some areas during summer, mainly July and August.
The mean annual soil temperature at a depth of 20 inches is
72° to 80° F. The content of coarse fragments between depths
of 10 and 40 inches is less than 15 percent.

The A horizon has hue of 10YR to 5YR, value of 5 to 7 dry
and 4 or 5 moist, and chroma of 2 through 4. It is loam, clay
loam, and sandy clay loam. The B2t horizon has hue of 7.5 YR
or 5YR, value of 4 to 6 dry and 3 to 5 moist, and chroma of 4
to 8. The B3 horizon is clay loam, sandy clay loam, and heavy
loam. It ranges from weak or moderate, fine to coarse, sub-
angular and angular blocky. In places the B3teca and Ceca
horizons are weakly lime cemented or contain a few durinodes
(less than 10 percent). The Cca horizon is heavy loam, sandy
loam, sandy clay loam, or light clay loam. In places black
stains are on ped faces in the lower part of the soil.

Tucson loam (Tu).—This nearly level soil is on old
alluvial fans and valley plains that parallel the major
streams. It occurs throughout the survey area. Slopes are
slightly concave and generally less than 1 percent. Arcas
are generally somewhat oval in shape and about 25
acres in size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Casa
Grande loam; Laveen loam, 0 to 1 percent slopes; Gilman
loam, 0 to 1 percent slopes; Estrella loam; and Tremant
loam. Included soils make up about 15 percent of the
unit.

This Tucsen soil is used for cotton, alfalfa, small grain,
vegetables, sugar beets, and safflower. Some arcas are
used for range. Part of the city of Phoenix is on this soil.
Capability unit I-1 irrigated, subelass VIIe dryland;
Loam Upland range site; horticultural group 2; wildlife
habitat group 1 irrigated, 11 dryland.

Tucson clay loam (Tw).—This nearly level soil is on old
alluvial fans and valley plains that parallel major streams.
It occurs throughout the survey area. Slopes are generally
concave and less than 1 percent. Areas are generally
somewhat oval in shape and about 20 acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is clay
loam 8 to 14 inches thick. Included in mapping are small
areas of Casa Grarde loam; Mohall clay loam; Laveen
loam, 0 to 1 percent slopes; Gilman loam, 0 to 1 percent
slopes; and Estrella loam. Included soils make up about

18 percent of the mapping unit. Some mapped areas

south of Tolleson are about 3 percent Toltec loam.

This soil is used for cotton, alfalfa, small grain, sor-
ghums, sugar beets, truck crops, grapes, safflower, and
citrus. A few areas are used for range. Parts of the cities
of Phoenix, Peoria, and Glendale are on this soil. Capa-
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bility unit I-1 irrigated, subclass VIIc dryland; Loam
Upland range site; horticultural group 2; wildlife habitat
group 1 irrigated, 11 dryland.

Valencia Series

The Valencia series consists of deep, well-drained soils.
These soils formed in 20 to 40 inches of recent alluvium
that was deposited over an older surface on valley plains
and alluvial fans. The recent alluvium and the older,
underlying alluvium both were derived from acid and
basic igneous rocks and some shale and limestone. Slopes
are 0 to 1 percent. Elevations are 800 to 1,400 feet. The
natural vegetation is creosotebush, annual weeds, and
grasses, cactus, and scattered mesquite and paloverde
trees. The average annual rainfall is 6 to 8 inches, the
mean annual air temperature is 69° to 74° F, and the
frost-free season is 250 to 300 days.

In a representative profile the surface layer is brown
sandy loam about 10 inches thick. The underlying material
is light-brown sandy loam to a depth of 26 inches. Below
this is older, buried light-brown and brown clay loam and
sandy clay loam to a depth of 60 inches or more. The
upper part of the soil is weakly effervescent to strongly
effervescent, and the lower part is strongly effervescent to
violently effervescent. The soil is generally moderately
alkaline, but in some areas the lower part is strongly
alkaline to very strongly alkaline.

Permeability is moderately rapid in the upper part of
the soil and moderately slow in the lower part. Runoff is
slow, and the erosion hazard is slight. Roots penetrate to a
depth of 60 inches or more.

Valencia soils are used for irrigated crops, recreation,
range, and wildlife. Irrigated crops are cotton, alfalfa,
small grains, grapes, sorghum, citrus, sugar beets, saf-
flower, and truck crops. Part of the city of Phoenix is on
these soils. Some areas are used as homesites.

Representative profile of Valencia sandy loam, 580 feet
north and 340 feet west of southeast corner of sec. 20,
T. 2 S, R. 1 W. in a cultivated field in the Rainbow
Valley:

Ap—0 to 10 inches, brown (7.5YR 5/4) sandy loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; few fine roots; many
fine interstitial pores; slightly effervescent; moderately
alkaline; abrupt, smooth boundary.

C1—10 to 22 inches, light-brown (7.5YR 6/4) sandy loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky and
slightly plastic when wet; few fine roots; few very fine
tubular pores; strongly effervescent; few, fine, faint,
pinkish-white (7.5YR 8/2) filaments cof lime; moder-
ately alkaline; abrupt, smooth boundary.

C2—22 to 26 inches, light-brown (7.5YR 6/4) sandy loam,
dark brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky and
slightly plastic when wet; few fine roots; common very
fine tubular pores; strongly effervescent; moderately
alkaline; clear, smooth boundary.

IIB21tcab—26 to 31 inches, light-brown (7.5YR 6/4) light
sandy clay loam, reddish brown (5YR 4/4) when
moist; weak, fine, subangular blocky structure; hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few fine roots; common
very fine and fine tubular pores; few thin clay films
on peds and in pores; strongly effervescent to violently
effervescent; common, fine, distinct, pink (7.5YR 8/4)
filaments of lime, light brown (7.5YR 6/4) when
moist; moderately alkaline; clear, wavy boundary.

I1IB22tcab—31 to 48 inches, brown (7.5YR 5/4) clay loam,
reddish-brown (5YR 4/4) when moist; moderate,
medium, subangular blocky structure; hard when dry,
friable when moist, slightly sticky and plastic when
wet; few fine roots; few very fine tubular pores;
common thin clay films on peds and in pores; vio-
lently effervescent; common, fine and medium,
distinet, pink (7.5YR 8/4) filaments and mottles of
lime, pink (7.5YR 7/4) when moist; moderately
alkaline; gradual, wavy boundary.

IIB3tcab—48 to 60 inches, light-brown (7.5YR 6/4) sandy clay
loam, brown (7.5YR 5/4) when moist; weak, medium,
subangular blocky structure; hard when dry, friable
when moist, slightly sticky and plastic when wet;
common very fine and few fine tubular pores; few thin
clay films on peds and in pores; violently effervescent;
many, medium, distinct, pinkish-white (7.5YR 8/2)
lime mottles, pink (7.5YR 8/4) when moist; moder-
ately alkaline.

Depth to the buried IIB2t horizon is dominantly 20 to 30
inches, but ranges from 20 to 39 inches. The soil ranges from
effervescent to violently effervescent and is mildly alkaline to
moderately alkaline and in a few places is strongly alkaline to
very strongly alkaline.

The A and C horizons have hue of 7.5YR and 10YR, value
of 5 or 6 dry and 4 or 5 moist, and chroma of 2 to 4 dry and
moist. These horizons commonly are fine sandy loam and sandy
loam, but contain strata of finer textured or coarser textured
material in places. The B2t horizon has hue of 5YR and 7.5YR,
value of 5 or 6 dry and 3 to 5 moist, and chroma of 3 to 6 dry
and moist. It is clay loam, sandy clay loam, or heavy loam. It is
mainly weak or moderate, fine to medium, subangular blocky.
In places it is massive. The buried part of the soil contains few
to many, very fine to medium filaments and masses of powdery
lime. A IIBIb horizon of gravelly sandy loam, sandy clay
loam, or gravelly sandy clay loam occurs in places.

Valencia sandy loam (Va).—This nearly level soil is at
the lower ends of alluvial fans and valley plains. It occurs
throughout the survey area. Slopes are generally less
than 1 percent. Unless cultivated, areas are dissected by
shallow stream channels at 200- to 500-foot intervals.
Areas are generally about 40 acres in size, but range from
2 to 400 acres.

This soil has the profile described as representative of
the series. Included in mapping are a few small areas of
Collidge sandy loam, Estrella loam, and Mohall sandy
loam. Included soils make up about 15 percent of the
mapping unit.

This Valencia soil holds 8 to 10 inches of water avail-
able to plants. It is used for cotton, alfalfa, sorghum,
small grain, safflower, sugar beets, citrus, and truck
crops. Part of the city of Phoenix is on the soil. A few
areas are used for range. Capability unit I-2 irrigated,
subclass VIIc dryland; Loam Upland range site; horti-
cultural group 1; wildlife habitat group 1 irrigated, 11
dryland.

Valencia sandy loam, saline-alkali (Vb).—This nearly
level soil is on alluvial fans and valley plains in the
Harquahala Valley and near Wintersburg. Unless culti-
vated, it is hummocky. Slopes are less than 1 percent.
Areas are oval in shape and range from 2 to 50 acres
in size.

This soil has a profile similar to the one described as
representative of the series, but is strongly saline to very
strongly saline and alkaline in the lower part. Included
in mapping are small areas of Casa Grande sandy loam;
Antho sandy loam, saline-alkali, 0 to 1 percent slopes;
Estrella loam, saline-alkali; and Coolidge sandy loam,
0 to 1 percent slopes. Included soils make up about 30

percent of the mapping unit.
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Permeability is slow in the lower part of the soil. The
available water capacity is 6 to 8 inches.

This Valencia soil is used for cotton, alfalfa, barley,
sorghum, sugar beets, and safflower. About half the
acreage is used for range and is not cultivated. Capability
unit ITs—9 irrigated, subclass VIIs dryland; Saline Upland
range site; horticultural group 5; wildlife habitat group 1
irrigated, 11 dryland.

Valencia gravelly sandy loam (Vc¢).—This nearly level
soil is on alluvial fans and valley plains. It occurs through-
out the survey area. Slopes are slightly convex and less
than 1 percent. Areas are long and narrow and about 10
acres in size.

This soil has a profile similar to the one described as
representative of the series, but the upper 10 to 30 inches
is 15 to 35 percent gravel and the available water capacity
is 7.5 to 8.5 inches. Included in mapping are a few small
areas of Antho gravelly sandy loam, 0 to 1 percent slopes;
Carrizo gravelly sandy loam; and Estrella loam. Included
soils make up about 20 percent of the unit.

This Valencia soil holds 8 to 10 inches of water available
to plants. About half the acreage is cultivated. Cotton,
alfalfa, barley, safflower, citrus, and grapes are the main
crops. A few areas are used for range. Capability unit [-2
irrigated, subclass VIIc dryland ; Loam Upland range site;
horticultural group 1; wildlife habitat group 1 irrigated,
11 dryland.

Vecont Series

The Vecont series consists of deep, well-drained soils.
These soils formed in alluvium that was deposited in
slightly concave, depressed areas in old alluvial fans and
valley plains. The alluvium was derived from a wide
mixture of rock, including granite, andesite, rhyolite,
schist, limestone, and basalt. Slopes are generally less than
1 percent. Elevations are 1,000 to 1,400 feet. In areas not
cultivated, the vegetation is creosotebush, galleta, annual
weeds and grasses, and scattered mesquite and paloverde
trees. The precipitation is 6 to 8 inches, the mean annual
air temperature is 69° to 74° F, and the frost-free season
is 260 to 300 days.

In a representative profile the surface layer is brown
clay about 15 inches thick. The subsoil is reddish-brown,
brown, and light-brown clay to a depth of 65 inches. The
lower part of the subsoil contains segregations of lime and

common lime concretions. The soil 1s slightly effervescent
to strongly effervescent and moderately alkaline through-

out.

Permeability is slow. Runoff is slow, and the erosion
hazard is slight. The available water capacity is 8 to 10
inches. Roots penetrate to a depth of 60 inches or more.
These soils commonly crack when dry.

Vecont soils are used for irrigated crops and range.
Irrigated crops are cotton, alfalfa, barley, sugar beets,
sorghum, grapes, and citrus. A few areas are used as
building sites.

Representative profile of Vecont clay, 660 feet west
and 50 feet north of the southwest corner of - SEY of
sec. 29, T. 4 N., R. 1 E., in a cultivated field north of
Sun City:

Ap—O0 to 15 inches, brown (10YR 5/3) light clay, dark brown

(I0YR 4/3) when moist; massive; hard when dry,
firm when moist, sticky and very plastic when wet;

slightly effervescent; moderately alkaline; abrupt,
smooth boundary.

B21t—15 to 33 inches, reddish-brown (5YR 4/4) clay, dark
reddish brown (5YR 3/4) when moist; weak, coarse,
prismatic and weak, coarse, subangular blocky
structure; very hard when dry, firm when moist,
sticky and very plastic when wet; very few, very
fine tubular pores; common thin clay films on peds
and in pores; compacted at a depth of 15 to 20 inches;

noneffervescent and slightly effervescent in root
channels; moderately alkaline; abrupt, smooth
boundary.

B22tca—33 to 47 inches, brown (7.5YR 5/4) clay, reddish
brown (5YR 4/4) when moist; weak, coarse, prismatic
structure parting to weak, medium, subangular
blocky; very hard when dry, very firm when moist,
sticky and very plastic when wet; few fine tubular
pores; common thin clay films on peds and in pores;
strongly effervescent to violently effervescent; com-
mon fine and very fine filaments and irregularly
shaped concretions of lime and distinct, pinkish-white
(7.5YR 8/2) masses of lime; moderately alkaline;
abrupt, smooth boundary.

B23tca—47 to 51 inches, brown (7.5YR 5/4) heavy clay loam
or clay, dark brown (7.5YR 4/4) when moist; weak,
coarse, prismatic structure parting to weak, medium,
subangular blocky; very hard when dry, firm when
moist, sticky and plastic when wet; few fine tubular
pores; common thin clay films on peds and in pores;
few worm casts; strongly effervescent; many, fine
and medium, white (7.5YR 8/2) masses and common
irregularly shaped concretions and filaments of lime;
moderately alkaline; abrupt, smooth boundary.

B24t—51 to 65 inches, light-brown (7.5YR 6/4) clay or clay
loam, brown (7.5YR 5/4) when moist; moderate,
fine, subangular blocky structure; hard when dry,
firm when moist, sticky and very plastic when wet;
few fine tubular pores; few thin clay films on peds
and in pores; 10 percent gravel; violently effervescent;
many prominent, medium, pinkish-white (7.5YR 8/2)
masses of lime and few, extremely hard, irregularly
shaped lime concretions; moderately alkaline.

The soil is generally slightly effervescent, but in some
uncultivated areas it is noneffervescent to a depth of 20 inches
or more. Depth to lime accumulation ranges from 30 to 36
inches.

The A horizon has hue of 10YR and 7.5YR, value of 5 or 6
dry and 3 or 4 moist, and chroma of 2 to 4 dry and moist. It
is loam, heavy clay loam, heavy silty clay loam, clay, and
heavy sandy clay lIoam. The B2t horizon has hue of 7.5YR
and 5YR, value of 4 or 5 dry and 3 to 5 moist, and chroma of
3 or 4 dry and moist. It is heavy clay loam, clay, silty clay,
and sandy clay. It is mainly weak prismatic or weak to moderate
subangular blocky, but in places is massive. In places, a clay
loam Ceca horizon is below a depth of 30 inches.

Vecont loam (Ve).—This soil is in slightly concave
stream channels and slight depressions on old alluvial
fans and valley plains. It is mainly near McMicken Dam.
Runoff from the surrounding, gently sloping soils on hills
has formed a few shallow gullies. Slopes are less than 1
percent. Areas are long and narrow and range from 30
to 160 acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer 1s loam-
5 to 10 inches thick. Included in mapping are small areas
of Mohall loam; Gilman loam, 0 to 1 percent slopes;
Laveen loam, 0 to 1 percent slopes, and a few areas of soils
containing excessive saline or alkali salts, or both. The
total extent of all included soils does not exceed 15 percent.

This Vecont soil is used chiefly for range. A few areas
are cultivated. Cotton, alfalfa, and small grains are the
crops grown. Capability unit IIIs-8 irrigated, subclass
VIIs dryland; Clay Bottom range site; horticultural

group 3; wildlife habitat group 3 irrigated, 9 dryland.
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Vecont clay (Vf).—This nearly level soil is in slightly
concave, depressed areas and stream channels in old
alluvial fans and valley plains, mainly in the northern
part of the Salt River Valley. Areas are long and narrow
and about 40 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Mohall
clay loam; Estrella loam; and Laveen loam, 0 to 1 percent
slopes. Included soils make up less than 15 percent of the
mapping unit.

This Vecont soil is used mainly for cotton, alfalfa,
barley, sugar beets, sorghum, grapes, and citrus. A few
areas are used for range, and a few areas are used as
homesites and industrial sites. Capability unit IIIs-3
irrigated, subclass VIIs dryland; Clay Bottom range site;
horticultural group 3; wildlife habitat group 3 irrigated,

9 dryland.

YVint Series

The Vint series consists of deep, well-drained soils on
flood plains and low terraces along the major streams of
the area. These soils formed in recent alluvium derived
from igneous, metamorphic, and sedimentary rocks. Slopes
are 0 to 1 percent. Elevations are 750 to 1,300 feet. The
native vegetation is creosotebush, tamarix, saltcedar,
desertwillow, catclaw, and annual weeds and grasses.
The average annual rainfall is 6 to 8 inches, the mean
annual air temperature is 69° to 74° F, and the frost-free
season is 250 to 290 days.

In a representative profile the soil is pale-brown loamy
fine sand to a depth of 60 inches. It is stratified with thin
layers of finer textured and coarser textured material.
The soil is moderately alkaline and slightly effervescent.

Permeability is moderately rapid. Runoff is very slow
or medium, and the erosion hazard is slight. The available
water capacity is 5 to 7 inches. Roots penetrate to a depth
of 60 inches or more.

Vint soils are used for irrigated crops, range, recreation,
and wildlife. Irrigated cropsare cotton, alfalfa, small grains,
safflower, sugar beets, sorghums, citrus, and vegetables.
A few areas are used as homesites.

Representative profile of Vint loamy fine sand, 1,200
feet north and 1,200 feet west of the southeast corner of
sec. 26, T. 1 N., R. 2 W. in an uncultivated area:

Al1—O0 to 2 inches, pale-brown (10YR 6/3) loamy fine sand,
dark brown (10YR 4/3) when moist; very weak,
coarse, platy structure; soft when dry, very friable when
moist, nonsticky and nonplastic when wet; many very
fine roots; very slightly effervescent; moderately alka-
line; abrupt, smooth boundary.

C1—2 to 27 inches, pale-brown (10YR 6/3) loamy fine sand,
dark brown (10YR 4/3) when moist; single grained;
soft when dry, very friable when moist, nonsticky
and nonplastic when wet; common very fine roots;
slightly effervescent; moderately alkaline; abrupt,
smooth boundary.

C2—27 to 31 inches, pale-brown (10YR 6/3) stratified
very fine sandy loam and loamy fine sand, dark
brown (10YR 4/3) when moist; massive; slightly
hard and soft when dry, very friable when moist,
nonsticky and nonplastic when wet; slightly effer-
vescent; moderately alkaline; abrupt, smooth
boundary.

C3—31 to 60 inches, pale-brown (10YR 6/3) loamy fine sand,
dark brown (10YR 4/3) when moist; single grained;
soft when dry, very friable when moist, nonsticky and
nonplastic when wet; slightly effervescent; moderately
alkaline; abrupt, smooth boundary.

The soil has hue of 10YR and 7.5YR, value of 5 or 6 dry and
3 to 5 moist, and chroma of 2 to 4 dry and moist. It contains
few to many mica flakes and in places filaments or threads of
ime.

The A horizon ranges from fine sand to clay loam and is
slightly to strongly calcareous. The soil between depths of 10 and
40 inches ranges from loamy sand to loamy fine sand and has
common, thin strata of fine sandy loam, sandy loam, very fine
sandy loam, and sand. A few to many, fine, water-worn pebbles
occur throughout the profile, but never exceed 15 percent of
the soil mass.

Vint loamy fine sand (Vg).—This level or nearly level
soil is on flood plains and terraces along major streams.
It occurs throughout the survey area. Unless cultivated,
areas are generally hummocky. Slopes are generally less
than 1 percent, but some short side slopes are nearly 2
percent. Areas are generally long and narrow and range
from 4 to 250 acres in size.

This soil has the profile described as representative of
the series. Included in mapping are a few small areas of
Antho sandy loam, 0 to 1 percent slopes; Carrizo gravelly
sandy loam; Brios sandy loam; Maripo sandy loam;
Gilman fine sandy loam; and a few small areas of soils
along the Gila River that contain an excessive amount of
soluble salts. Included soils make up about 23 percent of
the mapping unit.

This Vint soil is used for cotton, alfalfa, small grain,
saffllower, citrus, and truck crops. A few areas are used
for range. Capability unit IIIs-7 irrigated, subclass
VIIs dryland; Sandy Bottom range site; horticultural
group 4; wildlife habitat group 4 irrigated, 11 dryland.

Vint fine sandy loam (Vh).—This level to nearly level
soil is on flood plains and low terraces along major streams.
It occurs throughout the survey area. Unless cultivated,
areas are hummocky. Slopes are less than 1 percent.
Areas are long and narrow and about 30 acres in size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is fine
sandy loam 6 to 14 inches thick. Included in mapping are
a few small areas of Antho sandy loam, 0 to 1 percent
slopes; Brios sandy loam; Maripo sandy loam; and a few
areas of soils near the Gila River that contain excessive
amounts of soluble salts. Included soils make up about
20 percent of the mapping unit.

Cotton, barley, alfalfa, safflower, sugar beets, sorghums,
citrus, and truck crops are grown. A few areas are used
for range. A part of the city of Phoenix is on this soil.
Capability unit IIs-7 irrigated, subclass VIIs dryland;
Sandy Bottom range site; horticultural group 4; wildlife
habitat group 2 irrigated, 11 dryland.

Vint loam (Vk).—This level to nearly level soil is on
flood plains and low terraces that parallel major streams.
It occurs throughout the survey area. Slopes are
generally less than 1 percent. Areas are generally long and
narrow. They Tange from 3 to 70 acres in size, but are
commonly about 15 acres.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is loam
6 to 14 inches thick. Included in mapping are a few small
areas of Antho sandy loam, 0 to 1 percent slopes; Maripo
sandy loam; Gilman loam, 0 to 1 percent slopes; and
Brios loam, 0 to 1 percent slopes. Included soils make up
20 percent of the mapping unit

Most of the acreage of this Vint soil is cultivated and
is used for cotton, alfalfa, sorghums, barley, sugar beets,
safflower, citrus, and truck crops. A few areas are used
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for range. Capability unit IIs—7 irrigated, subclass VIIs
dryland; Sandy Bottom range site; horticultural group
4 wildlife habitat group 2 irrigated, 11 dryland.

Vint clay loam (Vn).—This level to nearly level soil is on
flood plains and low terraces along the Gila and
Hassayampa Rivers near Palo Verde and Arlington.
Slopes are less than 1 percent. Runoff is medium. Perme-
ability is moderately slow. Areas are long and narrow
and parallel the stream channel. They range from 5 to
50 acres in size. This soil has a profile similar to the one
described as representative of the series, but the surface
layer is loam 8 to 14 inches thick.

Tncluded with this soil in mapping are a few small
areas of Cashion clay, saline-alkali; Avondale clay loam;
Avonda clay loam; and Brios loam. IncJuded soils make
up about 20 percent of the mapping unit.

The entire acreage of this Vint soil is cultivated. Cotton,
alfalfa, sugar beets, small grain, sorghum, and safflower
are the crops grown. Capability unit ITs-7 irrigated, sub-
class VIIs dryland; Sandy Bottom range site; horti-
cultural group 4; wildlife habitat group 2 irrigated, 11
dryland.

Vint-Carrizo complex (Vr).—This nearly level mapping
unit is on alluvial fans dissected by many intermittent
stream channels. It is most extensive in the northwestern
part of the Salt River Valley near McMicken Dam. Areas
are long and narrow and about 40 acres in size.

This mapping unit is about 55 percent Vint fine
sandy loam and Vint loamy fine sand and 30 percent
Carrizo gravelly sandy loam and a Carrizo gravelly sand.
The Vint loamy fine sand soil and the Carrizo gravelly
sandy loam have the profiles described as representative
of their respective series. Vint fine sandy loam has a profile
similar to the one described as representative of the series,
but the surface layer is fine sandy loam 6 to 12 inches
thick. Carrizo gravelly sand has a profile similar to the
one described as representative of the series, but the
surface layer is generally sand. Vint soils are along the
margin of intermittent stream channels, and Carrizo
soils are in or near the stream channels.

Included with this unit in mapping are small areas of
Brios loamy sand, Antho sandy loam, and Torripsamments
and Torrifluvents, frequently flooded. The total extent
of these included soils is about 15 percent.

This mapping unit is used for range. It is not cultivated.
Capability subclass VIIs dryland; Vint soil in Sandy
Bottom range site; horticultural group 4; wildlife habitat
group 11 dryland. Carrizo soil in Sandy Bottom range
site; horticultural group 4; wildlife habitat group 12
dryland.

Wintersburg Series

The Wintersburg series consists of deep, well-drained
soils that have visible accumulations of lime at a moderate
depth. These soils are at the ends of alluvial fans and valley
plains near Buckeye. They formed in old alluvium
that was derived from granite, gneiss, andesite, tuff,
basalt, and limestone. Slopes are less than 1 percent.
Elevations are 750 to 900 feet. The average annual
rainfall is 6 to 8 inches, the mean annual air temperature
iis 69 to 74° F, and the frost-free season is 250 to 290

ays.

In a representative profile the surface layer is brown
clay loam about 12 inches thick. The underlying material

is light yellowish-brown sandy loam to a depth of 18 inches
and very pale brown loam to a depth of 60 inches. The
lower part of the underlying material contains large
amounts of lime. The soil is moderately alkaline
throughout.

Permeability is modertely slow. Runoff is medium,
and the erosion hazard is slight. The available water capac-
ity is 10 to 12 inches. Roots penetrate to a depth of 60
inches or more.

Wintersburg soils are used for cotton, alfalfa, barley,
sugar beets, sorghum, safflower, and lettuce. Nearly
all the acreage is cultivated. Part of the city of Buckeye
is on these soils.

Representative profile of Wintersburg clay loam in an
area of Wintersburg complex, 948 feet north and 69 feet
west of the southeast corner of sec. 3, T.1S.,, R.4 W.in a
cultivated field near Palo Verde:

Ap—0 to 12 inches, brown (10YR 5/3) clay loam, dark brown
(7.5YR 3/2) when moist; weak, fine, subangular
blocky structure; hard when dry, friable when moist,
sticky and plastic when wet; common fine roots; few
fine tubular and interstitial pores; strongly efferves-
cent; moderately alkaline; abrupt, smooth boundary.

IIC1—12 to 18 inches, light yellowish-brown (10YR 6/4) heavy
sandy loam, brown (7.5YR 5/4) when moist; massive;
slightly hard when dry, very friable when moist,
slightly sticky and slightly plastic when wet; common
fine roots; common fine tubular pores; 2 percent fine
gravel; violently effervescent; moderately alkaline;
abrupt, smooth boundary.

I1C2ca—18 to 60 inches, very pale brown (10YR 7/4) heavy
loam, brown (7.5YR 5/4) when moist; massive; hard
when dry, friable when moist, slightly sticky and plas-
tic when wet; few fine roots; many fine tubular pores;
violently effervescent; many, fine and medium, dis-
tinet, white (10YR 8/2), soft lime masses, pink (7.5YR
8/4) when moist; moderately alkaline.

Depth to the Cca horizon ranges from 12 to 31 inches. The Ap
horizon has hue of 7.5YR and 10YR, value of 4 to 5 dry and 3
moist, and chroma of 2 or 3 dry and moist. It is clay loam, silty
clay, and clay. The C horizon has hue of 7.5YRand 10YR, value
of 5 to 8 dry and 4 to 7 moist, and chroma of 3 or 4 dry and
moist. The TIC2ca horizon is loam, heavy sandy loam, light
clay loam, or very fine sandy loam. It ranges from 15 to 40
percent calcium carbonate and is less than 10 percent semi-
rounded lime concretions. This horizon is weakly cemented in

places.

Wintersburg complex (Wg).—This mapping unit is at
the lower ends of old valley plains west of Buckeye.
The surface is smooth. Slopes are less than 1 percent.
In cultivated areas, fine sediment carried in the muddy
irrigation water from the Buckeye Irrigation District
canal accumulates on the surface. Areas are oval in shape
and about 10 acres in size.

This mapping unit is about 50 percent Wintersburg
clay loam and 35 percent Wintersburg clay. Wintersburg
clay loam has the profile described as representative of the
series. It is at the upper ends of fields. Wintersburg clay
has a profile similar to the one described as representative
of the series, but the surface layer is clay or silty clay
about 10 to 18 inches thick. This soil is at the lower ends
of fields.

Included with this unit in mapping are a few small
areas of Cashion clay, saline-alkali; Avondale clay loam;
Laveen loam, 0 to 1 percent slopes; and other soils similar
to Wintersburg soils but slightly saline to moderately
saline. Included soils make up about 15 percent of the

mapping unit.
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All the acreage of this mapping unit except that in the
town of Buckeye is irrigated. Crops are cotton, alfalfa,
barley, sugar beets, sorghum, safflower, and lettuce.
Capability unit ITIs-3 irrigated, subclass VIIs dryland;
horticultural group 2; wildlife habitat group 3 irrigated,
11 dryland.

Use and Management of the Soils

General practices of good management for all soils
of Maricopa County, Central Part, are suggested on the
pages that follow. The capability grouping used by the
Soil Conservation Service, in which the soils are grouped
according to their suitability for crops, and the system
adopted locally by the State of Arizona are explained.
Management is suggested, by capability unit, for irrigated
crops and range. Estimated yields of the principal crops
are listed in table 2.

This part of the survey also contains information on
range management and general suggestions for improve-
ment of wildlife habitat. It reports data from engineering
tests and interpretations of soil properties that affect
highway construction and other engineering structures.
It also contains information on developing recreational
fﬁcilit’)oies and establishing plantings of specified trees and
shrubs.

General Management

Management and hazards common to all soils of the area
are defined in the paragraphs that follow.

Orgamnic matter and crop residue.—All soils in the survey
area are low in content of organic matter. Disking or
plowing under barley and sorghum stubble, sugar beet
tops, and other crop residue are important sources of
organic matter. The addition of organic matter to the soil
increases fertility, aeration, and moisture penetration and
also maintains or improves tilth. Organic matter can also
be improved by adding gin trash or manure, but using
large amounts of manure can build up salt content.
Additional amounts of nitrogen should be incorporated
into the soil to aid in the breakdown of crop residue high
in cellulose. Leaving the soil fallow for any length of time
adversely affects the content of organic matter.

Irrigation.—Irrigation water management is controlling
or regulating the application of irrigation water in such a
way that high crop yields are obtained without wasting
water or losing soil. Water is the most precious resource in
Maricopa County, Central Part, and careful water man-
agement is needed on all soils.

To irrigate properly, the farmer must know the amount
of water the soil will hold, the depth to which plant roots
penetrate, and the water requirement of crops. Most
crops should be irrigated when 40 to 50 percent of the
available soil moisture is depleted. Checking with a soil
probe or auger can determine the moisture content of the
root zone. Visible plant symptoms of moisture stress are
wilting leaves, bluish-green leaves, warm leaves, or slow
growth rates. The soil should be checked 48 hours after
Irrigation to determine if water was added uniformly to
the desired depth.

The furrow and border methods of irrigation are most
widely used in the survey area. Borders are used for al-
falfa, pasture grasses, and small grain, and furrows for
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most row crops and some small grain. Citrus and other
trees require a modification of the furrow system. Small
basins around each tree are connected with furrows.
Sprinklers are sometimes used for shallow-rooted crops,
such as vegetables, for germination of seeds. They are also
used on very sandy soils.

If water 1s applied too rapidly to fine-textured soils,
such as Gadsden and Cashion soils, it runs off. If water is
applied too rapidly on coarse-textured soils, such as
Brios and Carrizo soils, it penetrates below the root zone
and is lost. A properly designed irrigation system matches
the soil characteristics with the right grade and length of
run. Water can be conserved by using pipelines and
cement-lined ditches and reusing irrigation tail water.
General suggestions are given in the description of each
capability unit. More specific suggestions are available
in the local Soil Conservation Service field office.

Fertilization.—Fertilizer is generally required to obtain
profitable yields in the survey area. The amount and kind
needed vary according to the crop and kind of soil. Few
general suggestions can be made. All crops respond to
nitrogen. Alfalfa needs only small amounts and then only
during the first year. Many crops, especially alfalfa,
respond to applications of phosphorus. Soils that contain
a large quantity of lime at or near the surface should
receive split applications of phosphorus because it is
readily tied up in the soil. Lime-induced chlorosis is a
serious concern for such crops as citrus and sorghum. All
soils, but especially those high in content of lime, benefit
from manure. Some soils, especially those high in content
of lime, are deficient in micronutrients, such as iron.

Tillage—The soils in this survey area generally have
poor tilth. Excessive tillage breaks down tilth, compacts
the soil, and restricts the movement of air and water.
The soil should not be tilled when wet because a plowpan
easily forms, tilth is destroyed, and clods form. A tillage
pan, or plowpan, is a compacted layer formed by the
weight of tillage equipment as it passes through the soil.
Such pans can be prevented by varying the depth of
plowing. If a pan has formed already, it can be broken by
chiseling or subsoiling. Growing deep-rooted crops, such as
alfalfa, is beneficial. Well-drained access roads reduce
travel in the fields and reduce compaction. Controlling
weeds by chemicals is one way of reducing tillage. Cotton
should not be grown on any one acreage year after year.
A crop rotation of 1 to 2 years cotton followed by barley,
safflower, or alfalfa is satisfactory.

Saline and alkali soils.—Most soils in arid regions
contain soluble salts and in places these salts are con-
centrated. The source of salts is the primary minerals
found in rock formations. Salts set free by weathering
tend to remain in soils of arid regions because the com-
bination of low rainfall and high evaporation prevents the
leaching of salts. Some saline-alkali soils occur in areas
receiving salts from other places. In such areas water is the
primary carrier. Four main classes of salinity and alkalinity
have been mapped in Maricopa County, Central Part.

Nonsaline, nonalkaline soils have a conductivity of the
saturation extract of less than 4 millimhos per centimeter
at 25° C. The exchangeable sodium percentage is less than
15, and the pH value is less than 8.5. Most soils in the
survey area are nonsaline and nonalkaline.

Saline soils have a conductivity of the saturation
extract of greater than 4 millimhos per centimeter at
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25° C. The exchangeable sodium percentage is less than
15, and the pH value is below 8.5. The Gilman Joam,
clayey subsoil variant, moderately saline, is the only soil
in this class.

Saline-alkaline soils have a conductivity of the satura-
tion extract of greater than 4 millimhos per centimeter at
25° C and an exchangeable sodium percentage greater
than 15. The pH value ranges from 7.9 to 10. Most soils
that are too saline or too alkaline are in this class. Gilman
loam, saline-alkali, and Antho sandy loam, saline-alkali,
are examples.

Alkaline soils have an exchangeable sodium percentage
of more than 15 and a conductivity of the saturation
extract of less than 4 millimhos per centimeter at 25° C.
The pH value ranges from 8.5 to 10. The Casa Grande and
La Palma soils are examples.

Removal of salts and alkali requires special treatment
on an individual field basis. Saline soils can generally be
improved by deep leaching with good quality irrigation
water. Saline-alkali and alkali soils under certain condi-
tions require soil amendments to aid in their reclamation
and removal of alkali salts. The quality of irrigation water
used for reclamation also must be evaluated. Adequate
drainage is necessary in all areas. The soil amendments
generally used are gypsum, calcium polysulfide, or sulfuric
acid. The soil amendment selected depends upon the cost,
the needs of the individual soils, the availability, and the
facilities available for application. Generally the first
crop planted on a soil that is being reclaimed is bermuda-
grass. It is followed by barley and then alfalfa as the
field improves.

The salts content of the irrigation water used in this
survey area ranges from about 700 to more than 4,000
parts per million. Long, continued irrigation ultimately
produces a saline or saline-alkali soil unless the soil is
deeply leached occasionally. The suggested number of
leachings varies with the soil and the type and quantity
of salts in the irrigation water. A properly leveled field
can be leached readily and can prevent the accumulation
of salts within the root zone.

Capability Grouping

Capability groupings shows, in a general way, the
suitability of soils for most kinds of crops. The groups
are made according to the limitations of the soils when
used for field crops, the risk of damage when they are
so used, and the way they respond to treatment. The
grouping does not take into account major and generally
expensive landforming that would change slope, depth,
or other characteristics of the soils; does not take into
consideration possible but unlikely major reclamation
projects; and does not apply to horticultural crops, or
other crops requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a sub-
stitute for interpretations designed to show suitability
and limitations of groups of soils for range, for forest
trees, or for engineering.

In the capability system, all kinds of soil are grouped
at three levels, the capability class, the subclass, and the
unit. These levels are described in the following
paragraphs.

CapaBILity Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The numerals
indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use.

Class II soils have moderate limitations that reduce
the choice of plants or require moderate conserva-
tion practices.

Class IIT soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their
F?e largely to pasture or range, woodland, or wild-
ife.

Class VI soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or
wildlife.

Class VII soils have very severe limitations that make
them unsuited to cultivation and that restrict their
use largely to pasture or range, woodland, or wildlife.

Class VIII soils and landforms have limitations that
preclude their use for commercial crops and restrict
their use to recreation, wildlife, or water supply,
or to esthetic purposes.

CAPABILITY SuBCLASSEs are soil groups within one
class; they are designated by adding a small letter,
e, w, s, or ¢, to the class numeral, for example Ile. The
letter ¢ shows that the main limitation is risk of erosion;
w shows that water in or on the soil interferes with plant
growth or cultivation (in some soils the wetness can be
partly corrected by artificial drainage); s shows that the
soil is limited mainly because it is shallow, droughty, or
stony; and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is too cold
or too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by w, s, and ¢,
because the soils in class V are subject to little or no
erosion, though they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife,
or recreation.

Capasinity Unirs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management and to have similar productivity and
other responses to management. Thus, the capability unit
is a convenient grouping for making many statements
about management of soils. Capability units are generally
designated by adding an Arabic numeral to the subclass
symbol, for example, ITe—4 or IIIs-7. Thus, in one sym-
bol, the Roman numeral designates the capability class,
or degree of limitation; the small letter indicates the sub-
class, or kind of limitation, as defined in the foregoing
paragraph; and the Arabic numeral specifically identifies
the capability unit within each subclass.
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Managing irrigated soils, by capability units?

On the pages that follow, each capability unit in the
survey area is described and the use and management are
briefly discussed. The names of the soil series represented
are mentioned, but this does not mean that all of the soils
in a given series are in that unit. To find the capability
unit for a specific soil, refer to the Guide to Mapping
Units at the back of the survey.

Irrigation is needed to grow crops in this area, and
about 30 percent of the acreage is irrigated. The water 1s
supplied from several sources and varies considerably in
quality and quantity. Surface water comes from several
reservoirs on the Agua Fria, Salt, and Verde Rivers.
Underground water supplements surface water in some
areas but in others is the sole source of supply. )

Most crops commonly grown in the area are listed in
table 2. In addition to the crops listed, the soils of this
area are used for wheat, grapes, lettuce, cabbage, broccoli,
carrots, radishes, onions, potatoes, tomatoes, 0&nt=119upe,
watermelon, strawberries, roses, pecans, plums, apricots,
and dates. Also, some areas are used as pasture.

CAPABILITY UNIT I-1 IRRIGATED

Soils of the Avondale, Estrella, Gilman, Glenbar,
Laveen, Mohall, and Tucson series are in this unit. They
are loams or clay loams that are relatively free of salts
and alkali. Laveen, Mohall, and Tucson soils have con-
centrations of lime at a depth of 14 to 26 inches. Slopes
are 0 to 1 percent.

Permeability is moderate to moderately slow. Runoff
is medium to very slow, and the erosion hazard is slight.
The available water capacity is 6 to 13.5 inches. Roots
can penetrate to a depth of 60 inches or more.

These soils are used for cotton, alfalfa, small
sugar beets, safflower, citrus, grapes, and truck
Extensive areas are home and industrial sites.
induced chlorosis is sometimes evident in citrus
on these soils.

No specific limitations are inherent to soils of this unit.
The clay loam in the surface layer is more susceptible
than other material to the formation of a tillage pan.
Land leveling or shaping does not expose unfavorable
subsoil material, but cuts of 1 foot to 2 feet expose con-
centrations of lime in Laveen, Mohall, and Tucson soils.
fGenerally irrigation runs should be no longer than 1,320
eet.

grain,
crops.
Lime-
grown

CAPABILITY UNIT I-2 IRRIGATED

Soils of the Gilman, Laveen, Mohall, and Valencia
series are in this unit. They have a surface layer of sandy
loam and underlying material of loam or clay loam. All
are relatively free of toxic concentration of salts and
alkali. Laveen and Mohall soils have accumulations of
lime within 24 inches of the surface.

Permeability is moderate to moderately slow. Runoff
is slow to medium, and the erosion hazard is slight. The
available water capacity is 8 to 12 inches.

These soils are suited to all the climatically adapted
crops of the area. Lime-induced chlorosis affects citrus
trees in some areas of Laveen and Mohall soils.

No specific limitations are inherent to soils of this unit,
but the moisture needs in the first foot of root zone are

3 ArRNoLD NowoOTNY, conservation agronomist, Soil Conservation
Service, Phoenix, Arizona, helped prepare this section.
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important. Light, frequent applications of water are
needed when plants are young. Cuts made in land leveling
or shaping that are deeper than 1% feet can expose the
underlying concentrations of lime in Mohall and Laveen
soils. Irrigation runs should be no longer than 1,320 feet.
Sprinklers can be used for shallow-rooted crops, such as
vegetables.
CAPABILITY UNIT Ile-1 IRRIGATED

Soils of the Gilman and Laveen series are in this unit.
They are loams that are relatively free of toxic concentra-
tion of salts or alkali. Laveen soils have concentrations of
lime within 24 inches of the surface. Slopes are 1 to 3
percent.

Permeability is moderate. Runoff is slow to medium, and
the erosion hazard is moderate. The available water
capacity is 8 to 11 inches. Roots can penetrate to a depth
of 60 inches or more.

These soils are suited to all climatically adapted crops
of the area. Lime-induced chlorosis can affect citrus trees
in some areas of Laveen soils.

The major limitations are the slope and the erosion
hazard. The erosion hazard can be reduced by irrigating
on the contour or across the slope. Deep cuts in land
leveling expose the underlying concentration of lime in the
Laveen soils. Generally irrigation runs should be no
longer than 880 feet.

CAPABILITY UNIT Ile-4 IRRIGATED

Two soils of the Antho series are in this unit. These soils
are relatively free of toxic concentration of salts and alkali.

Permeability is moderately rapid. Runoff is medium,
and the erosion hazard is moderate. The available water
capacity is 5 to 6 inches. Roots penetrate to a depth of
60 inches or more.

These soils are used for cotton, alfalfa, safflower, small
grain, and citrus.

The major limitation is the slope, the accompanying
moderate erosion hazard, and a slightly reduced water
capacity. The erosion hazard can be reduced by irrigating
on the contour or across the slope. The soils generally
appear droughty if they occur in a field with soils that hold
more available water. If feasible, the irrigation system
should be designed so that they can be irrigated separately
and more frequently. Generally irrigation runs should be
no longer than 1,320 feet. Sprinklers can be used for
shallow-rooted crops. Leveling is suggested. Ordinarily
no unfavorable material is exposed in cuts within a depth
of 40 inches.

CAPABILITY UNIT Ile-6 IRRIGATED

Soils of the Rillito and Tremant series are in this unit.
They have a surface layer of sandy loam, loam, or gravelly
loam and underlying layers of gravelly loam, gravelly
sandy loam, or gravelly clay loam. All are relatively free
of toxic concentrations of salts and alkali. Concentrations
of lime are at a depth of less than 20 inches.

Permeability is moderately rapid to moderately slow.
Runoff is slow to medium, and the erosion hazard is
slight to moderate. The available water capacity is 5 to 8
inches. Roots penetrate to a depth of 60 inches or more.

These soils are suited to most of the climatically adapted
crops of the area. Citrus trees and sorghum become
chlorotic in some areas of these soils.
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The main limitations are the slope, the erosion hazard,
and a slightly reduced water capacity. The erosion hazard
can be reduced by irrigating on the contour or across
the slope. Special attention must be given to the fre-
quency of irrigation because the soils appear droughty
if they are adjacent to soils that hold more available
water. Cuts made in land leveling or shaping that are
deeper than 1 foot can expose the underlying concentra-
tions of lime. Applications of manure are beneficial in
leveled areas where cuts have exposed lime concentrations.
Phosphorus should be applied in split applications during
the growing season in such areas because it is readily
tied up in the soil. Generally irrigation runs should be
no more than 1,320 feet long.

CAPABILITY UNIT Ile-7 IRRIGATED

Soils of the Coolidge and Perryville series are in this
unit. They have a surface layer of gravelly sandy loam
or gravelly loam and a subsoil of sandy loam or gravelly
loam. All are relatively free of toxic concentrations of
salts and alkali, but have concentrations of lime at or
near the surface. Slopes are 1 to 3 percent.

Permeability is moderate to moderately rapid. Runoff
is slow to medium, and the erosion hazard is slight to
moderate. The available water capacity is 6 to 7 inches.
Roots penetrate to a depth of 60 inches or more.

These soils are used for cotton, alfalfa, barley, safflower,
and citrus. Lime-induced chlorosis is sometimes evident
in citrus grown on these soils. The soils are not suited to
sorghum and related crops.

The main limitations are the slope, the erosion hazard,
the limited water capacity, and the concentrations of lime
at or near the surface. The hazard of erosion can be
reduced by irrigating on the contour or across the slope.
Special attention must be given to the frequency of irriga-
tion. These soils appear droughty if they are adjacent to
soils that hold more available water. If feasible, the irriga-
tion system should be designed so that they can beirrigated
more frequently than those soils. Also they should be
leveled to properly utilize the irrigation water. Lime is at
or near the surface in the Perryville soils, and productivity
is not reduced by deep cuts. Land smoothing or leveling
cuts of more than 8 to 16 inches expose the concentrations
of lime in the Coolidge soils. Adding manure or gin trash or
plowing under green-manure crops is beneficial in cut areas.
Phosphorus should be applied in several applications
during the growing season in such areas because it is
readily tied up in the soil. Specialty crops, such as roses
or citrus, benefit from applications of iron. Generally,
irrigation runs should be no longer than 1,320 feet.

CAPABILITY UNIT IIs-4 IRRIGATED

Soils of the Antho series are in this unit. They are
sandy loams or gravelly sandy loams that are relatively
free of toxic concentrations of salts and alkali. Slopes are
less than 1 percent.

Permeability is moderately rapid. Runoff is slow, and
the erosion hazard is slight. The available water capacity
is 5 to 7 inches. Roots penetrate to a depth of 60 inches or
more.

These soils are used for most of the locally grown crops.

The major limitation is a slightly limited available water
capacity. Special attention should be given to the frequency
of irrigation. These soils appear droughty in fields with
soils that hold more available water. If feasible, the irriga-
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tion system should be designed so that they can be
irricated separately and more frequently. Deep cuts in
land leveling do not expose unfavorable material. Irriga-
tion runs should be no longer than 880 feet. Sprinklers
can be used in some areas for shallow-rooted crops.

CAPABILITY UNIT IIs-6 IRRIGATED

Soils of the Rillito and Tremant series are in this unit.
They have a surface layer of sandy loam, loam, gravelly
loam, or gravelly clay loam. The subsoil is gravelly loam,
gravelly clay loam, or clay loam, and the underlying
material is gravelly Joam. The soils are relatively free of
toxic concentrations of salts and alkali. They have
concentrations of lime at a depth of 10 to 14 inches.
Slopes are 0 to 1 percent.

Permeability is moderate to slow. Runoff is slow to
medium, and the erosion hazard is slight. The available
water capacity is 5 to 8 inches. Roots penetrate to a depth
of 60 inches or more.

These soils are used for cotton, alfalfa, barley, safflower,
citrus, and sorghums. Lime-induced chlorosis is sometimes
evident in citrus grown on these soils. Sorghum becomes
chlorotic if grown in areas of Rillito soils.

The main limitation is the content of coarse fragments
and the reduced water capacity. Special attention must
be given to the frequency of irrigation. These soils appear
droughty in fields with soils that hold more available
water. If feasible, the irrigation system should be designed
so that they can be irrigated separately and more fre-
quently. Generally irrigation runs should be no longer
than 880 feet. Deep cuts in land leveling generally expose
concentrations of lime and more gravelly material.

CAPABILITY UNIT IIs-7 IRRIGATED

Soils of the Agualt, Avonda, Coolidge, Perryville,
Toltec, Tremant, and Vint series are in this unit. The
surface layer of these soils ranges from sandy loam to clay
loam. Perryville soils have a surface layer of gravelly loam.
Agualt, Avonda, and Vint soils are underlain by sand or
loamy sands at a depth of 6 to 39 inches. Tremant and
Perryville soils have a gravelly loam or gravelly clay loam
subsoil. Toltec soils have a weakly cemented pan at a
depth of about 28 inches. Coolidge soils have a sandy loam
subsoil. All are relatively free of toxic concentrations of
salts and alkali. Coolidge, Perryville, Toltec, and Tremant
soils have concentrations of lime at or near the surface.
Slopes are less than 1 percent. )

Permeability is moderately rapid to slow. Runoff is
very slow to medium, and the erosion hazard is slight.
The available water capacity is 5 to 8 inches. Roots
penetrate to a depth of more than 60 inches in all but the
Toltec soil, which is only 20 to 40 inches deep over a
hardpan.

These soils are used for most crops grown in the area.
Perryville soils are not suited to citrus and sorghum.
Lime-induced chlorosis is sometimes evident in citrus
grown on Tremant and Coolidge soils. Alfalfa does not
grow well on the Toltec soil. )

The main limitation is the limited water capacity. The
limited root zone is an additional limitation on the Toltec
soil. Careful attention must be given to the frequency of
irrigation if the soils in this unit are in fields with soils that
hold more available water. If feasible, the irrigation
system should be designed so that they can be irrigated
separately and more frequently. Irrigation runs should be
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no longer than 880 feet. Deep cuts in land leveling expose
the underlying concentration of lime.

CAPABILITY UNIT IIs-9 IRRIGATED

This unit consists of saline-alkali soils of the Antho,
Avondale, Estralla, Gilman, Glenbar, Laveen, and
Valencia series. The texture ranges from sandy loam to
clay loam. Laveen soils have concentrations of lime at a
depth of less than 30 inches. Slopes are 0 to 1 percent.

Permeability is moderately rapid to slow. Runoff is
slow to medium, and the erosion hazard is slight. The
available water capacity is 5 to 12 inches. Roots penetrate
to a depth of 60 inches or more.

These soils are used for cotton, alfalfa, barley, safflower,
sugar beets, and sorghum.

The main limitation is the toxic concentration of salts
and alkali, which reduces the amount of water available
to plants. Careful attention must be paid to the frequency
of irrigation. Several leaching irrigations are needed each
year. Generally deep cuts do not expose unfavorable
material. Concentrations of lime, however, are within 30
inches of the surface in Laveen soils. Irrigation runs
should be no longer than 1,320 feet.

CAPABILITY UNIT IIIs-3 IRRIGATED

Soils of the Gadsden, Glenbar, Mohall, Vecont, and
Wintersburg series are in this unit. They have a surface
layer of clay, and the underlying material ranges from
loam to clay. All are relatively free of toxic concentrations
of salts and alkali. Mohall soils have concentrations of
lime at a depth of less than 30 inches. Slopes are less than
1 percent.

Permeability is moderately slow or slow. Runoff is
slow to medium, and the erosion hazard is slight. The
available water capacity is 8 to 13 inches. Roots penetrate
to a depth of 60 inches or more.

These soils are used for most locally grown crops.
Citrus trees readily become chlorotic if the soils are
waterlogged.

The main limitation is the clay surface layer and the
resulting slow intake rate. Care must be taken to ensure
adequate penetration of water. These soils are easily
compacted if tilled when wet. Plowpans are prevalent.
Crop residue should be returned to the soil. Also, applica-
tions of manure or gin trash or plowing under green-manure
crops improves tilth and increases the water intake rate.
In order to avoid scalding the plants in hot weather,
irrigation sets for alfalfa should not exceed 24 hours. The
surface should not become too dry during the growing
season because deep cracks form. Several deep leachings
each year are needed to remove salts and alkali from the
soil. Ilat leveling aids in the leaching and removal of salts.
Irrigation runs should be no longer than 1,320 feet. Deep
cuts do not expose unfavorable material in most of these
soils, but cuts of more than 2 feet expose concentrations
of lime in the Mohall soils.

CAPABILITY UNIT IIIs-7 IRRIGATED

Soils of the Antho, Brios, Maripo, and Vint series are in
this unit. They have a surface layer ranging from loamy
sand to loam and underlying material of sand, loamy fine
sand, or gravelly loamy sand. They are relatively free of
toxic concentrations of salts and alkali. Slopes are less than
1 percent.

Permeability is rapid to moderately rapid. Runoff is
very slow to medium. The erosion hazard is slight, but
young plants are subject to some wind damage from sand
blasting. The available water capacity is 4 to 7 inches.
Roots penetrate to a depth of 60 inches or more.

These soils are used for most crops climatically suited to
the area.

The main limitation is the limited available water
capacity. Special attention must be given to the frequency
of irrigation. Many of these soils appear droughty if
they are adjacent to soils that hold more available water.
If feasible, the irrigation systems should be designed so
that they can be irrigated separately and more frequently.
Fertilizer containing nitrogen should be applied in two
applications, and in small amounts because the nitrogen
readily leaches out of the root zone. Manure, gin trash, or
green-manure crops improve tilth and increase the avail-
able water capacity. Overuse of irrigation water and
excessive leaching of fertilizer can occur if the soils are
leveled. Irrigation runs should be no longer than 660 feet.
Cuts in land leveling should be no deeper than 6 to 12
inches in Maripo and Brios soils. Deep cuts are not
damaging in Vint soils,

CAPABILITY UNIT IlIs-8 IRRIGATED

Soils of the Gadsden and Vecont series are in this unit.
They have a surface layer of clay loam or loam and the
underlying material is clay. They are relatively free of
salts and alkali. Slopes are less than 1 percent.

Permeability is slow. Runoff is slow, and the erosion
hazard is slight. The available water capacity is 8 to 10
inches. Roots penetrate to a depth of 60 inches or more.

These soils are used for cotton, alfalfa, barley, sugar
beets, and sorghum.

The main limitation is slow permeability. Care must be
taken to ensure adequate penetration of water. If these
soils are in the same field as coarser textured soils, they
appear droughty. If feasible, the irrigation system should
be designed so that they are irrigated separately and with
a smaller head of water. Care must be taken to ensure that
these soils are not tilled when wet. They are easily com-
pacted, and a plowpan forms readily. Growing alfalfa and
plowing under crop residue increase permeability. In order
to avoid scalding the plants in hot weather, irrigation sets
for alfalfa should not exceed 24 hours. The soils should be
deep leached at least twice a year to prevent the accumula-
tion of salts. Flat leveling helps to deep leach the salts.
Irrigation runs should be no longer than 1,320 feet.
Sprinklers are not satisfactory because the intake rate
is low. No unfavorable material is exposed in land leveling
or shaping.

CAPABILITY UNIT Ills-9 IRRIGATED

Soils of the Casa Grande, La Palma, and Perryville
series and the Gilman variant are in this unit. They have
a surface layer ranging from sandy loam to loam and under-
lying material of clay or clay loam. All are severely af-
fected by saline and alkali salts or both. Casa, Grande, La
Palma, and Perryville soils have concentrations of lime
ab or near the surface. La Palma soils have an indurated
hardpan at a depth of less than 40 inches. Slopes are less
than 1 percent.

Permeability is slow to moderate. Runoff is very slow
to medium, and the erosion hazard is slight. The available
water capacity is 3 to 10 inches. Roots can penetrate to a
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depth of 60 inches or more in all but the La Palma soil,
which is only 20 to 40 inches deep over a hardpan.

These soils are used for cotton, alfalfa, barley, safflower,
sugar beets, and sorghum. The La Palma soil is not suited
to citrus or alfalfa unless the indurated hardpan is
removed.

The main limitation is the moderate to high toxic
concentration of saline or alkali salts or both. Salts is a
continuous limitation. Careful attention must be given to
the frequency of irrigation because the water available to
plants is somewhat restricted by the content of salts.
Care must be taken to ensure adequate penetration of
irrigation water. Flat leveling and deep leaching are
beneficial in reclaiming these soils. Soil amendments im-
prove the infiltration rate of leaching water in some areas.
Runs should be no longer than 1,320 feet. Crop residue
should be returned to the soil. Adding manure or gin trash
or plowing under green-manure crops improves tilth and
increases the infiltration of water. Sprinklers are not
adequate because the intake rate is slow.

CAPABILITY UNIT IVs-5 IRRIGATED

The one soil in this unit, Pinal loam, 0 to 1 percent
slopes, is relatively free of salts and alkali. It is loam or
cobbly loam that is 4 to 20 inches over an indurated
hardpan.

Permeability is moderate in the upper part of the soil,
but the pan is impermeable. Runoff is medium, and the
erosion hazard is slight. The available water capacity is
1 to 2 inches. Roots penetrate to a depth of less than 20
inches because of the indurated hardpan.

This soil is used for cotton, barley, wheat, and saf-
flower. It is not suited to deep-rooted plants. It is better
suited to pasture than to field crops.

The main limitation is the limited effective depth for
water storage and root development. Very careful atten-
tion must be given to the frequency of irrigation. The soil
appears droughty if it is adjacent to soils that hold more
water. If feasible, the irrigation system should be designed
so that this soil is irrigated separately and more frequently.
The soil is too shallow over a hardpan for land leveling.
If feasible, the hardpan can be ripped with heavy equip-
ment and the pan fragments removed from the field.
Irrigation runs should be no longer than 440 feet.

CAPABILITY UNIT IVs-7 IRRIGATED

Soils of the Antho, Brios, and Carrizo series are in
this unit. These soils are relatively free of toxic concen-
trations of salts and alkali. They have a surface layer of

loamy sand or gravelly sandy loam and underlying mate-
rial that ranges from very gravelly sand to sand. Slopes
are less than 1 percent.

These soils are well drained to excessively well drained.
Permeability is rapid. Runoff is slow, and the erosion
hazard is slight. The available water capacity is 2 to 5
inches. Roots penetrate to a depth of 60 inches or more.
_These soils are used for cotton, alfalfa, barley, and
citrus. They are best suited to pasture.

The main limitation is the limited water capacity.
Special attention must be given to the frequency of
irrigation. The soils appear droughty .if they are in the
same field with soils that hold more water. If feasible,
the irrigation system should be designed so that these
soils are irrigated separately and more frequently. Irriga-
tion runs should be no longer than 440 feet. Plowing under

green-manure crops, crop residue, gin trash, or manure
increases the water capacity and improves tilth. Fertilizer
should be applied in small amounts and in two applica-
tions or it will be leached rapidly from the root zone by
irrigation water. Sprinklers are suitable on these soils.

CAPABILITY UNIT IVs-9 IRRIGATED

The two soils in this unit, Cashion clay, saline-alkali,
and Gadsden clay, saline-alkali, have toxic concentrations
of saline and alkali salts. The Gadsden soil is clay through-
out, and the Cashion soil is underlain by silt loam at a
depth of about 27 inches. Slopes are less than 1 percent.

Permeability is slow. Runoff is slow, and the erosion
hazard is slight. The available water capacity is 9 to 10
inches. Roots penetrate to a depth of 60 inches or more.

These soils are used for cotton, alfalfa, barley, safflower,
sugar beets, and sorghum. Sorghum shows the effect of
salts in some areas.

The main limitations are the toxic content of saline and
alkali salts and the slow rates of infiltration and perme-
ability. Applications of soil amendments are needed on
some fields to improve infiltration and to help leach saline
and alkali salts. Special attention must be given to the
frequency of irrigation. These soils are easily waterlogged.
If they are not watered enough, however, they appear
droughty. They are easily compacted by tillage equip-
ment, especially if cultivated when wet. All crop residue
should be returned to the soil. Green-manure crops, gin
trash, and manure improve tilth and the infiltration rate.
Fields should be leveled flat to ensure adequate penetra-
tion of irrigation water. Irrigation runs should be no longer
than 1,320 feet.

Managing dryland soils, by capability subclass

Rainfall in Maricopa County, Central Part, is not
sufficient for cultivated crops. All soils in areas where no
irrigation water is available are assigned to capability
class VII or VIII and are used as range. The vegetation
on these soils provides food and shelter for many kinds of
wildlife. If irrigation water should become available, many
of the soils could be managed according to the management
suggested for soils in capability classes I through IV.

CAPABILITY SUBCLASS VIle DRYLAND

The soils in this subclass are highly variable, but all
have slopes of more than 1 percent and a moderate to
severe erosion hazard. Some are gravelly, and some are

shallow. .
Permeability is moderately rapid to slow. Runoff is

slow to medium, and the erosion hazard is moderate to
severe. The available water capacity is 1 to 6 inches. Roots
can penetrate to a depth of 60 inches in most of the soils,
but are restricted to 20 inches or less in the more shallow
soils.

These soils are used as range and wildlife habitat. For
additional information, see the sections on range and
wildlife.

The main limitation is the erosion hazard. Rainfall is
inadequate for dryland farming, and no irrigation water 1s
available.

CAPABILITY SUBCLASS VIIs DRYLAND

The soils in this subclass are highly variable. They
range from sand to clay. Some have toxic quantities of
salt, and others have a hardpap at a depth of 10 to 40
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inches. Some are gravelly or very gravelly. Others have
concentrations of lime. Slopes are less than 1 percent.

Permeability is rapid to slow. Runoff is slow to medium,
and the erosion hazard is slight. The available water
capacity ranges from 1 to 12 inches. Roots penetrate to
a depth of 60-inches or more in most of the soils, but are
restricted to 40 inches or less in the soils that have a
hardpan.

These soils are used as range and wildlife habitat. For
additional information, see the sections on range and
wildlife.

The main limitation is limited water capacity, high
content of saline or alkali salts or both, slow water infil-
tration rate, slow permeability, restricted root zone, or a
high content of gravel or cobbles.

CAPABILITY SUBCLASS ViIc DRYLAND

Soils in this subclass have a surface layer ranging from
sandy loam to clay loam and underlying material of
loam or clay loam. All are relatively free of toxic con-
centrations of saline or alkali salts or both. Some have
concentrations of lime. Slopes are less than 1 percent.

Permeability is moderately rapid to moderately slow.
Runoff is slow to medium, and the erosion hazard is none
to slight. The available water capacity is 8 to 13 inches.
Roots penetrate to a depth of 60 inches or more.

These soils are used as range and wildlife habitat. For
additional information, see the sections on range and
wildlife.

The main limitation is the arid climate.

CAPABILITY SUBCLASS VIII DRYLAND

The soils and land types in this subclass are on low hills
and mountains and in stream channels. The low hill and
mountain areas are mainly Rock outcrop. The areas in
stream channels are subject to frequent flooding. As a
result, recreation, wildlife habitat, water supply, and
esthetic purposes are the main uses.
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Estimated Yields

Table 2 shows estimated average acre yields of the
principal crops grown en arable soils under a high level of
management. The estimates are based on observations of
members of the Soil Conservation Service and the Univer-
sity of Arizona Agricultural Extension Service and on
comparison with similar soils in other areas. Averages
are those that can be expected over a period of years. In
any given year, yields can be considerably higher or con-
siderably lower than those listed in the table.

To achieve the yields shown, it is assumed that a good
quality of irrigation water is available, that an adequate
amount of fertilizer is applied, and that a soil-conserving
cropping system is used. It is further assumed that cotton
is a short staple, solid-planted crop that follows a small
grain crop, and that all residue is returned to the soil.
Alfalfa, grown only for hay, is planted in fall and is not
allowed to lie dormant in summer. It has a normal growing
season of 3 years. Barley is planted between the middle of
November and December. Safflower is planted from
December 15 to January 15 and harvested from July to
August. Sugsr beets are planted from about August 15
to October 15 and harvested from the middle of May to the
middle of July. Yields for sorghum are long-term yields;
short-term yields are about 30 percent less.

Range Resources

About 682,500 acres in the survey area is classified as
range. The area is low in elevation, and the climate is
hot and dry. The elevation ranges from 700 feet in the
valleys to 3,650 feet in the Estrella Mountains. Temper-
atures are high in summer, normally above 100° F from
June until mid-September. In winter the nighttime tem-
perature often falls to a low of 32° for about 2 months.
Rainfall is 6 to 8 inches annually. Winter storms, mainly
from November to March, are occasional gentle rains,

TABLE 2.—Estimated average yields per acre under optimum management

[Absence of yield figure indicates that the crop is not commonly grown or is not suited to the soil. Only arable soils are listed]

Citrus
Cot- Saf- | Sugar | Sor-
Soils ton |Alfalfa|Barley| flower | beets | ghum
lint Grape- |Valencia | Navel | Lemons | Tanger-
fruit | oranges | oranges ines
Pounds Tons | Bushel Tons Tons | Bushel Bozes Bozes Bozxes Bozxes Bozes
Agualt loam____________________________ 850 5.5 62 | 1.3 1 6 3€9 133 330
Antho gravelly sandy loam, 0 to 1 percent
BlOP OB o tsimasims s i el s i 950 6.0 159, 0| |, | S—— 64 461 165 117 407 146
Antho sandy loam, 0 to 1 percent slopes____| 1, 150 7.0 70 | 1.6 17 71 492 178 125 437 155
Antho sandy loam, 1 to 3 percent slopes_.__| 850 | 5.5 ;T N IR S — 461 165 117 407 146
Antho sandy loam, saline-alkali___________ 850 6.0 54 |______|_____ "1 A ) RSN SN W, | S————
Antho-Brios sandy loams_________________ 800 | 4.0 |___ | ___|oo____ 53 ||| -
Antho-Carrizo complex, 0 to 1 percent
SIOPeS oo o 750 | 3.9 ||| 415 146 104 350 131
Avonda clay 10am- -« oo oo mmmmme o mmmm oo 900 | 6.0 62 | 1.3 16 2 IS (N I, SRR ———
Avondale clay loam . .« cowmcssesmoamssmws 1, 200 8.0 83 | 1.4 25 125 492 178 125 437 155
Avondale clay loam, saline-alkali__________ 1, 000 7.0 62 | 1.3 18 82 v cnilenmmme o] oo e ez e e e
Brios loam - - - - 700 | 4.5 50 |- e m e e
Brios loamy sand._______________________ 600 4.0 |- 338 117 82 300 106
Brios sandy loam________________________ 650 | 4.0 41 || |- 338 117 82 300 106
Casa Grande loam . __ ___________________ 800 | 5.0 54 | 1.1 17 7 | | ISRV NS S——— I ——
Casa Grande sandy loam_________________ 900 | 5.5 58 | 1.1 17 xSRI I N SURS—| A——
Casa Grande-Laveen complex, alkali_______ 800 | 5.5 62 |- 67 | oo oo e m -
Cashion clay, saline-alkali________________ 850 | 6.2 58 | 1.0 18 | 100 |ocscionc)omcmmimmcde e clsmeze s e s ame e
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TaBLE 2.—Estimated average yields per acre under optimum management—Continued
Citrus
Cot- Saf- | Sugar | Sor-
Soils ton |Alfalfa|Barley| flower| beets | ghum
lint Grape- |Valencia | Navel | Lemons | Tanger-
fruit oranges | oranges ines
Pounds Tons | Bushel | Tons Tons | Bushel Bozes Bozes Bozes Bozes Bozes

Coolidge gravelly sandy loam, 1 to 3 percent
SlOPES. e e e EE e 1510 ) [ R (e [ S——— 461 165 117 407 146
Coolidge sandy loam_____________________ 1,100 | 7.0 70 | 1.5 17 64 430 157 112 387 137
Estrella loam __ _________________________ 1, 300 9.0 75| L7 20 107 523 186 133 462 164
Estrella loam, saline-alkali________________ 1,000 | 8.0 62 | 1.4 15 T8 |||l I
Gadsden clay___________________________ 900 | 6.5 62 |______ 20 | 107 || |||
Gadsden clay, saline-alkali_ ______________ 800 | 6.2 ;7 - 16 o3 S NN W e
Gadsden clay loam______________________ 950 | 6.7 o] P 20 | 107 |||
Gilman fine sandy loam__________._______ 1,250 | 85 70 | 1. 65 18 89 507 181 128 450 160
Gilman fine sandy loam, saline-alkali______ 1,000 | 7.0 62 | L4 ||| |||
Gilman loam, 0 to 1 percent slopes________ 1,350 | 9.0 75 17 20 107 523 186 133 462 164
Gilman loam, 1 to 3 percent slopes________ 1, 000 7.5 (7 O SRS A" ———, [ S A—-————— E————

Gilman loam, clayey subsoil variant,
moderately saline_ __ __________________ 850 | 5.5 530 ) R P U | NI, I I S N
Gilman loam, saline-alkali________________ 900 | 7.5 62 | 1.5 15 85 |||
Glenbarelay_ . _______ 900 | 6.5 62 | 1.1 20 107 |||
Glenbar clay loam _ - _ _ . ________________ 1,200 | 8.0 83 | 1.4 25 125 492 178 125 437 155
Glenbar clay loam, saline-alkali___________ 900 | 7.5 66 || 1.2 |esemee <J5 10 (ST NI NOs S, seus e
Glenbar loam__ - _ - ___________________ 1,300 | 8.5 75| L5 22 107 507 181 128 450 160
Glenbar loam, saline-alkali_ ______________ 850 7.0 66 || e e

Gunsight-Rillito complex, 0 to 1 percent
slopes___ .. 650 5.5 54 || e
La Palma very fine sandy loam___________ 700 | 4.0 [:): J) E— 1 I (S| (e IS AU, (S I
Laveen clay loam._ .. ___________________ 1,100 | 8.0 75 |-2ocre 24 96 492 198 125 437 155
Laveen loam, 0 to 1 percent slopes________ 1,300 | 9.0 70 | 1.65 20 92 507 181 128 450 160
Laveen loam, 1 to 3 percent slopes. - . _____ 850 | 6.5 62 | || e e
Laveen loam, saline-alkali________________ 800 | 7.0 66 | 1.1 |______ 6 " O U SRS USRI RS
Liaveen sandy 1oam.c.covnomsmmemumm e 1,150 | 8.8 66 | 1.5 17 89 507 181 128 450 160
Laveen-Antho complex, saline-alkali_______ 850 5.5 M| L2 |cemoslesemeal el b i e
Maripo sandy loam______________________ 750 | 5.0 50 | 1.3 15 50 353 128 90 315 111
Mohall elay . . - - ____ 900 | 7.0 62 | 1.4 20 107 ||| e
Mohall elay loam_______________________ 1, 050 8.0 83| 1.4 24 107 492 178 125 437 155
Mohall 10am .. o wms s e s s s 1,200 | 8.5 79| 1.5 20 | 107 492 178 125 437 155
Mohall sandy loam______________________ 1,100 | 7.0 79 | 1.45 |______ 89 461 165 117 407 146

Perryville gravelly loam, 0 to 1 percent
slopes__ o ____ 950 6.0 58 | 1.2 18 | ||

Perryville gravelly loam, 1 to 3 percent
21 (6 o1 R 750 56 1 N P (O PR S e | N PN WS In—————
Perryville loam, saline-alkali______________ 700 5.0 50 % I (VO (NN SN | N I ——
Perryville sandy loam____________________ 900 5.8 58 | 1.2 18 || e
Pinal loam, 0 to 1 percent slopes__________ 450 |- ____ 29 8 e e e
Rillito loam, 0 to 1 percent slopes_____-___ 1, 050 7.2 62 | 1.3 |______ 92 492 178 125 437 155
Rillito loam, 1 to 3 percent slopes_________ 850 [ 3 ) ——— 3 S FO (S (P — 461 165 117 407 146
Rillito sandy loam, 0 to 1 percent slopes--_| 1, 000 7.2 62 | 1.2 |______ 89 461 165 117 407 146
Rillito sandy loam, 1 to 3 percent slopes-__ 850 6.0 58 | 1.0 | _____|._____ 400 141 101 350 124
Toltec loam - - - ________________ 850 | 5.0 62 |- 15 57 || |||
Tremant clay loam.______________________ 950 | 5.5 58 | 1.3 17 75 461 165 117 407 146
Tremant gravelly clay loam______________ 800 5.5 L5 L | | —— 71 446 160 114 395 140

Tremant gravelly loam, 0 to 1 percent
slopes__ ... 800 | 5.5 50 ||| 446 160 114 392 140
Tremant loam_ _________________________ 950 | 5.8 58 | 1.4 |______ 75 461 165 117 407 146

Tremant-Rillito complex, 0 to 1 percent
21 () o -X: USSR S 850 6.5 (57 9 |, (s [ESs, es—— N R SR S
Trixeclay loam. - - oo oo mmmiim 1,200 | 8.0 83 | 1.4 25 125 430 157 112 387 137
Tucson clay loam._ - _____________________ 1,100 | 7.8 75 | 1.35 22 96 430 157 112 387 137
Tueson loam________ ____________________ 1, 100 8.0 75 | 1. 45 20 100 461 165 117 407 146
Valencia gravelly sandy loam_____________ 1, 000 6.5 58 | 1.3 | _____|-_____ 461 165 117 412 146
Valencia sandy loam____________________._ 1,250 | 7.5 70 | 1.55 17 78 492 178 117 437 155
Valencia sandy loam, saline-alkali_ ________ 800 70 66 | 1.3 15 v [ P A I, A Fe—
Vecont clay__ .. _________________ 900 | 6.5 62 |______ 20 107 369 133 98 330 117
Vecont loam____________________________ 950 | 6.8 (0 P NS NSO ERUURU IR SRS PRSP SR
Vint clay loam__________________________ 950 6.0 70 | 1.4 16 64 |- |||
Vint fine sandy loam_____________________ 900 | 5.2 62 | 1.2 13 €0 369 133 98 330 117
Vint loam.______________________________ 950 5.7 66 | 1.4 14 60 369 133 98 330 117
Vint loamy fine sand_____________________ 750 | 5.0 54 | 1.1 | ___|______ 369 133 98 330 117
Wintersburg complex____________________ 950 | 7.1 66 | 1.3 22 92 |||
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The summer season is characterized by scattered thunder-
storms and heavy rainfall. Much of the precipitation
received is lost to runoff and evaporation.

A wide variety of unique species occurs in the desert
shrub plant community. Desert landscapes are favorites
of artists and photographers. The giant saguaro, a favor-
ite and the Arizona State flower, grows to a height of more
than 50 feet and has as many as 50 arms. The largest are
believed to be 150 to 200 years old.

Tronwood, a desert tree, is a climax species on the
warmer Clay Upland range site. The Indians were known
to use it for arrowheads because it is hard, brittle, and
heavy.

One of the oldest and most conspicuous plants of the
area is the ocotillo, sometimes called coachwhip. In dry
weather it drops its leaves, but refoliates immediately
after a good rain and develops an attractive red flower.

Jumping cholla cactus is another unique plant found
on the warm slopes. Its dense, barbed spines are on easily
detached joints. Painful and persistent barbs are the
consequence of brushing too close to this plant.

Most of the desert plants played a very important role
in the lives of the Indians who lived in the area. Plants
were used for food, medicine, shelter, tools, weapons,
and fuel. They were also used in ornaments, dyes and
paints, gums and adhesives, soap, musical instruments,
insect traps, perfumes, and baskets and in games and
ceremonial rites.

The area provides habitat for several important desert
wildlife species, including the rare and endangered desert
bighorn sheep. Other wildlife species using the area are
desert mule deer, javelina, Gambel quail, mourning and
white-winged doves, rabbits, and numerous songbirds.

Soils of the area vary widely in depth and texture.
Those in the valleys range from shallow to deep. The
surface layer is medium textured to coarse textured. The
subsoil is somewhat finer textured. Steep soils on the hills
and mountains are shallow, rocky, and coarse textured.
Soils of the Loamy Upland range site have a desert var-
nished gravel pavement and an indurated hardpan. The
salt content ranges from low to high, and reaction ranges
from moderate to strongly alkaline. Both strongly influ-
ence the vegetation on the Saline Upland range site.

Grazing

At one time this area produced more abundant amounts
of desirable perennial forage species, especially such grasses
as bush muhly (hoegrass), plains bristlegrass, Arizona
cottontop, and slim tridens. As livestock increased, the
highly preferred plants decreased and bush muhly now is
only found where it is protected by unpalatable shrubs.
The others are nearly absent.

Plants of little or no grazing value, mostly shrubs and
trees, have increased and make up most of the perennial
composition. Perennial plants of grazing value are big
galleta, four-wing saltbush, range ratany, and a trace of
bush mubhly.

Present grazing of the area is administered by the
Bureau of Land Management on a yearlong permit
basis. Future plans are to issue permits on an ephemeral
use basis because grazing in most of the area is entirely
dependent on the production of annuals, such as Indian-

wheat and filaree. Most of the permittees are absentee
operators who use the range to graze steers.

Practices that can improve range in this survey area
are those that benefit management rather than mechanical
treatment and reseeding. Fencing and development of
stockwater facilities that help proper grazing and planned
grazing systems can be most beneficial. Water spreading
to make wider use of runoff could be beneficial in some
areas.

Mechanical treatment and reseeding of range is possible.
Low rainfall, hazardous soil conditions, and high cost,
however, make the feasibility of these practices
questionable.

Range sites and condition classes

Soils are grouped into range sites according to their
capacity to produce the same kinds, amounts, and pro-
portions of range plants. A range site is the product of all
environmental factors responsible for its development.

A plant community existing within a range site that
has not undergone abnormal disturbance is the potential,
or climax, plant community for that site. Climax plant
communities are not precise or fixed in their composition,
but vary, within reasonable limits, from year to year and
from place to place.

Abnormal disturbance, such as overuse by livestock,
excessive burning, erosion, or plowing, results in changes
in the climax plant community or even complete destruc-
tion if disturbance is drastic enough. If the range site has
not deteriorated significantly under such disturbance,
secondary plant succession progresses in the direction of
the natural potential or climax plant community for the
site.

Four range condition classes are used to indicate the
degree of departure from the potential, or climax, vegeta-
tion brought about by grazing or other uses. The classes
show the present condition of the native vegetation on a
range site in relation to the native vegetation that could
grow there.

A range is in excellent condition if 76 to 100 percent of
the vegetation is of the same kind as that in the climax
stand. It is in good condition if the percentage is 51 to 75;
in fair condition if the percentage is 26 to 50; and in poor
condition if the percentage is less than 25.

When changes occur in the climax plant community
as a result of livestock grazing or disturbance, some plant
species increase and others decrease. By comparing the
composition of the present plant community to the climax
plant community, it is possible to see to what extent the
plant cover has deteriorated. Invaders are weeds and
forbs that are not part of the climax community,
but invade and are conspicuous in the present plant
community. )

The composition of climax and present plant communi-
ties and other range site information provide the basis
for selecting the kind of management needed. )

A good range management program is designed to in-
crease desirable plants and restore the range to as near
climax condition as possible. Some programs are designed
to create or maintain plant communities somewhat re-
moved from the climax to fit specific needs in the grazing
program, to provide for wildlife habitat, or for other
benefits. All management objectives should be compatible

with conservation objectives.
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Descriptions of range sites

On the following pages, six range sites of the survey area
are described, and the climax plants and principal invaders
on the sites are listed. Only limited data are available
concerning the kinds and amounts of climax vegetation
that can be expected, but an estimate is given of the poten-
tial annual yield of air-dry vegetation for each site when
it is in excellent condition. It is recognized that small
areas at the higher elevations of the desert mountains
receive annual precipitation in excess of 8 inches per year
and are somewhat lower in temperature. These areas are
minor in extent and are included with the adjacent range
sites. The soils in each site can be determined by referring
to the “Guide to Mapping Units” at the back of this

soil survey.
CLAY UPLAND RANGE SITE

This site is on old alluvial fans, mainly at the base of
the White Tank, Estrella, and Salt River Mountains. In
these positions this site has good air drainage and is
slightly warmer than other sites in winter. The total
extent of this site is about 16,000 acres. Slopes are 0 to 10
percent.

The soils have a gravelly or very gravelly sandy loam,
loam, or clay loam surface layer and a gravelly or very
gravelly clay loam, sandy clay loam, or clay subsoil.

Permeability is moderately slow to slow. Runoff is
medium.

Potential production on this site is 500 pounds of
air-dry herbage per acre in favorable years and 150
pounds in unfavorable years. Bursage and creosotebush
increase as the range deteriorates. The more palatable
plants, such as bush muhly, have almost disappeared.

Following are the kinds and amounts of potential
vegetation.

Species: Percent Species: Percent
Bush muhly________ 5-10 Saguaro_ . ________ 0-3
Triangle bursage.___. 30-50 Barrel cactus_-______ 0-1
Creosotebush_______ 5-20 Rabbitbrush_______ 0-3
Littleleaf paloverde_. 0-5 Range ratany______ 5-10
Mesquite__ . ______ 0-5 Mormon-tea_______ 0-3
Staghorn cholla_____ 0-5 Brickellia__________ 0-3
Ironwood.__________ 0-3 Cactus_ - _____ 0-3
Ocotillo- o ________ 0-3 Native annuals_____ 5-10
Jumping cholla_____ 0-3

SALINE UPLAND RANGE SITE

This range site is on valley plains, flood plains, and low
terraces and at the lower ends of alluvial fans that are
mainly along the margins of Centennial and Luke Washes.
The total extent is about 30,000 acres. Slopes are generally
less than 1 percent, but range to nearly 8 percent.

The soils are saline and alkali sandy loams through clay
loams. Some are gravelly throughout.

Permeability ranges from moderately rapid to slow.
Runoff is ordinarily very slow to medium, but rainfall
from violent summer storms runs off at a rapid rate.

Potential production on this range site is 600 pounds of
air-dry herbage per acre in favorable years and 300 pounds
in unfavorable years. The preferred forage species are
restricted to drainageways where they are protected by
unpalatable shrubs. Desert saltbrush, mesquite, and
creosotebush have increased on this site.

SOIL SURVEY

Following are the kinds and amounts of potential
vegetation.

Species: Percent Species: Percent
Bush muhly________ 10-15 Cactus_ - __________ 5-10
Plains bristlegrass__.. 5-10 Blue paloverde_-___ 0-5
Arizona cottontop__ 5-10 Catelaw. coswmwawss 0-5
Three-awns________ 5-10 Desert broom______ 0-5
Desert saltbush_____ 30-50 Wolfberry_ - ______ 0-5
Mesquite._________ 5-10 Graythorn_________ 0-5
Creosotebush________ 5-15 Fluffgrass__________ 0-2
Four-wing saltbush__  5-15 Native annuals_____ 0-10

SANDY BOTTOM RANGE SITE

This site is in stream channels and on flood plains and
the adjacent low stream terraces along the major streams.
A major part along the Gila River has been designated as
the J. Fred Weiler Green Belt. The water table in this
area fluctuates between depths of 4 and 25 feet and con-
sequently affects the vegetation. This area also receives
additional moisture from occasional flooding, from tail-
water of irrigation districts, and from sewage disposal
plants. Other areas of this site, chiefly along the Salt,
Agua Fria, and Hassayampa Rivers, receive additional
moisture only during the occasional floods. The total ex-
tent of this site is about 25,000 acres.

The soils have a sand to loam surface layer and sand to
loamy fine sand lower layers. They contain varying
amounts of gravel and cobbles.

Permeability is moderately rapid to rapid. Runoff is
slow to very slow. Most areas of this range site are subject
to rare flooding.

Potential production on this range site is 1,000 pounds
of air-dry herbage per acre in favorable years and 500
pounds in unfavorable years Potential production in
areas receiving additional moisture from a high water
table is in excess of 1,000 pounds per acre. Deterloration
has caused palatable forage species to be found only where
they are protected by unpalatable shrubs. Four-wing
saltbush and mesquite have increased on this site. The
part of this site along the Gila River where the water
table is high now supports a nearly solid stand of saltcedar.

Following are the kinds and amounts of potential
vegetation.

Species: Percent Species: Percent
Bush muhly_______ 10-15 Wolfberry- - - .- ___ 0-5
Plains bristlegrass__.  0-5 TLenscale___________ 0-5
Arizona cottontop...  0-5 Annuals.csomssnmns 5-10
Three-awn.________ 10-20 Fluffgrass_ .- _--- 0-3
Four-wing saltbush_. 30-50 Salteedar__________ 0-50
Creosotebush.__ - - _. 0-5 Arrowweed - _ - ——___ 0-3
M eSQUITE =z s 10-15 Pickleweed_ - _____- 0-3
Desert broom______ 0-5 Inkweed . ____._-- 0-3
Desert saltbush_____ 0-5

LOAM UPLAND RANGE SITE

This site is on alluvial fans, valley plains, and stream
terraces throughout the survey area. The total extent of
this site is about 489,000 acres. Slopes range from 0 to 20

percent.

The soils vary widely. Most
free of salt or alkali, but a few a ;
hardpan at a depth of less than 20 inches. Sev
are gravelly.

Potential production o !
of air-dry herbage per acre 1n
pounds in unfavorable years.

soils are deep and relatively

re underlain by an indurated
eral areas

n this range site is 1,000 pounds
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the more palatable forage species to have almost dis-
appeared. Creosotebush has increased and is dominant.

The following are the kinds and amounts of potential
vegetation.

Species: Percent Species: Percent
Bush muhly________ 5-10 Littleleaf paloverde- 0-5
Big galleta_________ 15-30 Triangle bursage____  0-5
Plains bristlegrass_. 0-5 White bursage__-__ - 0-5
Arizona cottontop-- 0-5 Staghorn cholla_____ 0-5
Range ratany_____. 5-10 Graythori.. —-fwse 0-5
Creosotebush_______ 10-50 SAPUATO. ~—rcetons 0-5
Three-awn_________ 10-25

LOAM HILLS RANGE SITE

This site is on low hills and mountain ranges, including
the Estrella, Salt River, Eagletail, and White Tank
Mountains. Although bedrock exposures that have 15 to
80 percent slopes are not in this site, they influence runoff.
The total extent of this site is about 120,000 acres.

The soils are very gravelly very fine sandy loams to
very gravelly clay loams that are less than 20 inches deep
over bedrock. Some areas are cobbly and others are stony.

Permeability is moderate to moderately slow. Runoff is
medium in some areas, but is rapid in areas where bedrock
is exposed. .

Potential production on this range site is 800 pounds of
air-dry herbage per acre in favorable years and 200 pounds
in unfavorable years. This site has not deteriorated as
much as other range sites because it is inaccessible to
livestock grazing.

Following are the kinds and amounts of potential
vegetation.

Species: Percent Species: Percent
Bush muhly________ 10-15 Four-wing saltbush_ 5-15
Desert needlegrass_. 5-10 Brittlebush_ _______ 5-10
Slender tridens_____ 0-5 Big galleta_________ 15-30
Arizona cottontop-- 0-5 Three-awn_________ 5-10
Black grama_______ 5-10 Mormon-tea_ - _____ 5-10
Dropseed__________ 5-10 Annuals. . ceeeiee 0-25
Range ratany.______ 10-15

CLAY BOTTOM RANGE SITE

This range site is in the area north of Sun City and
at _the northeast end of the White Tank Mountains. It
is in slightly concave swales in old valley plains, stream
terraces, and alluvial fans. Slopes are less than 1 percent.
The total extent is about 2,500 acres.

The soils have a loam to clay surface layer and a
clay subsoil. Some have an indurated hardpan at a depth
of less than 40 inches.

Permeability is slow. Runoff is slow, but runoff from
adjacent areas supplements the natural rainfall.

Potential production on this range site is 800 pounds
of air-dry herbage per acre in favorable years and 400
pounds in unfavorable years. As the palatable plants
decrease on this site, big galleta, mesquite, and creosote-
bush increase.
~ Following are the kinds and amounts of potential

vegetation.

Species: Percent  Species: Percent
Bush muhly__ _____ 0-10 Triangle bursage______ 0-5
Plains bristlegrass___  0-5 Creosotebush_________ 5-10
Arizona cottontop.. 0-5 Three-awn___________ 0-5
Big galleta_________ 40-70 Pluffgrass-----ccswe= 0-3
Mesquite_ ... 5-20 Cactus_ - __________ 0-5
Littleleaf paloverde_. 0-5 Native annuals_______ 0-25

Managing Soils for Wildlife *

Table 3 lists wildlife species represented in the survey
area and the kind of habitat required for each.

TaBLE 3.—Wildlife species and habitat

[X means minor importance. X X means major importance]

Kind of habitat required
Representative Openland
species of wildlife Wet- | Range-
land land
Irri- Dry-
gated land
Javelina_ _ | __ b S| SRS XX
Desert mule deer_ _ ________|________ X X X X
Bobeat. -=cusemsnmmmenwoes X X X X
(00h c] 7 - I —— X X X XX
Gray fo%. cmmm oo smmssmns X X X X
Kit 10X Jin oo e X X X XX
Mexican racoon_ - - ——-__-- X X X XX | Seamae
Ringtail - - |- X X XX
Coatic v o besuivomeedlbamitded X X XX
Badger: - -siessmaiusdetcs st e S| X X
Desert cottontail o - ________ X XX KX XX
Kangaroorat_ __ | _______ D 4 S| [N XX
White-winged dove____-_-- XX oaoaoe XX |emmmemas
Mourning dove____________ X X XX X X X X
Gambel ‘iquall s ww=wsossca= X X X X X X
Roadrunner_____________-- X X X X X
B W] £ m o cim i mimimim S5 | i e > O S X X
Sidewinder rattlesnake_ - - |- _______ X |eBesscte X X
Banded gecko__ - |- X |seessess X X
Chuckwalla - - - - - oo oo oo e X X
Desert tortoise_ - ccoon]|ocooaan X X XX
Colorado River toad__-_---- XX X XX X

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover, and
water. If any one of these elements is missing, inadequate,
or inaccessible, wildlife either are scarce or do not inhabit
the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 4 the soils in the survey area are rated, by soil
groups, according to their potential to support the main
kinds of wildlife habitat in the area. This information can
be used in planning for parks, wildlife refuges, nature
study areas, and other developments for wildlife; selecting
areas that are suitable for wildlife; selecting soils that are
suitable for creating, improving, or maintaining specific
elements of wildlife habitat; and determining the intensity
of management needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,

4 Joun YoRrK, biologist, Soil Conservation Service, helped prepare
this section.
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improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of fair
means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limitations
are severe for the designated element or kind of wildlife
habitat. Habitat can be created, improved, or maintained
in most places, but management is difficult and must be
intensive. A rating of very poor means that restrictions
for the element of wildlife habitat or kind of wildlife are
very severe, and that unsatisfactory results can be ex-
pected. Wildlife habitat is impractical or even impossible
to create, improve, or maintain on soils having such a
rating.

The elements of wildlife habitat are briefly described
in the following paragraphs.

Grain and seed crops are seed-producing annuals used by
wildlife. Examples are corn, wheat, oats, barley, safflower,
and sunflowers. The major soil properties that affect the
growth of grain and seed crops are depth of the root zone,
texture of the surface layer, available water capacity,
wetness, slope, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.

Grasses and legumes are domestic perennial grasses and
herbaceous legumes that are planted for wildlife food and
cover. Examples are fescue, bush muhly, lovegrass, Ari-
zona cottontop, catclaw, clover, alfalfa, and trefoil. Major
soil properties that affect the growth of grasses and
legumes are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface stoniness,

flood hazard, and slope. Soil temperature and soil moisture
are also considerations.

Wild herbaceous plants are native or naturally established
grasses and forbs, including weeds, that provide food and
cover for wildlife. Examples are bluestem, beggarweed,
pokeweed, wheatgrass, fescue, and grama. Major soil
properties that affect the grewth of these plants are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, and fleod
hazard. Soil temperature and soil moisture are also
considerations.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Examples are fourwing saltbush, creosotebush, and
bursage. Major soil properties that affect the growth of
shrubs are depth of the root zone, available water capacity,
salinity, and moisture.

Wetland plants are annual and perennial wild herbaceous
plants that grow on moist or wet sites, exclusive of sub-
merged or floating aquatics. They produce food or cover
for wildlife that use wetland as habitat. Examples of
wetland plants are wild millet, wildrice, saltgrass, cattail,
rushes, and sedges. Major soil properties affecting wetland
plants are texture of the surface layer, wetness, reaction,
salinity, slope, and surface stoniness.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to

wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control devices
in marshes or streams. Examples are marshes, waterfowl
feeding areas, and ponds. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. The availability of a
dependable water supply is important if water areas are
to be developed.

The kinds of wildlife habitat are briefly described in
the following paragraphs.

Openland habitat consists of cropland, pasture, meadows,
and areas that are overgrown with grasses, herbs, shrubs,
and vines. These areas produce grain and seed crops,
grasses and legumes, and wild herbaceous plants. The
kinds of wildlife attracted to these areas include Gambel
quail, roadrunner, mourning dove, white-winged dove,
Mexican raccoon, and Colorado River toad.

Wetland habitat consists of open, marshy or swampy,
shallow-water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are Mexican
raccoon, desert cottontail, white-winged dove, mourning
dove, and Colorado River toad.

Rangeland habitat consists of areas of wild herbaceous
plants and shrubs. Wildlife attracted to rangeland include
Mexican raccoon, desert cottontail, white-winged dove,
mourning dove, and Colorado River toad.

Wildlife habitat groups

Soils of the survey area have been assigned to 14 wild-
life habitat groups according to their potential for produc-
ing three types of habitat for native wildlife.

Soils in the first eight groups, as indicated in table 4,
are in areas where irrigation water is available. The rating
for shallow water areas is based on the assumption that
water is available near the site to create artifical ponds.
Permeability is the most important factor in this rating.
Soils in the last six groups are in areas where no irrigation
water is available or they are not suitable for cultivation.
The rating for shallow water areas on these soils is based
on rainfall only. Soil drainage is the most critical factor
in this rating. Only a few areas along the Gila River are
suitable as wetland. Some soils occur in both the irrigated
and dryland areas. These soils will appear in both the
irrigated and dryland groups.

WILDLIFE HABITAT GROUP 1

The soils in this group are on stream terraces, alluvial
fans, and valley plains. They are good for openland wild-
life and poor for wetland wildlife. They are deep and well
drained and are moderately to moderately slowly perme-
able. All are irrigated. Some are underlain by sand or
loamy sand below a depth of 20 inches. Others have a
slowly permeable pan below a depth of 20 inches. Slopes
range from 0 to 3 percent.

The average annual rainfall is 6 to 8 inches. The avail-
able water capacity is from 6 to 13 inches. The mean an-
nual air temperature is 68° to 74° F, and the frost-free
season is 250 to 300 days. The vegetation is mainly cotton,
alfalfa, barley, sorghum, and safflower.
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TaBLE 4.—Suitability of soils, by soil groups, for wildlife habitat
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Potential for habitat elements ' Potential for kinds of habitat
Wildlife :
habitat
suitability Grain Grass
groups and seed and Wild herba- Shrubs Wetlands Shallow Openland Wetland Rangeland
‘Crops legume | ceous plants plants water
crops
IRRIGATED SOILS
Group 1.___| Good-_-.| Good.__| Good__._.____ Good-cuzam Poor________ Fair________ Good___| Poor.
Group 2____| Good.__| Good--_| Good_______ Good_______ Poor:-c. =z Very poor___| Good___| Very poor.
Group 3._.__| Fair____| Fair____| Fair________ Fair_ _______ Poor________ Good_______ Fair____| Fair.
Group 4.c-- Faiv... .| Baird .o Fair. -ccoces Fair________ Poor________ Very poor___| Fair____| Very poor.
Group 5--.-| Fair....| Fair.-.| Fair . cocec Fairie onades Very poor...| Good_______ Fair____| Poor.
Group 6____| Poor____| Poor____| Poor________ 20T, RN — Poor 2 i-f. . Very poor___| Poor____| Very poor.
Group 7..__| Poor____| Poor____| Poor________ Poor________ Poor. .- i 360v) SR Poor____| Poor.
Group 8.___| Poor____| Poor____| Poor________ Poor..— Poor________ Good- -~ == - Poor..._.| Fair.
DRYLAND SoILS
Group/ 9o coafomsn s mnf Somsdanws Fair: good | Fair: good | Very poor: Very poor: |_________ Very poor: Fair: good
in places in places good in in good good in in places
in Gila in Gila places in places in places in in Gila
River. River Gila River. Gila River. Gila River. River.
Group 10a_ | ____|.________ Poor________ Fair________ Very poor...| Very poor___|.________ Very poor.__| Poor.
Group ll.c <. vuememislsomesmame Poor________ Poor________ Poor________ Very poor_ __|-________ Very poor.__| Poor.
Group! 122 oo smsweme| s it s a Poor________ Poor________ Very poor___| Very poor___|_________ Very poor___| Poor.
Groupild. ol oo |t e Very poor...| Very poor___| Poor________ Very poor_ __|.________ Very poor___| Poor.
Group 14 _ || ____ Very poor...| Very poor.__| Very poor___| Very poor___| .. _____ Very poor.-__| Very poor.

Important wildlife species are jackrabbits, cottontail
rabbits, skunks, mourning dove, white-winged dove,
Gambel quail, and songbirds.

WILDLIFE HABITAT GROUP 2

The soils in this group are on alluvial fans, valley plains,
and stream terraces. They are good for openland wildlife
and very poor for wetland wildlife. They are deep and well
drained and are moderately rapidly permeable. All are
irrigated. The surface layer is sandy loam, fine sandy loam,
or loam. The underlying material ranges from loamy fine
sand to loam. In some places the soils have gravelly lower
layers, and in some they contain concentrations of lime.
Slopes range from 0 to 3 percent.

The average annual rainfall is 6 to 8 inches. The avail-
able water capacity is 5.0 to 7.5 inches. The mean annual
ailr temperature is 68° to 74° F, and the frost-free season is
250 to 300 days. The vegetation is mainly cotton, alfalfa,
barley, sorghum, safflower, and sugar beets.

Important wildlife species are jackrabbits, cottontail
rabbits, mourning dove, white-winged dove, Gambel quail,
skunks, and songbirds.

WILDLIFE HABITAT GROUP 3

Most of the soils in this group are on flood plains, low
stream terraces, and valley plains adjacent to stream
channels. They are fair for openland wildlife and wetland
wildlife. All are deep and well drained and are slowly to
moderately slowly permeable. Most have a surface layer
of clay loam or clay, but a few are loam. The lower layers
range from loam to clay. Some soils contain lime con-
centrations. Slopes are less than 1 percent.

The average annual rainfall is 6 to 8 inches. The avail-
able water capacity is 8 to 13 inches. The mean annual
air temperature is 68° to 74° F, and the frost-free season
is 250 to 300 days. Some of these soils are subject to
flooding. The vegetation is mainly cotton, alfalfa, barley,
sorghum, safflower, and sugar beets.

Some of the important wildlife species are jackrabbits,
cottontail rabbits, skunks, rodents, white-winged dove,
mourning dove, Gambel quail, and songbirds.

WILDLIFE HABITAT GROUP 4

The soils in this group are on alluvial fans, flood plains,
and low stream terraces along major streams. They are
fair for openland wildlife and very poor for wetland
wildlife. They are deep and well drained and are rapidly
to moderately rapidly permeable. The surface layer
ranges from loamy fine sand to sandy loam, and the lower
layers range from sand to sandy loam. Slopes range from
0 to 1 percent.

The average annual rainfall is 6 to 8 inches. The avail-
able water capacity is 4 to 7 inches. The mean annual
air temperature is 69° to 74° F, and the frost-free season
is 250 to 300 days. Some areas are subject to flooding.
The vegetation is mainly cotton, alfalfa, sorghum, barley,
wheat, and safflower.

Some of the important wildlife species are jackrabbit,
cottontail rabbit, rodents, skunk, mourning dove, white-
winged dove, Gambel quail, and songbirds.

WILDLIFE HABITAT GROUP 5

The soils in this group are on valley plains and alluvial
fans. They are fair for openland wildlife and poor for wet-
land wildlife. They are deep, well drained, and saline-
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alkali. The surface layer ranges from sandy loam to loam.
The lower layers range from loam to clay loam. All soils
contain excessive amounts of saline or alkali salts or both
and have visible concentrations of lime. Some are under-
lain by a hardpan, which is below a depth of 20 inches.
Slopes are less than 1 percent.

The average annual rainfall is 6 to 8 inches. The avail-
able water capacity is 3 to 8 inches. The mean annual air
temperature is 67° to 74° F, and the frost-free season is
250 to 300 days. The vegetation is mainly cotton, alfalfa,
barley, sorghum, and safflower.

Some of the important wildlife species are jackrabbits,
cottontail rabbits, rodents, skunks, mourning dove, white-
winged dove, Gambel quail, and songbirds.

WILDLIFE HABITAT GROUP 6

The soils in this group are poor for openland wildlife
and very poor for wetland wildlife. They are deep and well
drained to excessively drained and are rapidly permeable.
The surface layer ranges from loamy sand to gravelly
sandy loam, and the lower layers range from very gravelly
sand to sand. Slopes range from 0 to 1 percent.

The average annual rainfall is 6 to 8 inches. The avail-
able water capacity is 2 to 5 inches. The mean annual air
temperature is 69° to 74° F, and the frost-free season is
250 to 300 days. Some areas are subject tofrequentflooding.
Vegetation is mainly cotton, alfalfa, and small grain.

Some of the important wildlife species are jackrabbits,
cottontail rabbits, rodents, mourning dove, white-winged
dove, Gambel quail, and songbirds.

WILDLIFE HABITAT GROUP 7

The soils in this group are poor for openland wildlife
and wetland wildlife. Some are deep and well drained,
are moderately rapidly to moderately permeable, and
have a gravelly loam surface layer and gravelly loam or
very gravelly loam lower layers. Others are less than 20
inches deep over an impermeable hardpan. Slopes range
from 0 to 1 percent.

The average annual rainfall is 6 to 8 inches. The avail-
able water capacity is 1 to 4 inches. The mean annual
air temperature is 68° to 74° F, and the frost-free season
1s 250 to 320 days. Vegetation is mainly cotton, alfalfa,
barley, and safflower.

Some of the important wildlife species are jackrabbits,
cottontail rabbits, skunks, rodents, Gambel quail, mourn-
ing dove, white-winged dove, and songbirds.

WILDLIFE HABITAT GROUP 8§

The soils in this group are on flood plains and low stream
terraces. They are poor for openland wildlife and fair for
wetland wildlife. They are deep and well drained and are
slowly permeable. They are mainly clays, but are under-
lain at a depth of 20 to 40 inches by silt loam in places.
They contain excessive amounts of saline or alkali salts
or both. Slopes are 0 to 1 percent.

The average annual rainfall is 6 to 8 inches. The avail-
able water capacity is 9 to 10 inches. The mean annual
air temperature is 60° to 74° F, and the frost-free season
18 250 to 300 days. The vegetation is mainly cotton, alfalfa,
sorghums, barley, and sugar beets.

Important wildlife species are jackrabbit, cottontail
rabbit, skunks, rodents, mourning dove, white-winged
dove, Gambel quail, roadrunners, and songbirds.

WILDLIFE HABITAT GROUP 9

The soils in this group are on old alluvial fans, stream
terraces, and flood plains and in stream channels. They are
generally very poor for wetland wildlife and fair for range-
land wildlife, but in some areas along the Gila River they
provide good wetland and rangeland habitat. They are
deep, well-drained to excessively drained very gravelly
sands to clays. Some have a hardpan at a depth of 20 to
40 inches. None are irrigated. Slopes are less than 1
percent.

The average annual rainfall is 6 to 8 inches, but most
soils receive some additional runoff. The mean annual
temperature is 69° to 74° F, and the frost-free season is
250 to 300 days. The water table is above a depth of 5 feet
in a few places along the Gila River. The vegetation along
the Gila Riveris saltcedar, arrowweed, saltbush, creosote-
bush, and mesquite. Vegetation on the old alluvial fans
is galleta, mesquite, littleleaf paloverde, triangle bursage,
and creosotebush.

Some of the important wildlife species are jackrabbits,
cottontail rabbits, mourning dove, white-winged dove,
Gambel quail, kangaroo rats, Colorado River toads, lizards,
and songbirds. The Fred J. Weiler Green Belt on these
soils is considered a most important nesting and roosting
habitat for white-winged dove.

WILDLIFE HABITAT GROUP 10

The soils in this group are on alluvial fans, flood plains,
and low terraces and in stream channels. They are very
poor for wetland wildlife and poor for rangeland wildlife.
They are deep and well drained to excessively drained.
The surface layer ranges from sandy loam to loam and
contains variable amounts of gravel. The lower layers
range from sand to sandy loam and also contain variable
amounts of gravel. None of the soils are irrigated. Slopes
are 0 to 3 percent.

The average annual rainfall ranges from 6 to 8 inches.
The mean annual air temperature ranges from 69° to
74° F, and the frost-free season from 250 to 300 days.
The vegetation is mainly creosotebush, mesquite, little-
leaf paloverde, bursage, and staghorn cholla cactus.

Important wildlife species are jackrabbits, cotton-
tail rabbits, coyotes, roadrunners, sidewinder rattle-
snakes, chuckwalla, kangaroo rats, desert mule deer, and
songbirds.

WILDLIFE HABITAT GROUP 11
The soils in this group are very poor for wetland wildlife
and poor for ra,nge%and wildlife. They are highly variable.
Most are deep and well drained, but a few are shallow
over a hardpan. The surface layer ranges from loamy
sand to clay, but in places is gravelly. The lower layers
range from sand to clay and contain variable amounts of
gravel. Some soils contain concentrations of lime, and
others contain excessive amounts of saline or alkali salts
or both. None are irrigated. Slopes range from 0 to 12
percent. )
Annual precipitation is 6 to 8 inches. Few areas receive
any supplemental water from flooding. The mean annual
temperature is 68° to 74° F, and the frost-free season is
250 to 320 days. The vegetation is creosotebush, littleleaf
paloverde, triangle bursage, white bursage, and cactus.
Important wildlife species are jackrabbits, kangaroo
rats, coyotes, roadrunners, sidewinder rattlesnakes,
banded gecko, chuckwalla, desert tortoise, and songbirds.
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WILDLIFE HABITAT GROUP 12

Some of the soils in this group are on low hills and
mountains, and others are in or near stream channels. All
are very poor for wetland wildlife and poor for rangeland
wildlife. Some are deep and well drained to excessively
drained, and others are shallow over bedrock. The surface
layer ranges from loamy sand to clay loam and contains
variable amounts of gravel and cobbles. The lower layers
range from sand to loam and also contain variable amounts
of gravel and cobbles. None of the soils are irrigated. Slopes
range from 0 to 90 percent.

The annual rainfall is 6 to 8 inches. The mean annual
air temperature is 69° to 74° F, and the frost-free season
is 250 to 325 days. Vegetation is mainly creosotebush,
range ratany, triangle bursage, white bursage, joint fir,
bladdersage, paloverde, wolfberry, and cactus.

Important wildlife species are jackrabbits, coyote,
chuckwalla, elf owl, desert mule deer, javelina, bobcat,
kit fox, gray fox, and songbirds.

WILDLIFE HABITAT GROUP 13

The soils in this group are on alluvial fans, stream
terraces, and valley plains. They are very poor for wetland
wildlife and poor for rangeland wildlife. They are deep,
well drained, and saline-alkali. The surface layer ranges
from sandy loam to clay loam, and the lower layers range
from sandy loam to clay. All soils contain excessive
amounts of saline or alkali salts or both, and some have
lime concentrations. Some have a hardpan at a depth
ranging from 10 to 40 inches. None are irrigated. Slopes
range from 0 to 3 percent.

The annual rainfall is 6 to 8 inches. Few areas receive
any additional moisture from flooding. The mean annual
air temperature is 68° to 74° F, and the frost-free season
is 250 to 300 days. The vegetation is saltbush, arrowweed,
creosotebush, paloverde trees, and cactus.

Some of the important wildlife species are jackrabbits,
bannertail kangaroo rats, roadrunners, chuckwalla, side-
winder rattlesnakes, and songbirds.

WILDLIFE HABITAT GROUP 14

The soils in this group are very poor for wetland wildlife
and rangeland wildlife. They are deep, well drained, and
saline-alkali. They have a sandy loam to clay loam surface
layer and loam to clay loam lower layers. Some have
gravel on the surface and in the lower layers. Others have
a hardpan below a depth of 20 inches. All contain excessive
amounts of saline or alkali salts or both and have con-
centrations of lime-at or near the surface. None are ir-
rigated. Slopes range from 0 to 8 percent.

Annual precipitation is 6 to 8 inches. The mean annual
air temperature is 67° to 74° F, and the frost-free season
is 250 to 300 days. The vegetation is mainly saltbush,
creosotebush, mesquite, and cactus.

Important wildlife species are jackrabbits, roadrunners,
bannertail kangaroo rats, sidewinder rattlesnakes, banded
gecko, and songbirds.

Engineering Uses of the Soils°®

This s_ection is useful to those who need information
about soils used as structural material or as foundation

5 James Kosar, Jr., engineer, Soil Conservation Service, helped
prepare this section.

upon which structures are built. Among those who can
benefit from this section are planning commissions, town
and city managers, land developers, engineers, contractors,
farmers, and individual land owners.

. Among properties of soils highly important in engineer-
ing are permeability, strength, compaction characteristics,
drainage condition, shrink-swell potential, grain size,
plasticity, and reaction. Also important are depth to the
water table, depth to bedrock, and slope. These properties,
in various degrees and combinations, affect construction
and maintenance of roads, airports, pipelines, foundations
for small buildings, irrigation systems, ponds and small
dams, and systems for disposal of sewage and refuse.

Information in this section of the soil survey can be
helpful to those who—

1. Select potential residential, industrial, commer-
cial, and recreational areas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for control-
ling water and conserving soil.

5. Correlate performance or structures already
built with properties of the kinds of soil on which
they are built, for the purpose of predicting
performance of structures on the same or similar
kinds of soil in other locations.

6. Predict the trafficability of soils for cross-country
movement of vehicles and construction equip-
ment.

7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented in
tables 5 and 6, which show, respectively, several estimated
soil properties significant in engineering and interpretations
for various engineering uses. This information, along with
the soil map and other parts of th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>