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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 fleldwork for this soil survey was completed in the period 1958-72. Soil names and deserip-
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 Seil 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 muaps
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 m judging the suitability of tracts of
land for farming, industry, and recreation.

Locating 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 acrial 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
arens marked with the same symbol are the
same kind of soil. The soil symbol is inside the
arca if there i1s 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
sultability or degrec 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.

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

Homeowners and, landscape architects can
learn which plants are suitable for individual
soils in the scction “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.

Community planners and others can read
about soil properties that affect the choice of
sites Tor dwellings, industrial buildings and for
recreation areas in the section ‘“Engincering
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 especinlly 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 Arca.”

Cover picture:

Desert plant cover on Pinamt soil, chiefly Saguare
carte, mesquite, pale verde, creosote, bursage, and scattered
annual grasses. Gachado soil and Rock outcrop on mountain in
hackground.
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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, Pcoria,

2

[

Yuna

Sests Agricuttural Hxperiment Station ¢ Toceon

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

1 U.8. Dept. of Comnierce, Burean 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 arc lettuce, cabbage, broccoli, carrots, radishes,
potatocs, onions, tomatoes, canteloup, and watermelon.
Because the growing season is leng, double cropping is
commonly practiced and the land is seldom idle. Dairying
and sheep and cattle feeding are important enterprises:
Much of the produstive 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 rainf all 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 Harguahala 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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2 S0IL SURVEY

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 catogories of soil classification most used In a
local survey.

Soils that have profiles almost alike make up a soil
serics. 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
Avcndale, 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 sories can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects use ol the soils by man. On the basis of such
differences, n soil series is divided into phases. The name
of a 501l 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 ficlds, & mapping unit is
nearly equivalent to & soil phase. It is not exactly equiva-
Jent, because it is not practical to show on such a map all
the small, scattered bite 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
serics, or of different phases within one scries. 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 reclative proportions are about the
same in all areas. .Generally, the name of a soil complex
consists of the names of the dominant soils, joined hy a
hyphen. Rillito-Perryville complex, 5 to 20 percent slopes,
is an example.

A soil association is made up of adjacent soils that oceur
as arens large enough to he shown individually on the soil
map but are shown as one unit because the time and effort
of delincating them separately cannot be justified. There
is a considerable degree of uniformity in patiern and rela-
tive extent of the dominant soils, but the seoils 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 individunily but are shown

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 seils,
or of two or more. 1f there are two or more deminant
series represented in the group, the name of the group
ordinarily consists of the names of the dominant soils,
joined by “and.” Carrizd and Brios soils is an example.

Tn 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 praciices 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
snitability 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 gronps of soils, They test these groups by
further study and by consultation with farmers, agrono-
mists, engincers, and others. They then adjust the groups
according to the results of their studies and consultation.
Thus, the groups that are finally cvolved 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 t‘mt has a distinctive
proportional pattern of soils. Tt 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 associntions is useful to peopte 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 o 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
grouped 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
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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-frec 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.clanbfu', 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
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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 lonms 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 lonm 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 arcas are used as range following sca-
sonal rains.

2. Antho-Valencia association

Nearly level sandy loams on recent alluvial fans and valley
plains

This association (fig. 3) is on voung alluvial fans and
valley plains that are I 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 thronghout the survey arca. 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° I, and the frost-free
season is 250 to 300 days.

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

CHERION! - ROCK OUTCROP
ASSOCIATION j
\

S0IL SURVEY

Antho soils are sandy loam 40 inches deep or more.
They arc in the center of most mapped areas, and Valencia
soils are along the marging, 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 irrigntion
water is available. Cotton, alfalfa, small grain, safflower,
sugar heets, grapes, and citrus are the chief crops. A
fow 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 nssociation (sec fig. 2, p. 3} is in or adjacent to
the channels of the New River and the Giln, 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 salthush. The cleva-
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 associntion 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
arens. Brios soils are in positions intermediate between
Carrizo and Vint soils.

Carrizo soils have & surface layer of yellowish-brown
%mve]]y sandy loam about 5 inches thick over pale-

rown 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
zoils are pale-brown loamy fine sand about 60 inches
eep.

This 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. Torrifluvents association

Nearly level to gently sloping soils that are gravell;b/, cobbly,
and stony throughout; on recent alluvial fans at the base of
mountainsg

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 eut 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,
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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- Gunasight-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
slains, mainly in the western part of the survey area.

ome areas are near the hase 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 limestone. The natural vege-
tation is mainly creosotebush and scattered mesquite and
paloverde trees. The elevation ranges from 800 to 1,400
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Figure +.—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 wnir temperature is 67° to 74° F, and the
frost-free season is 250 to 300 days.

This nssociation 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 o surface layer of light-brown and
pale-brown gravelly lonm 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-
rinl 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 allnvial 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 arens are in the Harquahala Valley. The
soils formed in old alluvium that was derived from granite-
gneiss, rhyolite, schist, and some acid and basic 1gneous
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 1s 6 to 8 inches, the menn sannual air tem-
perature is 68° to 74° T, and the frost-free season is 250
to 300 days.

This association makes up about 12 percent of the sur-
vey aren. It is about 45 percent Mohah 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 s]ight\y 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 andlower
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 citics 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 ate 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) 15 on alluvial fans
and valley plains that are 2 to 5 miles from the mountains,
The Inrgest area is a 3- to 5-mile wide area extending
from Avondale to the Hassayampa River. A few smaller
areus are in the Rainbow and Harquahala Valleys. The
soils formed in alluvium that was derived from granite-
oneiss, 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° IF,
and the frost-free season is 250 to 300 days.

This association makes up about 9 percent of the sur-
vey arcn. 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 alluvinl fans and
on valley plaing. 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 graing, safflower, sugar
beets, and grapes are the main crops. A few areas are
used as range.

8. Ebon-Pinamt-Tremani 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 (sec fig. 3, p. 4) is on old alluvial fans
at the base of the White Tank and Estrella Mountains.
Tt is dissected by numerous stream channcls that are
entrenched 2 to 25 fect 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 trecs. 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° I, and the
frost-free season is 260 to 320 days.

This associntion make¢ up about 3 percent of the
survey area. It is about 30 percent Ebon soils, 20 percent
Pinamt soils, 15 percent Tremant seils, 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 fang, 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 materinl 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 eclevation 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
}lnlercent, Harqua soils, and 40 percent Laveen, Gunsight,

illito, 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 is 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 distinet 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 outerop and areas of
shallow soils in steep mountainous areas.

10. Cherioni-Rock outcrop association

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

This association (see figs. 3 and 4, pp. 4 and 5) isin 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 seattered
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 outcrop, 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 outerop is
scattered throughout most mapped arcas 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 1n 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 mapH)ing
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 descriged 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 scil 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.—Approzimate acreage and proportionate extent of the soils
Soil Acres Percent ! Soil Acres Percent !
Agualtloam_ oo 8, 059 0. 75 || Gunsight-Rillito complex, 0 to 1 percent
Antho sandy loam, 0 to 1 percent slopes.__ 32, 548 3. 02 BlOPES e e 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-nlkali_ . - ______ 3, 654 .34 BlOPES o oo e e 4, 455 .41
Antho gravelly sandy loam, 0 to 1 percent Gunsight-Rillito complex, 0 to 10 percent
BlOPES e e e mmam e 6, 014 56 SlOPeS. oo 25, 630 2.38
Antho gravelly sandy loam, 1 to 3 percent Harqua complex, 0 to 3 percent slopes_ . ___ 9,011 .84
SlOPES- o oo emaen 3, 619 . 34 || Harqua complex, 3 to 8 percent slopes_____ 1, 230 J11
Antho-Brios sandy loams____________..._. 9, 434 . 88 || Harqua-Gunsight complex, 0 to 5 percent
Antho-Carrizo complex, 0 to 1 percent SlOPeS . o e e 22,986 2. 14
BlOPES.a e oo e i e o 3, 861 36 || Harqua-Laveen complex_________________ 3, 706 .34
Antho-Carrizo complex, 1 to 3 percent Harqua-Rillito complex, 1 to 3 percent
slopes ________________________________ 1, 106 10 Slopes -------------------------------- 4, 729 .44
Antho-Carrizo complex, 0 to 3 percent La Palma very fine sandy loam.___.__.___. 1, 007 .09
BlOPES - oo oo mmmmmm—m— e 29, 356 2.73 || Laveen sandy loam ... .. _____ 18, 355 1. 70
Antho-Tremant complex, 1 to 3 percent Laveen loam, 0 to 1 percent slopes___. ... 75, 909 7. 06
8lOPeS o e e mmao 3, 403 .32 || Lavcen loam, 1 to 3 percent slopes..—..___ 1,213 C11
Antho-Tremant-Mohall complex, 1 to 5 per- Laveen loam, saline-alkali______ . ___.___. 6, 256 . B8
cent 8lOPeS. oo imeeieooeee 3, 092 .29 || Laveenclay loam_________._..__ e 8, 049 .15
Antho assoeintion . o oo~ 30, 848 2. 87 || Laveen-Antho complex, saline-alkali.._..___ 082 .09
Antho-Valencia associntion_ . oo ._.__ 15,724 1. 46 || Maripo sandy Yoam_ .. _____________. 11, 165 1. 04
Avonda ¢lay loam _ ... oo oooao--- 1, 842 17 ¢ Mohall sandy loam . oo oo 2,875 .27
Avondale elay loam_ ..o o ... 22, 045 2,05 || Mohall loam___________._ .. . ... 18,973 1.76
Avondale clay loam, saline-alkali. __.._____ 1, 319 .12 || Mohall elay loame oo oo oo oo 31, 990 2 .97
Beardsley loam. oo 955 .09 || Mohall elay oo 1, 459 14
Brios lonmy sand._._ o aoeoooaoooo 3, 069 . 37 || Mohall-Tremant complex, 0 to 3 percent
Brios sandy loam_ ... aoao - 4, 927 . 46 8lOPes. oo 8, 885 .83
Brios 108M o oo oo oo eeie e 1, 052 . 10 || Mohall-Laveen association ... ... __.. 1,212 .11
Calciorthids and Torriorthents, eroded. ... 1, 394 .18 |, 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. - < i ceemmmem—emme 1,928 .18 8lOP@S e o oo e 7,267 68
Carrizo and Briog soils_ . oo ooaaoiao- 17, 457 1. 62 || Perryville gravelly loam, 1 to 3 percent
Casa Grande sandy loam_ ... __..___. 3, 672 .34 SlOPeS- - e e 1, 666 i5
Casa Grande loam. oo o _co..-- 8, 727 . 62 {| Perryville-Rillito complex, 0 to 3 percent
Casa Grande compleX. .o oo ooooomoona o 2,170 . 20 BlOPes. - ool 13, 786 1. 28
Casa Grande-Laveen complex, alkali____._. 3, 067 .28 || Pinal loam, 0 to 1 percent slopes._.._.__._. 442 .04
Cashion elay, saline-alkali______________.. 2, 896 . 27 1| Pinal lonm, 1 to 3 percent slopes. ... 502 .05
Cherioni-Rock outcrop complex__.________ 38, 260 3. 55 || Pinal gravelly lonm__ ool 15, 165 1. 41
Coolidge sandy loam oo 14, 023 1. 30 || Pinal-La Palma loams, 1 to 3 percent slopes__ 513 .05
Coolidge gravelly sandy loam, 1 to 3 percent Pinal-Sunecity complex, 0 to 3 percent slopes_. 3, 280 .30
BlOPES e e c e e i m e mmmm——nn 1, 049 .10 || Pinamt-Tremant complex, 1 to 10 percent
Coolidge-Tremant complex . oo cuenan- 666 . 06 BlOPeS. e 3,910 . 36
Coolidge-Laveen association- ... ... 16, 557 1. 54 || Rillito sandy loam, 0 to 1 percent slopes__._ 2, 319 .21
Dune land. .o o 565 .05 || Rillito sandy loam, 1 to 3 percent slopes.... 360 .03
Ehon gravelly lonm, 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 Rillite loam, 1 to 3 percent slopes-. ... 715 .07
) (o) T U 7,572 .70 || Rillito-Harqua complex, 1 to 3 percent
Rstrellaloam_ . eo__-- 23, 152 2. 15 SlOPeS. . o e m e mmem o 6, 585 . 61
Estrella loam, saline-alkali. .. . _______ 2, 464 . 23 || Rillito-Perryville complex, 5 to 20 percent
Gachado-Rock outcrop complex_.____.____ 5, 467 . 51 1 Ta) o) S RSP 5, 431 . 60
Gadsden clay loam_ . _____________ .. .. 489 . 06 || Rock outcrop-Cherioni complex. ... ... 82, 913 7. 72
Gadsden clay __ . aceccmcaaoeo 1, 063 .10 || Toltee loam_ o - oot 484 . 04
Gadsden ¢lay, saline-alkali.. ... ___.____ 418 .04 {| Torrifluvents_ _ .. eoaaaaaoo- 9, 675 .80
Gilman fine sandy loam. ..o oo 19, 693 1. 83 || Torriorthents. . e 418 .04
Gilman fine sandy loam, saline-alkali_ ____. 1,153 .11 || Torripsamments and Torrifluvents, fre-
Gilman loam, 0 to 1 percent slopes_ .- ___. 101, 777 0. 47 quently flooded_._ oo _.iaaaos 3,076 .37
Gilman loam, 1 to 3 percent slopes_____._. 431 .04 || Tremant loam___ .. oo 3, 598 . 33
Gilman loam, saline-alkali_ .. ... oo ____ 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 pereent slopes.. 615 .06
Gilman-Antho association. o - _.___ 19, 208 1,78 || Tremant clay loam - o oo omao oo 080 .08
Gilman-TLaveen associntion_______._______ 7, 486 .70 {| Tremant gravelly clay loam. o _.-——_-._. 549 .05
Gilman, Antho and Glenbar soils, severely Tremant complex, 0 to 3 percent slopes- ... 1,959 .18
eroded . oo e 315 .03 |l Tremant-Rillito complex, 0 to 1 percent
Gilman loam, clayey subsoil variant, moder- SlOPeS. - e e e e e 2,248 .21
ately saline. .. ..o _-- 462 .04 || Tremant-Rillito complex, 1 to 3 percent
Glenbar 10am - o oo 2, 361 .22 BlOPeSa e e oo e 3, 422 . 32
Glenbar loam, saline-alkali________._.__._ 7, 630 .71 |{ Tremant-Rillito complex, 0 to 5 percent
Glenhar elay loam. .o von oo 21, 805 2. 03 P [0 o) T LU U PR 3, 961 .37
Glenbar elay loam, saline-alkali_. ... ... 448 .04 || Trix elay oA - .o v oo ecmeeee oo 4, 440 .41
Glenbar clay e 1,175 C11 || Tucson 1oam o - - oo e eee e cemme 6, 105 .57
Gunsight-Pinal complex, 1 to 10 percent Tueson elay loam._ oo .o oomooaaooo 4, 879 .45
SlOPeE. o o e e e 16, 907 1. 57 || Valencia sandy loam._ _ .o ocommoonoaaaaa 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 . - o oo ow oo __ 1,378 0. 13
Valencia gravelly sandy loam_______._____ 355 .03 || Borrow pitS_ .o oo e 655 .06
Vecont loam_ .o ... 901 V08 | DUmMPS e ceiaa 149 .01
Vecont €Ay oo 4, 691 44 || Gravel pits. oo 1,261 .11
Yint loamy finesand._ ... ___._____ 4, 107 38 || Surveyed at High Intensity_ ... ________ 651,106 |___.__.___
Vint fine sandy loam.___. 5, 141 48 || Surveyed nt Low Intensity . ..o ___.___ 424,523 | o. ..
Vint loam 996 0% Lakes and all other water_ . _ .________ 701 . 06
Vint elay loam . o . 396 04
Vint-Carrizo complex_ . . ..o ____ 686 06 Total . - 21, 076, 330 100, 00

! 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 lower part. Runoff is slow,
and the hazard of erosion is slight. The aveilable 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, ecitrus, and
vegetables.

epresentative profile of Agualt loam, 200 feet east and

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

Ap—0 to 11 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;
common very fine interstitial and tubular pores;
common very fine mica flakes; strongly effervescent;
moderately alkaline; abrupt, smooth boundary.

Cl1—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 finc mica flakes; strongly effervescent; few, fine,
faint, light-gray (10YR 7/2) filaments of lime; moder-
ately alkaline; abrupt, wavy boundary.

———eeeeent

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

? Acreage includes water.

TIC2—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 interstitinl pores;
many fine and very fine mica flakes; 5 percent fine
waterworn gravel; slightly effervescent; moderately
nlkaline.

The soil is typically dry, but is sometimes moist in the upper
ﬁnrt during July, August, and September. The Ap and C1
orizons have hue of 7.5YR 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 ahout 10 percent. Lime filaments arc few to common

in the lower part of the Cl horizon. The ITC2 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 ns 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
I1s-7 irrigated, subclass VIIs dryland; Loam Upland
range 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° ¥, 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 alksline throughout. In places it 1s
gravelly throughout.
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Permeability is moderately rapid. Runoff is slow to
medium, and the crosion 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. Igrrigated crops are cotton,
alfalla, 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
aren near Litchfield Park:

A1—0 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 frinble 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 (I0YR 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
houndary.

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 finc 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 frinhle when moist, slightly sticky and non-
plastic when wet; few very fine roots; few interstitial
pores; strongly effervescent; few fine faing filaments
of lime; moderately alkaline; clear, wavy boundary.

1IB2th—47 to 60 inches, reddish-brown (5 YR 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 10YR and 7.5YR, value
of 5 to 7 dry and 4 to § 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 ITB2tb horizon.

Antho sandy loam, 0 to 1 percent slopes (AbA).—This
level to nearly level seil is on broad alluvial fans end 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 & 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, alfalia,
barley, sugar beets, sorghum, safflower, citrus (fig. 5),
and truck crops. Capability unit IIs—4 irrigated, su%class
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 aress, surface drainage is
provided by a dendritic pattern of shallow stream chan-
nels spaced at 100- to 300-foot intervals. Arcas 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
puttern 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.
Runoff 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 ITs—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 seil 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, subeclass 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.

Tncluded with this soil in mapping are small areas of
Valencia gravelly sandy loam; Rillite 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 inc?yuded soils seldom exceeds 15 percent.

None of the acreage of this Antho soil is cultivated. It
provides some grazing. Capability unit ITe-4 irrigated,
subelass 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
m&]}))ping 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 crosion 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
size.

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
Eaptern. The Maripo soil is in transitional areas between

rios and Antho soils. Included in mapping are a few
small areas of Carrizo gravelly sandy loam, Gilman fine
sandy loam, Agualt loam, and %ulencla sandy loam. These
mc_lglded 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.

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 slew, and the erosion
hazard is sligﬁt. About 30 to 40 percent of the surface

rarea 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
oxtent 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, alfalla, and citrus. Capability unit IVs-7
irrigated, subclass VIIs dryland. Antho soil in Loam
Upf‘u.nd range site; horticultural group 1; wildlife habitat
group 2 irrigated, 11 dryland. Carrizo 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
tho 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 aren is covered with gravel and cobbles. Areas
are oval in shape and range from 10 to 200 acres in size.

This mepping unit is about 40 percent Antho sandy
loam, 1 to 3 percent slopes; 25 percent a Carrizo gravelly
sandy loam tﬁat 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 in
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 VIIe dryland; Antho
soil 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-Carrizo complex, 0 to 3 percent slopes (A.G.B)-—“
This nearly level to gently sloping mapping unit is on
alluvial fans that are 1 to 3 miles from the mountains
and in some of the broader stream channels. Slopes are



MARICOPA COUNTY, ARIZONA, CENTRAL PART 13

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 1 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 aren 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
o 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, Rillite, 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 subelass VIIe dryland.
Antho soil in Loam Upland range site; horticultural
group 1; wildlife habitat group 11 dryland. Tremant
soil 1n Loam Upland range site; horticultural group 2;
wildlife habitat group 11 (E‘y] and.

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 n 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
leyer 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 ares 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

roup 11 dryland. Mohall soil in Loam Upland range site;
orticultural group 2; wildlife habitat group 11 dryland.

Antho association (AL).—This nearly level to gently
sloping mapping unit 15 on alluvial fans that radiate out
from nearby mountains. It occurs throughout the un-
cultivated part of the survey arca, 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 1is
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 1s 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, Lavcen 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.

'ﬂ‘his mapping unit is grazed. None of the acreage is
cultivated. Antho soil in capability subelass VIIs dryland;
Valencia soil in capability subclass VIIe 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 scils
on stream terraces and valley plains. These soils formed
in recent mixed alluvium derived from acid and bastc
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
J_i}l]k?Sl!-g.r&)' and light-brown loam to a depth of 60 inches.
The soil is moderately alkaline throughout and is weakly
cffervescent.

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. Trrigated 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.18., R.3 W., in a cultivated field east of Buckeye:

Ap—0 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, frinble 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,
smaooth houndary.

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.

I1C2—27 to 60 inches, pinkish-gray (7.5YR 6/2) and light-
brown (7.5YR 6/4) loamy coarse sand, hrown (7.5YR
5/4) when moist; single grained; loose when dry and
moist, nonsticky and nenplastic when wet; few very
fine roots; many fine and coarsc interstitial pores;

few fine gravel; strongly ecffervescent; 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 TIC2 horizon has value of 6 or 7
dry and 4 or 5 moist and chroma of 3 or 4 dry and moist. The
11C2 horizon is loamy fine sand or coarser textured. Some goils
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 m 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 1s 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
o few areas it is saline and very strongly alkaline.

_ Permeability is moderate or moderntely 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, alfalfs,
barley, safflower, sorghum, sugar beets, grapes, citrus,
and truck crops. Some areas are used as homesites.

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

Ap—o0 to 12 inches, brown (10YR 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 cffervescent; moderately alkaline; abrupt,
smooth boundary.

C1—12 to 37 inches, pale-brown (10YR 6/3) loamn, 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 commen 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;
glightly hard when dry, very friable when moist,
slightly sticky and slightly plastic when wet; few
very fine roots; many very fine tubular pores; strongly
efierlvescent; few fine filaments of lime; moderately
alkaline.

Generslly the s0il 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 5 10 6
dry and 3 to 4 moist and chroma of 3 or 4 dry and moist. It is
dominantly loam, but has & 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 containg
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.

his 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 Vile 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 %ess 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. Trrigated crops are cotton, alfalfa, barley,
sorghum, sugar Eeets, and safflower. A few areas are
used as homesites. Capability unit TIs-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. Elopes 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:

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

B1—3 to 10 inches, reddish-brown (6 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-
stitinl pores; noneffervescent; moderately alkaline;
clear, wavy boundary.

B2t—10 to 36 inches, reddish-brown (5YR 5/4) clay, reddish
brown (YR 4/4) when moist; moderate, coarse,
subangular blocky strueture; 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 nlkaline; abrupt, wavy boundary.

Csicam—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 cfiervescent.

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 10 YR, value of
5 oor 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 7.6 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 conrse fragments
Ly volume. The Bt horizon ranges from weak to moderate,
medium to fine, prismatic or weak to moderate, medium to
coarse, sthangular 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 maning are small arens 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.

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 1s 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
tamanx 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
offervescent, and the underlying material is slightly
effervescent.

Permenbility is rapid. Runoff is slow, and the erosion
hazard is slight. The available water capacity is 4 to 5
inches. Roots penstrate to & depth of 60 inches. Flooding
is & 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 & 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 ver
fine tubular pores; 5 percent fine and medium gruveiv;
strongly ecffervescent; 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 coarge 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 10YR 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 oceur, but generally
arce 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 pereent by volume, but is commeonly 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

laces they are short and are nearly 3 percent. Areas are
ong 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.

Thig 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

rass, and citrus. A few arcas provide a source of sand.
apability unit IVs-7 irrigatef, subelass 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. Tt
occurs throughout the survey area. The surface is some-
what hummocky. Slopes are less than 1 percent. Areas are
long and nerrow 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 areps of Brios sandy loam that have a layer of clay
loam below a depth of 30 inches, areas that have a surface
lnyer of gravelly sandy loam, and n 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 botter
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 IIIs-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
meajor 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 & 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. Trrigated -crops are cotton, alfal{a, small grain, and
Basture grasses. The soi! is used mainly for grazing. Capa-

ility unit ITIs-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 a%ruptl 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,



MARICOPA COUNTY, ARIZONA, CENTRAL PART 17

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 soﬁs. 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 rangs
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 strenms 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. E?;vations 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 s 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 SWY sec. 23, T. 4 N., R. 1 E. in a citrus grove
north of Peoria:

Ap—0 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 qualine;
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; sl1ght}fr
effervescent; moderately alkaline; clear, wavy bound-
ary.

C3—25 to 60 incheg, 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 7.6 YR, 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 morc than 35

ercent. The C horizon ranges from very gravelly coarse
Poamy 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, }4 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 in 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 (Ce D_) —
This gently sloping to moderately steep mapping unit 1s
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 dra.ina%eways 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 & 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. (glapability subc%ass IIe 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 seil does net 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 1n 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 Granda 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. Trrigated crops are cotton,
alfalfa, barley, sugar beets, sorghum, and safflower.

Representative profile of Casa Grande sandy loam,
1,120 feet enst 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 (7.5 YR 6/6) sandy loam, strong
brown (7.5YR 5/6) when moist; weak, thick, platy
gtructure; 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 cffervescent; very strongly alkaline; clear,
wavy houndary.

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 peres; few
thin clay films on faces of peds; common, fine, white
(10YR 8/2) salt crystals; violently cffervescent; few,
fine, l)inkish-white (7.5YR 8/2) filaments of lime and
soft lime masses, pinkish gray (7.5YR 7/2) when
moist; moderately nlkaline; clear, wavy boundary.

B23teasa—7 to 15 inches, reddish-yellow (5YR 6/8) clay loam,
yellowish red (YR 4/8) when moist; moderate,
medium, subangular blocky structure; hard when
dry, frinble 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 (YR 2/1) coatings on faces of peds; vio-
lently cffervescent; many, fine and medium, pinkish-
white (7.5YR 8/2) filuments 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 blecky structure; hard when dry,
friable when moist, slightly sticky, plastic when wet;
few fine roots; common fine tubular pores; few, fine,
white (10YR 8/2) gypsum cystals; violently efferves-
cent; common, fine and medium, pinkish-white (7.5 YR
8/2) filaments of lime and soft irregularly shaped lime
masses, pink (7.5YR 8/4) when moist; very strongly
alksline; 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 (5YR 7/2) filaments of
lime and irregularly shaped soft lime masses, pinkish-
gray (3YR 6/2) when moist; very strongly alkaline;
clear, smooth boundary.

C2casa—48 to 60 inches, brown (7.5 YR 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
nre generally very strongly alkaline and in places are strongly
salinc. The content of calcium earbonate 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 caleium
carbonate is in the B2 horizon and it gradunily decreases with
increasing depth. In some places the largest concentration is
in the Cen horizon.

An Al horizon has huc 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 2.6 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
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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 lonm. The B21t and B22icasa
horizons are generally prismatic, but are subangular blocky in
places. The B23tcase and B3casa horizons are generally sub-
angular blocky, but are massive in some places.

he C horizon has hue of 7.5YR, 5YR, or 10YR, value of
6 to 7 dry and 4 or 5 moist, and chroma of 3108 dry and moist.
Tt 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 in areas not cuitivated the surface 1s

artly covered with a dark-colored algal crust. Slopes are
ess 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-alksali; Harqua gravelly clay loam, 0 to 1

ercent slopes; Valencia sandy loam, saline-alkali; Tucson
oam, 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 ITIs-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 1s 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 IIIs-9
irrigated, subclass VIIs dryland; Saline Upland range site;
horiticultural group 5; wildlife habitat group 5 irrigated,
14 dryland.

Casa Grande complex (Ck).—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 & 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 siopes. 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 1s
hummocky, is in slightly higher positions. The Casa
Grande loam is generally in lower positions. Its surface
i1s smooth and has a slicked-over appearance as a result
of sheet erosion. It is nearly devoid of vegetation. These
soils oceur in an intricate pattern and cannot be mapped
separately.

Included 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 muppin%unib 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-aikali, 0 to 1 percent slopes; Coclidge
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 arcas not nrigated 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° I,
and the frost-freo season is 250 o 300 days.

Tn a representative profile the surface layer is dark
grayish-brown clay about 27 inches thick, The underlying
material is pale-brown very fine sandy loam and light
yeltowish-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 caleareous
throughout.

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

Cashion soils are used for irrigated crops, range,

recrention, and wildlife. Irrigated crops are cotton,
alfalfa, sorghums, wheat, barley, sugar beets, nnd
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 8., R. 3 W. in a cultivated field
southwest ol Liberty:

Ap-—0 to 10 inches, dark grayish-brown (I0YR 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 cfferves-
cent; moderately alkaline; elear, smooth houndary.

Al—10 to 27 inches, dark grayish-brown (10YR 4/2) clay,
dark brown (I0YR 3/2) when moist; weak, finc,
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 interstitinl pores; strongly effervescent;
modecrately alkaline; clear, smooth boundary.

T1C1—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.

11C2—29 to 60 inches, light yellowish-brown (10YR 6/4)
light silt 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 and very fine roots; common
very fine and fine tubular and interstitial pores;
many mica flakes; strongly cffervescent; moderately
alkaline.

The soil between depths of 10 and 40 inches is dry in most
years. 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 salinc. Few to many mica flakes, lime, and salt
filaments occur throughout.

The A horizon has hue of 7.6YR and 10YR, value of 4 or §
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
%oam that has Y- to 2-inch layers of clay loam or silty clay
oam.

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

areas are long and narrow strips that have a concave
surface.

Included with this soil in mapping are small arcas of
Gndsden clay, Avondale cluy loam, Wintersburg clay
lonm, and Glenbar clay loam. Also included are » 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 arous of soils in the southwestern part
of Phoenix where the surface layer is clay loam 8 to 10
inches thick, and some ureas of soils nenr Arlington Canal
that are moderately well drained. The total extent of all
included soils seldem exceeds 20 percent.

This Cashion soil provides grazing. Capability unit
1Vs—9 irrigated, subclass VIls 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 thut
have n 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° F, and the frost-free senson is 270 to 325 days.

In a representative profile the surfuce layer is light
ycllowish-brown vory gravelly lonm about 1 inch thick.
The underlying material is light yellowish-brown and very
pale brown very gravelly loam about 5 inches thick. 1t
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 crosion 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 ure used mainly for range. Several county
arks are on these soils, and a few areas in the city of
hoenix are used as homesites.

Representative profile of Cherioni very gravelly lonm
in an arca of Cherioni-Rock outcrop complex, 990 fect
cast and 1,485 fect south of northwest corner sec. 15,
T.18, R. 10 W. in an uncultivated area south of Kagle
Tail Peak:

A1—0 to 1 inch, light yellowish-brown (10YR 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
tubuiar and common fine interstitial pores; 80 to 90
pereent angular gravel and pan fragments; strongly
cffervescent; moderately  alkaline; clear, smooth
boundary.

Cl1—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 fow fine interstitial pores; 50 pereent
angular, extremely hard, indurated, pan fragments;
20 percent angular rock gravel; violently cffervescent;
moderately alkaline; abrupt, wavy boundary.
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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 (7.6YR 7/4) when
moist; massive; %-inch laminar layer on surface of
pan; pan is 80 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 scils are generally dry, but are moist in
k}laccs in summer, mainly in July, August, and September.

he 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. Ahout 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 outerop complex (CO).—This mappin
unit is on low hills and the lower slopes of mountains. Tgt,
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 to0.25 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
alr temperature is 69° to 74° F, and the frost-free season
15 250 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

available water capacity is 6 to 7 inches. Roots penetrate
to n depth of 60 inches or more.

Coolidge soils are used for irrigated crops, range, recre-
ation, and wildlife. Irrigated.crops are cotton, alfalfn,
barley, saflower, sorghum, sugar beets, citrus, and grapes.
Pq{rts 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, brewn (10YR 4/3) when moist; massive;
slightly hard when dry, friable when moisf, non-
sticky and nonplastic when wet; violently effervescent;
moderately alkaline; abrupt, smooth houndary.

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 peres; 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 cffervescent; many white
(I0YR 8/2) filaments of lime and medium lime
nodules; moderately alkaline; abrupt, wavy boundary.

C3ca—42 to 63 inches, pale-brown (1OYR 6/3) sandy loam
brown (10YR 5/3) when moist; massive; very har
when dry, frinble when moist, slightly sticky and
slightly plastic when wet; few medium tubular pores;
few pebbles; strongly to violenily 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 7.5 YR 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 finc
sandy loam, but in places has a few ¥- to l-inch strata of finer
or coarser materinl in the C1 horizon. The Cea 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 § to 10 percent lime nodules ¥ to 3% inch in diameter, or
both. It is more than 15 percent calcium carbonate. In places
it is weakly cemented with lime.

Coolidge sandy leam (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 arcas they are nenrlfr 2
percent. Unless cultivated, arcas 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, saflower, sugar
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beets, sorghum, citrus, and grapes. Capability unit Ils-7
irrignted, 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. Tt 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 serics, but the surface layer is
gravelly sandy loam 6 to 14 inches thick.

Included with this soil in mapping are o 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 n 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 VITe dryland;
Loam Upland range site; horticultural group 2; wildlife
habitat group 2 irngated, 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 arcas are 2 percent or more. Most areas are
long and narrow and about 40 acres in size.

'l.ghis 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 pereent 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
arcas have been cleared and cultivated. Capability unit
TIs-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. Tt is
dissected by strenm channels at 50- to 300-foot intervals.
Slopos 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 deseribed 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.

Included with this unit in mapping are small arcas 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 eapability subelass VIIs dryland,
Laveen seoil in subclass VIIe dryland. Both soeils 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. Thoy are oriented to the nerth or north-
enst. In most places they are fairly stablo and support
some vegetation. The sand is dominantly light brown or
pale brown and noncalcarcous to wenkly calcareous. Older
material that is strongly calcarcous and very strongly
alkaline underlies the dunes.

Dune land is in the Harquahala Valley and in an area
nenr 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 Hstrolla
Mountains. The underlying material is very gravelly
alluvium detived from granite and granite-gneiss. Slopes
range from 0 to 10 percent. Elevations are 1,100 to 1,400
fect. 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 o representative profile the surface layer is brown
gravelly loam about 2 inches thick. The subsoil oxtends
to a depth of 60 inchos. The upper 11 inches is reddish-
brown very cobbly clay loam, the next 25 inches is
yellowish-red and reddish-brown very cobbly clay, and the
Jower 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 [ew areas are used 0s
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 see. 31, T. 3 N., R. 2 W. in an uncul-
tivated arca at the base of the White Tank Mountains:

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

structure; slightly hard when dry, very frinble when
moist, slightly sticky and slightly plastic when wet;



MARICOPA COUNTY, ARIZONA, CENTRAL PART 23

common fine roots; few fine tubular, few very fine
snd common fine interstitial pores; 20 percent gravel;
noneffervescent; moderately alkaline; abrupt, smooth
bhoundary.

B1—2 to 13 inches, reddish-brown (5YR 4/4) very cobbly
clay loam, yellowish red (6YR 4/6) when moist;
moderate, fine and medium, subangular blocky strue-
ture; hard when dry, friable when moist, sticky and
plastic when wet; commeon 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 (3YR 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 ecommon 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 (5 YR 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 (10YR
2/1) stains on faces of peds; slightly effervescent; few,
fine, pinkish-white (7.6YR 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 (5YR 4/6)
when moist; massive; hard when dry, frinble 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 nonealeareous, but in
some the upper part of the B horizon is weakly to strongly
caleareous. The upper 15 inches of the solum 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 I0YR to 5YR, value of 5 or 8 dry
and 4 moist, and chroma of 2 to 6. It is weak, thick, and platy
or is massive. The B2t horizon hag hue of 7.5YR to 2.5YR,
but is dominantly 5YR. It has value of 4 to 6 dry and 3 to §
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
Elaces the lime accumulation is in the lower part of the Bt

orizon 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
gercent, but some short slopes are as much as 12 percent.

lopes are 400 to 2,000 fect 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 arcas 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 T'ank 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
mntermittent stream channels. About 60 to 90 percent of
the surface arca 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 mepping are smell 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 seils, but they have an indurated lime
hardpan at a moderate depth. Included scils 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. Pinamé 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 scason is 250 to 300 days.
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In a representative profile the soil is brown and light~
brown loam to & 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 %ower 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 1s 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 & depth of 60 inches.

Estrelln 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 Estrelln 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—0 to 11 inches, brown (10YR 5/3) loam, dark brown
(7.5YR 4/4) when moist; magsive; slightly hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; few fine roots; few fine tubular
pores; slightly cffervescent; moderately alkaline;
abrupt, smooth houndary.

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

Figure 6.—Clay Upland range site in poor condition on Ebon gravelly loam.

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

IIB21tcah—24 to 35 inches, hrown (7.0YR 5/4) 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 tubular pores; many thin clay films
on faeces of peds and lining pores; strongly effervescent;
many, fine and medium, distinct, pink (7.5YR 8/4)
filaments of lime; moderately alkaline; gradual,
smooth bhoundary.

1I1B22tcab—35 to 48 inches, yellowish-red (YR 4/6) clay
loam, reddish brown {5 YRR 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 cffervescent; few soft lime nodules; common,
fine and medium, distinct, pinkish-gray (YR 7/2),
irregularly shaped filaments of lime; moderately
alkaline; abrupt, wavy boundary.

ITC2ca—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
efferveseent; many, medium, pink (7.5YR 8/4)
patches and filaments of lime; moderately alkaline.

Depth to the buricd B2t herizon ranges from 20 to 39 inches,
but is commonly 24 to 30 inches. The soil is generally moder-
ately alkaline, but in o 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 8 to 5 moist. Thesc horizons are loam
and very fine sandy loam and have a few fine strata of slightly
coarser textured materinl. 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 hag o 1- to
4-inch Jayer of loamy sand, sandy loam, or gravelly sandy
lonm at the boundary of the C1 and TIB21tcab 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
f)lams and at the lower ends of alluvial fans. Slopes are
ess 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,
sorghum, sugar beets, barley, wheat, safflower, grapes,
citrus, and truck crops. Extensive parts of the cities
Phoenix and Glendsle are on this soil. Some nreas are
used for range. Capability unit I-1 irrigated, subclass
VIIc dryland; Loam Upﬁmd range site; horticultural
group 1; wildlife habitat group 1 irngated, 11 dryland.

Estrella loam, saline-alkali (Et)—This smooth, nearly
level soil is on valley plains and at the lower ends of
slluvial fans in the Harqushala 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
ref:re_sentabive 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 arecas of
Casa Grande loam; Laveen loam, saline-alkali; and Gil-
man leam, 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 1Is-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 %ravelly 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.

ermeability is slow above the bedrock. Runoff is
medium, and the erosion hazard is moderate. The avail-
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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 arcas are used as homesites.

Representative profile of Gachado very gravelly clay
loam in an ares of Gachado-Rock outcrop complex,
3,770 feet east and 2,640 feet north of southwest corner
of sec. 27, T.1 8., R. 2 W.:

A1—0 to 1 inch, light-brown (7.5YR 6/4) very gravelly clay
loam, reddish brown (3YR 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; abrulgt, smooth houndary.

Bl—1 to 3 inches, yellowish-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 finc roots; common fine interstitial
pores; 60 percent fine, medium, and coarsc subangular
gravel; slightly cffervescent; 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 (75YR
8/2) filaments of lime; moderately alkaline; clear,
smooth boundary.

B3ca—10 to 14 inches, yellowish-red (5YR 5/6) very gravelly
sandy elay 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 cffervescent; common,
fine, pinkish-white (7.5YR 8/2) filaments of lime;
moderately alkaline; abrupt, wavy boundary.

R~—14 inches, white (10YR 8/0) fractured granite-gneiss and
14 to 14 inch thick white lime coatings on top; extremely
hard; bedrock is noneffervescent, coating violently
cffervescent.

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
7.5YRand5YR, valucof 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 Cea horizon
and no B3ca horizon. Lime accumulation ranges from a few
filuments of lime to a thin petrocaleic horizon just above
hedrock.

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
few areas are more than 10 percent. The surface area is
dissected by shallow stream channels spaced at 40- to
200-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
ravelly clay loam and about 40 percent Rock outcrop.

%{ock outecrop is in random, circular areas about 20 to
100 feet in diameter. It is surrounded by the Gachado
soil.

Included with this unit in mapping are areas of Cherioni
very gravelly loam and o 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
goils. These soils formed in recent alluvium derived {rom
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. KElevations are 750 to
1,150 feet. In areas not irmgated the vegetation is creosote-
bush, catclaw, [ourwing 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° I, and the frost-free scason is 250 to 300 days.

In a representative profile the soil is brown clay to a
depth of about 43 inches and brown clay lorm to a depth
of 60 inches. The soil is moderately alkaline throughout.
It is strongly effervescent to n depth of 43 inches. In o
few areas the surface layer is clay loam. In some areas
thlo 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 ars 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 1N,
R. 2 E. in cultivated field south of Phoenix:

Ap—0 to 10 inches, brown (7.5YR 5/2) clay, dark brown
(7.5YR 3/2) when moist; weak, fine, subangular
blocky structure; very hard when dry, friable when
moist, sticky and plastic when wet; common medium
and finc roots; common finc tubular -and few fine
interstitial pores; strongly cffervescent; moderately
alkaline; abrupt, smooth houndary.

Al—10 to 29 inches, brown (I0YR 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
(7.6YR 4/4) when moist; massive; hard when dry,
frinble when moist, slightly sticky and plastic when
wet; common very finc roots; few fine tubular pores;
common black (10YR 2/1) stains; weak planes of
stratification; slightly effervescent; moderately
alkaline.

These soils are effervescent throughout, but do not have a
Cea horizon. They arc 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 scil temperature ranges from 72° to 80° F.

The A and C horizons have huc 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
wenk, fine, subangular blocky to weak, medium, granular. A
few pressure faces and a few slickensides oceur throughout
the C horizen. Thin layers of very fine sandy loam, loam, or
clay loam are common between depths of 10 and 40 inches.
Electrical conduetivity 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 ITTs-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 aren of soils south of the
town of Cashion where the surface layer is lighter colored
and & 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 TITs-3 irrigated,
subclass VITs 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
end slightly concave. Slopes are less than 0.5 percent.
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Arens are generally long and narrow and sbout 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,
eracks 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
includad 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, subelass 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 alkealine
throughout and is weakly effervescent to strongly
effervescent.

Permesbility 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 fow 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, recroa-
tion, wildlife, and for homesites and industrial sites and
Barks. Irrigated crops are cotton, alfalfa, sorghum,
arley, safHower, sugar beets, citrus, grapes, and
vegatables.

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

Ap—0 to 5 inches, ycllowish-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, frinble 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 (10YR §/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 (7.0YR 8/2) filaments of lime;
moderately alkaline; gradual, smooth boundary.

C3—27 to 37 inches, light yellowish-brown (10YR 6/43' 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 mcist;
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 vellowish-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 cffervescent;
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, finc sandy loam, or very fine
sandy loam. The C horizon is very fine sandy loam or lonm.
Thin layers of finer textured or coarser textured material are
common throughout the C horizon. In most places the soil is
micaccous 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 1n 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. ) ) )

Tncluded 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 n the lower part. The total extent of all
included soils seldo_r_n e_xceeds 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
I-2 irrigated, subclass VIIc dryland; Loam Upland range
site; horticultural group 1; wildlife habitat group 1 ir-
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 is 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 & depth of 2 to §
feet. In some areas several thin strate 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 ares. Areas are gen-
erally long and narrow and are paralle] to stream channels.
They are about 30 acres in size.

This soil has the proﬁle described as representative of
the series. Included 1n 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 VIIe
dryland ; Loam Upland range site; horticultural group 1;
wildlife habitat group 1 irrigated, 11 dryland.

Gilman loam, 1 to 3 percent slopes (GgB).—This

ently sloping soil is on alluvial fans end stream terraces.

glopes 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 VIle dryland; Loam Upland
range site; horticultural group 1; wildlife habitat group 1
irrigated, 11 dryland,

Gilman leam, 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 fow 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.

SOIL SURVEY

This Gilman soil is used mainly for range. Irrigated
areas are used for cotton, alfalfa, barley, sugar beets,
sorghum, and safflower. Capability unit IIs-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 surlace 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
tho 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 aress 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 maekes up about 5 percent of the unit.
Alse 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 §; 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 & foew 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 s Gilman fine sandy loam, 15 percent an Antho
sandy loam, 10 percent an Antho gravelly sandy loam, and
10 percent Agualt loam. The Gilman fine sandy loam
soll has a profile similar to the one described as repre-
sentative ofI 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 VITe dryland; Loam Upland
range site; horticultural group 1; wildlife habitat group
11 dryland. Antho soils in capability subclass VIls
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 arcas of Estrella
[oam 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 leam, Coolidge sandy
loam, and Agualt loam. The total extent of all included
soils 1s 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 i1
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
mtervals. 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 serics, 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
ils 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
1s 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 penctrate to a depth of 60 inches or more.

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
enst of southwest corner of sec. 19, T. 1 8., R. 4 W.in an
uncultivated aren southwest of Palo Verde:

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

C1—3 to 8 inches, light brownish-gray (10YR 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 houndary.

ITC3—28 to 60 inches, pinkish-gray (7.5YR 6/2) silty clay,
brewn (7.5YR 4/2) when moist; massive; very hard
when dry, firm when moist; sticky and very plastic
when wef; very few fine and very fine tubular pores;
moderately saline; common, fine, white (3YR 8/1)
filaments of salt; violently effervescent; moderately
alkaline.

Depth to thc contrasting fine-textured layer ranges from
20 to 30 inches, but is generally 26 to 32 inches. Huc is 7.5YR,
AYR, 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 TIC3 horizon is clay or silty clay. In places it is
one continuous layer to n depth of 60 inches. In other places
it occurs ns 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 arens 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, subelass V1Is
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° I, and the frost-free season
ranges from 250 to 300 days.

In a representative profile the surface layer is brown
elay 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, safllower, 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 SWUSWUNEY 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 finc and fine roots; few finc tubular pores;
strongly effervescent; moderately alkaline; abrupt,
smooth boundary.

C1—15 to 27 inches, pale-brown (10YR 6/3) clay loam, dark
brown {10YR 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; eclear, smooth
boundary,

C2—27 to 48 inches, light-brown (7.5YR 6/4) silty cloy 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 elay loam,
dark brown (10YR 4/3) when moist; massive; stightly
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 ¢ffervescent; common, fine,
faint filaments of lime; moderately alkaline.

Hue is 10YR and 7.5YR, value is 5 t¢ 7 dry and moist,
and chroma is 2 to 4 dry and moist. The A horizon is generall
clay loam, but ranges to silty clay loam, loam, or clay. The é
horizon is generally clay loam, but ranges to heavy loam or
silty clay loam. In places the soil is 50 inches of homogencous
clay loam, and in others it is 26 inches or more of clay loam
over loam. In all cases, the s0il between depths of 10 and 40
inches averages more than 18 percent but less than 35 percent
clay. In most arens the scil is stratified with 14- to S-millimeter
layers of loam, very fine sandy loam, fine sandy loam, and
clay, The soil is generally micaccous 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.

Glenbar leam (Gr).—This level to nearly level soil is on
valley plains and low terraces throughout the survey area.
It is smooth. Slopes are generally less 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 goil 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 soll 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 subseil 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. Tt is used for cotton, alfalfa, sugar beets, barley,
citrus, and safflower and for range. Capability unit I-1
irrigated, subelass VIIe 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 o 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 Ils-9 irrigated, subclass
VIIs dryland; Saline Upland range site; horticultural
group 5; wildlife habitat group 1 iurrigated, 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 1s 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 1s 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, subelass V1Ie 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, arc 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 arcas not cultivated, the surface is
generally covered with a thin white crust of salt. In
trrigated 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 & 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.
Irrignted crops arc cotton, alfalfa, barley, sorghums,
saflower, and bermudagrass pasture, Capability unit
ITs-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 o 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 ITIs-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 altuvial 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 & 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 wvery 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 arc 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 enst of southwest corner of
sec. 9, T. 1 8, 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
brown (I0YR 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 finc roots; many fine
and medium vesicular pores; 35 percent fine, medium,
and coarse subangular gravel; strongly effervescent;
very strongly alkaline; abrupt, smooth boundary.

Cl—1 to 3 inches, light-brown (7.5YR 6/4) loam, brown
(7.5Y R 5/4) when moist; massive; slightly hard when
dry, very frinble when moist, slightly sticky and
slightly plastic when wet; few fine roots; fow fine
tubular and commnion fine interstitial pores; 10 per-
gent fine, medium, and coarse subangular gravel;
strongly effervescent; many, fine, distinct, pinkish-
white (7.5YR 8/2) filaments of lime and few, fine,

aint, soft lime masses; moderately alkaline; abrupt,
smooth boundary.

C2:a—3 to 7 inches, light-brown (7.5YR 6/4) gravelly fine
sandy lonm, brown (7.5YR 5/4) when moist; massive;
slightly hard when dry, very friable when moist, non-
sticky and slightly plastic; common finc roots; com-
mon fine tubular pores; 25 percent fine, medium, and
coarsc subangular gravel; violently cffervescent; com-
mon, fine, distinet, pinkish-white (7.5YR 8/2), soft
lime masses and many, fine, distinet filnments of lime;
moderately alkaline; clear, wavy boundary.

C3ca—7 to 33 inches, light-brown (7.5YR 6/4) very gravelly
loam, brown (7.AYR 5/4) when moist; massive;
glightly 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 houndary.

Cden—33 to 48 inches, light-brown (7.5YR (/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 conerctions; moderately alkaline;
abrupt, wavy houndary.

TIB2h—46 to 67 inches, vellowish-red (5YR. 5/6) and reddish-
brown (5YR 5j4) very gravelly sandy clay loam,
yellowish red (5YR 5/6) and reddish brown (5YR
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, distingt, pinkish-white (7.5YR 8/2)
muasses of lime or voleanic ash; few, fine, pinkish-
white, soft masscs of salt; moderately alkaline.

Depth to the Cea horizon ranges frem 3 to 20 inches, but
averages about 9 inches. The soil is commonly sandy loam or
loam that is 85 to 70 percent semirounded, generally lime-
coated gravel at a depth of 10 to 40 inches. In some areas ahout
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 pereent 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 huc 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 cenmented material.

Gunsight-Pinal complex, 1 to 10 percent slopes
(GWD).—This gently sioping 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 o few stones. Slopes are mainly about 3
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pereent, 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 o 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.

Tnctuded 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
VIIe 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 dissccted 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 o 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.

Tncluded 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 fow
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, alfalfn, barley, and citrus are grown. The unit is
also used as range. Capability unit IVs-7 irrigated, sub-
class VIIs dryland; Toam 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.
Tt is dissected by shallow stream channels that roughly
parailel 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. Arens are long
and narrow and range from 3 to 40 acres in 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 texturo of the surface layer,
the Rillito soil has o profile similar to the one described
as representative of the series.



MARICOPA COUNTY, ARIZONA, CENTRAL PART

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. It 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 dissecied 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 o
profile sumilar 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
sundy 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. Klevations 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 loam to a depth of 60 inches.
The underlying matenal 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.

Permeanbility 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. 1 S., R. 9 W. in an uncultivated area at the
south end of the Harquahala Valley:

A2—0 to 1 inch, pinkish-gray (7.5 YR 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 (7.0YR 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 (5YR 5/4) gravelly
clay loam, yellowish red (FYR 4/6) when moist;
weak, very fine, subangular blocky structure; slightly
hard when dry, friable when moist, sticky and plastic
when wet; many very finc interstitial pores; few
thin clay films in pores; slightly cffervescent; mod-
erately alkaline; clear, smooth houndary.

B22tsa—9 to 12 inches, light reddish-brown (5 YR 6/4) gravelly
clay loam, reddish brown (YR 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 elay films on peds and in pores and as
bridges between sand grains; slightly cffervescent;
common, fine, pink (5YR 8/3), soft lime masses and
salt crystals; moderately alkaline; clear, smooth
boundary.

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
cffervescent; many, coarse, pink (BYR 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 }ime masses; moderately alkaline; abrupt, smooth
boundary.

Cleass—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 peres; very few
thin clay films in pores; slightly efferveseent; 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 strongl{f cffervescent;
common, medium, pinkish-white (7.5YR 8/2), soft
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lime masses; moderately alkaline; abrupt, smooth
boundary.

O3casa—37 to 060 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 (7.5 YR 8/4), soft, lime masses;
moderately alkaline.

The solum ranges from 10 to 40 inches or more in thickness.
Depth to horizons thaé 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 pereent. 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 lonm, cobbly loam, very gravelly loam, clay
loam, gravelly saridy 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 B3tensa horizons have hue of 7.5YR or AYR,
value of 4 to 6 dry and 3 to 5 moist, and chroma of 4 to 6.
The B2tsa and B3tcasa horizons arc weak to moderate sub-
angular blocky or are massive. The B horizon is sandy clay
loamn, gravelly sandy clay loam, heavy loam, clay loam, gravelly
loam, graveliy clay loam, or very gravelly sandy clay loam,
but only the lower part of the B32ecasa horizon is very gravelly
sandy clay loam.

The Ccasa horizon is sandy loam, clay loam, gravelly sandy
clay loam, gravelly clay loam, and very gravelly clay loam.
The caleium carbonate equivalent ranges from more than 15
percent in tho upper part of the C horizon to less than 10
percent in the lower part. Caleium carbonate cementation in
some places is very weak or weak. The content of gravel in
individual horizons ranges from a few scattcred pebbles to
about 40 percent by volume. The content of gravel hetween
de{)ths 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 m gravelly allovium 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 aren not near drain-
agewnys is covered with a varnished desert pavement.
Slopes are dominantly about 1 percen$, but some short
slopes near drainagewsys are &Eout 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 Harqbun, lonm and 20 percent a Harqua gmve]lly clay
loam, both of which have 1 to 3 percent slopes. The
Harqua gravelly clay loam has the profile described as
representative of the serics. 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 arcas,

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

This mapping unit provides grazing. Capability sub-
class VIIe dryland ; Saline Upland range site; horticultural
group 5; wildlife habitat group 14 dryland,
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Harqua complex, 3 to 8 percent slopes (HAC).—This
gently sloping to moderately sloping mapping unit is on
severcly dissceted old alluvial fans that parallel Cen-
tenninl 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. Exceps for intermittent drainage-
ways, about 60 to 90 percent of the surface is covered with
n varnished desert pavement. Most of the pavement is
rounded gravel and a few cobbles. Runoff is medium.
Areas are long and marrow 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.

Tneluded 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 Lnveen 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 subelass VIIe dryland; Saline Upland range
site; horficultural 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 Hassnyampa 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 80 percent of the surface area is
covered with n 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 Inyer is gravelly loam, gravelly sandy loam,
or cobbly loam. The Rillito soil is in or near shallow
drainagewnys 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. Cn.{mbility subclass
Vile 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 soii;mnkes 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.
Ca]l)abilit;y subclass VIIs dryland. Harqua scil in Saline
Upland range site; horticultural group 5; wildlife habitat
group 14 dryland. Laveen soil in Loam Upland range
site; horticu]stuml 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.
Arens 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 lonm 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; KEstrelln 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. Tt is not cultivated.
Capability subclass VIIe dryland. Harqua scil 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.

35

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. Ilevations 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 underfying material is about 9 inches of light-
brown loam over n 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 scils 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 finc 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 houndary.

A12—13% 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 frinble 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—>5 to 7 inches, light-brown (7.6 YR 6/4) heavy very fine
sandy loam, brown (7.5YR 4/4) when moist; wenk,
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.

B2teasa—7 to 11 inches, yellowish-red (3YR 5/6) and brown
(7.5Y R 5/4) light clay loam, dark brown (T.5Y R 4/4)
when moist; weak, medium, subangular blocky strue-
ture; hard when dry, friable when moist, slightly
sticky and plastic when wet; common very fine and
fine roots; common fine tubulnr pores; violently
effervescent; common, fine and medium, pinkish-
white (7.5YR 8/2), irrcgularly shaped, soft lime
masses; 2 percent fine pinkish white (7.5YR 8/2)
durinodes; very strongly alkaline; clear, smooth
houndary.

B3tcasa—11 to 18 inches, light-brown (7.5YR G/4) heavy
loam, brown (7.5YR 5/4) when moist; massive;
slightty hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; few fine roots;
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common fine tubular pores; strongly efferveseent;
common, fing, medium and coarse, pinkish-white
(7.5YR 8/2), irregularly shaped, soft lime masses;
1 percent fine gravel; very strongly alkaline; gradual,
smooth boundsry.

Cleasn—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 (7.5YTR 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 scparated by noncemented soil material,
The sail is generally dry unless irrigated. The B and C horizons
arc strongly alkaline to very strongly alkaline.

The A horizon has hue of 7.5Y R and 10YR, value of 5 to 7
dry and 3 to 5 moist, and chroma of 3 or 4 dry and moist.
1t 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 5YRR,
7.5YR, and. 10YR; value of 5 to 7 dry and 4 or 5 moist; and
chroma of 3 or 4 dry and moist. Tt is heavy loam, clay loam,
and sandy clay loam. This horizon is weak to moderate, fine
to medium, subangular blocky or weak te moderate, fine to
medium, columnar, and in places it is massive. The calcium
earbonate equivalent of the B3ensa horizon is generally more
than 15 percent. The Cea horizon just above the duripan is
loam, clay loam, or fine sandy loam.

La Palma very fine sandy loam (La)—This seil is
commonly covered with u black algal crust. In some areas
it has u slicked-over appearance, and in other small areas
it is covered with a desert pavement. Slopes are 1 to 3
percent, Areas wre 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
arens in fields of better soils are cultivated. Capability
unit ITTs=9 irrignted, subclass 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,
eranite-gneiss, schist, andesite, basalt, and limestone.
Slopes are 0 to 3 percent. Elevations are 800 to 1,400 feet.
Tn areas not cultivated, the vegetation is creosotebush,
cactus, and mesquite and paloverde trees. The avernge
annual rainfall is 6 to 8 inches, the meun annual air
temperature is 69° to 73° F, and the frost-free season 1s
250 to 300 days.

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

that contains visible accumulations of lime below o depth
of about 24 inches, The soil is moderntely alkaline
throughout.

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

Laveen soils are used for irriguted crops, range, recrea-
tion, and wildlife. Irrigated crops are cotton, alfalfa,
barley, sugar beets, sorghum, safllower, wheat, citrus,
grapes, and vegetables.

Representative profile of Laveen loam, 0 to 1 percent
slopes, 1,090 fcet north and 160 feet west of southeast
corner of sec. 6, . 1 8., R. 2 E. in a cultivated field near
Laveen:

Apl—o0 to 6 inches, pale-brown (L0YR 6/3) loam, dark yellow-
ish brown (10YR 4/4) when moist; mnssive; slightly
hard when dry, frinble when moist, slightly sticky and
slightly plastic when wet; few fine roots; few finc
interstitinl pores; few mica flakes; strongly cfferves-
cent; moderately alkaline; abrupt, smooth boundary.

Ap2—6 to 15 inches, light-brown (7.5YR 6/4) loam, dark
brown (7.3YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastie when wet; few fine roots; common
fine tubular and few fine interstitial pores; strongly
offervescent; moderately alkaline; abrupt, smooth
boundary.

Cl—I15 to 24 inches, pink (7.5YR 7/4) loam, brown (7.5YR
H/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 cffervescent;
moderately alkaline; clear, smooth boundary.

C2ea—24 to 38 inches, pink (7.5YR 7/4) loam, brown (7.0YR
5/4) when moist; massive; slightly hard when dry,
frinble when moist, slightly  sticky and slightly
plastic when wet; few fine roots; few fine tubular and
interstitial pores; violently cffervescent; common,
fine and medium, irregularly shaped, pinkish-white
(7.0 YR &/2), soft masses of lime and 5 to 10 percent
common, medium, pinkish-white (7.5YR 8/2) limo
nodules, pink (7.5YR 7/4) when moist; more than 15
percent: caleium carbonate equivalent; moderately
alkaline; clear, smmooth boundary.

C3ca—i38 to 50 inches, pink (7.5YR 7/4) loam, brown (7.5YR
5/4) when moist; massive; hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; few very fine roots; fow fine tubular and inter-
stitial pores; violently effervescent; many, medium
and coarse, pinkish-white (7.5YR 8/2), soft masses of
lime and 15 pereent common, medium and coarse,
pinkish-white (7.5 YRR 8/2), semi-rounded lime nodules,
pink (7.5YR 7/4) when moist; more than 13 percent
calgium carbonate cquivalent; moderately alkaline;
clear, smooth boundary.

C4ca—50 to 72 inches, pink (7.5 YR 7/4) gravelly loam, brown
(7.5YR 5/4) when moist; massive; hard when dry,
frinhle when moist, sticky and plastic when wet;
very few very line roots; few fine tubular and inter-
stitial pores; violently cffervescent; many, medium
and coarse, pinkish-white (7.5YR 8/2), soft masses
of lime and 20 percent common, fine and medium,
pinkish-white (7.5 YR 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 10 YR 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 lomm through loam to
clay loam. The C horizon is commonly toam, 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 helow o 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 pereent, but the
caleium 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 I-2 irrigated, subcelass VIIe 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. 1t occurs
throughout the survey area. Slopes are shightly convex and
are generally less than 1 percent. Areas are long and narrow
and about 60 acres in size.

This s0il 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
f(;lw 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,
safllower, wheat, citrus, sugar beets, and vegetables.
Parts of the cities of Phoenix and Sun City are on this
soll. 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
gen tly sloping soil is on old alluvial fans and valley plains.

lopes are shghtlfy 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 1s irrigated and used for cotton, alfalfa, and barley.
Capability unit ITe-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
18 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
Harquuhaia.Valley, near Luke Air Force Base, and in the
aren near Wintersburg. In areas not cultivated, the surface
i1s often covered with a black, algal crust. Runoff is
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medium. Areas are long and narrow and about 30 actes
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 strongly alkaline. Depth to
this 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 arcas 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 1rrigated, 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 VITe dryland; Loam Upland range
site; horticultural group 2; wildhfe habitat group 1
irrigated, 11 dryland.

Laveen-Antho complex, saline-alkali (Lf).—This nearly
level mapping unit is on slightly convex valley plains
gura]lel to Centenninl Wash in the Harquahala Valley.

lopes are generally less than 1 percent, but a few short
side slopes are nearly 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, salinc-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 arcas about 100 feet in
diameter.

Included with this unit in mapping are small arens 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 ITs-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 grouF 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 varicty 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
eapacity is 5 to 6 inches. Roots penetrate to a depth of
80 inches or more.

Maripo soils are used for irrigated crops, range, recrea-
tion, and wildlife. Irrignted crops are cotton, alfalfa,
sorghums, barley, wheat, grapes, citrus, safllower, 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 SW 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 effecrvescent; moderately
alkaline; abrupt, smooth boundary.

C1—13 to 34 inches, Rnle-brown (10YR 6/3) sandy loam, dark
brown (10YR 4/3) when moist; massive; slightly hard
when dry, very frinble 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.

11C2—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.

Thig 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
oceur. Filaments of lime are commeon in the lower part of the

C1 horizon. Depth to the strongly contrasting ITC2 horizon
ranges from 20 to 40 inches, but is commenly about 30 inches.
The ITC2 horizon is sand, gravelly sand, or gravelly loamy
sand. Gravel content ranges from 5 to 35 percent. The pH
valuc 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
cast side of the White Tank Mountains. Aress 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 arcas 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, reeren-
tion, and wildlife. Trrigated crops are cotton, alfalfa,
sorghum, barley, wheat, grapes, citrus, safflower, and
truck crops. A few arcas are used as homesites. Capability
unit, ITTs~7 irrigated, subclass VIIs dryland; Loam Up-
land range site; horticultural group 4; wildlife habitat
group 4 trrigated, 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 1gneous 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 nverage
annual rainfall is 6 to § inches, the mean annual air tem-
perature is 68° to 74° I, and the frost-frec season is 250
to 300 days.

Tn 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 materigl is light-brown very fine sandy loam to a
(?Zpth 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.

Permenbility is moderately slow. Runoff is medium,
and the erosion hazard is slicht. 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. Trrigated 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—0 to 12 inches, brown (7.5YR §/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 fin¢ inter-

stitial pores; strongly cffervescent; moderately alka-
line; abrupt, smooth boundary.
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B21t—12 to 26 inches, yellowish-red (5YR 5/6) clay loam,
reddish brown (YR 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 (5 YR 4/4) when moist; weak, medium,
subangular blocky structure; hard when dry, friable
when moist, slightly sticky and plastic when wet; fow
finc roots; common very fine tubular pores; few finc
gravel; common thin clay films on peds; violently
cffervescent; few, fine, distinet, pink (7.5YR 8/4)
lime segregations and common, fine, distinct, pink
(7.5YR 8/4) (7.5YR 8/4) filuments of lime; mod-
erately alkaline; clear, wavy boundary.

B3teca—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 finc roots; common very fine
tubular pores; few thin clay films on peds; violently
effervescent; few, large and medium, light-hrown
(7.5YR 6/4) lime segregations and common, fine and
medium, extremely hard lime concretions; moderately
alkaline; gradual, wavy boundary.

Cea—42 to 60 inches, light-brown (7.0YR 6/4) very finc
sandy loamn, 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 (7.5YIR
7/4) limc mottles; few, medium, extremely hard lime
concretions; moderately alkaline.

The solum ranges from 20 to 50 inches or more in thickness.
Depth to carbonate acecumulation ranges from 12 to 36 inches.
he 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 nonecalcareous but in cultivated
areas it is mixed with part of the calcareous B horizon. The B
horizon has hue of 7.0YR and 5YR, valuc 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 Bl horizon
is common. The Cea 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 leam to heavy lonm. Gravel
content ronges from 0 to 15 pereent.

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 1s 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 VIIe 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 arca. Slopes are generally less than 1 percent, but
u 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 arecas
of Laveen loam, 0 to 1 percent slopes; Estrella loam;
Gilman loan, 0 to 1 percent slopes; and T'remant loam.
Each included soil makes up about 2 percent of the map-
ping unit.

This Mohall seil 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, subelass VIIc dryland; Loam Upland
range site; horticultural group 2; wildlife habitat group 1
irrigated, 11 dryland.

Mohall clay leam (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 acresin size.

This soil has the profile described as representative of
the series. Included in mapping are small areas of Liaveen
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 VIIe 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 gencrally
less than 1 percent. Areas range from 3 to 200 acres in size,
but average ahout 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
decp.

Ineluded with this soil in mapping arc small areas of
Trix clay loam; Glenbar clay; Cushion clay, saline-alkali;
Vecont clay; Avondale clay; and Mohall ¢lay loam; and o
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 ITIs-3 irrigated, subclass
VIIs dryland; Loam Upland range site; horticultural
group 2; wildlife habitat group 3 irrignted, 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 o 6- to 12-inch surface
Inyer 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 scil 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 n
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 arcas. 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 VIIe 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 creocsote-
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 sendy 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.

Permesbility 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 fect north and 579 feet cast of
southwest corner of SE¥ of sec. 9, T. 3 N., R. 1 E. about
1.5 miles northeast of Sun City:

Ap—0 to 9 inches, very pale brown (10YR 6/3) gravelly loam,
brown (10YR 5/3) and very pale brown (10YR 7/3)
when molst; 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.

Clea—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 interstitinl pores; violently
effervescent; 35 percent white (IOYPR 8/2) scmi-
rounded lime concretions (gravel); moderately al-
kaline; clear, smooth boundary.

C2c0—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 interstitinl 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} gra.vell]%
loam, brown (10YR 5/3) and very pale brown (10Y
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-
cl) ; moderately alkalineg; clear, smooth boundary.

C4ca—38 to 56 inches, very pale brown (10YR 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
web; many fine tubular pores; violently effervescent;
5 pereent white (10YR 8/2), extremely hard, semi-
rounded lime coneretions and many soft lime masses;
moderately alkaline; clear, smooth houndary.

C5c0—56 to 65 inches, very pale brown (10YR 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 noist, slightly sticky and slightly
plastic when wet; common fine tubular and inter-
stitial pores; 10 percent cobbles; violently effervescent;
many, white (10YR 8/2), semi-rounded, soft lime
masges and a few lime concretions that form a weakly
cemented pan in places; maderately nlkaline; abrupt,
smooth boundary.

IIC6—65 to 72 inches, very pale brown (10 YR 7/3) very gravel-
Iy loamy sand, brown (10YR 5/3) when moist; single
grained; loose when dry and moist, nonsticky and non-
plagtie when wet; many fine interstitinl pores; about
50 percent gravel; strongly effervescent; moderately
alkaline.
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The soil hashue of 10YR or 7.5 YR, 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 Cea 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
caleium carbonate by weight and iz 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 morc.

Perryville sandy loam (Pa).—This nearly level soil is
on old alluvial fans, valley plains, and stream terraces. It
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 sand
loam 6 to 12 inches thick. Included in mapping are sma.ﬁ
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 safllower. 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 o 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 arcas 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 I1Ts-0 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 mekes 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, saflower,
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. It occurs throughout the survey area, but is
most extensive near Perryville and MeMicken 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, ! to 3
percent slopes; and Coolidge sandy loam. Also included
are o few areas of soils near Tonopah and Wintersburg
that are affected by saline and alkeli salts and o 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,
end a few areas are used for range. Capebility unit
IIe-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 generaﬁ)l 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.
Perryvillo 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 1s 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 subelass VIIs dryland; Loam Upland range
site; horticultural group 6; wildlife habitat group 11
dryland.

Pinal Series

The Pinal series consists of shallow, well-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 temyper-
ature is 70° to 74° F, and the frost-free season is 270 to
320 days.
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In & representative profile the surface layer is light
yellowish-brown loam about 8 inches thick. The underlying
madterial is light yellowish-brown cobbly loam to a depth
of 12 inches. It is underlain by a }Jvhlte, 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 fow areas are used as homesites.

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

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

Cles—8 to 12 inches, light yellowish-brown (10YR 6/4)
cobbly loam, dark brown (10YR 4/3) when moist;
massive; slightly hard when dry, frinble 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 silicn-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 horizonarange from very finesandy loam toloam
and the gravelly or cobbly analogs of each. About half of the
coarsc 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 soil 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; La 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 mepping
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.

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; Rillite 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 arcas 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 i3 on
the highest positions. Tt is on long, narrow, convex, ridge-
like positions and is 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

- gite; 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 hase 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 arcas 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, Capebility 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 {rom 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
18 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 WY corner of
gec. 3, T. 2 8., 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.

B2tea—~G6 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 interstitinl pores; few thin clay films
on peds; 60 percent gravel and cobbles; strongly effer-
vescent; common, medium, white (10YR 8/2) filaments
of lime and lime spots, very pale brown (LOYR 7/3)
when moist; moderately alkaline; clear, smooth
houndary.

B3ea—22 to 35 inches, yellowish-red (6YR 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 cffer-
vescent; common, medium, white (10Y R 8/2) filaments
of lime, very pale brown (L0YR 7/3) when moist;
moderately alkaline; gradual, wavy boundary.

Cen—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 finc 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 A1 and B1 horizons
are noncalcareous to slightly calcareous, and the B2tca, B3ea,
and Cea horizons are strongly calcareous to violently calearcous.
Calcium carbonate content of the Cea 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 25YR. 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 iy 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 Cea 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 o few stones. Slopes range from 2 to
10 percent. The T'remant 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 surfnce is covered with gravel and o
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 lonm 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 Rillite 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-frec 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 8., R. 6 W. in an uncultivated area
south of Wintersburg:

A1—0 to 2 inches, very pale brown (I10YR 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; moderatcly 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 anikaline; 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; fow medium
and common fine roots; few fine tubular pores; 25
pereent fing, medium, and coarse, subangular, lime-
coated gravel; violently cffervescent; many, fine
and medium, pinkish-white (7.5YR 8/2) filaments
of lime; common, medium, soft lime masscs and lime
coneretions, light brown (7.5YR 6/4) when moist;
moderately alkaline; clear, wavy houndary.

C3ca—19 to 32 inches, pink (7.AYR 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 coneretions; moderately alkaline; clear,
wavy boundary.

Cdca—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 meoist; massive;
extremely hard when dry, weakly cemented materinl
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.

ChHea—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.

(6—5% to 75 inches, light yellowish-brown (10YR 6/4) gravelly
sandy lonm, dark brown (7.5YR 4/4) when moist;
massive; slightly hard when dry, very frinble when
meist, nonsticky and nonplastic when wet; few fine
and medium tubular pores; many medium interstitinl
pores; 45 percent fine, medium, and coarse, subangular
gravel; strongly cffervescent; 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 § to
7 dry and 4 to 6 moist, and chroma of 3 to 4 dry and moist.
The ‘Cen horizon, however, has value of 8 and chroms of 2 or
less. The soil ranges from strongly to violently effervescent and
is mildly to strongly alkaline. Depth to the Cea 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 fexture
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 pereent. The Cea horizon is weakly eemented
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. Trrigated crops
are cotton, alfalfa, small grain, safflower, and ecitrus.
Capability unit TIs-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 o 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
VIIe dryland; Losm 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, alfelfa, barley, saflower, 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
§lop1ng 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 seil 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 secil is used for irrigated crops, range,
recreation, wildlife, and a few homesites. The only acre-
nges cultivated are those in fields of better soils, The
crops are cotton, alfalfa, safflower, and ecitrus. Ca-
pability unit Ile-6 irrigated, subclass VIIe 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 in 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 cliy loam, Harqua
gravelly loam, and Harqun%oam; and about 30 percent
Gunsight gravelly loam and Gunsight gravelly sandy
loam. Rillito and Gunsight soils are near the center of
alluvial funs 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 & small acrenge 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 1is
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 Calciortﬁids 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 Upland
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 infricate
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 outerop-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
outerop &nd 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
occesionally grazed following seasonsl rains (fig. 8). Rock
outcrop in capability subclass VIII dryland. Cherioni seil
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

" W

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 1s brown and reddish-brown
loam and clay loam about 10 inches thick. It is underlain
by & pinkish-white indurated pan. The soil is moderately
afllaline 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
18 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
ares of Pinal-Suncity complex, 0 to 3 percent slopes, 1,300
feet east and 140 feet north of southwest corner of NW¥4
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 (7.56YR 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 (7.5 YR 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.

B2tea—6 to 10 inches, reddish-brown (5 YR 4/4) and yellowish-
red (5YR 4/6) clay loam, reddish hrown (3YR 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;
eommon, fine, pinkish-white (7.5YR 8/2), 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 Al 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 75YR and 3YR,
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 ocour 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 € inches to 3 feet in thickness or it is
several !4- to 3-inch indurated laycrs 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, includmg granite,
limestone, andesite, schist, tuff, and rhyolite. Slopes are
less than 1 percent. Elevations are 900 to 1,200 feet. In
arens not cultivated, the vegetation is creosotebush,
saltbush, mesquite trees, and annual weeds and grasses.
The precipitation 1s 6 to 8 inches, the mean annual air
temperature is 69° to 74° F, and the frost-free secason 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 vielently 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.
Trrigated crops are cotton, alfalfa, barley, sugar beets, and
sorghum. A few areas are used for homesites,

tepresentative profile of Toltec loam, 435 feet south
and 200 feet west of northwest corner of NEJ4 of sec. 4,
T.18S, R. 2 E. in a cultivated field near Luke Air Force
Base:

Ap—0 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 houndary. )

C1—12 to 20 inches, pale-brown (10YR 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 (10YR 8/2),
gilica-lime cemented fragments; violently effervescent,;
few, fine, white (10YR 8/2), lime mottles; moderately
aklaline; abrupt, smooth boundary.

C2ca—20 to 28 inches, very pale brown (10 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 cffervescent; few, medium and coarse, whitc
(I0YR 8&/2), limc mottles; moderately alkaline;
abrupt, irregular boundary.

C3sicn—28 to 60 inches, pinkish-gray (7.5YR 7/2), strongly
eemented, 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 gencrally
24 to 30 inches. In places the pan is ane 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 C2e¢a horizons have hue of 7.5YR to 10YR,
vaiue of 5.6 to 7 dry and 4 or 5 moist, and chroma of 2 to 4
dry and moist. The A horizon is lonm 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 C3sicn horizons contain
iron and manganese stains. The Ap und C1 horizons are mod-
ately alkaline, and the Cea and C3sica horizons are moderately
alkaline to strongly alkaline. In some areas the surface ig covered
with o thin salt erust.

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.
Arcas are oval in shape and 4 to 20 acres in size.

Tncluded with this soil in mapping are small areas of
Gilman loam, 0 to 1 pereent 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 unif
ITs-7 irrigated, subclass VIls 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 {rom 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, and the gravelly
soils are % to 1 mile from the mountains. Included in
mapping are a lew arcas of Antho and Ebon soils.

Torrifluvents is used for range. Capability subeclass
VIle dryland; Loam Upland range site; horticultural
group 4; wildlife habitat group 4 1rrigated, 11 dryland.

Torriorthents

Torriorthents (T¢) 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. Tt is as much as 70
percent gravel and cobbles in places. In a few areas it
contains {ragments of building material and trash. Several
areas are old sanitary landfills that have been covered with
2 to 5 feet of fill material.

Several arcas of Torriorthents in the city of Phoenix
aro 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 strecams.
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 ars
0 to 3 percent. In many areas the boundaries of mapped
areas change with varying streamflow.

Torripsamments and Torrifluvents, frequently floaded,
contains almost no organic matter, cxcept 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, frequontly flooded,
is used as wildlife habitat. Capability subeclass VITI
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. Elovations are 800 to 1,800 feet. The
vegetation is creosotebush, bursage, cactus, and scattered
pa%overde and mesquite troes. The precipitation is 6 to 8
inches, the mean annual air temperature is 69° to 74° T,
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 modcrately alkaline.

Permeability is moderately slow. Runoff is medium. The
erosion hazard is slight to moderate depending upon slope.
The available water capacity is 6 to 8 inches. Roots
penetrate to a depth of more than 60 inches.

Tremant soils are used for irtigated crops, range, recrea-
tion, and wildlife, Irrigated crops are cotton, alfalfa, barley,
safflower, sugar beets, sorghum, citrus, and grapes. A
few areas arc used for homesites and industry.

Representative profile of Tremant gravelly clay loam,
1,250 feet west and 1,120 fect south of the northoast
corner of sec. 23, T. 4 N, R. 2 W. in an uncultivated arca
near Beardsley:

A1—0 to 1 inch, light-brown (7.5YR 6/4) very gravelly loam,
brown {7.5 YR 5/4) when moist; weak, medium, platy
strueture; 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 (bYR 5/4) ciny loam,
reddish brown (5YR 4/4) when moist; wenk, very
fine, subangular blocky structure; slightly hard when
dry, very friable when moist, sticky and plastic when
wet; many fine reots; few fine and medium tubular
pores; few thin clay films on peds; 5 percent gravel;
glightly effervescent; moderately alkaline; abrupt,
smooth houndary.

B22tca—8 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; viclently effervescent; many, fine,
pinkish-white (YR 8/2) lime filaments; moderately
alkaline; clear, smooth boundary. .

B23tea—14 to 23 inches, yellowish-red (5YR 5/8) and pink
(7.5YR 7/4) gravelly clay loam, reddish brown (3YR
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-
gtitial and very few fine tubular pores; few thin clay
films on peds and in pores; 35 pereent gravel; vio-
lently cffervescent; 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 brown (7.5 YR 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 cffervescent; many
coarse, pinkish-white (5YR 8/2), soft lime masses;
moderately alkaline; clear, smooth boundary.

Ceca—36 to 60 inches, pink (7.5YR 7/4) gravelly loam, light
brown (7.5YR. ¢/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 surfuce.
The solum ranges from 12 to 48 inches in thickness. Depth to a
horizon that is 15 percent or more calcium carbonate cquivalent
ranges from 14 to 30 inches. The caleitm carbonate cquivalent
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 o depth of 12
m(éhes 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 horizou has hue of 5YR to 10 YR, value of 5 to 7 dry
and 3 to 5 moist, and chroma of 2 to 4. Itis 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 arcas. The B horizon has huc 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 pereent 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 gruvelly loam, gravelly clay loam, gravelly
s‘a.ndy 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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loss than 1 percent. Areas are long and narrow and about
15 acres in size.

This soil has o profile similar to the one described as
ropresentative 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, Q 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 uscd for
range. A fow areas are used as homesites. Capability
unit IIs—7 irrigated, subelass VIIs dryland; Loam Upland
range site; horticultural group 2; wildlife habitat group
1 irrigated, 11 dryland.

Tremant gravelly loam, 0 to 1 percent slopes (TfA).—
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 Eiim‘qua
gravelly clay loam. The total extent of all included soils
seldom exceeds 15 percent.

This Tremant soil is used mainly for range. A few arcas
aro used for cotton, barley, citrus, and alfalfa. Capability
unit [Is—6 irrigated, subeclass VIIs dryland; Loam Upland
range site; horticultural group 2; wildlife habitat group 1
Irrigated, 11 dryland.

Tremant gravelly loam, 1 to 3 percent slopes (T{B).—
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
solls seldom cexeseds 15 percent.

This soil is used for range. Only a small acreage is
cultivated. A few areas arc used as homesites. Capability
unit ITe-6 irrigated, subclass VITe 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 is
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; Liaveen loam, 0 to 1 percent
slopes: Harqua gravelly clay loam, 0 to 1 percent slopos;
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 urcas arc used as
homesites. Capability unit IIs-7 irrigated, subclass
VIIs dryland; Loam Upland range site; horticuitural
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 arc 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
arcas of Rillito Toam, 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 ITs—6
irrigated, subelass 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 stightly con-
vex. It is dissected by shallow stream channels at 100- to
300-foot intervals. Slopes are generally less than 1 percent,
but n 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 lonm. The Tremant
gravelly clay loam is on slightly higher positions that
arc 80 to 90 percent covered with a varnished desert
pavement of gravel and cobbles. The Tromant 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 arcas included soils make
up about 20 percent of the unit. Several mapped arecas
north of Beardsley are as much as 20 percent Antho
gravelly sandy loam. This soil occurs as slight ridges
that meander throughout those arcas.

This mapping unit is used for range. It is not cultivated.
Capability subclass VIIs dryland; Loam Upland range
site; horticultural gronp 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. 1t 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
ab 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 & 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 representafive
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 VIls dryland. Tremant soil in
Loam Upland range site; horticultural group 2; wildlife
habitat 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, 1 toe 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 o 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
bu_frows are numerous in the areas of Gunsight and Rillito
soils.

Included with this unit in mapping are small arcas 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 cultivated.
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 dissccted by intermitfent 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 o 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 }ms 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 & 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 & 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 arcas are used as homesites. Capability subcelass VIIs
dryland. Tremant soil in Loam Upland range site;
horticultural group 2; wildlife habitat group 11 dryland.
Rillito soil and Gunsight seil 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 alluvinm 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
18 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
solls,

Representative profile of Trix clay loam, 17 feet east
and 34 feet south of northwest corner of NEY of sec. 22;
T.2N., R.1E. in a cultivated field west of Glendele:

Ap—0 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
web; 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.

B1th—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.

B2th—34 to 49 inches, hrown (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 filmg on peds and in pores;
strongly effervescent; common faint filaments of lime;
moderately alkaline; clear, wavy boundary.

B3cab—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 bloeky 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 (7.5YR
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 valuc 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 héavy loam, elay loam, and silty clay loam. The buricd Bt
horizon has hue of 7.5 YR 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 lonm Cea horizon that contnins
many lime segregations and masses is within a depth of GO
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.
Arcas are generally more than 40 acres in size.

Included with this soil in mapping are a [ew small arcas
of Avondale clay loam, Glenber clay loam, Mohall clay
loam, and Laveen clay loam. Included soils make up
sbout 12 percent ol the mapping unit.

All the acreage of this Trix soil is cultivated, except
those arcas covered with buildings. Capability unit I-1
irrigated, subelass VIIe dryland; Loam Upland range
sito; horticultural group 1; wildlife habitat group 1 1rri-
gated, 11 dryland.



52 SOIL SURVEY

Tucson Series

The Tuecson 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 n 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 fect.
The native vegetation is creosotebush, bursage, and
scattered mesquite and paloverde trees. The averago
annual rainfall is 6 to 8 inches, the mean annual air
temperature is 68° to 74° F, and the frost-frce season is
250 to 290 days. o

In a representative profile the surface layer is light-
brown lonm about 14 inches thick. The subsoil is yellowish-
red clay loam about 22 inches thick. The underlying
materinl 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 penctrate 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 arens are used as homesites.

Representastive profile of Tucson loam, 2,260 fect north
and 110 fect cast of southwest corner of sec. 32, T. 2 N,
R. 8 W. in a cultivated field in the Harquahala Valley:

Ap—0 to 14 inches, light-brown (7.5YR 6/4) heavy loam,
reddish brown (5YR 4/4) when moist; massive;
slightly hard when dry, frinble 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 houndary.

B2ltea—I14 to 20 inches, yellowish-red (5YR 5/6) clay loam,
vellowish red (3 YR 4/6) when moist; weak to mod-
crate, fine and medium, subangular bloeky 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 finc 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 (YR 8/1), irregularly shaped, soft
lime masses and common fine lime filaments, pink
(7.5 YR 8/4) when moist; moderately alkaline; elear,

smooth boundary.

B22te0—20 to 31 inches, yellowish-red (YR 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 cffervesecent; many,
fine and medium, pinkish-white (7.5YRR 8§/2), trregu-
larly shaped, soft lime masses and common fine lime
filaments, pink (7.5 YR 8/4) when moist; moderately
alkaline; clear, wavy boundary.

B3tea—31 to 36 inches, yellowish-red (3YR 5/6) clay loam,
reddish brown (5 YR 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 {IOYR 2/1) stains on peds; violently cffer-
veseent; common, fing, pinkish-white (7.5YR 8/2),

irregularly shaped and rounded, soft lime masses,
pinkish white (7.3YR 8/2) when moist; moderately
alkaline; clear, smooth boundary.

Ccea—36 to 65 inches, light-hrown (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 (10YR 2/1) stains on
faces of peds; few, medium and coarse, pinkish-white
(7.56YR 8/2) gypsum crystals; violently effervescent;
common, fing, 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.

__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 calecareous throughout. Reaction is generally

moderately aikaline and is strongly alkaline in the lower part
of the C horizen. The soil is generally dry unless irrigated, but
is moist in some arcas during summer, mainly July and August.

The mean annual soil temperature at o depth of 20 inches is

72° to 80° I", The content of coarse fragments botween 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 cluy loam. The 132t horizon has hue of 7.5 YR
or HY R, 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 angulat blocky. In places the B3tea and Cea
harizons are weakly lime cemented or contain a few durinodes
{less than 10 percent). The Cen 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 arc
slightly concave and generally less than 1 percent. Areas
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; Lavcen loam, 0 to 1 percent stopes; Gilman
loam, 0 to | percent slopes; Estrella loam; and Tremant,
loam. Included soils make up about 15 percent of the
unit.

This Tuesen soil is used lor 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, subclass VIIe dryland;
Loam Upland range site; horticultural group 2; wildlife
habitat group 1irrigated, 11 dryland.

Tucson clay loam (Tw).—This nearly level soil is on old
alluvial fans and valley plains that parallel major streams.
1t oceurs throughout the survey arca. 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 deseribed as
ropresentative of the sories, but the surface layer is clay
loam 8 to 14 inches thick. Included in mapping are small
arens of Casa Grande 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 pereent of the mapping unif. Some mapped arceas
south of Tolleson are about 3 percent Toltee loam.,

This soil is used for cotton, alfalla, small grain, sor-
ghums, sugar beets, truck crops, grapes, safllower, and
citrus. A few arcas are uscd for range. Parts ol the cities
of Phocnix, Peoria, and Glendale arc on this soil. Capa-
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bility unit I-1 irrigated, subeclass 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° I, 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 & 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
uf};per 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 cornmer of sec. 20,
T. 2 8, 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 of lime; moder-
ately alkaline; abrupt, smooth boundary.

C2—22 to 26 inches, light-brown (7.5YR 6/4) sandy loam,
dark brown (7.5 YR 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.

I1B21teab—26 to 31 inches, light-brown (7.5YR 6/4) light
sandy clay loam, reddish brown (5YR 4/4) when
moigt; 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 (7.3YR 6/4) when
moist; moderately alkaline; clear, wavy boundary.

11B22tcab—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 houndary.

IIB3tcab—48 to 60 inches, light-brown (7.5 YR 6/4) sandy clay
loam, brown (7.5 YR 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 cflervescent;
many, medium, distinct, pinkish-white (7.5YR 8/2)
lime mottles, pink (7.5YR 8/4) when moist; moder-
ately nlkaline.

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 7.5 YR,
value of 5 or 6 dry and 3 to & moist, and chroma of 3 to 6 dry
and moist. It is clay loam, sandy clay loam, or heavy loam. It is
mainly wenk or moderate, fine to medium, subangular blocky.
In places it is massive. The buried part of the soil contnins 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 oceurs 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
arcas are used for range. Capability unit I-2 irrigated,
subelass 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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Permenbility 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 T1s-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
goil 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 serios, but the upper 10 to 30 inches
i3 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 Joumn, 0 to 1 percent slopes;
Carrizo gravelly sandy Joam; 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,
alfalln, barley, safflower, citrus, and grapes are the main
crops. A few areas are used for range. Capability unit 1-2
irrigated, subclass VIIe 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 {rost-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 eflervescent
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 erack when dry.

Vecont soils are used for irrigated crops and range.
Trrigated crops are cotton, alfalfa, barley, sugar beets,
sorghum, grapes, and citrus. A few arens are used as
building sites.

Representative profile of Vecont clay, 660 fect west
and 50 feet north of the southwest corner of - SE} of
sec. 20, T. 4 N., R. 1 E., in a cultivated ficld north of
Sun City:

Ap—0 to 15 inches, brown (10YR 5/3) light clay, dark brown

(_IOYR 4/3) when moist; massive; hard when dry,
firm when moist, sticky and very plastic when wet;

slightly cffervescent; moderately alkaline; abrupt,
smooth boundary.

B21t—15 to 33 inches, reddish-brown (YR 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 fiims on peds
and in pores; compacted at o depth of 15 to 20 inches;
noneffervescent and  slightly ceffervescent in root
channels; moderately alkaline; smooth
boundary.

B22tca—33 to 47 inches, brown (7.5YR 5/4) clay, reddish
brown (5 YR 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 porcs;
strongly cffervescent to violently cffervescent; com-
mon fine and very fine filaments and irregularly
shaped congretions of lime and distinet, pinkish-white
(7.5YR 8/2) masses of lime; moderately alkaling;
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 wealk, 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;
fow worm casts; strongly effervescent; many, fine
and medium, white (7.5 YR 8/2) masses and common
irregularly shaped conerctions 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;
fow 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; moderntely alkaline.

The soil is generally slightly effervescent, but in some
uncultivated areas it is nonefferveseent to o depth of 20 inches
or more. Depth to lime acecurmulation ranges from 30 to 36

inches.
The A horizen has hue of I0YR and 7.5YR, valuc of 5 or §

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 Toam. The B2t horizon has hue of 7.5YR
and 5YR, value of 4 or § dry and 3 to 5 moist, and chroma of
3 or 4 dry and moist. It is heavy elay loam, clay, silty clay,
and sandy clay. It is mainly weak prismatic or wealk to moderate
subangular blocky, but in places is massive. In places, a clay
loam Cea 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 velley plains. It 1s 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 arc 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.

abrupt,
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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 T1Is-3
irrigated, subelass Vlils dryland; Clay Bottom range site;
horticultural group 3; wildlife habitat group 3 irrigated,
9 dryland.

Vint Series

The Vint series consists of deep, well-drained soils on
flood plains and low terraces along the major streams of
the aren. 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, catelaw, and annual weeds and grasses.
The average annual rainfal! 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. 1t 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 penctrate 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,
safllower, 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:

Al—0 to 2 inches, pale-brown (10YR 6/3) loamy fine sand,
dark brown (I0YR 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 G/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 finc 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 (LOYR 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 7.5 YR, value of 5 or 6 dry and
3 to 5 moist, and chroma of 2 to 4 dry and moist. It contains
{_cw to many mica flakes and in places filaments or threads of
me.

The A horizon ranges from fine sand to clay loam and is
slightly to strongly ealearcous. Thesoil between depthsof 10 and
40 inches tanges from loamy sand to loamy fine sand and has
common, thin strata of fine sandy loam, sandy loam, very finc
sandy loam, and sand. A few to many, fine, water-worn pebbles
occur throughout the profile, but never execeed 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,
arcas are generally hummocky. Slopes arc 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 oxcessive 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 IIls-7 irrigated, subclass
VIIs dryland; Sandy Botlom range site; horticultural
group 4; wildlife habitat group 4 irrigated, 11 dryland.

Vint fine sandy loam (Vh).—This level to nearly level
soil is an 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 & 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, subelass 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 oceurs 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 o 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 ITs-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 nalong the Gila and
Hassayampa Rivers mnear Palo Verde and Arlington.
Slopes are jess than 1 percent. Runoff is medium. Perme-
a‘birity 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.

Included with this soil in mapping are a few small
areas of Cashion clay, snline-alkali; Avondale clay loam;
Avonda clay loam; and Brios loam. Included 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 IIs-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 channols. It is most extensive in the northwestern
part of the Salt River Valley noar MeMicken Dam. Areas
are long and narrow and about 40 acres in size.

This mapping unit is aboui 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 léam 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
surfaco 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. 1t is not cultivated.
Capability subclass VIIs dryland; Vint seil in Sandy
Bottom range site; horticultural group 4; wildlife habitat
group 11 dryland. Carrizo soil n 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 onds of alluvial fans and valley
plains near Buckeye. They formed in old alluvium
that was derived from granite, gneiss, andesite, tuff,
basalt, and limestonc. Slopes are less than 1 percent.
Elevations are 750 to 900 feet. Tho average annual
rainfall is 6 to § inches, the mean annual air temperature
ii; 69 to 74° I, and the [frost-free season 1s 250 to 290
days.

In o 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 1s 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, alfelfa, barley,
sugar beets, sorghum, safflower, and lettuce. Noarly
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. 15, R.4 W.ina
cultivated field near Palo Verde:

Ap—0 to 12 inches, brown (10YR 5/3) clay leam, 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 atkaline; abrupt, smooth houndary.

IIC1—12 to 18 inches, light yellowish-hrown (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; commeon finc tubular pores; 2 percent fine
gravel; violently cffervescent; moderately alkaline;
abrupt, smooth houndary.

I1C2¢a—18 to GO 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 (10Y R 8/2), soft lime masses, pink (7.5YR
8/4) when moist; moderately nlkaline.

Depth to the Cea 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. 1t is clay loam, silty
clay, and clay. The C horizon has hueof 7.6 YR and 10YRR, valuo
of 5 to 8 dry and 4 to 7 moist, and chroma of 3 or 4 dry and
moist. The TIC2¢a 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 Wintorsburg clay. Wintersburg
clay loam has the profile deseribed ns 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. Tneluded 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;
herticultural group 2; wildlife habitat group 3 irrigated,
11 dryland.

Use and Management of the Soils

General practices of pood management for all soils
of Maricopa County, Central Part, arc 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 Jocally 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. Tt reports data from engineering
tests and interpretations of soil properties that affect
highway construction and other engingering structures.
It also contains information on developing recreational
f%clhl;;ies 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.

Organic maiter 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
rigation to determine if water was added uniformly to
the desired depth.

The furrow and border methods of irrigation arc most
widely used in the survey area. Borders are used for al-
falfa, pasture grasses, and small grain, and furrows for

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 seils, 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 arc available
in the local Soil Conservation Service field office.

Fertilization.—Fertilizer is gencrally 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 mads. 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 n 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 g)lowptm, is & 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,
safllower, 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 salinc-alkali soils occur in greas
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 eentimeter
at 25° C. The exchangenkle 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 atb
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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 subscil variant, moderately saline, is the only soil
in this class.

Saline-alkaline soils have a conduectivity of the satura-
tion extract of greater than 4 millimhos per centimeter at
25° C and an exchangeable sodium percentage groater
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 sendy loam, saline-alkali,
are examples.

Alkaline soils have an exchangeable sodium percentage
of mare 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 seil 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 1s
deeply leached occasionally. The suggested number of
leachings varies with the soil end 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 docs 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 i1t 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,

Caraninity Crasses, the broadest groups, are desig-
nated by Roman numerals T 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 11T 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
}}?e largely to pasture or range, woodland, or wild-
ife.

Class V1 soils have severe limitations that make them
generally unsuited to cultivation and limit Gheir
use largely to pasture or range, woodland, or
wildlife.

Class VII soils have very severe limitations that make
them unsuited to cultivetion 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 reereation, wildlife, or water supply,
or to esthetic purposes.

CaPraBiLiTy SuBcLasseEs are soil groups within one
class; they are designated by adding a small letter,
e, w, 8, 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 chiel limitation is climate that is too cold
or too dry.

In class I there are no subclasses, because the soils of
this class have fow 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 ne
erosion, though they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife,
or recreation.

Caraniurry Unrrs are soil groups within the subclasses.
The soils in one capability unit are cnough alike to be
suited to the same crops and pasture plants, to require
similar menagement 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, Ile—~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 ench subclass.
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Managing irrigated soils, by capability units®

On the pages that follow, each capability unit in the
survey ares 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 is
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 aren are listed 1n
table 2. In addition to the crops listed, the scils of this
area are used for wheat, grapes, lettuce, cabbage, broccol,
carrots, radishes, onions, potatoes, tomatoes, cantaloupe,
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.

Permenbility is moderate to moderately slow. Runoff
is medium to very slow, and the erosion hazard 1s slight.
The available water capacity is 6 to 13.5 inches. Roots
can penctrate to a depth of 60 inches or more.

These soils are used for cotton, alfalfn, small grain,
sugar beets, safflower, citrus, grapes, and truck crops.
Extensive arcas nre home and industrial sites. Lime-
induced chlorosis is sometimes evident in citrus grown
on these soils.

No specific imitations are inherent to soils of this unit.
The cluy loam in the surface luyer is more susceptible
than other material to the formation of o 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.
Generally irrigation runs should be no longer than 1,320
fect.

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
arc relatively free of toxic concentration of salts and
alkali. Laveen and Mohall soils have accumulations of
lime within 24 inches of the surface,

Permenbility 1s 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

*ArNoLD NowoTNY, conservation agronomist, Soil Conservation
Service, Phoenix, Arizona, helped prepare this section.

important. Light, frequent applications of water are
needed when plants ure 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 fect.
Sprinklers can be used for shallow-rooted crops, such as
vegetables.

CAPABILITY UNIT He-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.,

Permenbility is moderate. Runofl is slow to medium, and
the erosion hazard is moderate. The uvailable water
capacity 1s 8 to 11 inches. Roots can penetrate to a depth
of 60 inches or more.

These soils are suited to all elimatically adupted 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 erasion
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 sotls. Generally irrgation runs should be no
longer than 880 feet.

CAPABILITY UNIT Ile-1 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
capucity 18 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 o slightly reduced water
capacity. The erosion hazard can be reduced by irrigating
on the contour or acress the slope. The soils generally
appear droughty if they occur in a field with seils that hold
more available water. If feasible, the irrigation system
should be designed so that they can be irrigated separately
and more {requently. Generally irvigation 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.

rl1

CAPABILITY UNIT lle-6 IRRIGATED

Soils of the Rillito and Tremant series are in this unit,
They have a surface luyer of sandy lonm, loam, or gravelly
lonm and underlying layers of gravelly loam, gravelly
sandy loam, or gravelly clay loam. All are relatively free
of toxie concentrations of salts and alkali. Concentrations
of lime are at a depth of less than 20 inches.

Permeability is moderately rapid to moderately slow.
Runoft 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 und 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 He-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
lonm. All are relatively {ree 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 uvailable water capacity is 6 to 7 inches.
Roots penetrate to a depth of 60 inches or more.

These soils are used for cotton, allalfa, barley, safflower,
and citrus. Lime-induced chloroesis 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 ncross 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 morc available water. IT {easible, 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 produectivity
is not reduced by deep cuts. Liand 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 seil. 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 Ile-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. Runof! is slow, and
the erosion hazard is slight. The available water capacity
1s 5 to 7 inches. Roots penetrate to a depth of 60 inches or
nmore.

These soils are used [or most of the locally grown crops.

The major limitation is a shightly limited available water
capacity. Special attention should be given to the [requency
of irrigation. These soils appear droughty in fields with
soils that hold more available water. If feasible, the irriga-

tion system should be designed so that they can be
irrigated 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 he used in some areas [or shallow-rooted crops.

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, gravelly
loam, or gravelly clay loam. The subsoil is gravelly loam,
gravelly clay loam, or clay loam, and tﬁe underlying
material is gravelly loam. The soils are rolatively 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 cotten, alfalfa, barley, safflower,
c¢itrus, and sorghums. Lime-induced chlorosis is sometimes
evident In citrus grown on these soils. Sorghum becomes
chlorotic if grown m 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. 1f 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 Ils~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 lonm.
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 ¢lay 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, Toltee, 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, Whic‘l 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 scils that
hold more available water. If feasible, the irrigation
system should be designed so that thoy can be irrigated
separately and more frequently. Irrigation runs should be
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no lenger 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 arc 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 {requency
of irrigation. Several leaching irrigations are needed ench
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 ITls-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. Moball soils have concentrations of
lime at & 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 1f 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 incrcases the water intake rate.
In order to avoid scalding the plants in hot weather,
irrigation sets for allalfsa should not exceed 24 hours. The
surface should not become too dry during the growing
season bacause deep cracks form. Several deop leachings
each year are needed to remove salts and alkali from the
soil. Flat 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
smlg, but cuts of more than 2 feet expose concentrations
of lime in the Mohall soils.

CAFPABILITY UNIT 1lls-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 fres 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
voung plants are subject to some wind damage [rom sand
blasting. The available water capacity is 4 to 7 inches.
Roots penctrate 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 tho 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 IIls-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 arc relatively frec of
salts and alkali. Slopes are less than 1 percent.

Permeability is slow. Runoff is slow, and the erosion
hazard is slight. The available wator 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 {casible, 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 casily com-
pacted, and a plowpan forms readily. Growing alfal{a and
plowing under crop residuc 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 IlIs-9 IRRIGATED

Soils of the Casa Grande, La Palma, and Perryville
serics 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
at 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.

Permenbility 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



62

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 alfalfs unless the indurated hardpan is
removed.

The main limitation is the moderate to high toxic
concentration of saline or alkali salts or both. Salts 1s a
continuous limitation. Careful attention must be given to
the frequency of irrigation because the water availabie to
plants is somewhat restricted by the content of salts.
Care must be taken to ensure adequete penetration of
irrigation water. Flat leveling and deep leaching are
beneficial in reclaiming these soils. Soil amendments im-

rove the infiltration rate of lenching water in some arcas.

uns 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 IVe-5 IRRIGATED

The one soil in this unit, Pinal loam, ¢ to 1 percent
slopes, is relatively free of salts and alkali. Tt is loam or
cobbly loam that is 4 to 20 inches over an indurated
hardpan.

Permenbility 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. Tt 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 snlts 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 arc used for cotton, alfalfa, barley, and
citrus. They are best suited to pasture. l

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
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green-manure crops, crop residue, gin trash, or manure
fncreases 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 IVa-9 IRRIGATED

The two soils in this unit, Cashion clay, saline-alkali,
and Gadsden clay, saline-alkali, have toxic concentrations
of salino 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 penctrate 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 nlkali salts. Special attention must be given to the
frequency of irrigation. These soils arc easily waterlogged.
If they arc not watered enough, however, they appear
droughty. They are easily compacted by tillage equip-
ment, cspecially if cultivated when wet. All crop residue
should be returned to the soil. Green-manure crops, gin
trash, and manure improve tilth and the infiliration rate.
Fields should be leveled flat to ensure adequate penstra-
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 eultivated crops. All soils in areas where no
irrigation water is avanilable are assigned to capability
class VIT or VIIT and are used as range. The vegetation
on these soils provides food and shelter for many kinds of
wildlife. Tf irrigntion water should become available, many
of the soils conld be managed according to the management
suggested for soils in capability classes T through 1V.

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 crosion 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 o depth of 60 inches in most of the sails,
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 irrigntion water is
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 hardpan at a depth ol 10 to 40
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inches. Some are gravelly or very gravelly. Others have
concentrations of lime, ngpes are less than 1 percent,

Permeability is rapid to slow. Runoff is slow to medium,
and the ecrosion hazard is slight, The available water
capacity ranges from 1 to 12 inches. Roots penctrate 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 arc used as range and wildlife habitat. For
additional information, seec the scetions 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 VYiIc 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 arc relatively free of toxic con-
centrations of saline or alkali salts or both. Some have
concentrations of lime. Slopes arc less than 1 percent,

Permeability is moderately rapid to moderately slow.
RunofT 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, sec 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 suppi;y, 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 on 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
comparigson with similar seils in other areas. Averages
are those that can be expected over a period of years. In
any given year, yiclds can be considerably higher or con-
siderably lower than those listed in the mbl}é.

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. Sugor beets are planted from about August 15
to 5ct0ber 15 and harvested from the middle of May to the
middle of July. Yields for sorghum are long-term yiclds;
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 feot in the Estrella Mountains. Temper-
atures are high in summer, normally above 100° F from
June until mid-September. In winter the nighttime tem-

erature often falls to a low of 32° for about 2 months.
ainfall 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 yicld 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
TPounds Tons DBushel Tons Tons Buahel Bozes Doxes Bozxes Beozes Bozes

Agualt loam_____________.______________ 850 | 5.5 62 | 1.3 1 6 369 133 330 7

Antho gravelly sandy loam, 0 to 1 percent
slopes_____________._ . __... 450 6.0 B8 || 64 461 165 117 407 146
Antho sandy loam, 0 to 1 percent slopes___.| 1, 150 7.0 70| 1.6 17 71 402 178 125 437 155
Antho sandy loam, 1 to 3 percent slopes____| 850 | 5.5 54 | 1.3 || 461 165 117 407 146
Antho sandy loam, saline-alkali__________. 850 6. 0 54 |, 67 | e e e
Antho-Brios sandy loams.___ ____._.______ 800 | 4.0 |ocooo|aoe L5 J0 (RN NURPRURPRNNRN IUSUUUNPD) ISPREP T IR

Antho-Carrizo complex, 0 to 1 percent
slopes. o ... 750 | 8.9 |o e 415 146 104 350 131
Avonda elay loam. . ... _________________._ 900 | 6.0 62 | 1.3 16 T8 | e e
Avondale clay loam _______________._____ 1,200 8.0 831 1.4 25 | 125 492 178 125 437 154
Avondale clay loam, salinc-alkali__.._____. 1,000 | 7.0 62113 18 25 2 AR IR FAPUPPRUR [EPSRIRUUON PP
Briosleam. .. ________ . _________._. 700 | 4.5 80 | ) e |2
Brios leamy sand_ ... _______________ 600 4.0 |, 338 117 82 300 106
Brios sandy loam..____ ... ___________ 650 | 4.0 41 || |o_._. 338 117 82 300 106
Casa Grande loam - _____..___________. 800 | 5.0 54 | 1.1 17 i PR NSRRI INUSU U SR AP
Casn Grande sandy loam_____._______.__._ 900 | 5.5 58 | 1.1 17 67 | e e
Casa Grande-Laveen complex, alksli_______ 800 | 5.5 62 |ocoo e 67 || SR RSO S
Cashion elay, saline-alkali. ... ____._______ 850 | 6.2 58| 10 181 100 |l
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TanLe 2.—Istimated 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 | ornnges | oranges ines
Pounds Tons | Bushel | Tona Tons | Bushel Bores Bozxes Bozes Bores Bozes

Coolidge gravelly sandy loam, 1 to 3 percent
BlOPES e 850 | 5.0 |acomoifecmcoo|amm o] me e 461 165 117 407 146
Coolidge sandy loam. ..o o ounn- 1,100 | 7.0 701 1.5 17 64 430 157 112 387 137
Estrella loam oo oo oo 1,300 9.0 75 | 1.7 20 107 523 186 133 462 164
Tstrella loam, saline-alkalio___________ ... 1,000 8.0 62 | 1.4 15 <1 ISURPRREREN ISRV FUUUIPNI IS Py
Gadsden elay oo oo oo 900 | 6.5 62 |- 20 | 107 ||| o oo
Gadsden clay, saline-alkali ... 800! 6.2 54 |___.-. 16 89 || |em e |e e
Gadsden elay loam. o oo oo oo oo 950 | 6.7 66 |o--..- 20 107 | oo e
Gilman fine sandy loam___ .. _ .. 1,250 | 8.5 70 | 1. 65 18 89 507 181 128 450 160
Gilman fine sandy loam, saline-alkali.. ... 1,000 | 7.0 62 | 1.4 et
Gilman loam, 0 to 1 percent slepes___._.__ 1,350 [ 9.0 71 L7 20 107 523 186 133 462 164
Gilman loam, 1 to 3 percent slopes._.....- 1,000 | 7.5 62 |o oo e

Gilman loam, clayey subscil variant,
moderately saline - . _ ..o _acoao-- 850 | 5.5 (57020 PO SR (PR PSP (SPUpUpIIRp PIUI PRI P
Gilman loam, saline-alkoli._______________ 800 | 7.5 62| 1.5 15 =5 PSRN FEURRPRURN [RURUIRRP FPUPUUI U RS
Glenbar elay. o oo eeeaceaaas 90 [ 6.5 62| 1.1 20 | 107 fo ||| e e
Glenbar elay loam - _ oo oo oo 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 |...... 235 R FVE (PSR SRS PP
Glenbar 10am - oo oo o m oo oo 1,300 | 85 75 L5 22 107 507 181 128 450 160
Glenbar loam, saline-alkali _ ... ... 80| 7.0 15 O PO JRPUDUR JRNROUPIUN (RNORPUNISUNE PRI (PR PR RS

Gunsight-Rillito complex, 0 to 1 percent
BlOPOS e m e m e m e e m 650 | 5.5 15T: S U PR PPN (SNSRI [ENNOUSONROUNY (PUPUPIPII NSUPURRPNN PSR
La Palma very fine sandy loam___._._.__._ 700 | 4.0 68 |- b T PR PPN (SRR [SUUSUPIPRU SVOUpRURtUP PR
Laveen clay loam.. . . o mmmacncaan- 1,100 8.0 75 |oo--- 24 96 492 198 125 437 155
Laveen loam, 0 to 1 percent slopes__ ... 1,300 9.0 70 | 1. 85 20 92 507 181 128 450 160
Laveen loam, 1 to 3 percent slopes. . .-____ 850 | 6.6 20 D SR IO IR U [0 [EUROR I, PR
Laveen loam, saline-alkali____._ ... .. 800 7.0 66 | 1.1 |______ 5 N DR (RN FRUVNOUUPISY QRPN PR
Laveen sandy loam. ... 1,150 ;1 8.8 66 | 1.5 17 89 507 181 128 450 160
Laveen-Antho complex, saline-alkali___._.. 850 | 5.5 54 | 1.2 || ccec|emmmcecalam e mmmmmme e m e m e | e
Maripo sandy loam____ .. ... 750 | 5.0 50| 1.3 15 50 353 128 90 315 111
Mohall elay _ . o 900 | 7.0 62 | 1.4 20 0 107 ||| m |
Mohall elay loam. o oo oooo oL 1,050 | 8.0 83114 24 | 107 492 178 125 437 155
Mohall 10aM oo oo 1,200 | 85 79115 20 | 107 492 178 123 437 155
Mohalt sandy loam___ ..o 1,100 | 7.0 701 1.45 |._.___ 89 461 165 117 407 146

Perryville gravelly loam, 0 to 1 percent
] o)« T P g50 | 6.0 58 | 1.2 18 e e A et

Perryville gravelly lonm, 1 to 3 percent
) 16] o TSNP SR 750 5. b 45 | L0 | |e o] e e am s
Perryville loam, saline-alkali. ... .o_.__ 700 | 5.0 50 | 09 e e e re e e e e
Perryville sandy loam.__ . _._. 900 | 5.8 58 | 1.2 B 20 PSR NSRRI FIDUSTRPUEY FRUSRDIUpO FRURpRp [P,
Pinal loam, 0 to 1 percent slopes...________ 450 {.__._. 29 JO - T PR (RN FEPUUUIpup U [UUUROUPIN PRI R R
Rilito loam, 0 to 1 percent slopes.. .- ...~ 1, G50 7.2 62 | 1.3 |o_._. 92 492 178 125 437 155
Rillito loam, 1 to 3 percent slopes_._..-.-- 850 6.2 {onao-o ) O R 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 B8 | 1.0 [ocoooofecean- 400 141 101 350 124
Toltee loam - - - oo 850 | 5.0 62 |- 15 5 PR FEUIUUUPVIN [N (RO [P,
Tremant clay loam_____ . _..___ 950 5.5 58 [ 1.3 17 75 461 165 117 407 146
Tremant gravelly clay loanm. . - _________._ 800 55 1511 0 O R, 71 446 160 114 395 140

Tremant gravelly loam, 0 to 1 percent
110 1 TP 800 55 50 | fee e 446 160 114 392 140
Tremant loam. .- o oo imnooa 950 | 5.8 58 | 1.4 |__.__._ 75 461 165 117 407 146

Tremant-Rillito complex, 0 to 1 percent
BlOPeS oo e icecooea- 850 6.5 157: " [ (URUSRRDUU SRR UROUDNY FPRUIPRT ISR OSSR P
Trix clay loam_______ . 1, 200 80 83| 1.4 25 125 430 157 112 387 137
Tueson elay loam_______________._._.... 1,100 | 7.8 75| 1.35 22 96 430 157 112 387 137
Tueson loam.._._ .. __.._... 1,100 | 80 75| 1. 45 20 100 451 165 117 407 146
Valencin gravelly sandy leam____.________ 1, 000 8.5 58 | 1.3 |ocoo_i|oaoaoo 461 165 117 412 146
Valencia sandy loam .. oo ao- 1,250 | 7.5 70 | 1. 585 17 78 492 178 117 437 155
Valencia sandy loam, saline-alkali. . ... ___ 800 | 7.0 66 | 1.3 15 2 N IS FEUNUUUUNN] PUUOURE (ORI R
Vecont elay_ .. . .. 900 6.5 62 (. ... 20 107 369 133 98 330 117
Vecont loam_ . oo acaoos 950 6. 8 (V5 P (R S [UURRURURPUN [RONOUURUPUN [NUPUUO (USRI U
Vint elay loam oo .. 950 6.0 70| 1.4 16 [5: A RO USRI INOEPNUURPRDN [EPUUURUIPU [SOUpRpsp
Vint fine sandy loam. oo oo an 960 | 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 feocoooo|ommae- 369 133 98 330 117
Wintersburg compleX - o oo o oo 050 7.1 66 | 1.3 22 02 | e e m e e
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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 arc
believed to be 150 to 200 years old.

Ironwood, 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
aren is the ocotillo, sometimes called coachwhip. In dry
weather it drops 1its leaves, but refolintes 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 (hoegress), plains bristlegrass, Arizona
cottontop, and slim tridens. As livestock increased, the
highly preforred 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 muhly.

Present grazing of the area is administered by the
Bul_'eau of Land Management on a yearlong permit
basis. Future plans aro 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 filarce. 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, crosion, 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 thore.

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 o 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 communl-
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 tﬁe climax plants and principal invaders
on the sites are listed. Only limited datn 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
arons 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 o 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 deteriorntes. The more palatable
plants, such as bush muhly, have almost disappeared.

Following are the kinds and amounts of potential
vegetation.

Species: Percent Percent

Bush muhly........ 5-10 Saguaro. oo 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---ocouau- 0-5 Mormon-tea._ . _..- 0-3
Staghorn cholla.____ 0-5 Brickellin.. .-__.___ 0-3
Ironwood... _______ 0-3 Cactus. - _______. 0-3
Ocotillow oo oo 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
terrnces 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.

Permenbility ranges from moderately rapid to slow.
Runoff is ordinarily very slow to medium, but rainfall
from viclent 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.

Following are the kinds and amounts of potential
vegetation.

Species: Percent Species: Percent
Busgh muhly__._._.__ 10-15 Coctig. oo 5-10
Plaing bristlegrass... 5-10 Blue paloverde_ ... 0-h
Arizonn cottontop._ 5-10 Catelaw. . .o..___ 0-5
Threc-awns- ... _- 5-10 Desert broom______ 0-5
Desert saltbush.._ .. 30-50 Wolfberry. ..o 0-5
Mesquite. __.______ 5-10 Graythorn_o._._____ 0-5
Creosotebush______.. 5-15 Fluffgrass.. ... - 0-2
Four-wing saltbush.. 5-15 Native annuals_ .. 0-10

SANDY BOTTFOM 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
arca fluctuates between depths of 4 and 25 feet and con-
sequently affects the vegetation. This aren also receives
additionn] moisture from oceasional flooding, from tail-
water of irrigation districts, and from sewage disposal
plants. Other areas of this site, chiefly along the Salt,
Agun Fria, and Hassayampa Rivers, receive additional
moisture only during the occasional floods. The total ex-
tent of this site is about 25,000 ncres.

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 arcas 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 1n
preas receiving additional moisture from a high water
table is in excess of 1,000 pounds per acre. Deterioration
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. o ccocne- 0-5
Plains bristlegrass... 0-5 LensealCame o oo onun 0-5
Arizona cottontop... 0-5 Annuals___ ... 5-10
Three-aWne. - cuue- 10-20 Fluffgross. oo oo aeo-a 0-3
Four-wing saltbush__ 30-50 Salteedar_ .. .__- 0-50
Creosotebush_ . ... 0-5 Arrowweed. - _ - _..- 0-3
Mesquite - - cnoa- 10-15 Pickleweed .- . .- 0-3
Desert broom. - ... 0-5 Inkweed. _.ooomnoo 0-3
Desgert saltbush...._  0-5

LOAM UPLAND RANGE SITE

This site is on alluvial fans, valley plains, and stream
terraces throughout the survey area. Tho total extent of
this site is about 489,000 acres. Slopes range from 0 to 20
percent. .

The soils vary widely. Most soils are deep and relatively
free of salt or alkali, but a few are underlain by an indurated
hardpan at o depth of less than 20 inches. Several areas
are gravelly. .

Potential production on this range site is 1,000 pounds
of air-dry herbage per acre in favorable years and 500
pounds in unfavorable yoars. Detorioration has caused
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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: Pereent 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-H
Arizona cottontop_.  0-3 Staghorn cholla..._._ 0-5
Range ratany______ 5-10 Graythorn_________ 0-5
Creosotebush.______ 10-50 Saguaro___.._._._. 0-5
Three-awn____.____. 10-26

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 1s
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 unfavomb%e 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: Pereent
Bushmuhly.__.__.___ 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. . _._____. 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 & 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 gaileta, 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.__________ -5
Big galleta_ .. ______ 40-70 Fluffgrass__.._.._____ 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
ares and the kind .of habitat required for each.

TasLe 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_ ... L __._.|oo.._.__ b G X X
Desert mule deer. ... |o_______ X X X X
Bobeat. oo ... X X X X
Coyote ... X X X X X
Groay fox. oo ol el X X X X
Kitfoxeo . . X X X X X
Mexican racoon__ ... _. X X X XX | aaeoa-
Ringtail. .. oo oo X X X X
Coaticw e e X X X X
Badger_ .o el .. X fecomoooo XX
Desert cottontail_____._.__ X XX X X X X
Kangaroorat__ .. oo __.___ XX Jecocana- XX
White-winged dove______.. XX .- XX eeoaaoa
Mourning dove. . ..o _ XX XX KX XX
Gambel quail .- _._._____.. X XX X XX
Roadrunner. ... __.._.... x X X XX
Ffowlo oo o|ea ol X feooooooo XX
Sidewinder rattlesnake_ .. .|.o_ . ... b G R XX
Banded geckon oo mecmcco | omaa o b G I XX
Chuekwallo_ . oo |eae e ae X X
Desert 60rtoise. @ o oe o eeoc|oaoaen 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 meintaining specific
elements of wildlife habitat; and determining the intensity
of management needed for each e¢lement 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,

< Joun York, biclogist, 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. Flabitat can be created, improved, or maintained
in most places, but management is difficult and must be
intensive. A rating of wery 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 habitnt 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 aro 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 growth of these plants are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, and flood
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 aveas are
to be doveloped.

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 arc 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 habilat 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 irrigntion 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 tho Gila River are
suitable as wetland. Some soils oceur 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, aliuvial
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 moean an-
nual air temperature is 68° to 74° F, and the frost-free
season is 250 to 300 days. The vegetation is mainly cobton,
alfalfa, barley, sorghum, and safflower.
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TanLe 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
erops
IrRRIGATED SoILs
Group 1....| Good...| Good._. Fair_______. Good.-..| Poor.
Group 2.._..| Good._..| Good. . Vory poor_._| Good._._| Very poor.
Group 3._.__[ Fair..__| Fair____ Good.______. Fair......| Fair,
Group 4. ___| Fair.___| Fair___. Very poor...| Fair....| Very poor.
Group 65....} Fair____| Fair_.__ Goodeuooo.. Fair___.| Poor.
Group 6_.__| Poor.._.| Poor.._. Very poor.__| Poor..._| Very poor.
Group 7....| Poor____| Poor...__ Poor______._ Poor.___| Poor.
Group 8.___| Poor.__.| Poor__.. Good. ... Poor..._| Fair.
DryranD Soirs
Group 9| |.. Fair: good | Fair: good | Very poor: Very poor:  |o________ 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 100 .| ________|_________ Poor..._._. Fair________ Very poor...| Very poor. oo |eeceeaao- Very poor-__| Poor.
Group 11 __|__-______|...__.____ Poor_._._.____ Poor..__.._. Poor_ ... Very poor- - _|.o__.__. Very poor-._.| Poor.
Group 12_ | .t ... Poor........ Poor._______ Very poor...| Very poor... Very poor.__| Poor.
Group 18___{_________|_ .. __._. Very poor_._.|[ Very poor_..| Poor._______ Very poor___ Very poor___| Poor.
Group 4. __\.________| _.___... 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,
Geambel quail, and songbirds.

WILDLIFE HABITAT GROUP 2

The soils in this groul)l 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 Joam. 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 annuel rainfall is 6 to 8 inches. The avail-
able water capacity is 5.0 to 7.5 inches. The mean annual
alr 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. TEey 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 &

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 tower 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.
he average annual rainfall is 6 to 8 inches. The avail-

able water capacity is 3 to 8 inches. The mean annual air
tempernture 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 &

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 cnpucitgr is 2 to 5 inches. The mean annual air
temperature is 69° to 74° I, and the frost-frec season is
250 to 300 days. Some areas are subject tofrequent flooding.
Vegetafion is mainly eotton, 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
alr temperature is 68° to 74° F, and the frost-free season
1s 250 to 320 days. Vegetation is mainly cotton, allalfa,
barley, and safflowaer.

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-
Inin at a depth of 20 to 40 inches by silt Joam in places.
They contain excessive amounts of saline or alkali salts
or hoth. Slopes are 0 to 1 percent.

The average annusl 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
15 250 to 300 days. The vegetation is mainly cotton, alfalfs,
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 § inches, but most
soils receive some additional runoff. The mean annual
temperature is 69° to 74° F, and the frost-frec 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 IE{iver 1s saltcedar, arrowweed, saitbush, creosote-
bush, and mesquite. Vegetation on the old alluvial fans
is galleta, mesquite, littleleaf paloverde, trinngle bursage,
and creosotebush.

Some of the important wildlife species are jackrabbits,
cottontail rabbits, mourning dove, white-winged dove,
Gambel quail, kangaroo rats, Colorado River tonds, 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 clu?r 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,
chuckwslla, 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 scils contain excessive
amounts of saline or alkall salis 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. QOthers 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 sgction is useful to those who need information
about soils used as structural material or as foundation

® James Kosag, 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 recreationsl 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 alread
built with properties of the kinds of soil on whic?;
they are built, for the purpose of predicting

erformance of structures on the same or similar
inds of soil in other locations.

6. Predict the trafficability of soils for cross-country
movement of vechicles 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 this publication, can be
used to make interpretations in addition to those given in
the tables, and it also can be used to make other useful
maps.

This information, however, does not eliminate need for
further investigations at sites selected for engineering
works, especially works that involve heavy loads or that
require excavations to depths greater than those shown in
the tables, generally a depth of more than 6 feet. Also,
inspection of sites, especially the small ones, is neceded
because many delineated areas of a given soil mapping
unit may contain small areas of other kinds of soil that have
strongly contrasting properties and different suitabilities
or limitations for soil engineering.

Some terms in this soil survey have special meaning in
soil seience that may not be familiar to engineers. The
Glossary defines many terms commonly used in soil
geience.

Engineering soil classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
used by the SCS engineers, Department of Defense, and
others, and the AASHTO system adopted by the American
Association of State Highway and Transportation
Officials.
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TaBLE 5.—FEstimates of soil properties

{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil that may
that appear in the first column.

Coarse
Hydro- | Depth Clasgsification fraction
Soil series and map symbols logic from | Dominant USDA texturc greater
group sur- than 3
face Unified AASHTO | inches in
diameter
Inches
Agualt:! Aa. .. B 0-27 | Loam__ oo ML A-4 0
27-60 | Sand. ... SP A-3 0
*Antho:
AbA, AbB, AdA, AdB, Ae, AfA, AfB, | B 0-80 | Sandy loam or gravelly SM A-2 0
AGB, AHC, AkB, AL, AM, sandy loam.
For Brios part of Ae; Carrizo part of
AfA, AfB, AGB; Tremant part of
AHC, AkB; Mohall part of AkB;
and Valencia part of AM : see their
respective series.
A e e e e B 0-60 | Sandy loam or gravelly SM A=2 or A-4 0
sandy loam.
Avonda: AN i eimaaoa B 0-13 | Clayloam____ .. .....__ CL A-6 0
13-27 | Loam. .o o_. ML A-4 0
27-60 | Loamy coarsesand._____ SP or SM A-3 0
Avondale
AO e e ————— B 0-12 | Clay loam___ ... __ CL A-6 0
12-60 | Loam.ocooaoooooooooo ML A-4 0
AP e e e e —————— B 0-12 | Clayloam_____.________ CL A-G 0
12-60 | Loam . ceooooooomaoon ML A-4 0
Beardsley: BE_ e C 0-36 | Clay_ e ceeeaaen CH A-7 0
36 | Indurated silica-lime
cemented hardpan.
Brios:' Br, Bs, Btoooo oo oo A 0-14 | Sandy loam.___._._.________ SM A-2 0
14-60 | Sand and gravelly sand...| SP A-1 0-5
*Calciorthids: CAZ2.
For Torriorthents part, sece Torriorthents.
Too variable to be estimated.
*Carrizo:! Cb, CeD, CFan o A 0-5 Gravelly sandy loam_____ SM A—1 or A-2 0-25
For Ebon part of CeD and Brios part of 5-60 | Very gravelly coarse sand_| GW-GM, A-1 0-25
CF, sec their respective =eries. SW-SM
*Casa Grande: Cg, Ch, Ck, Cm.__ ... C 0-23 { Clay loam____.______.__ CL A-8 0
For Laveen part of Cm, see Laveen series, 23-60 | Loam and sandy loam___| ML A-4 0
Cashion: Checov oo icmcceceaama D 0-27 | Clay. oo oo __ CL or CH A-7 or A-G 0
27-60 | Loam, silt loam, and very | ML A-4 0
fine sandy loam.
*¥Cherioni: CO__ oo oo D 0-6 Very gravelly lonm______ GM A~1 or A-2 0-15
No valid estimate can be made for Rock 6-12 | Siliea-lime cemented
outerop part. hardpan bedrock.
*Coolidge: Cp, CrB, Cs, CV_____ ... B 0-24 | Sandy loam..__.__.___.. SM A=2 0
For Tremant part of Cs and Laveen part 24-60 t Sandy loam.. ... __.__. s8C A-2or A4 0
of CV, sce their respective series.
Dunc land: Dn.
No valid estimate can be made,
*[hon: EbD, EPDoo. i C 0-38 | Very cobbly clay.________ GCor CHL A-2or A7 30-85
For Pinamt part, see Pinamt series. 38-60 | Very cobbly sandy clay GC A-2 30-55
loam.

See footnotes at end of table.
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significant in engineering

have different properties and limitations. For this reason it is necessary to follow carefully the instructions for referring to other series
The symbol > means more than]

Percentage of material less Risk of corrosion to—
than 3 inches in diameter Li- Plas- Available Shrink-
passing sieve— quid ticity Permea- water Reac- | Salinity awell
limit index bility capacity tion potential | Uncoated
steel Concrete
No. 4 | No. 10 | No. 40 |No. 200
Millimhos
Inchea per Inches per inch per
hour of soff it centimeter )
_______ 100 |85-95 55-65 | 25-35 0-5 0.6-2.0 0.15-0.18 | 7. 9-8. 4 1-2 | Low__.__.| High___.__| Low.
95-100 | 85-95 [55-65 0-3 |ocee-- NP >20.0| 0.05-0.07 | 7.9-8. 4 1-2 | Low______ High______ Low.
80-100 | 50-75 (50-60 15-30 (... ... NP 2.0-6.0 | 0.08-0.12 | 7. 9-8. 4 1-2 | Low. ... High____._ Low.
80-100 | 50-75 |50-60 15-30 |- _.__ NP 2.0-6.0 | 0.08-0.12 | 85-9.0 4-8 | Low. ... High_____. High.
_______ 100 [90~100 | 70-80 { 30-35 1115 | 0. 2-0. 6 0.19-0.20 | 7.9-8. 4 1-2 | Moderate..| High3__.__| Low.
_______ 100 {95-100 | 55-65 | 25-35 | NP-10 | 0.6-2.0 | 0.15-0.17 | 7.9-8. 4 1-2 | Low_._._.| High___.__| Low.
85-95 | 75-00 [55-65 0-10 |- NP 6.0-20.0 | 0.05-0.07 | 7.9-8. 4 1-2 | Low_____. High. ... _. Low.
_______ 100 (90-100 | 70-80 | 30-35 11-15 | 0.2-0.6 | 0.19-0.21 | 7.9-8. 4 1-2 | Moderate..| High3_____| Low.
....... 100 |85-95 | 55-65 | 25-35 | NP-5 | 0.6-2.0 | 0.15-0.17 | 7.9-8. 4 1-2 | Low._..__| High______| Low.
....... 100 [90-100 | 70-80 | 30-35 11-15 | 0.2-0. 6 0.19-0.21 | 7.9-8. 4 4-40 | Moderate..| High__.._.| High.
....... 100 |85-95 | 55-65 | 25-35 | NP-5 0.6-2,0 | 0.15-0.17 { 7.9-8. 4 4-40 | Low.._.__| High__..__| High.
_______ 100 (80-90 70-80 | 50-60 30-40 (0. 06-0.2 | 0.14-0.16 | 7.9-8. 4 1-4 | High_____.| High__._._.] Moderate,
05-100 | 85-95 |60~-60 | 25-35 | ___._. NP 2.0-6.0 0.10-0.12 | 7. 9-8. 4 1-2 | Low_...__ Moderate..| Moderate.
70-90 | 50-70 |30-40 0-10 |-_.____ NP 6.0-20.0 (| 0.05-0.07 | 7.9-8. 4 1-2 | Low._____. Moderate..| Low.
80-95 |75-85 [40-50 (20-30 |_______ NP 2.0-6. 0 0.07-0.09 | 7.9-8. 4 1-2 Low______ Low___... Low.
40-60 (30-50 | 5-40 | 5-10 (...__._. NP >20.0 | 0.03-0.05 |7 0-8.4 1-2 Low____.. Low._____ Low.

100 {95-100 |80-90 [65-75 |30-40 15-25 0. 06-0. 2 0.14-0.16 | 8 5-9. 6 4-8 Moderate | Higho.___. High.

100 {95-100 |65-75 |50-60 |30-40 5-10 ] 0.2-0. 6 0.11-0.13 | 8.5-9.6 4-15 | Low___._. High_____. High,
....... 100 |90-100 |80-95 |36-55 15-30 {0. 06-0. 2 0.14-0.16 | 7.9-8. 9 4-15 | High_._.___| High___.__| Moderate.
_______ 100 185-95 (60-75 [25-35 NP-5 | 0.6-2.0 0.16-0.18 | 7. 9-8.9 4-15 | Low._....| High.__.__| Low.
40-65 |30-50 |20-40 |[15-30 |20-30 | NP-5 | 0.6-2.0 | 0.10-0.12 | 7.9-8. 4 1-4 | Low._____ High._____ Low.
95-100 |85-95 |60-70 [25-35 |25-30 2-4 | 2.0-6.0 0.11-0.13 | 7.9-8. 4 1-2 Low._..__ High___.__ Low.
95-100 |80-90 |60-70 [30-45 [25-30 8-10 ( 2.0-6.0 | 0.10-0.12 | 7.9-8. 4 2-4 Low_ ____. High_ ... .. Low.
30-75 [25-70 |20-65 [15-60 [41-60 20-40 10. 06-0. 2 0.08-0.10 | 7.9-8. 4 1-2 Moderate.| High___.__ Low.
30-75 |25-70 |25-50 |15-35 |30-40 11-20 | 0.2-0.6 | 0.05-0.08 | 7.9-8. 4 1-2 Low___.__ High...___| Low.
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Coarse
Hydro- | Depth Classification fraction
Soil series and map symbols logic from | Dominant USDA texture greater
group sur- than 3
face Unified AASHTO | inches in
diameter
Estrella: Inchey
B8 o e e cmmmm e B 0-24 | Loam__________________ ML A-4 0
. 24-60 | Clay loam. ... . ... _.. CL A-6 0
S B 0-24 | Loam____. e ML A-4 0
24-60 | Clay loam__.___________ CL A-6 0
*CGachado: GA .o oo D 0-14 | Very gravelly sandy aC A-6 or A-2 5-15
No valid estimate can be made for Rock clay loam,
outcrop part. 14 | Bedrock.
Gadsden: !
Gb, Gl e e e iima e D 0-60 | Clay and clay loam____. .. CH AT 0
Gd o e memc e D 0-60 | Clay and clay loam.______ CH A-T 0
*Gilman: !
Ge,GgA, GgB,GM , GN_ _ ... B 0-60 | Loam and very fine ML A-d 0
For Antho part of GM and Lavecn sandy loam.
part of GN, scc their respective
series.
Gf, Gh,GL, Go3 _ Lo B 0-60 | Loam and very finc MI, A-4 0
For Antho and Glenbar parts of sandy loam.
Go3, see their respective series,
Gilman variant:! Gp-o.-o_ .. ___ C 0-28 | Very finc sandy loam_____ ML A-4 0
28-60 | Silty elay oo __ CH A-T7 0
Glenbar:
Gr, Gt, GV e _an B 0-60 [ Clay loam and silty CL A-B or A-T 0
clay loam.
Gy Gt e e e e B 0-60 | Clay loam and silty CL A-6 or A-7 0
clay loam.
*Gunsight: GWD, GxA, GxB, GYD...__.__. B 0-60 | Gravelly loam and very GC A-2 and 0-15
Tor Pinal part of GWD and Rillite part gravelly loam. A-1
of GxA, GxB, and GYD, sec their re-
spective series,
*Harqua: HAB, HAC, HLC, HM, HrB_.___ C 0-14 | Gravelly clay loam and CIL A-6 0
For Gunsight part of HLC, Laveen part loam,
of HM, and Rillito part of HrB, sce 14-60 | Gravelly clay loam___.___ 8C A-G 0-5
their respective series.
LaPalma: La.. oo . C 0-7 | Very fine sandy loam_____ ML A4 0
7-27 | Clay loam or heavy 1. A-b 0
loam,
27 | Indurated hardpan.
*Laveen:
Lb, LeA, LeB, Lem oo oo B 0-60 | Loam__________.________ MT. A~4 or A-6 0
e R I B 0-60 | Loam . ._._.____________ ML A-4 or A-6 0
For Antho part of Lf, see Ac in
Antho scries.
Maripo: Ma_ . B 0-34 | Sandy loam_.... .___.__ SM A-2 or A4 0
34-60 | Gravelly sand_________. SM or 8P A-1 0
*Mohall: Mo, Mp, Mr, Ms, MTB, MV_____ B 0-35 | Clay loam. oo CL A-6 0
For Laveen part of MV and Tremant 35-60 | Very fine sandy loam__..| ML A-4 0
part of M T B, see their respective serics.
¥Perryville:
Pa, PeA, PeB, PRB____.___________ B 0-38 | Gravelly loam_ .. _______ SM or A-2 or A-4 0
For Rillito part of PRB, sce Rillito SC-8SM
series. 38-60 | Sandy loam._____________ SM A-2 0-10
e B 0-38 | Gravelly loam__________ SM or A-2 or A-4 0
SC-SM
38-60 [ Sandy loam._ . _...... SM A-2 0-10

Sec footnotes at end of {able,
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Percentage of material less Risk of corrosion to—
than 3 inches in diameter Li- Plas- Available Shrink-
passing sicve— quid ticity Permea- water Reac- | Salinity swell
limit index bility capacity tion potential Uncoalt;ed Concrete
. steel
No. 4 | No. 10 | No. 40 [No. 200
Millimhos
Inches per Inches per inch per
hour of soil pIf centimeler

100 195-100 (75-85 65-75 | _._... NP 0.6-2. 0 0. 16-0.18 | 7.9-8. 4 1-2 Low___... High.__... Low.
_______ 100 |85-95 70-80 | 30-40 12-18 1 0.2-0. 6 0. 18-0.20 | 7.6-8.5 2-4 Moderate. - igh______] Low.

100 |95-100 (75-85 6575 |.______ NP 0.6-2.0 0.16-0.18 | 7, 9-8. 4 1-2 Low. _._.. High_.___. Low.
_______ 100 |85-95 70-80 | 30-40 12-18 | 0. 2-0. 6 0. 18-0. 20 | 8. 5-9. 6 4-8 Moderate..| High..__..| Low.
60-70 [50-70 |40-50 25-40 | 30-40 15-20 0. 06-0. 20 | 0. 08-0.16 | 7. 9-8. 4 1-2 Tow. _.._. High____ .. Low.
_______ 100 190-100 | 8G-90 | 50~60 25-35 1 0.2-0.06 | 0.15-0.17 } 7. 9-8. 4 2-4 High___.__| High_.__.__| Moderate.
_______ 100 (90-100 | 80-50 | 50-60 | 25-35 | 0.2~0.06 | 0.15-0.17 | 8.5-9.0 4-15 | High.._...| High_._...| High.

100 [95-100 (75-85 65-75 |______. NP 0.6-2.0 0.16-0, 18 | 7,9-8. 4 1-2 Low_ _.... High_ ... __ Low.

100 |95-100 |75-85 65-75 |.__.__. NP 0.6-2.0 | 0.16-0.18 | 8.4-9. 6 4-40 | Low____.. High_.....| Moderate

to high.

100 |95~100 |75-85 65-75 |_____.. NP 0. 6-2. 0 0,16-0.18 | 7. 9-8. 4 9-15 | Low.__.___ High_.___. High.

100 100 [90-100 | 80-90 | 50-60 25-35 | 0.2-0.6 0.14-0, 16 | 7.9-8.4 9-15 | High._..__ igho._.__ High.

100 |95-100 |85-95 75-85 | 35-45 20-30 | 0.2-0. 6 0.19-0.21 t 7. 9-8. 4 0-4 Modemt}? High...... Low to mod-

to high. erate.

100 {95-100 |85-95 75-85 | 35-45 20-30 | 0.2-0. 6 0.19-0.21 § 7.9-9.0 4-15 | Moderate | 1ligh____ High.

to high.
35-60 (25-50 |20-30 15-20 | 20-30 10-15 | 0,.6-2. 0 0.05-0.07 | 7.9-8. 4 1-4 Low._____. High_ ._.__ Low.
85-100 |65-85 |60-75 50-65 | 30-40 12-20 | 0.2-0. 6 0.17-0.19 | 7.9-9.0 4-20 | Moderate_.| High_. . . High.
80-90 |65-85 |55-75 | 40-60 | 30-40 11-20 | 0. 2-0.6 | 0.09-0.11 | 7.9-9.6 15-60 | Moderate..| High_____. High.

100 100 |85-95 60-75 | 25-35 | NP 0.6-2.0 | 0.16-0.18 | 7.9-9. 0 4-15 | Low._.__. High_..___ High.

100 100 {90-100 | 70-8C | 30-40 15-25 |0. 06-0. 2 0.10-0.18 | 8.5-9.6 8-20 | Moderate__| High.__.__| High.
95-100 |85-100 70-85 50-70 | 25-40 | NP-15 | 0.6-2.0 | 0.13-0.18 | 7.9-8. 4 1-4 | Low.____. High__._.. Low 1&0 .

moderate.
95-100 |85-100 {70-85 50-70 | 25-40 | NP-15 | 0.6-2. 0 | 0.13-0.18 | 8.5-9. 6 4-8 Low___.._ High__ ... High.
95-100 |85-95 |60-70 | 30-40 |______. NP 2.0-6.0 | 0.11-0.13 | 7. 9-8. 4 1-2 Low___... High__.__. Low.
75-90 60-75 |30-45 0-15 |_____.. NP 6.0-20.0 | 0.04-0.06 | 7.9-8. 4 1-2 Low.__... High_...__ Low.
95-100 95-100 (85-95 70-80 | 30-40 20-30 | 0.2-0.6 0.19-0.21 | 7. 9-8. 4 1-2 Moderate..! High..____ Low.
95-100 {95-100 |85-95 50-65 | 25-35 | NP 0.6-2.0 | 0.15-0.17 | 7.9-8.4 1-2 Low__._.. High....__ Low.
80-90 |55-75 40-55 | 30-40 | 25-40 5-10 7 0.6-2.0 |0.10-0.13 | 7.9-8. 4 1-2 Low__.__. High_____. Low.
95-100 |85-95 |[55-65 25-35 | 20-30 | NP-5 2.0-6.0 | 0.09-0.11 | 7.9-8. 4 1-4 Low._.... High. .. __ Low.
80-90 |55-75 [40-55 30-40 | 25-40 5-10 | 0.6-2.0 0.10-0.13 | 8.5-9.6 4-8 Low._ ... High_ _____ High.
95-100 185-95 !55-65 25-35 | 20-30 | NP-5 2.0-6.0 | 0.09-0,11 | 8 5-0.6 4-8 Low____.. High__.___ High.
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TABLE 5.—Estimates of soil properties

Coarse
Hydro- | Depth . Classification fraction
Soil series and map symbols logic from | Dominant USDA texture greater
group | sur- . than 3
face Unified AASHTO | inches in
diameter
Inches
*Pinal:  PsA, PsB, PT, PvB, PWB________. D 0-12 | Loam__ . ... ... ML or SM A-4 0-5
For La Palma part of PvB and Suncity 12 | Indurated silica~
part of PWB, see their respective cemented hardpan.
series.
*Pinamt: PYD oo ceimc e B 0-22 | Very gravelly sandy GM A-2 540
For Tremant part, sce Tremant series. clay loam.
22-60 | Very gravelly sandy GM A-1 3-30
loam,
*Rillito: RaA, RaB, RbA, RbB, RhB, RpE__| B 0-80 | Gravelly loam and SM or 8C- A=2 or 0
For Harqua part of RhB and Perryville gravelly sandy loam. SM A-4
part of RpE, sce their respective scries.
*Rock outcrop: RS.
Tor Cherioni part, see Cherioni series, No
valid estimate can be made for Rock
outcrop.
BUNCIb Y. o e e eieeieaceao oo D 0-13 | Clay loam____..__..__.. CL A-6 0-5
Mapped only in a complex with Pinal soils. 13 | Indurated silica-lime
cemented hardpan.
Toltee: T oo e cdee i cimemeeea C 0-28 | Loam__ ... _.____._._ ML A-4 0
28-60 | Weakly to strongly | |eeei el
cemented hardpan.
Torrifluvents: ! TB.
No valid estimate can be made,
Torriorthents: Te.
No valid estimate can be made.
*Torripsamments: TD.
No valid estimate can be made. For
Torrifluvents part, see Torrifluvents.
*Tremant: Te, TfA, TfB, Tg, Th, TP8B, | B 0-23 | Gravelly clay loam______ SC or GC A-G 0-10
TrA, TrB, TSC.
For Rillito part of TrA, TrB, and TSC, 2360 | Gravelly loam_.___.___. SM A-4 0-10
gee Rillito series.
TriX: Tt ecmmccm oo cmmccmccmcacc—mma- B 0-80 | Clay loam________.____ CL A-G 0
Tucson: Tu, TW. o oo B 0-14 | Loam ..o . ML A-4 0
14-60 | Clay loam and loam_____ CL A-6 0
Valencia:
Va, Ve e et o e B 0-26 | Sandy loam__._.__...__. SM A-2 0
26-60 | Clay loam and sandy CL A-6 0
clay loam,
Vb o e e e e e emm e B 0-26 | Sandy loam.__.__.____.. SM A-2 0
26-60 | Clay loam and sandy CL A-6 0
clay loam.
Veeont: Ve, Vfo oo D 0-60 | Clay . oo cH AT 0
"‘Vint1: ! Vg, Vh, Vi, VN, Vroo e eeeeee B 0-80 | Loamy finesand. . __.___ SM A-2 0
For Carrizo part of Vr, see Carrizo series,
Wintersburg: Wg. ... o] 0-60 | Clay loam and loam_____ CL A-6 0

! Subject to rare flooding of very bricf duration in local areas.
? NP is nonplastic.
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Percentage of material less Risk of corrosion to—
than 3 inches in diameter Li- Plas- Available Shrink-
passing sieve— quid ticity Permea- water Reac- | Salinity swell
limit index bility capacity tion potential Uncoated Concrete
steel
No. 4 | No. 10| No. 40 |[No. 200
Millimhos
Inchey per Inches per inch er
hour of goil pH centimeter

80-95 |70-85 |65-75 | 40-60 | 25-35 | NP-10 | 0.6-2.0 | 0.12-0.18 | 7.9-8.4 2-4 | Low._._.. High_.__.. Low.

45-75 |[30-55 {20-40 15-30 | 3040 5-10 | 0.2-0. 6 0.08-0.10 | 7. 9-8. 4 1-4 | Low______ High______ Low.

45-75 [30-55 |15-30 | 15-20 |..-._.__. NP 2.0-6.0 | 0.05-0.07 | 7.9-8. 4 1-4 | Low._____ High__..._ Low.
80-90 |50-75 [40-60 | 30-40 | 25-35 | NP-15 | 0.6-2.0 | 1.09-0.12 | 7. 9-8. 4 0-4 | Low_.__._ High___._. Moderate.
90-100 [85-95 |70-85 60-70 | 30-40 10-20 | 0.2-0.6 0.15-0.18 | 7.9-8. 4 4-20 | Moderate..| High___.__ Moderate
<0. 06 to high.
100 100 [75-90 60-75 | 30-40 | NP-10 | 0,6-2,.0 | 0.16-0.18 | 7. 9-8.4 2-4 | Low.__.___ High.._._. Moderate.
___________________________________________ 0.06-0,2 | 0.06-0,08 | 7.3-9.0 2-15 | Low_._.__| High______| Moderate.

60-80 [50-75 {(45-60 | 35-50 | 20-40 10-20 | 0.2-0. 6 0.13-0.15 | 7.9-8 4 1-4 Moderate._| High______ Low.

55-75 |50-70 |45-60 | 35-45 | 25-35 | NP-10 | 0.6-2.0 | 0.08-0.11 | 7.9-8. 4 1-4 | Low..____ High._..._| Low.

_____ - 100 [90-100 | 70-85 | 30-40 20-30 | 0.2-0.6 | 0.19-0.21 | 7.9-8.4 1-2 Moderate..| High-___._| Low.
_______ 100 |85-95 | 60-75 | 25-35 | NP-5 | 0.6-2.0 | 0.16-0.18 | 7. 9-8. 4 1-4 | Low.._.__| High_._____| Moderate.
_______ 100 |90-100 | 70-85 | 30-40 15-20 | 0. 2-0. 6 0.19-0.21 | 7.9-8. 4 1-4 Moderate._| High......| Moderate.
95-100 (75-95 {65-75 | 25-35 |._.___. NP 2.0-6.0 | 0.11-0.13 | 7.9-8. 4 1-4 Low_____. High._.... Moderate.
100 (95-100 |90-100 | 70-80-! 30-40 15-20 { 0.2-0.6 | 0.15-0.21 | 7.9-8. 4 1-4 Moderate..| Higho..__. Moderate.
95-100 |75-95 |65-75 25-35 |- - NP 2.0-6.0 10.11-0.13 | 7.9-8. 4 1-4 Low_._.... High___.__ Moderate.
100 (95-100 {90-100 | 70-80 | 30-40 15-20 | 0.2-0.6 | 0.15-0.21 | 8 5-9.6 4-8 Moderate_.| High_____._| Moderate.

100 |95~100 |85-95 | 75-90 | 50-60 | 30-40 10.06-0.2 | 0.10-4.16 | 7.9-8.4 1-4 | Higho_____ High._____ Low.

100 (90-100 |70-90 15-25 |oo.... NP 2. 0-6. 0.09-0.11 | 7.9-8. 4 1-4 | Low.__.... High______ Low.
100 100 |85-100 | 70-80 | 25-40 15-20 { 0.2-0.6 | 0.17-0.20 | 7.9-8. 4 2-4 Moderate..| High...___ Moderate.

¥ High salt content.
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TaBLE 6.—Interpretation of

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil that may have

appear in the

Soil series and map symbols

Degree and kind of limitation for—

Septic tank Sewnge lagoons Shallow Dwellings without
absorption fields excavations basements

Agualt: Aa. .o Slight: possible Severe: very Severe: too sandy; | Slight: some areas
hazard of pollu- rapidly permeable unstable below a subject to occa-
tion of ground below a depth of depth of 20 to sional flooding.
water, 20 to 40 inches. 40 inches.

*Antho: AbA, AbB, Ac, AdA, AdB, Ae, | Slight__ ... .- Severe: moderately | Slight: gravelly Slight. ... ____.._

AfA, AfB, AGB, AHC, AkB, AL, AM. rapidly phases are
For Brios part of Ae; Carrizo part of permeable. moderate.
AfA, AfB, AGB; Tremant part of
AHC; Mohall part of AkB; and
Valencia part of AM, sec their re-
spective series,

Avonda: AN oo ala Slight: possible Severe: rapidly Severe: too sandy; | Slighto..___________
hazard of pollu- permeable below unstable below a
tion of ground a depth of 20 to depth of 20 to
water. 40 inches. 40 inches.

Avondale: Ao, Ap. oo iaaao-. Slighto ... ..._. Moderately Slight_. . ..______ Slight. . __________

permeable.

Beardsley: BE._ oo ooo_ao- Severe: slowly Severe: imperme- Severe: hardpan Severe: high
permeable over able pan at a below a depth of shrink-swell
impermeable pan. depth of 20 to 20 to 40 inches. potential; less

40 inches. than 20 to 40
inches to indu-
rated hardpan.

Brios: Br, Bs, Bt.____ o __._____..... Severe: flooding; Scvere: rapidly Severc: too sandy; | Severe: flooding....
possible hazard permeable. unstable.
of pollution to
ground water.

*Calciorthids: CA2,

For Torriorthents part,
see Torriorthents.
Too variablc to be estimated.
*Carrizo: Ch, CeD, CF_ el Severe: flooding; Severe: rapidly Severe: too sandy; { Severe: flooding.._.
TFor Thon part of CeD and Brios part possible hazard permeable. unstable.
of CF, see their respective sories. of pollution to
ground water.
*Cnsa, Grande: Cg, Ch, Ck, Cm_..._.___. Severe: slowly Slight. ... .—__.___ Moderate: un- Moderate: moder-
For Laveen part of Cm, see Laveen permeoable. stable; high salt ate shrink-swell
series, content. potential.
Cashion: Cn_ oo i Slight. ooeeeeoeeao Slight oo oo Moderate: too Severe:  high
clayey. shrink-swell

potential; flood-
ing in some arcas.
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different properties and limitations. For this reason it is necessary to follow carefully the instructions for referring to other series that

first column]

Degrec and kind of limitation
for—Continued

Suitability as a source of—

Soil features affecting—

Sanitary landfil Local roads Road fill Sand Topsoil Pond reservoir Embankments,
(trench type) and streets areas dikes, and levees

Severe:  too Moderate: Good_ .. __...__ Fair: 20 to Poor:  sand Rapidly Medium shear
sandy; very excess fines. 40 inches of below a depth permeable. strength; high
rapidly perme- overburden. of 20 to 40 compacted
able below o inches. permeability.
depth of 20 to
40 inches.

Severe:  too Slight________.__ Good_______._. Poor: high Good. ... Moderately Fair to good com-
sandy; rapidly content of rapidly paction charac-
permeable. fines. permenhle. teristics; medium

to low compacted
permeability;
susceptible to
piping; medium
shear strength.

Severe: rapidly Moderate: Fair: excess Fair: 20 to Poor: loamy Rapidly perme- Susceptible to
permeable excess fines. fines. 40 inches of coarse sand able below a piping; high
below & depth overburden. below a depth depth of 20 compacted
of 20 to 40 of 20 to 40 to 40 inches. permeability ;
inches, inches. medium to low

shear strength.

Stight___ ________ Moderate: Fair: excess Unsuited: Fair: clay Moderately and Susceptible to

moderate fines. excess fines. loam. moderately piping; medium

shrink-swell Poor for Ap: slowly compacted

potential, excess salts. permesable. permeability;
medium to low
shear strength.

Severe: hardpan | Severe: high Poor: high Unsuited: Poor:  clay; Hardpan at a Low shear
at & depth of shrink-swell shrink-swell cxeess fines. hardpan at a depth of 20 to strength; low
20 to 40 inches. potential; potential; depth of 20 to 40 inches. compacted

hardpan at a hardpan at a 40 inches. permeability.
depth of 20 to depth of 20
40 inches, to 40 inches,

Severe: too Severe: flooding.| Good_ ________. Good . _....__. Poor: less than | Rapidly Medium to low
sandy; rapidly 20 inches to permeable. compacted
permeable. sand. permeability;

medium shear
strength;
susceptible to
piping.

Severe: rapidly Severe: flooding.| Geod if soil Good . _._..... Poor: less than | Very rapidly High shear
permeable. binder is used. 20 inches to permeable. strength; high

gravelly sand. compacted
' permeability.
Moderate: too Severe: excess Poor: excess Unsuited: Poor: cxcess Slowly permeable.| Low shear
clayey. fines. fines; mod- excess fines. salts. strength; low
erate shrink- compacted
swell permeability;
potential. susceptible
to piping.

Slight..____......_ Severe: high Poor: high Unsuited: Poor: clavey; Slowly permeable .| Low compacted

shrink-swell shrink-swell excess fines. excess salts. permeability;
potential; potential. medium shear
flooding in strength;
some Arens. susceptible

to piping.
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TaBLE 6.~—Interpretation of
Degree and kind of limitation for—
Soil series and map symbols
Septic tank Sewage lagoons Shallow Dwellings without
absorption fields excavations bhasemcnts
#Cherioni: CO - i Severe:  less than Severe: less than Scvere: less than Severe:  less than
Rock outcrop part is too variable to be 20 inches to 20inches to 20 inches to 20 inches to
rated. hedrock. bedrock. bedrock. bedrock.
*Coolidge: Cp, CrB, Cs, CV__. ... o] Slight_ . ooooo. Severe: moder- Slight to moderate: Slight oo
Tor Tremant part of Cs and Lavee ately rapidly gravelly.
part of CV, sce their respcctive permeable,
series.
Dune land: Dn.
Too variable to be rated.
smhon: EbD, EPD o e Severe: slowly Severe: 50 to 90 Severe: 50 to 90 Slighto e oo oo eeea o
For Pinamt part of EPD, see Pinamt permeable. percent gravel percent gravel
series. and cohbles, and cobbles.
Fstrella: Es, Eteoccoommoo o amaeeao Severe: moderately | Slight.____._.._.___ Slight oo oo Moderate: moder-
slowly permesable. ate shrink-swell
potential.
*Gachado: GAL oo Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at
Rock outcrop part is too variable to be a depth of less a depth of less a depth of less a depth of less
rated. than 20 inches. than 20 inches. than 20 inches. than 20 inches.
Gadsden: Gb, Ge, Gdoo o ooimee oo Severe: slowly Slight_ ... ._.. Severe: too clayey._| Severe: high
permeable. shrink-swell
potential.
¥Gilman: Ge, Gf, GgA,GgB,Gh,GL,GM, | Slight....__.____. Moderate: moder- | Slighto ... ___ Slight: {looding in
GN, Go3. ately permeable. SOMe areas.
Tor Antho part of GM, Laveen part of
G N, and Antho and Glenbar part of
Go3, see their respective series.
Gilman variant: Gpeoc-o oo oo Severe: slowly Slight: flooding in | Severc: too elayey Severe:  high
permeable. S0me areas. below a depth of shrink-swell po-
20 to 40 inches. tential below a
depth of 20 to 40
inches; flooding
in some areas.
Glenbar: Gr, Gs, Gt, Gu, Gva oo ..- Severc: moderately | Slight. ... Moderate: too Moderate: moder-
slowly permeable. clayey. ate to high shrink-
swell potential.
*(lunsight: GWD, GxA, GxB, GYD______ Slight if slopes are Severe: more than | Severe: more than | Slight if slopes are

For Pinal part of GWD and Rillito
part of GxA, GxB, and GYD, sce
their respective series.

0 to 8 percent.
Moderate if slopes

are more than 8

percent.

50 percent gravel
and cobbles;
slopes are more
than 7 percent in
some places.

50 percent gravel
and cobbles.

0 to 8 percent.
Moderate if slopes

are more than 8

percent.
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Degree and kind of limitation
for—Continued

Suitability as a source of—

.Soil features affecting—

Sanitary landfill Local roads Road fill Sand Topsoil Pond rescrvoir Embankments,
(trench type) and streets arcas dikes, and levees
Severe: less Severe:  less Poor: bedrock | Poor: cxcess Poor: very Less than 20 Less than 20
than 20 inches than 20 inches at a depth of fines. gravelly and inches to inches to
to bedrock. to bedrock. less than 20 cobbly; less bedrock; hedrock.
inches. than 20 inches slopes arc 3
to bedrock; to 25 percent.
slope.
Slighte ... Slight_______.._. Good . ooaoo. Poor: cxcess Fair: 24 inches | Moderately Medium com-
fines. to lime rapidly pacted permeca-
accumulation. permeable, bility; medium
shear strength;
susceptible
to piping.
Slighto . _______ Slight___________ Good_ o _..oo..- Unsuited: Poor: more 50 to 90 percent | Low compacted
excess fines. than 50 per- gravel and permeability;
cent gravel cobbles. medium shear
and cobbles, strength.
Slight_ . ... _.| Moderate: Fair: excess Unsuited: Good o _.._.... Moderately Medinm com-
excess fines. fines. excess fines. slowly per- pacted permea-
mesable. bility; suscep-
tible to piping;
low shear
strength.
Severe: bedrock | Severe: bedrock | Poor: limited Unsuited: Poor: less than | 15 to 50 percent | Less than 20 in-
at & depth of at a depth of material. excess fines; 20 inches to gravel and ches to bedrock.
less than 20 less than 20 limited bedrock. cobbles; less
inches. inches. material. than 20 inches
to bedrock.
Severe:  too Severe: high Poor: high Unsuited: Poor: clayey; Slowly permeable_| Low shear
claycy. shrink-swel! shrink-swell excess fines. Gd is high in strength; low
potential; potential; salts. compacted
excess fines. excess fines, permeability.
Slight: flooding | Moderate: ex- Fair: excess Unsuited: Good. Fair to Moderately Medium com-
in some arcas. cess fines; fines, excess fines. poor for Gf, permeable. pacted permea-
flooding in Gh, and part bility; suscep-
s0me areas. of GL; contains tible to piping;
toxic quanti- low shear
ties of salts. strength.
Severe: too Severe: excess Poor: excess Unsuited: Poor: excess Stowly permeable_| Low shear
clayey below a fines helow a fines. cxcess fines, salts. strength; low
depth of 20 to depth of 20 to compacted
40 inches; 40 inches; high permeability;
flooding in shrink-swell susceptible to
SOmMeE ATeas. potential; piping.
flooding in
s0me areas.
Modcerate: too Severe: moder- | Poor: excess Unsuited: Fair: clay loam. | Moderately Susceptible to pip-
claycey. ate to high fines; mod- excess fines. | Poor for Gs: slowly per- ing; medium
shrink-swell erate to high excess salts. meable. compacted per-
potential; shrink-swell meability; low
excess fines. potential. shear strength.
Slight: under- Slight if slopes Good....___.__ Unsuited: ex- [ Poor: more Moderately slow- | Low compacted
lain by coarse are 0 to 8 per- cess fines. than 50 per- ly permeable; permeability;
sand and gravel cent. cent gravel more than 50 medium shear
below a depth Moderate if and cobbles. percent coarse strength.

of 5 feet in
some areas.

slopes are
more than 8
percent.

fragments.
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TaBLE 6.—Interpretation of
Degree and kind of limitation for—
Soil series and map symbols
Septic tank Sewage lagoons Shallow Dwellings without
abgorption fields excavations basements

*Harqua: HAB, HAC, HLC, HM, HrB__t Severe: moderately Moderate: 15 to 50 | Moderate: gravelly.] Moderate: moder-

For Gunsight part of HLC, Laveen slowly permeable. percent, gravel. ate shrink-swell
part of HM, and Rillito part of potential.
HrB, sec their respective series.

Ta Palma: Laceooeoeoooo oo aaaaaas Severe: indurated | Severe: less than Severe: rippable Moderate: moder-
hardpan at a 40 inches to indurated hard- ate shrink-swell
depth of 20 to 40 hardpan. pan at a depth of potential.
inches. 20 to 40 inches.

*Laveen: Lb, LcA, LeB, Ld, Le, Lfo_____ Slighte oo oo o.o Moderate: moder- | Slighto_____________ Slight. oo

For Antho part of Lf, see Antho serics. ately permeable.

Maripo: Ma. oo amaaao-- Slight: possible Severe: moder- Severe: unstable Slight. . oo
pollution to ately rapidly below a depth of
ground water. permeable below 20 to 40 inches.

a depth of 20 to
40 inches.
*Mohall: Mo, Mp, Mr, Ms, MTB, MV__| Severe: moderately | Moderate: moder- | Moderate: too Modecrate: moder-
For Tremant part of MTB, and slowly permeable. ately permeable clayey. ate shrink-swell
Laveen part of MV, see their below a depth of potential.
respective serics. 20 to 40 inches.
*Perryville: Pa, Pb, PeA, PeB, PRB____f Slight__ . _____...___ Moderate: moder- | Moderate: gravelly | Slight.. ... .....
For Rillito part of PRB, see Rillito ately permeable.
series.
*Pinal: PsA, PsB, PT, PvB, PWB______ Severe: less than Severe: less than Severe: less than Severe: less than
For La Palma part of PvB and Suncity 20 inches to 20 inches to 20 inches to 20 inches to
part of PWB, sec their respective hardpan. hardpan. hardpan. hardpan.
series.
*Pinamt: PYD._ oo . Slight oo _.__.. Severe: more than | Severe: very Slight___ ... ..___.
For Tremant part of PYD, see Tre- 50 percent coarse gravelly.
mant series. fragments; moder-
ately rapidly
permeable below
a depth of 22
inches.
*Rillito: RaA, RaB, RbA, RbB, RhB, | Slight__.._.__..___. Moderate: moder- | Moderate: gravelly.| Slight_________..._.
RpE. ately permeable.

For Harqua part of RhB and Perry-
ville part of RpE, see their respec-
tive series.

*Rock outerop: RS.
Too variable to be rated.
For Cherioni part, see Cherioni
series,
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Degree and kind of limitation
for—Continued

Suitability as a gource of—

Soil features affecting—

Sanitary landfill Local roads Rond fill Sand Topsail Pond reservoir Embankments,
(trench type) and streets areas dikes, and levees

Slight_ __________ Maoderate: Fair: excess Unsuited: Poor: excess Moderately slow- | Medium shear

moderate fines; moder- excess fines. salts; more ly permeable; strength; low
shrink-gwell ate shrink- than 15 per- 15 to 50 per- compacted per-
potential; ex- swell po- cent gravel. cent gravel, meability.

cess fines. tential.

Severc: rippable | Severe: excess Poor: excess Unsuited; Poor: excess Hardpan at a Low shear
hardpan at a fines; moderatc fines; mod- excess fines, salts. depth of 20 to strength; low
depth of 20 to shrink-swell erate shrink- 40 inches. compacted
40 inches. potential, swell po- permeability;

tential, susceptible to
piping.

Slight_ .. __._.___ Moderate: ex- Fair: excess Unsuited: Fair below a Moderately Low shear

cess fines. finea. excess fines. depth of 14 permeable, strength; sus-
to 24 inches; ceptible to
high lime con- piping.
tent,
Poor for Ld and
Lf: excess
salts.

Severe: too Slight______...__ Good_ ... Fair: excess Poor: gravelly Moderately Medium shear
sandy; moder- fines. loamy sand at rapidly strength;
ately rapidly a depth of 20 permeable, medium com-
permeable be- to 40 inches. pacted perme-
low a depth of ability; sus-

20 to 40 inches. ceptible to
piping.

Moderate: too Severe: excess Fair: excess Unsuited: Fair: clay loam__| Moderately slow- | Low shear
clayey. fines; moderate fines; moder- excess fines. ly permeable. strength; medi-

shrink-swell ate shrink- um compacted
potential. swell po- permeability;
tential. susceptible to
piping.
Slight_______.__. Moderate: Fair: excess Unsuited: Poor: more Moderately per- | Medium com-
excess fines. fines. excess fines. than 15 per- meable; 15 to pacted permea-
cent gravel. 50 percent bility ; medium
gravel. shear strength.

Severe: less Severe: less Poor: less Unsuited: Poor: less than | Less than 20 Less than 20
than 20 inches than 20 inches than 20 excess fines. 20 inches to inches to inches to
to hardpan. to hardpan. inches to hardpan. hardpan. hardpan.

hardpan.

Severe: mod- Slight. .. ____._._. Good..._______ Unsuited: ex- Poor: very More than 50 Medium shear
erately rapidly cess fines cobbly. percent coarse strength; medi-
permeabhle and coarse fragments; um compacted
below a depth fragments. maoderately permeability.
of 20 to 40 slowly per-
inches. meable.

Slight__._____._. Slight-__________ Good..o_._____ Poor to un- Poor: more Moderately per- | Medium com-

suited: ex- than 15 per- meable. pacted permea-
cess finea. cent coarse bility ; medium

fragments.

shear strength.
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TarLe 6.—Interpretation of
Degree and kind of limitation for—
8oil series and map symbols
Septic tank Sewage lagoons Shallow Dwellings without
absorption fields excavations bhasements
SUNCIEY v oo oo emee e mme oo Severe: less than Severe: less than Severe: less than Severe: less than
Mapped only in complex with Pinal 20 inches to 20 inches to 20 inches to 20 inches to
soils. hardpan. hardpan. hardpan. hardpan.
Toltee: Ta o wccccmcmmmmmemmmmme Severe: hardpan Severe: hardpan Severe: hardpan Slight. ...
at o depth of 20 at o depth of 20 at a depth of 20
to 40 inches. to 40 inches. to 40 inches.
Torrifiuvents: TB.
Too variable to be rated.
Torriorthents: Te.
Too variable to be rated.
*Torripsamments:  TD.
Too variable to ‘be rated. For Torri-
fluvents part, see Torrifluvents.
*Tremant: Te, TfA, TfB, Tg, Th, TPB, | Slight if lines are Moderate: 15 to Moderate: gravelly.| Slight_.___.________
TrA, TrB, TSC. below slowly per- 35 percent coarse
For Rillite part of TrA, TrB, and meable solum. fragments: modar-
TSC, see Rillito series. ately permeable
below a depth of
20 inches.
Trix: Tto____. e e nm Severe: moderately | Slight-...___.__.___. Moderate: too Moderate: moder-
slowly permeable. clayey. ate shrink-swell
potential.
Tucson: TuU, TWeeococococmcca e ccmmmam Severe: moderately | Slight_. .. ... Moderate: too Moderate: moder-
slowly permeable. clayey. ate gshrink-swell
potential.
Valencia: Va, Vb, V6. oo miccccmaaccean Severe: moderately | Slight_____...._.___ Moderate: too Slight. oo oeeeeas
slowly permeable. clayey.
Vecont: Ve, Vi, oo Severc: slowly Shight____...ooco- Severe: too Severe: high
permeable. clayey. shrink-swell
potential.
*Vint: Vg, Vh, Vk, Vn, Vroo ... Slight: possible Severe: moderately | Severe: too sandy__| Slight. ...
For &erizo part of Vr, see Carrizo- hazard of pollu- rapidly perme-
series. tion to ground able.
water.
Wintersburg: Wy oo Severe: moderately | Slight._......_.__.. Slight.. oo Moderate: moder-

slowly permeable.

ate shrink-swell
potential.
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Degree and kind of limitation
for—Continued

Suitability as a source of—

Soil features affecting—

Sanimri landfill Local roads Road fill Sand Topsoil Pond reservoir Embankments,
(trench type) and streets areas dikes, and levees
Severe: less Severe: less Poor: excess Unsuited: Poor: less Less than 20 Less than 20
than 20 inches than 20 fines; less less than 20 than 20 inches inches to inches to
to hardpan. inches to than 20 inches to to hardpan; hardpan. hardpan.
hardpan. inches to hardpan; excess salts.
hardpan. excess fines.
Slight_______._.__ Moderate: ex- Faoir:  excess Unsuited: ex-] Poor: hardpan |Slowly perme- Medium com-
cess fines. fines. cess fines. at a depth of able. pacted perme-
20 to 40 inches. ability; low
shear strength;
susceptible to
piping.

Slight_ .. o.____. Moderate: Fair: excess Unsuited: ex- | Poor: more Slowly permeable.| Medium com-
moderate fines. cess fines. than 15 per- pacted permesa-
shrink-swell cent gravel. bility ; medium
potential. shear strength.

Slight- ... Moderate: ex- | Poor: excess Unsuited: ex- | Fair: clay Moderately Medium shear
cess fines; fines. cess fines. loam. slowly perme- strength; fair
moderate able. to good com-
shrink-swell paction charac-
potential. teristics; medi-

um compacted
permeability.

Blight ... ... Severe: excess | Poor: excess Unsuited: ex- | Fair:  clay Moderately Fair to good com-
fines; moder- fines. cess fines. loam. slowly perme- paction char-
ate shrink- able. acteristics;
swell potential. medium shear

strength; medi-
um compacted
permeability.

Moderate: too Slight. ... __ Fair: excess Poor: excess Good. Moderately Medium shear

clayey. fines. fines. Poor for Vb: slowly perme- strength; good
excess fines. able. compaction
characteristics;
low compacte({
permeability.

Severe: too Severe: high Poor: excess Unsuited; ex- | Poor: clay...._. Slowly perme- Low shear strength;

clayey. shrink-swell fines, cess fines, able. fair compaction
potential; ex- characteristics;
cess fines. low compacted

permeability.

Severe: too sandy; Slight: flood- Good. ._______. Fair: 15 to Poor: loamy Moderately Fair compaction

moderately ingin some 25 percent sand. rapidly per- characteristics;
ra.ﬁndly perme- areas. fines. meable. susceptible to
able; flooding piping; medium
in some areas. shear strength.

Slight_ .. _______. Severe: excess | Poor: excess Unsuited: ex- | Fair: clay Moderately Low shear strength;
fines; moderate fines. cess fines, loam. slowly perme- fair compaction
shrink-swell able. characteristics;
potential. low compacted

permeability.
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In the Unified system (?) soils are classified according
to particle size distribution, plasticity, liquid limit, and
content of organic matter. Soils are grouped in 15 classes,
There are cight classes of coarse-grained soils, identified
as GW, GP, GM, GC, SW, SP, SM, and SC; six classes
of fine-grained soils, identified as ML, CL, OL, MH, CH,
and OH; and one class of highly organic soils, identified
as Pt. Soils on the borderline between two classes are
designated by symbols for both classes; for example,
CL~-ML.

The AASHTO system (1) is used to classify soils accord-
ing to those properties that affect use in highway con-
struction and maintenance. In this system, a soil is
placed in one of seven basic groups ranging from A-1
through A~7 on the basis of grain-size distribution, liquid
limit, and plasticity index. In group A-1 are gravelly
soils of high bearing strength, or the best soils for subgrade
(foundation). At the other extreme, in group A-7, are
clay soils that have low strength when wet and that are
the poorest soils for subgrade. Where laboratory data
are available to justify a further breakdown, the A-1,
A-2, and A-7 groups are divided as follows: A-l-a,
A-1-b, A-2-4, AZ2-5 A-2-6, A-2-7, A~7-5, and A-7-6.
As additional refinement, the engineering value of o soil
material can be indicated by a group index number.
Group indexes range from 0 for the best material to 20
or more for the poorest. The estimated AASHTO classi-
fication, without group index numbers, is given in table
5 for all soils mapped in the survey area.

Soil properties significant in engineering

Several estimated soil properties significant in engineer-
ing are listed in table 5. These estimates are for representa-
tive soil profiles, by layers sufficiently different to have
different significance in soil engineering. The estimates
are based on field observations made in the course of
mapping, on test data for these and similar soils, and on
experience with the same kinds of seil in other counties.
Following are explanations of some of the columns in
table 5.

Soil texture is described in table 5 in the standard
terms used by the Department of Agriculture. These
terms take into account relative percentages of sand, silt,
and clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that
contains 7 to 27 percent clay, 28 to 50 percent silt, and
less than 52 percent sand. If the soil contains gravel or
other particles coarser than sand, an appropriate modifier
is added, for example, “gravelly loamy sand.” “Sand,”
“silg,” “clay,” and some of the other terms used in
USDA textural classification are defined in the Glossary
at the back of this soil survey.

Depth to water table is not given in table 5 because
none of the soils in the survey area have o high water table.
The water table remains at such a great depth that it is
not significant in engineering projects.

Depth to bedrock is not given in table 5 because most
soils in the survey area are deep enough over bedrock that
bedrock does not affect their use. Bedrock is at a depth of
6 to 20 inches in the Cherioni soils and at a depth of 9
to 20 inches in the Gachado soils.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil material. As
the moisture content of a clayey soil is increased from a
dry state, the material changes from & semisolid to a

plastic stato. If the moisture content is further increased,
the material changes from o plastic to a liquid state. The
plastic limit is the moisture content at which the soil
material changes from the semisolid to plastic state; and
the liquid limit, from a plastic to a liquid state. The
plasticity index is the numerical difference between the
liquid limit and the plastic limit. It indicates the range
of moisture content within which a soil material is plastic.
Liquid limit and plasticity index are estimated in table 5.

Permeability is the quality that enables a soil to trans-
mit water or air. It is estimated on basis of those soil
characteristics observed in the field, particularly structure,
porosity, and texture. The estimates in table 5§ do not take
Into account lateral seepage or such transient soil features
as plowpans and surface crusts.

Available water capacity is the ability of soils to hold
water for use by most plants. It is commonly defined as
the difference between the amount of water in the soil at
field capacity and the amount at the wilting point of
most crop plants.

Reaction is the degree of acidity or alkalinity of a soil,
expressed in pH values. The pH value and terms used to
describe soil Tenction are explained in the Glossary.

Salinity refers to the amount of soluble salts in the soil,
It is expressed as the electrical conductivity of the satura-
tion extract, in millimhos per centimeter at 25° C. Salinity
affects the suitability of a soil for crops, its stability when
used as construction material, and the risk of corrosion of
the soil to metals and concrete.

Shrink-swell potential is the relative change in volume
to be expected with changes in moisture content, that is,
the extent to which the soil shrinks as it dries out or
swells when it gets wet. Extent of shrinking and swelling
is influenced by the amount and kind of clay in the soil.
Shrinking and swelling of soils causes much damage to
building foundations, roads, and other structures. A high
shrink-swell potential indicates a hazard to maintenance
of structures built in, on, or with material having this
rating.

The risk of corrosion, as used in table 5, pertains to
potential soil-induced chemical action that dissolves or
weakens uncoated steel or concrete. Rate of corrosion on
uncoated steel is relnted to soil properties, such as drainage,
texture, total acidity, and electrical conductivity of the
soil material. The rate of corrosion on concrete is influenced
mainly by the content of soduim or magnesium sulfate,
but af;o by soil texture and acidity. Installations of un-
conted steel that intersect soil boundaries or soil horizons
are more susceptible to corrosion than installations en-
tirely in one kind of soil or in one soil horizon. A corrosion
rating of low indicates o low probability of soil-induced
corrosion damage. A rating of high indicates a high proba-
bility of damage, so that protective measures for steel
and more resistant concrete should be used to avoid or
minimize damage.

Engineering interpretations

The interpretations in table 6 are based on the engineer-
ing propertics of soils shown in table 5, on test data for
solls in this survey aren and others nearby or adjoining,
and on the experience of engincers and soil scientists wit
the soils of the survey area. Ratings in table 6 summarize
the limitation or suitability of the seils for all listed pur-
%)oses but pond reservoir areas, embankments, dikes, and
evees.
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Limitations are expressed as slight, moderate, severe,
and very severe. Slight indicates soil properties generally
favorable for the rated use, or limitations that are minor
and easily overcome. Moderate means that some properties
are unfavorable, but can be overcome or modified by
special planning and design. Severe indicates soil properties
so unfavorable and so difficult to correct or overcome that
major soil reclamation, special design, or intensive mainte-
nance is required. Very severe indicates one or more soil
properties so unfavorable for a particular use that over-
coming the limitations is most difficult and costly and is
commonly not practical for the rated use.

Suitability is expressed as good, fair, and poor, which
have, respectively, meanings approximately parallel to the
terms slight, moderate, and severe.

Following are explanations of some of the columns in
table 6.

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute effluent from a septic
tank into natural soil. The soil material from a depth of
18 inches to 6 feet is evaluated. The soil properties con-
sidered are those that affect both absorption of effluent
and construction and operation of the system. Properties
that affect absorption are permeability, depth to water
table or rock, and susceptibility to flooding. Slope is a soil
property that affects di&icult,y of layout and construction
and also the risk of soil erosion, lateral seepage, and down-
slope flow of effluent. Large rocks or boulders increase
construction costs.

Sewage lagoons are shallow ponds constructed to hold
sewage within a depth of 2 to 5 feet long enough for
bacteria to decompose the solids. A lagoon has & nearl
level floor and sides, or embankments, of compacted soil
material. It is assumed that the embankment is compacted
to medium density and the pond is protected from flood-
ing. Properties that affect the pond f‘ﬁ)or and the embank-
ment are considered. Those that affect the pond floor are
permeability, content of organic matter, and slope. If the
floor needs to be leveled, depth to bedrock becomes impor-
tant. The soil properties that affect the embankment are
the engineering properties of the embankment material
as interpreted from the Unified Soil Classification and the
number of stones, if any, that influence the ease of excava-
tion and compaction 0{ the embankment material.

Shallow excavations are those that require digging or
trenching to a depth of less than 6 feet, as for example,
excavations for pipelines, sewer lines, phone and power
transmission lines, basements, open ditches, and ceme-
teries. Desirable soil properties are good workability,
moderate resistance to sloughing, gentle slopes, absence
of rack outcrops or big stones, and no flooding, and no
high water table.

Dwellings without basements, as reted in table 6, are
no more than three stories high and are supported by
foundation footings placed in undisturbed soil. The
features that affect use of a soil for dwellings are those
that relate to capacity to support load and resist settle-
ment under load and those that relate to sase of excava-
tion. Seil properties that affect capacity to support load
are wetness, susceptibilty to flooding, density, plasticity,
texture, and shrink-swell potential. Those that affect
excavation are wetness, slope, depth to bedrock, and
content of stones and rocks.

Sanitary landfill is a method of disposing of refuse in
dug trenches. The waste is spread in thin layers and com-
pacted and then covered with soil throughout the disposal
period. Landfill areas are subject to heavy vehicular
traffic. Some soil properties that affect suitability for land-
fill are ease of excavation, hazard of polluting ground
water, and trafficability. The best soils have moderately
slow permeability, withstand heavy traffic, and are
frinble and easy to excavate. Unless otherwise stated,
the ratings in table 6 apply only to a depth of about 6
feet; therefore, a limitation rating of slight or moderate
may not be valid if the trench is to be much deeper than
6 feet. For some soils, reliable predictions can be made to
a depth of 10 to 15 feet, but regardless of that, every site
should be investigated before it is selected.

Local roads and streets, as rated in table 6, have an
all-weather surface expected to carry automobile traffic
all ycar, They have a subgrade of underlying soil material;
a base consisting of gravel, crushed rock, or soil material
stabilized with lime or cement; and a flexible or rigid sur-
face, commonly asphalt or concrete. These roads are
graded to shed water and have ordinary provisions for
drainage. They are built mainly from soil at hand, and
most cuts and flls are less than 6 feet deep.

Soil properties that most affect design and construction
of roads and streets are load-supporting capacity and
stability of the subgrade and the workability and quantity
of cut and fill material available. The AASHTO and
Unified classifications of the soil material, and also the
shrink-swell potential, indicate traffic-supporting capacity.
Wetness and flooding affect stability of the material.
Slope, depth to hard rock, content of stones and rocks, and
wetness affect ease of excavation and the amount of cut
and fill needed to reach an even grade.

Road fill is soil material used in embankments for roads.
The suitability ratings reflect the predicted performance of
soil after it has been placed in an embankment that has
been properly compacted and provided with adequate
drainage and the relative ease of excavating the material
at borrow areas.

Sand is used in great quantities in many kinds of con-
struction. The ratings in table 6 provide guidance about
where to look for probable sources. A soil rated as a
good or fair source of sand generally has a layer at least
3 feet thick, the top of which is within a depth of 6 feet.
The ratings do not take into account thickness of overbur-
den, location of the water table, or other factors that affect
mining of the materials. Neither do they indicate quality
of the deposit.

Topsoil is used for topdressing an area where vegeta-
tion is to be cstablished and maintained. Suitability is
affected mainly by ease of working and spreading the
soil material, as in preparing a seedbed; natural fertility
of the material, or the response of plants when fertilizer
is applied; and absence of substances toxic to plants.
Texture of the soil material and its content of stone frag-
ments are characteristics that affect suitability, but also
considered in the ratings is damage that will result at
the area from which topsoil is taken.



88

Pond reservoir areas hold water behind a dam or em-
bankment. Soils suitable for pond reservoir areas have
low seepage, which is related to their permeability and
depth to fractured or permeable bedrock or other perme-
able material. _ .

Embankments, dikes, and levees require soil material
resistant to seepage and Fiping and of favorable stebility,
shrink-swell potential, shear strength, and compactibil-
ity. Stones or organic material in a soil are among factors
that are unfavorable.
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Recreation

Knowledge of soils is necessary in planning, developing,
and maintaining areas used for recreation. In table 7
the soils of the survey area are rated according to limita-
tions that affect their suitability for camp areas, play-
grounds, picnic areas, and paths and treils, and lawn and
golf fairways.

In table 7 the soils are rated as having slight, moderate,
or severe limitations for the specified uses., For all of

TarLe 7.—Soil limitations for

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of seil. The soils

for referring to other series that

Soil serics and map symbels Camp arens Picnic areas
ABUATE:  AA oo meeeee e Severe: flooding . .omoooooooos Moderate:  flooded for short periods___._
*¥Antho:
AbA, AbB, Ac, Ae, AfA, AfB, AGB., AHC, | Slightu. oo None toslight oo as
AkB, AL, AM.
For Carrizo part of AfA, AfB, AGB,;
Tremant part of AkB, AHC; Brios
art of Ae; Mohall part of AkB; and
%alencin. part of AM; see their re-
spective series.

AdA, AdB o e Moderate: 20 to 50 pereent gravel...._| Moderate: 20 to 50 percent gravel.._.__
Avonda: AN C e eec—-- Moderate: clay loam surface layer______ Moderate:  clay loam surface layer._.. ..
Avondale: Ao, Apocoaoooeaoo.- U Moderate: clay loam surface layer...... Moderate: clay loam surface layer-.__ ..
Beardsley: BE_ . o i aaaean Moderate: slow permeability. .. . .. None to slighte oo coee oo aaoaa
Brios: Br, Bs, Btoo oo imeeeeeaen Severe: flooding.-..---.-.. mememan None toslight. ... ________..
*Carrizo: Cb, CeD, CFo oo eao-s Severe: flooding; gravelly.......__.___| Severe: flooding._._ ... .

For Ebon part of CeD and Brios part of CF,

see their respective series,
*Casa Grande: Cg, Ch, Ck, Cmooae ool Moderate: slow permeability . ... .-~ Stight o e

For Laveen part of Cm, see Laveen series.

Cashion: Cne oo eceece e Severe: clay surface layer; flooding. - - Severe: clay surface layer_ . ___________
*Cherioni: CO_ oo ieaaaan Severe: more than 50 percent coarsc | Severe: more than 50 percent coarse
For Rock outcrop part, sec Rock outcrop. fragments; slope; bedrock at n depth of fragments; bedrock at a depth of less
less than 20 inches. than 20 inches.
*Coolidge: Cp, CrB, Cs, CV_ oo .. Stight for Cp, Cs, CV. Slight for Cp, Cs, CV.
For Tremant part of Cs and Laveen part of | Moderate for CrB: 20 to 50 percent Moderate for CrB: 20 to 50 percent
CV, see their respective series. gravel. gravel,
Dune land: Dn.

No valid ratings can be made.

*Thon: EbD, EPD e e cccaccccmae Severe: 50 to 090 percent gravel and | Severe: 50 to 90 percent gravel and

For Pinamt part of EPD, sec Pinamt ceries. cobbles. eobbles.

Bstrella: Es, Et. o cea- Slght e oo eeec e emem e Blight. oo
*Gachado: GA_ ... Severe: more than 50 percent gravel and | Severe:  more than 50 percent gravel and
Rock outerop part is not rated. cobbles; bedrock at a depth of less than cobbles; bedrock at a depth of less than
20 inches. 20 inches.
Gadsden: Gb, Ge, Gdocoo oo Severe: slow permesbility; flooding in | Moderate for Gb: elay loam surface
some areas. layer,
Severe for Ge, Gd: clay surface layer.
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these ratings, it is assumed that a good cover of vegeta-
tion can be established and maintained. A limitation of
slight means that soil properties are generally favorable
and limitations are so minor that they easily can be over-
come. A moderate limitation can be overcome or modified
by planning, by design, or by special maintenance. A
severe limitation means that costly soil reclamation, spe-
cial design, intense maintenance, or a combination of

these, is required.

recreational facilities

Camp areas are

89

used intensively for tents and small

camp trailers and the accompanying activities of outdoor
living. Little preparation of the site is required, other than
shaping and leveling for tent and parking areas. Camp
areas are subject to heavy foot traffic and limited vehicular
traffic. The best soils have mild slopes, good drainage, a
surface that is free of rocks and coarse fragments and is
firm after rains but not dusty when dry; and are not

flooded during periods of heavy use.

in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions

appear in the first column of this table}

Playgrounds

Paths and trails

Lawns and golf fairways

Moderate: flooded for short periods______

None toslight__________________________

Severe: 20 to 50 percent gravel_.________
Moderate: clay loam surface layer. ______
Moderate: clay loam surface layer.. ...
Moderate: slow permeability..__.___..__
Moderate: flooding. . ..o ...
Severe: flooding; 20 to 50 percent gravel..
Moderate: slow permeability. ... _______
Severe: clay surface layer; flooding_ _____
Severe: more than 50 percent coarse frag-

ments; bedrock at a depth of less than
20 inches.

Slight for Cp, Cs, CV.
Moderate for CrB:
gravel,

20 to 50 percent

Severe: more than 50 percent gravel and
cobbles.

Severc: more than 20 percent gravel and
cobbles; bedrock at a depth of less than
20 inches.

Severe:
ity.

clay surface layer;slow permeabil-

None toslight_________________________.__

None toslighto ... ...

Mecderate: 20 to 50 percent gravel________
Moderate: clay loam surface layer-.._.._.
Moderate: clay loam surface layer___.__.__

None to slight. ...
None toslight_________ . _______________

Severe: flooding___________________.____
Shight. .
Severe: clay surface layer_ ______________
Severe: shallow soil; more than 50 percent

coarse fragments; bedrock at a depth of
less than 20 inches.

Slight for Cp, Cs, CV.

Moderate for CrB: 20 to 50 percent

gravel.
Severe: 50 to 90 percent gravel and cobbles. .
Slight_ ...
Severe: more than 50 percent gravel and

cobbles; bedrock at a depth of less than
20 inches.

Moderate for Gb:
Severe for Ge and Gd:

clay loam surface layer.
clay surface layer.

None to slight if protected.
Moderate to severe if flooded.

None to slight.

Moderate: 20 to 50 percent gravel.
Moderate: clay loam surface layer.
Moderate: clay loam surface layer.

Moderate to severe for saline-alkali phase of
Ap.

Severe: slow permeability.

Severe: flooding,

Moderate if protected from flooding: rapid
permeability.

Severe: low available water capacity,; flood-
ing.

Severe: saline-alkali; slow permeability.

Moderate: clay surface layer; occasionally
flooded; saline-alkali.

Severe: steep slope; more than 50 percent
gravel and cobbles; bedrock at a depth of
less than 20 inches.

Slight for Cp, Cs, CV.
Moderate for CrB:
gravel,

20 to 50 percent

Severe: 50 to 90 percent gravel and cob-
bles; slow permeability.

Slight for Es.

Moderate for Et: saline-alkali.

Severe: more than 50 percent gravetl and
cobbles; bedrock at a depth of less than
20 inches.

Severe: clay surface layer; slow permeabil-
ity; saline-alkali for Gd; rare brief flooding
in some areas.
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TasLe 7.—8So0il limitations for
Soil serics and map symbols Camp arens Picnic arcas
*Qilman: Ge, Gf, GgA, GgB, Gh, and parts of | Shight._ o .. Slight . e
GL,GM, GN, and Ge3.
Tor Antho part of GM, Laveen part of GN
and Antho and Glenbar parts of Go3,
see their respective series.
Gilman variant: Gpo o oo Moderate: slow permeability___ . ____ Slght e e e
Glenbar: Gr, Gs, Gt, Gu. Gv_ oo . Maderate for Gr, Gs, Gt, and Gu: clay | Slight for Grand Gs: loam surfacelayer.

*Gunsight: GWD, GxA,GxB, GYD__..______.

For Pinal part of GWD and Rillito part of

GxA, GxB, and GYD, sec their respective
series.

*Harqua: HAB, HAC, HLC, HM, HrB.._.._.

For Cunsight part of HLC, Laveen part of

HM, and Rillita part of HrB, sec their
respective series.

La Palma: LA oo c oo cmcceo e aama

*Laveen: Lb, LcA, LeB, Ld, Le, Lf________._.
For Antho part of Lf, see Antho scries.

Maripo:

*Mohall: Mo, Mp, Mr, Ms, MTB, MV______.
For Tremant part of MT B and Laveen part
of MV, see their respective series.

*Perryville: Pa, Pb, PeA, PeB, PRB.____.._..
For Rillito part of PRB, sec Rillito series.

*Pinal: PsA, PsB, PT, PvB, PWB__.........
For La Palma part of PvB and Suncity part
of PW B, sec their respective series.

*Pinamt: PYD_ oo
For Tremant part, see Tremant series,

*Rillito: RaA, RaB, RbA, RbB, RhB, RpE.__.
For Harqua part of RhB and Perryville
part of RpE, see their respective series.

*Rock outcrop: RS.
Rock outcrop is too variable to rate. For
Cherioni part, see Cherioni series. Severe
limitation for most uses.

BUNCI Y oo e o oo maieicmeaean
Mapped only with Pinal soil.

Toltee: Ta- oo i e dce i cmccccceecceaen

Torrifluvents: TB,
Too variable to be rated.

Torriorthents: Te.
Too variable to be rated.

*Torripsamments: TD.
For Torrifluvents part, see Torrifluvents.
Too variable to be rated.

loam surface layer; moderately slow
permeability.

Severe for Gv: clay surface layer.

Moderate: 20 to 50 percent gravel______

Moderate: 20 to 50 percent gravel____..

Moderate: slow permeability; hardpan
at a depth of 20 to 40 inches,

304 X T

Slight. . o ieaeo--

Moderate: moderately slow permea-
bility.

Moderate: 20 to 50 percent gravel_.____

Severe: very slow permeability; hardpan

at a depth of less than 20 inches.

Severe: more than 50 percent coarse
fragments.

Slight for RaA, RaB, RbA, and RbB.
Moderate for RhB and RpE: 20 to
50 percent gravel.

Severe: moere than 50 percent coarse
fragments; very slow permeability;
hardpan at a depth of less than 20
inches.

Moderate: slow permeability. .. ... ...

Moderate for Gt and Gu:
surface layer.

clay loam

Moderate: 20 to 50 percent gravel..____

Moderate: 20 to 50 percent gravel______

Moderate: 20 to 50 percent gravel .. .__

Slight for PsA, PsB, PvB, PWB.

Moderate for PT: 20 to 50 percent
gravel; hardpan at s depth of less
than 20 inches.

Severe: more than 50 percent coarse
fragments.

Slight for RaA, RaB, RbA, and RbB.

Moderate for RhB, RpE: 20 to 50
percent gravel.
Severe: more than 50 percent coarse

fragments; hardpan at a depth of 20
inches,
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Severc for RhB and RpE:
percent gravel.

Severe: more than 50 per
fragments; hardpan at a d
than 20 inches.

Moderate: slow permeability

Playgrounds
Slight el
Moderate: slow permeability___ . _______.
Moderate: cla{ loam surface layer;
moderately slow permeability,
Severe for Gv: clay surface layer.
Severe: more than 20 percent gravel. ____
Severe: more than 20 percent gravel. ____
Moderate: slow permeability; hardpan
at o depth of 20 to 40 inches.
Shght - e e
Slight . _ s
Moderate: moderately elow permeability .
Severe: more than 20 percent gravel____.
Severe: hardpan at a depth of less than
20 inches; more than 20 percent gravel
in PT.
SBevere: more than 50 percent coarse
fragments.

Slight for RaA, RaB, RbA, and RbB.
more than 20

cent coarse
epth of less

Slight for Gr and Gs:  loam surface layer.

Moderate for Gt and Gu: clay loam surface
layer.

Severe for Gv:

Moderate:

clay surface layer.

20 to 50 percent gravel...__.__

Moderate: 20 to 50 percent gravel.__.....

Moderate: 20 to 50 percent gravel

Slight for PsA, PsB, PvB, PWB,
Moderate for PT: 20 to 50 percent gravel;
hardpan at a depth of less than 20 inches.

Severe: more than 50 percent coarse

fragments.

Slight for RaA, RaB, RbA, and RbB.
Moderate for rest: 20 to 50 percent gravel.

Severe: more than 50 percent coarse frag-
ments; hardpan at a depth of less than
20 inches.

Slight for Ge, GgA, GgB, GM, GN.
Moderate to severe for Gf, Gh, GL, and
Go3: saline-alkali.

Severe: saline-alkali,

Moderate for Gr, Gt, and Gv: loam, clay
loam, and clay surface layer; moderately
slow permeability.

Severe for saline-alkali phases of Gs and Gu.

Moderate: 20 to 50 percent gravel; low
available water capacity.

Severe: excess salts.

Severe: slow permeability; hardpan at a
depth of 20 to 40 inches; alkali,

Slight.
Moderate for saline and alkali phases.

Slight: sand or gravelly. loamy sand at a
epth of 20 to 40 inches.

Moderate: moderately slow permeability.

Moderate: excessive amounts of lime; Pb
is saline-alkali.

Severe: hardpan at a depth of less than 20
inches; poor available water capacity.

Severe: more than 50 percent coarse

fragments.
None to slight for RaA, RaB, RbA, and
RbB

Moderate for rest: 20 to 50 percent gravel.

Severe: hardpan at a depth of less than 20
inches; more than 50 percent coarse frag-
ments; cxcess salts in some areas.

Severe: slow permeability; weakly or
strongly cemented hardpan at a depth
of 20 to 40 inches.
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TasLE 7.—80il limitations for
Soil series and map symbily Camp areas Picnic areas
*Tremant: Te, TfA, TfB, Tg, Th, TPB, TrA, | Moderate: 20 to 50 percent coarse frag- | Slight for Te.
TrB, TSC. ments; slow permeability, Moderate for rest: 20 to 50 percent coarse

For Rillito part of TrA, TrB, and TSC, see

Rillito series. Tg.
Trix:  The oo o oo Moderate: clay loam; moderately slow | Moderate: elay loam________________.
permeability.
TUueson: TU, TWe oo oo cmceecemmmmeeee e Moderate: moderately slow permeabil- | Slight for Tu.
ity; Tw has a clay loam surface layer. | Moderate for Tw: clay loam_____....
Valencia: .
Va, VB o e oo e e Slight o oo Slight ..
Ve e e — e m Moderate: 20 to 50 percent gravel_____._ Moderate: 20 to 50 percent gravel__.____
Vecont: Ve, Voo oo iceaaea Moderate for Ve: slow permenbility; | Slight for Ve: loam.
loam. Severe for Vf: clayey.
Severe for Vf: clayey.
*Vint: Vg, Vh, Vk, Vn, Vro______.. [ Slight for Vh and Vk. Slight for Vh and Vk.

For Carrizo part, sec Carrizo series.

Wintershurg: Moderate:

Severe:

Moderate for Vg and Vn:
sand and clay loam.

clay loam
moderately slow permeability.
clay member of complex.

fragments; clay loam surface layer in

loamy fine | Moderate for Vg and Vn:

sand and clay loam.

Moderate:
Severe:

loamy fine

surface layer; clay loam surface layer.

clay member of complex.

Picnic arens are attractive natural or landscaped tracts
used primarily for preparing meals and eating outdoors.
These areas are subject to heavy foot traffic. Most of the
vehicular traffic is confined to access roads. The best
soils are firm when wet but not dusty when dry; are
not flooded during the season of use; and do not have
slopes or stones that greatly increase cost of leveling sites
or of building access roads.

Playgrounds are arcas used intensively for baseball,
football, badminton, and similar organized games. Soils
suitable for this use neced to withstand intensive foot
trafic. The best soils have a nearly level surface free of
coarse fragments and rock outcrops; have good drainage
and a surface that is firm after rain, but not dusty when
dry; and are not flooded during periods of heavy use. If
grading and leveling are required, depth to rock is im-
portant.

Paths and trails are used for local and cross-country
travel by foot or horseback. Design and layout should re-
quire little or no cutting and filling. The best soils are at
least moderately well drained, are firm when wet but not
dusty when dry, are flooded not more than once during the
season of use, have slopes of less than 15 percent, and have
few or no rocks or stones on the surface.

Lawns and golf fairways are affected by such soil
properties as slope, drainage, [requency of flooding,
stoniness, and texture of the surface layer. Traps and
roughs are not considered part of the fairway.

Trees and Shrubs ¢

This part of the survey provides a guide to homeowners
for selecting tree and shrub plantings according to kinds
of soil. General suggestions on planting are listed in table
8. The table also shows the suitability of plants on specific
kinds of soil. It lists most of the trees and shrubs com-
monly grown in the area and the limitations by soil
groups for growth of the specified plantings.

Each soil in the survey area is assigned to one of seven
horticultural groups. The soils in each group are similar
and have similar effect on the growth of specified plantings.
Criteria for the soil groupings follow:

Group 1. Soils have few limitations to plant growth.

Group 2. Soils are moderately deep over concentra-
tions of lime, which causes chlorosis in susceptible
plants.

Group 3. Soils are clayey and are easily waterlagged,
both of which can cause chlorosis in plants.

Group 4. Soils are sandy and droughty.
Group 5. Soils are slightly to strongly saline and
alkaline.

§ Prepared by WiLniamM BeNpur, horticulturist, Phoenix Parks
and Reecreation Department, Phoenix; CHarLES SicAMANO,
extension horticulturist, Agricultural Extension Service, Tucson;
LowrLn Trus, extension specialist, Agricultural Extension
Service, Phoenix; JamMus WmueaT, president, Arizona Nurserymans
Association, Phocnix; CHrisTornrr P. WrLniams, district con-
servationist, Soil Conservation Service, Chandler.
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Playgrounds
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Lawns and golf fairways

Severe: more than 20 percent gravel,
slow permeability.

1 Moderate: clay loam; moderately slow
permeability.
Moderate: moderately slow permeability;

Tw has a clay loam surface layer.

Slight for Te.
Moderate for rest: 20 to 50 percent coarse
fragments; clay loam surface layer in Tg,

Moderate: clayloam._ . ___________

Slight for Tu.

Moderate for Tw: clay loam.

Moderate: 20 to 50 percent gravel; slow
permeability.

Moderate: clay loam; moderately slow
permeability.
Moderate: moderately slow permeability;

Tw has a clay loam surface layer.

Severe for Vf: clayey. Severe for Vf:

Slight for Vh and Vk. Slight for Vh and Vk.
Moderate for Vg andVn:

and clay loam.

loamy fine sand
and clay loam.

Moderate: clay loam

Moderate: clay loam surface layer; mod-
Severe:  clay member

erately slow permeability.
Severe: clay member of complex.

clayey.

Moderate for Vg andVn:

Slght o e Slight o maeeaas None to slight.
Severc: more than 20 percent gravel.___. Moderate: 20 to 50 percent gravel.__.____ Moderate: 20 to 50 percent gravel.
Moderate for Ve: loam;slow permeability. | Slight for Ve: loam surface layer. Severc: slow permeability; Vi has clayey

surface layer.

Slight for Vh and Vk.
Moderate for Vg and Vn:
and clay loam.

loamy fine sand loamy fine sand

Moderate: clay loam and clay; moderately

surface layer________
slow permeability.

of complex.

Group 6. Soils are gravelly and are shallow over
lime, which causes chlorosis in susceptible plants.
Group 7. Soils have a shallow to moderately deep,

restricted root zone.

Each soil group is described on the pages that follow.

To facilitate use of this information, locate your home
or farm on the detailed soil map at the back of this publi-
cation. The symbol on the soil map represents the kind of
soil. Locate this symbol in the guide to mapping units.
Across from the symbol is listed the horticultural group
to which this kind of soil has been assigned. Then refer
to table 8 to determine the suitability of specified plant-
mgs on the particular soil.

Irrigation.—The most common reason for unhealthy
plants is poor irrigation. The home gardener should be-
come familiar wil:l% the soil he is working with and the
rooting system of the plant. The general rooting depth is
given for each kind of plant listed in table 8. Most trees
and shrubs take 50 to 75 percent of their water from the
upper 2 to 3 feet of soil. Because irrigation is shallow in
places, many plants never develop a root system below
the upper foot of soil. These are the shallow-rooted trees
that are easily toppled by wind and require frequent irri-
gation. Most irrigation water, however, carries salts, which
accumulates in the root zone if all irrigations are shallow.
At least one deep irrigation per year, therefore, is needed
to remove salts from the root zone. Seils differ in their
ability to take and hold water and in the depth to which
irrigation water penctrates. A soil probe that reaches
below a depth of 3 feet is useful in determining the depth
to which moisture has penetrated. General suggestions

about how much water to apply are given in the descrip-
tion of each horticultural group. This information is in-
tended as a guide and should be replaced by personal
knowledge as [urther experience is gained.

Fertilization.—Suggestions on fertilization are general
because of the many variations in soils and in plant re-
sponse. More specific information can be-obtained from a
qualified nurseryman or the county extension agent. Most
trees and shrubs suited to this area benefit from applica-
tions of nitrogen. Phosphorus and occasionally iron are
needed on some soils, especially those high in content of
lime. Soil amendments, such as gypsum, can increase
water penetration in soils high in content of saline or
alkali salts or both.

Ezposure.—Plants vary in their need for sunlight. The
sides of n house provide four different climates. A plant
needing shade should be planted on the north side, and a
plant needing full sunlight should be planted on the south
side. Plants that tolerate either shade or full sunlight can
be planted on the east or west side. Frost-sensitive varie-
ties ordinarily do well in covered areas, such as patios.
The desirable exposure for each plant is given in table 8.

Site preparation.—When planting a tree or shrub, a
hole much larger than the root ball should be excavated.
Because all soils in the survey area are low in content of
organic matter, some modification of the site is desirable.
Peat moss, manure, straw, or other organic matter should
be mixed with the soil before planting. Many building and
home sites contain buried building materials, such as
gypsum board, sheets of plastic, concrete blocks, and
cement, that restrict root growth and therefore should be
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TaBLE 8.—Tree and shrub planting guide

EVERGREEN pHRUBS {(ROOT DEPTH 2 TO 21§ FEET)

Characteristics of plantings

Limitation of soils for plant growth!

Common and
botanical names
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
Abelia Sunny sites; 4 to 8 feet | Slight.__.. Moderate..| Moderate..| Moderate..! Severe..._| Moderate._] Severe.
Abslia high; 3 to 6 feet wide;
grandifiora. evergreen folinge; low salt
tolerance.
Bottlebrush Sunny sites; 6 to & feet high; | Slight___._ Moderate..| Moderate..| Slight_____ Severe.__.| Moderate._| Severe.
Callistemon sp. 4 to 6 feet wide; light
green foliage; red flower
April to June; highly sus-
ceptible to chlorosis.
Boxwood Shady sites; 2 to 4 feet high; | Slight.__.. Moderate..| Moderate..| Moderate__| Severe..__| Moderate..| Moderate.
Buzus sp. 1 to 2 feet wide; light
green folinge; highly sus-
ceptible to nematodes.
Chinese photinia | Shady sites; 6 to 10 feet | Slight.____ Moderate__| Moderate_.| Slight.._._ Moderate_.| Moderate__| Severe,
Photinia high; 8 to 10 feet wide;
gerrulata, green to bronze foliage;
red berries in fall; mod-
erately susceptible to
chlorosis.
Honeysuckle, Sunny sites; 6 to 8 feet high; | Slight-__._ Moderate..| Severe____| Moderate..| Severe..__| Moderate..| Moderate.
Cape 3 to 5 feet wide; grecn
Tecomaria foliage; orange and red
capensis. flowers October to April;
strongly chlorotic if over-
watered.
Cassia, feathery | Sunny sites; 6 to 8 feet high; | Slight..___ Moderate._| Moderate__| Slight___._ Moderate.., Moderate._| Severe.
Cassia 5 to 8 feet wide; feathery,
ariemisioides. gray foliage; yellow flower
January to April; root
fungi; chlorotic if over-
watered.
Cassia, golden Sunny sites; 6 to 10 feet | Slight.._.. Moderate._| Moderate._| Slight__._. Moderate._| Moderate__| Severe.
wonder senna high; 8 to 12 feet wide;
Casaia green foliage; yellow
gplendida, flower October to Decem-
ber; chlorotic if over-
watered.
Cocculus Partially shady sites; 6 to | Slight.._.. Moderate._| Moderate..| Moderate..| Moderate__| Moderate._, Severe.
Cocculus 8 feet high; 6 to 8 feet
laurifolius. wide; green folinge; oc-
casjonal root rot.
Cotoneaster Sunny sites; 235 to 4 feet | Slight_____ Moderate..[| Moderate..| Moderate..| Moderate..| Moderate..| Moderate.
Cotoneasier. high; 3 to 5.feet wide;
gray-green foliage; red
berries in fall; occasional
root rot.
Euonymus Shady sites; 3 to 8 feet high; | Slight___._ Moderate..| Moderate..| Slight._... Severe..._| Moderate..| Severe.
Euonymus 6 feet wide; green or vari-
japonica var. egated folinge; powdery
mildew serious; chlorotic
if overwatered.
Gardenia Shady sites; 2 to 3 feet | Moderate..| Bevere.__._| Severe....| Moderate..| Severe____| Severc..._| Moderate.
Gardenia high; 1 to 2 feet wide;
jasminotdes. light green foliage; white
flower April to May;
strongly chlorotic if over-
watered; occasional nem-
atodes.
Hibiscus Sunny sites; 4 to 8 feet | Slight.._._ Severe....| Severe____| Moderate._| Severe_.__| Severe_...| Severe.
Hibiscus sp. high; 6 to 8 feet wide;
green or variegated foliage;
multicolored flower in
spring; strongly chlorotic
if overwatered; frost
tender; susceptible to
root rot.

See footnote at end of table,
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Common and
botanical names

Characteristics of plantings

Limitation of goils for plant growtht

Group 1 Group 2 Group 3 Group 4 Group 5 Group 8 | Group 7
Holly, Chinese Partially shady sites; 4 to | Slight._.._ Severe.._.| Severe..._.| Moderate_.| Severe....| Severse....| Severe.
ez cornula var. 6 feet high; 3 to 5 feet
wide; green or variegated
foliage; red berries in
fall; strongly chlorotic if
overwatered; moderately
susceptible to root rot.
Hopseed Partially shady sites; 6 to | Slight..___ Moderate..| Moderate..| Slight._.__ Severe....| Moderate_.| Severe.
Dodonaea 8 feet high; 6 to 10 feet
viscosa. wide; folinge red, purple
in winter; moderately sus-
ceptible to chlorosis; oc-
casjonal root rot.
Jasmine, prim- | Sunny sites; 3 to 5 feet } Slight._._. Moderate..| Moderate..[ Moderate._| Severe._..| Moderate..| Moderate.
rose high; 4 to 6 feet wide;
Jasminum dark green foliage; yellow
mesnyt. flower in March; oc-
casional nematodes; semi-
frost {ender.
Myrtle Sunny sites; 4 to 8 feet | Slight..... Moderate._| Moderate__| Slight._.__ Severe....| Moderate..| Severe.
Myrius com~ high; 4 to 5 feet wide;
munis var, green foliage; white flower
in April; strongly chloro-
tie; frequent root rot.
Bamboo, Partially shady sites; 3 to | Slight._.___ Moderate..i{ Moderate..| Moderate..| Severe....| Moderate..; Moderate.
heavenly 5 feet high; 1 to 2 feet
Nandina domes- wide; bronze foliage in
tica. fall and winter; strongly
chlorotic; moderately sus-
ceptible to nematodes.
Natal plum Sunny sites; 1 to 6 feet | Slight.__._ Moderate..| Moderate._| Slight_____ Moderate..| Moderate..| Moderate.
Carissa high; 2 to 4 feet wide;
grandiflora. dark green foliage; white
flower from arch to
May; chlorotic if over-
watered; frost tender.
Oleander Sunny sites; 6 to 15 feet | Slight-.__. Slight-___.. Slight____. Moderate..| Moderate..| Slight.____ Moderate.
Nerium oleander high; 8 to 15 feet wide;
var. green or variegated foliage;
multicolored flower May
to September; root rot;
highly competitive to
nearby plants; invades
sewer lines.
Yellow oleander | Sunny sites; 6 to 8 -feet | Slight_..__ Moderate_.| Moderate..| Slight.____ Moderate..| Moderate..| Moderate.
Thevelia high; 5 to 10 feet wide;
peruviana. light green foiiagef'qyellow
flower June to Novem-
ber; frost tender; semi-
chlorosis susceptible.
Pittosporum Shady sites; 5 to 8 feet high; | Slight_.___. Moderate._| Moderate..| Slight_.___ Severe.._.| Moderate._| Severe.
Pitlosporum 4 to 8 feet wide; green or
tobira var. variegated foliage; white
flower early in spring;
occasional mildew; semi-
frost tender.
Podocarpus Shady sites; 3 to 5 feet high; | Slight-..__ Moderate_.| Moderate..| Slight.___. Severe....| Moderate..| Moderate.
(Yew pine) 2 to 4 feet wide; light
Podocarpus mac- green folinge; moderately
rophylilus var. suseeptible to chlorosis,
Plumbago Sunny sites; 3 to 4 feet | Slight..... Moderate..| Moderate_.| Slight____. Severe. ...{ Moderate..| Moderate.
Plumbago auric- high; 4 to 6 feet wide;
ulate var. light green foliage; blue
flower June to October;
chlorotic if overwatered.
Pomegranate, Sunny sites; 2 to 4 feet high; | Slight..__. Moderate..| Moderate..| Slight_.___ Moderate..| Moderate..] Moderate.
dwarf. 3 to 6 feet wide; foliage

See footnote at end of table.
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Common and
botanical names

Characteristics of plantings

Limitation of soils for plant growth!

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
Punica granatum dark green, yellow in fall;
orange flower June fto
August; moderately sus-
ceptible to chlorosis.
Privet, Japanese | Sunny sites; 5 to 10 feet | Slight..._. Moderate..| Moderate..| Moderate..| Moderate..| Moderate..| Moderate.
Ligusirum ja- high; 4 to 8 feet wide;
ponicum VAT, medium green foliage;
suceptible to salts; highly
susceptible to nematodes.
Pyracantha Sunny sites; 2 to 10 feet | Slight__.__ Moderate..| Moderate..| Slight_..__ Severe....; Moderate._| Severe.
Pyracantha sp. high; 5 to 15 feet wide;
green foliage;  white
flower March to April,
red berries in winter;
strongly chlorotic; ocea-
sional root rot.
Raphiolepis Shady sites; 2 to 4 feet high; | Slight____. Moderate._| Moderate..| Slight._. - Severe....| Moderate..| Moderate.
Raphiolepis 1 to 3 feet wide; light
indica VEr. green foliage; pink to rose
flower in spring; moder-
ately  Bsusceptible to
chlorosis.
Silverberry Sunny sites; 5 to 7 feet high; | Slight____. Moderate..] Moderate._| Slight..._- Severe. ...| Moderate..| Moderate.
Blaeagnus pun- 4 to 8 feet wide; ailvery
gens var. folinge; red berries in fall;
should not be over-
watered.
Citrus, orna- Sunny sites; 8 to 12 feet | Slight..._. Moderate_.| Moderate..| Slight____. Severe....| Moderate._| Severe.
mental high; 6 to 12 feet wide;
Citrus sp. green  foliage;  white
flower in spring; moder-
ately  susceptible to
chlorosis.
Texas mountain | Sunny sites; 6 to 8 feet high; | Slight._.._ Moderate._| Moderate._| Slight_____ Moderate..| Moderate..| Severe.
laurel 5 to 10 feet wide; light
Sophora secundi- green folinge; flower
flora. violet, blue in spring;
mederately susceptible to
chlorosis.
Texas ranger Sunny sites:; 4 to 3 feet high; | Slight._.__ Slight____. Slight-_. .. Slight..... Moderate__| Slight._... Savere.
Frulescena 2 to 4 feet wide; gray to
leucophyllum, pilver foliage; lavender
flower May to August;
occasional root rot.
Viburnum Shady sites; 4 to 6 feet high; | Slight...._ Moderate..| Moderate..| Moderate._| Severe. ...| Moderate..| Severe.
Viburnum 4 to 8 feet wide; green or
suspensum, variegnted folinge; Crea-
m ower February to
arch; moderately sus-
ceptible to chlorosis;
occasional mildew.
Viburnum Shady sites; 5 to 8 feet high; | Slight_._._ Modernte__| Moderate._| Moderate..| Severe._...| Moderate..| Severe.
Viburnum tinus 3 to 5 feet wide; green or
var. variegated foliage; pinkish
Robustum’. flower January to March;
moderately susceptible to
glhlorosis; occasional mil-
ew,
Xylosma Sunny sites; 8 to 10 feet | Slight..___ Modernte..| Moderate..| Moderate..| Severe.--_| Moderate..| Severe.
Xylosma high; 8 to 15 feet wids;
congestum. yellow-green folinge; sus-
ceptible to chlorosis; sus-
ceptible to root rot.
Yucca Sunny sites; 3 to 6 feet | Slight_._.. Slight_ ... Slight_____ Slight..... Moderate..| Slight..__- Moderate.
Yueca sp. high; 3 to 5 feet wide;

green or variegated foli-
age; white flower in May;
leaf blight.

See footnote at end of table.
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Common and

Characteristics of plantings

Limitation of soils for plant growth !

botanical names Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
Arborvitae, Sunny sites; 4 to 12 feet | Slight..___ Moderate..| Moderate_.| Slight._.__ Severe._._| Moderate..| Severe.
Baker high; 2 to 10 feet wide;
(compact) green or yellow foliage;
Platyeladus compact to tall cone
orientalis var, form; nitrogen sensitive;
‘Bakeri’. moderately chlorotic; red
?pider mites often a prob-
em, . .
Cypress, Italian | Sunny sites; 30 feet high; 1 | Slight_____ Slight_____ Moderate..| Slight.__ . Moderate._| Slight._.__ Severe.
Cupressus to 3 feet wide; green foli-
sempervirens age; tall column form;
var. nitrogen Ssensitive; re
spider mites a constant
problem. . . M Severe
Juniper, Sunny sites; 8 to 10 feet | Slight..._.. Moderate__| Moderate..| Slight_.___ Severe____| Moderate..| Severe.
Hollywood high; 3 to 6 feet wide;
Juniperus rich green foliage; twisted
chinensis var. columnar form; nitrogen
“Torulosa’. a?d salts s%risitive; mites
often a problem. . .
Juniper, Pfitzer | Sunny sit%s; 4 to 6 feet | Slight__.__ Slight_ .. __ Moderate..| Slight____. Severe.___| Slight.____ Severe.
Juniperus high; 8 to 15 feet wide;
chinensis var. gray-green feathery foli-
‘Pfitzeriana’. age; upright, spreading
form; nitrogen and salts
seniiltive; mites often a
roblem. .
Juniper, SuI:my sites; 4 to 6 feet | Slight..___ Slight.__.. Moderate._| Slight___.. Severe..__| Slight_____ Severe.
Seagreen high; 3 to 5 feet wide;
Juniperua sp. green folinge; vase form;
nitrogen and salts sensi-
;,ive ; mites often a prob-
em, .
Juniper, Partially shady sites; 1 to 2 | Slight____. Slight_._.. Moderate..| Slight____. Severe... | Slight..__. Moderate
Prostrate feet high; 6 to 8 feet wide;
Juniperus een foliage; spreading
horizontalis. orm; nitrogen and salts
sensi};ive; mites often a
roblem. .
Juniper, Suﬁny sites; 2 to 3 feet | Slight.____ Slight_____ Moderate._| Slight.___. Severe____| Slight_.... Moderate
amarix high; 10 to 20 feet wide;
Juniperus blue-green folinge; spread-
sabina var. ing form; nitrogen and
f'_’.[‘lamarisci- salts senskijive; mites of-
olia’, ten a problem.
Juniper, Sunny sli)tes; 10 to 15 feet | Slight_._.. Moderate..] Moderate_.| Slight..._. Severe....| Moderate..| Severe.
Rocky high; 2 to 4 feet wide;
Mountain gray-blue to green foli-
Juniperus age; upright form; nitro-
scopulorum. gen andf salts sensifljive;
mites often a ‘problem.
Juniper, blue Sunny sites; 20 tg) 30 feet | Slight.___. Moderate..| Moderate._| Slight..___ Severc. ___| Moderate..| Severe,
column high; 3 to 5 feet wide;
Juniperus blue-green foliage; col-
chinensig var. umnar  form; nitrogen
‘Columnaris’. o.?d salts senlsitive; mites
often a problem.
Pine, Aleppo Sunny siteﬁ;; 40 feet high; | Slight_.___ Moderate..| Moderate._| Slight.__._ Severe____| Moderate._| Severe.
Pinus 10 to 15 feet wide; light
halepensis. green foliage; open form;
salts and nitorgen sensi-
?‘i’le; needle blight in
all,
Pine, Canary Sunny sites; 40 feet high; | Slight_.___ Moderate..| Moderate..| Slight____. Severe_._.| Moderate..| Severe.
Island 10 to 15 feet wide; blue-
Pinus green to dark foliage; tall
canarienss. layered form; salts and
nitrogen sensitive.

See footnote at end of table,
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Common and | Characteristics of plantings
botanical names
Group 1 Group 2 Group 3 Group 5 Group 6
Crapemyrtle Partinlly shady sites; 10 | Slight..... Moderate..| Moderate_. Severe....| Moderate..
Lagerstroemia feet high; 10 feet wide;
indica, green foliage; multicol-
ored flower varieties
June to September; high-
ly susceptible to chloro-
sis.
NATIVE SHRUBS (ROOT DEPTH 1 TG 3 FEET)
Beargrass Sunny sites; 3 to 6 feet high; | Slight_____ Slight..__. Slight. ... Severe.._.| Slight_.._.
Nolina Bige- 4 to 7 feet wide; light
lovii. green  folinge;  white
flower June and July;
gensitive to overwater-
ing.
Beloperone Sunny to partially shady; | Slight-____ Moderate..| Moderate._. Severe....| Moderate_.
Beloperone 3 to 6 feet high; 3 to &
californica. feet wide; light ecen
foliage; red flower May
and June; sensitive to
overwatering.
Brickellbush Sunny sites; 1 to 3 feet high; | Slight ____| Slight_____ Slight__..._ Moderate..| Slight_____
Brickellia ap. 2 to 4 feet wide;
vellow, white and purple
flower May to Septem-
ber; sensitive to over-
watering.
Brittlehush Sunny sites; 1} to 2 feet | Slight..___ Moderate._| Moderate.. Severe. .. _[ Moderate..
Encelia sp. high; 2 to 4 feet wide;
gray foliage; yellow flower
April and May; sensitive
to overwatering.
Century plant Sunny sites; blue-green foli- | Slight___.. Slight... .. Moderate. Severe_ .. _{ Slight____.
Agave age, many thorns; yellow
americana. flower ay to August;
sensitive to overwatering.
Creosotebush Sunny sites; 5 to 11 feet | Slight..... Slight.. ... Slight._ ... Moderate__| Slight___._
Larrea high; 4 to 15 feet wide;
divaricata. gray-green foliage; yellow
flower April and May;
gensitive to overwatering.
Indigobush Sunny sites; 3 to 12 feet | Slight.. ... Slight. ... Slight_.._. Moderate..| Slight.____
Dalea sp. high; 5 to 10 feet wide;
gray-green foliage; purple
flower April to October;
sensitive to overwatering.
Fairy duster Sunny sites; ¥ to 3 feet | Slight_____ Slight..._. Slight_._ .. Moderate_.| Slight.__ ..
Callzandra high; 3 to 5 feet wide;
eriophylla. gray foliage; pink to
urple flower March to
ay; sensitive to over-
watering.
Desert honey- Sunny sites; 2 to 8 feet | Slight.....| Moderate..] Moderate__ Severe__... Moderate._
suckle high; 2 to 6 feet wide;
Aniscanthus green folinge; orange red
Thurberi. flower March to May;
sensitive to overwatering.
Jojoba Sunny sites; 3 to 7 feet | Slight_____ Slight.____ Slight..... Severe.____ Slight____.
Simmondsia high; 2 to 8 feet wide;
chinensis. leathery gray-green foli-
rﬁ%e; small yellow flower
arch to May; sensitive
to overwatering.

See footnote at end of table,
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Common and
botanical names

Characteristics of plantings

Limitation of soils for plant growth!

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
Ocotillo Sunny sites; 6 to 20 feet | Slight.__._ Slight.____ Slight_____ Slight- .- Severe.....| Slight._.._ Slight.
Fouguieria high; 5 to 15 feet wide;
splendens, green foliage; red flower
April to June; sensitive
to overwatering,
Sage Sunny sites; 2 to 9 feet | Slight-.... Slight-.___ Slight____. Slight. __._ Severe....| Slight.____ Moderate.
Salvia sp. high; 1 to 8 feet wide;
gray foliage; blue to pur-
ple flower April to August;
sensitive to overwatering. .
Saltbush Sunny sites; 1 to 6 feet | Slight.__.__ Slight-_.._ Slight- ... Slight____. Slight.___. Slight-____ Slight.
Atlriplex sp. high; 1 to 8 feet wide;
gray-green to silvery fo-
liage; gray flower in April
to small in May; sensitive
to overwatering.
Senna Sunny sites; 2 to 9 feet | Slight -__.| Moderate..| Moderate_.| Slight_..__ Severe...__ Moderate..| Moderate.
Cassia sp. high; 3 to 14 feet wide;
gray foliage; yellow
flower April to July; sen-
sitive to overwatering.
Yucea Sunny to partially shady; | Slight_._... Moderate._.| Moderate..| Slight_.__. Severe__._. Moderate..! Moderate.
Yucca sp. 1 to 20 feet high; 2 to 10
feet wide; gray to green
folinge; white flower
March to June; sensitive
to overwatering.
DECIDUOUS SHADE TREES (ROOT DEPTH 8 TO 12 FEET)
Ash, Arizona Sunny sites; 50 feet high; | Slight_..__ Slight_.___ Moderate__| Moderate..| Moderate..| Moderate_.| Severe.
Frazinus 20 to 30 feet wide; light-
velulina. green foliage; yellow in
fall; susceptible to chloro-
sis, root rot, and nema-
todes.
Ash, Modesto Sunny sites; 50 feet high; | Slight_..._ Slight_____ Moderate..| Moderate._[ Moderate..| Moderate..| Severe.
Frazinus velu- 25 to 30 feet wide; green
{ina var. and yellow foliage in fall;
‘Modesto’'. susceptible to chlorosis,
root rot, and nematodes. .
Ash, Shamel Sunny sites; 40 feet-high; | Slight.___. Slight_____ Slight_ ... Moderate_.| Moderate._| Slight-.___ Severe.
Frazinus uhdei, 20 to 30 feet wide; green
foliage; occasional nema-
todes and root rot.
Cottonwood Sunny sites; 50 to 75 feet | Slight_____ Slight.. ... Moderate..| Moderate..| Moderate..| Moderate._| Severe.
Populus Fre- hi%]h; 25 to 35 feet wide;
montii. light green foliage, yellow
in fall; susceptible to
chlorosis, root rot, and
slime flux.
Montezuma Sunny sites; 45 feet high; | Slight.._.__ Moderate..| Moderate..| Modernte..| Moderate..| Moderate..| Severe.
Cypress 15 to 20 feet wide; light
Tazxodium green foliage; bronze in
mucronatum. winter; root TOt A
problem.
Elm, Evergreen | Sunny sites; 30 to 45 feet. | Slight_..__ Slight___._ Slight_ ... Moderate._| Moderate..| Moderate..| Severe.
Ulmus parvi- high; 40 to 60 feet wide;
folia. green foliage; occasional
nematodes and root rot.
Honeylocust, Sunny sites; 40 to 50 feet | Slight_.___ Moderate._, Moderate_.| Moderate..| Severe.._.| Moderate. | Severe.
Gledilsia iri- high; 30 to 45 feet wide;
acanthos. green foliage, yellow in

fall; occasional
todes and root rot.

nema-

See footnote at end of table.
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Common and
hotanical names

Characteristics of plantings

Limitation of soils for plant growth!

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
Silk Tree Sunny sites; 12 to 15 feet | Slight.___. Moderate._| Moderate..| Slight._._. Severe._._| Moderate..| Severe.
(Mimosa} high; 15 to 25 feet wide;
Albizia julibris- light green foliage; pink
. 8in. flower in summer; leaf
hoppers and sooty
canker.
Mulberry Sunny sites; 40 to 50 feet | Slight.._._ Slight._... Slight..... Moderate..| Severe....| Slight.____ Severe.
Morus sp. high; 30 to 45 feet wide;
dark green foliage; yellow
in fall; root rot, nema-
todes, sooty canker,
Pecan Sunny sites; 50 to 60 feet | Slight..._. Moderate..| Moderate..| Moderate..[ Severe.___.| Moderate..| Severe.
Carya high; 40 to 60 feet wide;
illinoinenais, dark  green  foliage;
susceptible to root rot,
aphids, and occasional
all.
Chinese Pis- Sunny sites; 40 to 50 feet | Slight_____ Slight.. ... Slight_..._| Slight_.__. Moderate..| Slight.____ Severe.
tache high; 30 to 45 feet wide;
Pistacia green foliage, brenze in
chinensis. all;  occasional root
rot.
Willow, weeping | Sunny sites; 40 to 50 feet | Slight.._.. Moderate..| Moderate..| Moderate..| Severe._..| Moderate._| Severe.
Saliz baby- high; 50 feet wide; light
lonica. green foliage, yellow in
fall; bark sun burns, sus-
ceptible to chlorosis;
highly susceptible to
nematodes.
Desert Willow Sunny sites; 15 to 20 feet | Slight.____ Slight._ ... Slight...-- Moderate..| Moderate..| Slight_..._ Severe.
Chilopsis high; 15 to 25 feet wide;
linearis. light green~foliage; pur-
ple flower spring to fall;
susceptible to root rot.
Sycamore Sunny sites; 40 to 50 feet | Slight._... Moderate..| Moderate..| Slight_____ Severe. . -.| Moderate..| Severe.
Platanus sp. high; 30 to 40 feet wide;
bronze flower -in {fall;
highly susceptible to chlo-
rosis; leaf burn.
FLOWERING TREES (ROOT DEPTH 6 TO $ FEET)
Acacia, Bailey Sunny sites; 20 to 25 feet | Slight____. Moderate..| Moderate..| Slight.__._ Moderate._| Moderate..| Severe.
Acacia bailey- high; 20 to 40 feet wide;
ana. feathery, blue-gray foli-
age; ye]fow flower Janu-
ary to February; occa-
tional chlorosis.
Bottlebrush Sunny siteg; 18 feet high; | Slight..... Moderate__| Moderate..| Slight_____ Severe....| Moderate..| Severe.
Callistemon sp. 10 feet wide; gray-green
to purplish foliage; rod
flower April - to . June;
highly susceptible to chlo-
rosis.
Jacaranda Sunny sites; 30 feet high; | Slight_____ Moderate_.| Moderate..| Slight__.___ Severe._..| Moderate..| Severe.
Jacaranda 15 to 30 feet wide; fern-
scutifolia. like, light green foliage;
lavender flower April to
September; frost tender
. and oceasional chlorosis.
Orchid Tree Sunny sites; 15 feet high; | Slight_.._. Moderate..| Moderate..| Slight.___. Severe.___| Moderate..| Severe.
Bauhinia 10 to 20 feet wide; light
variegata. een foliage; white flower

anuary to April; frost
tender; salts sensitive.

See footnote at end of table,
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Common and
botanical names

Characteristics of plantings

Limitation of soils for plant growth!

Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
Peach, flower- Sunny sites; 15 feet high; Moderate..| Moderate..] Moderate._| Severe.__.| Moderate..| Severe.
ing 10 to 15 feet wide; green
Prunus persica foliage; white flower in
var. spring; susceptible to
chlorosis, crown gall, and
root rot.
Plum, orna- Sunny sites; 20 feet high; Slight_.___ Moderate..| Slight.____ Severe._._| Slight_____ Moderate.
mental 10 to 15 feet wide; purple
Prunus sp. foliage; pink flower in
3£ring ; susceptible to
chlorosis, erown gall, and
root rot.
Redbud Partially shady sites; 15 Moderate..| Moderate_.| Slight_.___ Severe. __._{ Moderate_.| Severe.
Cercia sp. feet high; 10 to 18 feet
wide; red or yellow foliage
in fall; red flower In
spring; salts sensitive.
Chaste Tree Sunny sites; 15 feet high; Slight-._._ Moderate..| Slight_____ Moderate..} Slight.__._ Severe.
Vitez ap. 15 to 20 feet wide; gray-
green foliange; purple
flower July to November.
NATIVE TREES (ROOT DEPTH 3 TO 12 FEET)
Ironwood Sunny sites; 15 to 20 feet Moderate_.| Moderate..! Slight_.___| Severe____| Moderate__| Severe.
Oineya tesota, high; 10 to 20 feet wide;
gra.y-green foliz:.’ge; purple
ower May to June; frost
tender; sensitive to over-
watering.
Mesquite, Sunny sites; 10 to 20 feet Slight._.__ Slight_____ Slight___ .. Moderate__| Slight-___. Moderate.
Screwbean high; 10 to 25 feet wide;
Prosopia gray-green foliage; yellow
pubescens. flower May to August;
root borers.
Mesquite, Sunny sites; 20 to 40 feet Slight..__. Slight._. .. Slight____. Moderate._| Slight____. Moderate.
Arizona high; 250 50 feet wide;
Progopis ay-green foliage, yellow
Julifiora. ower April to June; root
borers.
Paloverde, Blue | Sunny sites; 10 to 30 feet Slight.____ Slight.__.. Slight-_-__ Severe._..| Slight.._.. Moderate.
Cercidium high; 15 to 40 feet wide;
floridum. gray-green foliage; yellow
flower March to April;
root, borers.
Paloverde, Sunny sites; 10 to 25 feet Slight_.___ Slight.___. Slight____. Severe____| Slight..___ Moderate.
littleleaf high; 20 to 50 feet wide;
Cercidium gray-green foliage; yellow
microphyllum. flower April to May; root
borers.
Cypress, Arizona| Sunny sites; 30 to 40 feet Moderate._| Moderate..| Moderate._| Severe___.| Moderate__| Severe.
Cupressus high; 15 to 30 feet wide;
Arizonica. gray to green f{foliage;
. root rot and bark beetle.
Lysiloma. Sunny sites; 8 to 15 feet Moderate..| Slight-.. .. Slight..__. Severe.._- . Moderate..| Severe.
(featherbush) high; 12 to 18 feet wide;
Lysiloma feathery green foliage;
thornberi, frost tender.
Acacia, sweet Sunny sites; 20 to 25 feet Moderate..| Slight..._. Slight_.___ Severe.. . ..| Moderate__| Severe.
Acacia high; 15 to 25 feet wide;
farnesiana. feathery gray foliage;

gellow flower April to
eptember; frost tender.

See footnote at end of table,
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FAN-TYPE PALMS (ROOT DEPTH 1 T2 4 FEET)

Common and
botanical names

Characteriatics of plantings

Limitation of soils for plant growth!

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
Palmetto Sunny sites; 6 to 80 feet | Slight...__ Moderate..| Moderate__| Slight____. Severe. ... | Moderate._] Severe.
Sabal sp. high; 6 to 18 feet wide;
greenfoliage; white flower.
Palm, California | Sunny sites; 10 to 60 feet | Slight.. .. Slight._._. Moderate._| Slight.____ Moderate._| Slight.____ Moderate.
fan high; 15 to 25 feet wide;
Washingtonia green  folinge;  white
filifera. flower ; susceptible to bed
rot and occasionally to
nematodes.
Palm, Mexican | Sunny sites; 80 to 100 feet | Slight..__. Slight._ . Moderate..| Slight___. Moderate..| Slight_.___ Severe.
fan high; 15 to 25 feet wide;
Washinglonia green foliage;  white
robusta. flower; susceptible to bed
rot and occasionally to
nematodes.
Quadalupe palm .| Sunny sites; 40 feet | Slight.._.. Moderate..| Moderate._| Slight_._._ Severe____| Moderate__| Severe.
high; 6 to 8 fect wide;
light green folinge; white
flower.
Mexican blue Sunny sites; 40 feet high; | Slight..__. Moderate..| Moderate..| Slight.____ Severe..._| Moderate..| Severe.
palm. 6 to 8 fecet wide; silvery
blue foliage; creamy
white flower.
Mediterranean Sunny sites; 15 to 20 feet | Slight..... Moderate..| Moderate..| Slight.____ Severe.._.| Moderate_.| Moderate.
fan palm. high; 5 to 15 feet wide;
green  foliage;  white
flower.
PINNATE OR FEATHER PALMS (ROOT DEPTH 1 TO 3 FEET)
Pindo palm.__._. Partially shady sites; 10 to | Slight_____ Moderate_..| Moderate..| Slight.._._ Severe. ...| Moderate..| Severe.
20 feet high; 10 to 25 feet
wide; gray-green arching
folinge; white flower;
frost tender.
Queen palm._____ Sunny sites; 35 to 45 feet | Slight._._. Moderate..| Moderate..| Slight___._ Severe. . ..| Moderate..| Severe.
high; 15 to 30 feet wide;
weeping light green foli-
age; white flower; frost
tender; susceptible to
chlorosis and bud rot.
Palm, Sago Partially shady sites; 8 to | Slight_____| Slight..__. Moderate_.| Slight_____ Severe__._.| Slight____. Moderate.
Cycas revoluta. 15 feet high; 15 to 30 feet
wide; light green foliage;
white flower; semi-frost
tender.
Palm, Canary Sunny sites; 35 to 40 feet | Slight ..__ Slight.... Moderate..| Slight_..__ Moderate..| Slight_____ Moderate.
Island Date. high; 30 feet wide; green
Phoeniz foliage; white flower.
canariensis,
Palm, Date Sunny sites; 40 feet high; | Slight_.__. Slight_._._ Moderate._| Slight..__.| Moderate._| Slight.____ Moderate.
Phoeniz 30 feet wide; green foli-
dactylifera. age; white flower.
Pigmy Date Sunny sites; 6 to 8 feet | Slight.__.. Moderate..| Mederate_.| Slight.____ Severe__.__| Moderate._| Moderate,
alm high; 6 to 10 feet wide;
Phoeniz light green foliage; white
roebelenit. flower; frost tender; sus-

ceptible to chlorosis.

See footnote at end of table.
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Common and
hotanical names

Characteristics of plantings

Limitation of soils for plant growth!

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
Fern Asparagus | Partially to fully shady; }s | Slight____. Moderate._| Moderate_.| Slight_____ Severe__ ._| Moderate__| Moderate.
Asparagus to 1 foot high; 1 to 3 fect
densiflorus wide; light green folinge;
var. pink flower in spring; sus-
‘Springeri’ ceptible  to  chlorosis;
semi-frost tender.
Guzania Sunny sites; ¥ to 1 foot | Slight_____ Slight__ ... Slight_____ Moderate. | Severe-__.] Slight.._._| Moderate.
Gazania sp. high; 6 inches to 1 foot
wide; green foliage;
multicolored flower April
to June.
Ivy, Algerian Shady sites; ¥4 to 1 foot | Slight-___. Moderate..]| Moderate..| Moderate__| Severc..._.{ Moderate..| Moderate.
Hedera high; 6 to 12 feet wide;
canariensis, evergreen foliage; suscep-
tible to root rot; sensi-
tive to overwatering;
seale.
Ivy, English Shady sites; % to 1 foot | Slight__.__| Slight._... Slight_ . ___ Slight. - - .- Severe_ __.| Slight___.. Moderate.
Hedera heliz. high; 6 to 12 fect wide;
evergreen foliage; suscep-
tible to occasional root
rot.
Iee plant Partially shady to sunny; | Slight.____ Moderate..| Moderaie..| Moderate__| Severe---.| Moderate..| Moderate,
Malephora sp. % to %4 inch high; 6 inches
to 1 foot wide; gray to
blue-green folinge; purple
flower April to June;
susceptible to nematodes
and root rot.
Lippia Sunny to scmishady sites; | Slight__._. Slight___ .- Slight-.___. Moderate..| Moderate__| Slight._.__ Moderate.
Phyla 1% to 1 foot high; green
nodiflora. folinge;  lilac flower
spring to fall; crown gall;
nematodes.
Lantana Sunny sites; 14 to 1 foot | Slight.___. Slight-_ ... Slight._.__ Moaderate._| Moderate..| Moderate..| Moderate.
Lanlana high; 3 to 6 feet wide;
montevidensis. green  foliage; lavender
flower March to October;
frost tender; nematodes.
Honeysuckle, Sunny sites; 1 to 1% feet | Slight ____ Moderate..] Moderate..| Moderate..| Severe_ . __| Moderate..j Moderate.
Hall’s high; 4 to 8 feet wide;
Lonicera green folinge; yellow
Japonica var. flower in spring; suscep-
‘Halliana'. tible to ¢hlorosis and root
rot.
African Duisy, Sunny sites; 3¢ to 1 foot | Slight.__.. Slight- .-~ Moderate..| Slight.. ... Severe....| Slight.____ Moderate.
Trailing high; 4 to 6 feet wide;
Osteospermum green folinge; lilac flower
fruticosum. November to March.
Cinquefoil, Sunny or shady sites; 3§ o | Slight.___.. Slight__.__ Moderate..| Moderate. | Moderate..| Slight.._.- Moderate.
Spring 34 foot high; 6 inches to
Potentilla verna. 134 feet wide; light green
folinge; yellow flower
spring to summer; sus-
) ceptible to root rot.
Rosemary, Sunny sites; 2 feet high; | Slighto_ ... Slight.____ Moderate..| Moderate..] Moderate_.| Slight___._ Moderate.
Dwarf 2 to 4 fect wide; gray-
Rosemarinus green foliage; lavender
officinalis var. flower winter to spring;
‘Prostratus’. phytophthora; Texas root
rot,
Verhena Sunny sites; % to 1 foot | Slight..___ Slight - _._| Slight_____ Moderate..| Moderate_.| Slight__ ... Moderate.
Verbena high; 6 inches to 134 fect
peruviana. wide; green folinge
multicelored flower in
summer; leaf hoppers

and nematodes.

See footnote nt end of table,
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Common and | Characteristics of plantings
botanical names
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
Periwinkle Partislly shady sites; % to | Slight__... Moderate._| Mederate_.| Slight..___ Moderate..| Moderate..| Moderate.
Vinca major. 2 feet high; 3 to 6 feet
wide; green foliage; lav-
ender Hower spring and
summer; susceptible to
chlorosis.
Star Jasmine Partially shady sites; 34 to | Slight..__.| Slight..__. Moderate..!| Moderate..| Moderate_.| Slight._. .. Moderate.
Trachelo- 1 feet high; 3 to 6 feet
spermum wide; green foliage in
jasminoides, spring; white flower in
spring; nematodes, occa-
sional root rot.
Lavender-cotton | Sunny sites; 1 to 2 feet high; | Slight___._| Moderate._| Moderate..| Moderate..; Moderate.. Moderate. .| Moderate.
Santolina 1 to 3 feet wide; gray foli-
chamaecy- age; yellow flower in sume
parisgus mer; root rot.

1 Slight—Tlittle modification of the site needed for growth of climatically adapted species.
Moderate—some modification of the site is necessary for growth of other than recommended plants.
Severe—extensive modification of the site i3 necessary to grow other than the recommended plants.

removed. Some soils are compacted by heavy equipment
during construction, or they have a plowpan because they
were farmed. These layers must be loosened. In some
places deep excavations have been made and have not
properly settled. Several deep irrigations are needed in
these places. A tree well 2 to 4 inches deep around the
plant can be used for irrigating.

The horticultural groups in Maricopa County, Central
Part, are described in the paragraphs that follow.

HORTICULTURAL GROUP 1

Soils in this group are deep sandy loams to clay loams.
They have no visible lime within a depth of 40 inches, and
they are relatively free of salts and alkali. They have few
limitations.

One inch of water in the tree well wets the soil to a
depth of 5 to 9 inches. One inch of water applied in the
tree well 6 to 12 times wets the soll to a depth of 5 feet.
At field capacity, the water available is adequate to
supply mature plants for about 20 to 25 days in summer
and 25 to 30 days in winter. Nitrogen {ertilizer should be
uﬁlphed in the irrigation water two or three times during
the year.

HORTICULTURAL GROUP 2

Soils in this group are deep sandy loams to clay loams.
They have concentrations of lime at a depth rangin
from 14 to 30 inches and are relatively free of salts an
alkali.

Plants susceptible to chlorosis tend to be chlorotic
when they mature in these soils. Iron and phosphorus are
tied up in the lower layers because the concentration of
lime is high. Iron in the form of chelate should be sprayed
on chlorotic plants as needed, and phosphorus should be
worked into the soil ns deeply as possible three or four
times a year. Nitrogen should be applied in the irrigation
water two to four times a year.

One inch of water applied in the tree well wets the soil
to a depth of 6 to 9 inches. One inch of water applied in
the tree well 6 to 12 times wets the soil to a depth of 5
feet. At field capacity, the water available is adequate to
supply mature plants for about 12 to 18 days in summer
and 18 to 25 days in winter.

HORTICULTURAL GROUP 3

Soils in this group are deep. They have a surface layer
of loam to clay and clay lower layers. Water moves
slowly downward through most of these soils. The soils
are easily waterlogged. Some are more than 50 {)ercent
pravel. Some contain excessive amounts of saline or
alkali salts or both. Others are relatively salt free.

Some alkali or saline-alkali soils in this group benefit
from applications of soil amendments. Sulfur, for example,
increases the infiltration rate of irrigation water and
increases and aids in the removal of salts. Phosphorus
is beneficial for some plants. It should be applied as
deeply in the soil as possible. Nitrogen should be applied
in the irrigation water two to four times during the year,
depending on the type of plant growth.

One inch of water in the tree well wets the soil to a depth
of 5 to 8 inches. One inch of water applied in the tree
well 7 to 12 times a year wets the soil to a depth of 5
feet. At field capacity, the water available is adequate to
supply mature plants for about 12 to 15 days in summer
and 16 to 25 days in winter. These soils should not be
overirrigated because waterlogging and lack of nir make
plants chlorotic.

HORTICULTURAL GROUP 4

Most soils in this group have a surface layer of loamy
sand to clay loam and are underlain by sand at a depth
of 12 to 34 inches. Some, however, have a surface layer
of sandy loam that is underlain by very gravelly sand
ot & depth of about 5 inches. All the soils have limited
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available water capacity. They are relatively free of salts
and alkali and do not contain visible lime.

Nitrogen should be applied in the irrigation water
five to six times a year. i’hosl)horus should be applied
two or three times a year and mixed into the soil as deeply
as possible. Mixing manure, straw, or peat moss with the
soil improves water capacity.

One inch of water applied in the tree well four to eight
times & year wets the soil to a depth of 5 feet. At field
capacity, the water available is adequate to supply
meture trees or shrubs for about 7 to 10 days in summer
and 10 to 15 days in winter.

HORTICULTURAL GROUP &

Soils in this group are deep sandy.-loams to clay loams.
They contain excessive amounts of saline or alkali salts
or both. Some contain visible lime at a depth of less than
12 inches.

Unless these soils are reclaimed, only salt-tolerant
species grow. Soil amendments help in reclaiming the
soil. They should be mixed as deeply as possible, and
several deep leachings with water should folfow. In some
areas, several years are needed to reclaim the soil before
any but salt-tolerant species succeed.

One inch of water applied in the tree well 6 to 12 times
a year wets the soil to a depth of 5 feet, The water avail-
able at field capacity is adequate to supply mature plants
for about 7 to 12 days in summer and 12 to 18 days in
winter. Some water in these soils is not available to
plants because the salt content is high. Overirrigation
makes some of the soils waterlogged.

HORTICULTURAL GROUP 6

Soils in this group are deep. They have & surface layer
of sandy loam to gravelly loam and lower layers of
ravelly loam to’ very gravelly loam. All contain visible
ime at a depth of 7 to 30 inches, but are relatively free
of salts and alkali.

Mature plants that are susceptible to chlorosis tend
to be chlorotic on these soils. Iron and phosphorus are
tied up in the lower layers because the concentration of
lime is high. Iron in the form of chelate should be sprayed
on the chlorotic plants as needed, and small amounts
of phosphorus should be mixed into the soils as deeply
as possible four or five times a year. Nitrogen should
be applied in the irrigation water three or four times a
year. Manure or peat applications are beneficial if it is
possible to work them into the soil.

One inch of water applied in the tree well three to
four times wets some of these soils to & depth of 5 feet.
At field capacity in these soils, the water available is
adequate to supply mature plants ebout 5 to 7 days in
the summer and 8 to 10 days in the winter. The other
soils in this group require 1 inch of water applied in
the tree well five to seven times to wet them to a depth
of 5 feet. At field capacity, the water available is adequate
to supply mature plants for about 7 to 12 days in summer
and 12 to 18 days in winter.

HORTICULTURAL GROUP 7

Soils in this group are shallow to moderately deep. The
are loams to clay loams underlain by & hardpan or bed-
rock at a depth ranging from 10 to 39 inches. Some of the
soils are strongly alkaline and have the same needs as
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soils in horticultural group 5. Water moves through the
soils at a moderate or slow rate, but is stopped by the
hardpan. Roots cannot penetrate the hardpan or bedrock.

The hardpan can be broken up or removed by blasting
or heavy equipment. Adding topsoil, however, is a more
practical method of increasing rooting depth.

One inch of water applied to the tree well one to two
times wets some of these soils. At field capacity in these
soils, the water available is adequate to supply mature
plants about 4 to 7 days in summer and 7 to 10 days in
winter. The other soils in this group require 1 inch of
water applied in the tree well three to eight times to wet
them thoroughly. At field capacity in these soils, water
available is adequate to supply mature plants for about
8 to 12 days in summer and 12 to 15 days in winter, Over-
irrigation waterlogs the soils and makes plants chlorotic.

The high content of lime causes iron chlorosis in ma-
ture, susceptible plants, and iron in the form of chelate is
needed. Small amounts of phosphorus should be worked
into the soils as deeply as possible two to three times a
year. Nitrogen should be applied in the irrigation water
four or five times during the year.

Formation and Classification of Soils

This section describes the factors that affect the forma-
tion of soils in Maricopa’ County, Central Part, and ex-
plains the major processes of soil formation. It also
defines the current system of classification and classifies
the soils according to that system.

Factors of Soil Formation

Seils differ according to differences in the factors that
govern their formation. These factors are relief or topog-
raphy, climate, organisms, parent material, and time.
Regional differences in soils usually reflect differences in
climate and vegetation, but local differences are more often
caused by differences in topography, parent material, and
time. The influence of each soil-forming factor on the soils
of the survey area is summarized on the pages that follow.

Parent material

Parent material is the weathered rock or unconsolidated
material in which soil forms. The hardness, grain size,
and porosity of the parent material and its content of
weatﬁer&ble material greatly influence the formation of the
soil. The two main sources of parent material in Maricopa
County, Central Part, are alluvium and hard bedrock.
Most of the soils are derived from alluvium, which, in turn,
is derived from o variety of sources and from geologic
materials of several different ages. Soils in the center of the
intermontane valleys are generally very mixed and are
derived from both %ocal and distant sources. Most of the
material has been transported into these areas by major
streams, such as the Gila, Salt, Agua Fria, and Hassay-
ampa Rivers. Smaller amounts of sediment are derived
locally from tributaries of these streams that originate
in the mountains nearby.

In general, there are two ages of surfaces in the area.
Mohall, Tremant, Laveen, and Coolidge soils, for example,
are on the older surfaces, and Avondale, Gilman, and Glen-
bar soils are on the younger surfaces. In some areas, soils
of the older surface are being eroded and sediment 1s
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deposited on the younger surface. In other areas, soils of
the younger surface are being eroded and sediment 1s
deposited on the older surface. Trix and Estrella soils
formed in such arens. The parent muaterinl of the
soils on both surfaces is essentinlly the same, mainly
granite-gneiss, schist, andesite, rhyolite, granite, basalt,
and limestone.

Material on the alluvial fans has been transported by
ephemeral streams from the nearby mountains. Near the
base of mountains are some very old surfaces on which
Ebon, Pinamt, and Pinal soils formed. In some of these
arens cphemeral streams are entrenched 10 to 20 feet,
leaving stable surfaces and contributing minor amounts
of sediment to the alluvial fans below. Mature soils, such
ns the bon and Pinumt soils, formed mainly at the base of
the granite-gneiss mountajns. Pinal soils, for example,
are nt the base of the granite-gneiss, basalt, welded tuff,
schist, and andesite mountains. In many areas, these very
old surfaces have bheen siripped away or buried and
surfaces of a moderate age oceur directly at the base of
the mountain. Gunsight, Rillito, and Coolidge soils are
on these surfaces, Immediantely below are very young
surfaces and the Antho and Carrizo seils. The parent
materinl of all seils on alluvual fans reflects the mountains
above and is dominantly granitic. Tn many arcas, the
very young alluvial fans are encroaching on older surfnces
of the valley plain below. Valencin soils formed in this
manner.

Soils on the mountains are forming in material
wentherad in place from hard bedrock, including granite-
gneiss, basalt, granite, schist, welded tuff, andesite, and
rhyolite.

Wind transported silt is & minor but important source of
soil material for il soils in the area. This material is soon
reworked by water and incorporated into alluvial deposit.

Climate

Climate is o very important factor in_the soil-forming
process in the Maricopa County, Central Part. The present
climate s warm, arid, and semi-arid continental. Rainfall
i low, and temperatures are high. Soil temperature
rewdings indicate that the soils are in a hyperthermic
family. Enough moisture is available for the weathering of
minerals and the formation of silicate clays, but is not
sufficient. to rapidly move carbonates and clay into the
subsoil. Climate in the past 10,000 years is believed to
have been much more humid than the present (2). Many
soils that have n B horizon, such as Mohall, Tucson,
Ebon, Tremant, and Pinamt soils, are believed to have
formed then. As the climate became drier, carbonates were
tenched less deeply, and many of the B horizons that were
probably once free of lime are now caleareous within
few inches of the surface. Several of the more stable arcas,
such as those under o desert pavement, have a miniature
profile in the upper 3 to 4 inches of the soil. This profile isin
an ABC horizon sequence and may be the type of profile
that is forming under the present climate.

Relief

Relief, or lay of the land, influences soil formation
through its cffect on moisture, temperature, and erosion.
Most of the aren is characterized by broad, featurcless
valleys that range from 750 to 1,350 feet in elevation and
are bounded by north-oriented mountain ranges 900 to
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3,700 feet high. The four gencral landforms in the area
are the mountains and low hills, the alluvial fans at the
base of mountains, the wvalley plains in the center of
valleys, and the low stream terraces and flood plains that
arc in or adjncent to major stream channels of the area.

Erosion has been very active. The mountains and some
alluvial fans are steep and are the most active. Antho
and Carrizo soils do not have well-defined horizons because
they are on gently sloping alluvial fans that receive
deposition during every major storm. Shape of the slope
is ulso important. Convex-shaped slopes are more subject
to crosion, produce more runofl, and narc less deeply
leached of lime than flntter slopes. Rillito, Gunsight, anil
Perryville soils are on alluvial fans that have a convex
surfuce. Vecont and Beardsley soils are in concave swales
that receive additional moisture and sediment during
major storms. As a result of air drainage, air temperatures
in winter are about 5° warmer on the alluvial fans than
on the lower valley plains.

Aspeet has had little effect on soll formetion in this
area except for a few mountain ranges. Soils on some
mountains are slightly deeper on the north-and east-
facing slopes beeause rainfall is more effective, tempera-
tures are cooler, plunts are more numerous, and some
silts are wind deposited there.

Organisms

The effect of plants, animals, and men is important
in soil formation.

The het, dry climate of the aren inhibits plant growth,
and the organic-matter content of most soils is only 0.1
to 0.5 percent before irvigatton. The high temperature and
lack of moisture favor rapid oxidation and destroy organic
matter as fast as it accumulates. The kind of plants that
grow in a particular place depend on the microrelief
and the moisture available. Scattered mesquite, paloverde,
and ironwood trces ure along narrow drainageways.
Creosotebush and cactus grow on the drier sites. The
root systems of these plants provide little organic matter.
Grass grows in swales where runoff coneentrates and the
content of organic matter is somewhat higher, but scldom
is more than 0.5 percent. '

Rodents and reptiles are important soil-forming fuctors.
In some areas they have physically mixed the soil and
destroyed soil horizons. In others they bring lime to the
surface, which inhibits formation of soil horizons.

Man has had a strong influence on soil formation. Vast
populations of plants graw in irrigated areas where pre-
viously the plant cover had bheen sparse. The content of
organic matler increased to about 1 pereent, or in a few
soils to nearly 1.5 percent. Bucterial activity increased
greatly. Some soils received large applications of manure.
Some that had previously had large concentrations of
salt, were reclaimed or partly reclaimed. Some that were
relatively free of salts received additions of salts from low-
quality irrigation water. Nearly all soils in the area have
been leveled to some degree. The surface and oceasionally
the subseil of some soils have been removed and deposited
on other soils. Muddy irrigation water has deposited
large amounts of silt, clay, and organic matier over large
areas. The surfuce layer of these soils is now clay or clay
foam and is more than 1 percent organic matter. Acceler-
ated erosion in some desert areas has resulted from over-
grazing, roadbuilding, and the diversion of stream chunnels.
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Time

Soils of the area range from very young to very old.
The kind of horizon and the degree of profile formation
depend in part on how long the surface has remained
stable, or how long the soil-forming processes have been
active.

Soils in stream channels, flood plains, and low stream
channels are very young. They receive fresh sediment
during periodic E;oding, and well-defined horizons have
not had time to form. Some organic matter has accum-
ulated to form an A1l horizon, but no further differentia-
tion of horizons has taken place. Before irrigation, the
soil profile is noneffervescent to slightly effervescent. No
filaments of lime and no lime coatings on coarse fragments
occur. Brios, Vint, and Carrizo soils are examples, They
are probably no more than a few hundred years old.

Soils on valley plains are of several ages. Gilman, Antho,
and Glenbar, which are some of the younger soils, oc-
casionally receive additions of sediment and have not
had time for well-defined horizons to form. A few filaments
of lime are in the lower layers. These soils probably range
from a few hundred to about 1,000 years 1 age. Also on
valley plains are soils that have well-formed profiles,
such as Mohall, Tremant, Tucson, and Laveen soils.
Mohall, Tremant, and Tucson soils have & B horizon
that is weak to moderate in structure. They are underlain
by a well-defined calcic horizon that has few te common
lime concretions. Laveen soils have a well-defined calcic
horizon and common to many lime concretions. The age
of these soils ranges from about 7,000 years to late
Pleistocene.

Soils on alluvial fans. are of three general ages. At the
base of some mountains are remnants of some very old
surfaces where Ebon, Pinamt, and Pinal scils formed.
Ebon and Pinamt soils have a well-defined textural and
structural B horizon and are fairly well leached of lime.
Pinal soils have a well-defined duripan that has a laminar
layer over a plugged horizon. Soils on this surface date to
mid-Pleistocene. Below this surface are Rillito, Gunsight,
and Perryville soils. They have a well-defined calcic
horizon and few to many lime concretions. They prob-
ably range from 7,000 years to late Pleistocene in age.
Antho and Carrizo soils are at the lower ends of alluvial
fans and are in or adjacent to ephemeral streams. They
receive periodic additions of sediment from flooding and
have not had time to form well-defined horizons. They
have a few filaments of lime in the lower horizons. They
range from a few hundred. years to about 800 years in
age.

Classification

_ Soils are classified so that we can more easily remember
significant characteristics. Classification enables us to
assemble knowledge about the soils, to see their relation-
ship to one another and to the whole environment, and
to develop principles that help us to understand their
behavior and their response to manipulation. First
through classification, and then through use of soil maps,
we can apply our knowledge of soils to specific fields and
other tracts of land.

The_ narrow categories of classification, such as those
used in detailed soil surveys, allow us to organize and
apply knowledge about seils in managing farms, fields,
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and woodlands; in developing rural areas; in engineering
work; and in many other ways. Soils are placed in broad
classes to facilitate study and comparison in large areas,
such as countries and continents.

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Because this system is under continual study,
readers interested in developments of the current system
should search the latest literature available (4, 6).

The current system of classification has six categories.
Beginning with the broadest, these categories are order,
suborder, great group, subgroup, family, and series. In-
this system the differentiae used as a basis for classifica-
tion are soil properties that can he observed in the field,
or that can be inferred from observable field soil properties
or from combined data of soil science and other disciplines.
The properties selected for the higher categories are the
result of soil genesis or affect soil genesis. In table 9
the soil series of Maricopa County, Central Part, are
classified according to the current system. Classes of the
current system are defined briefly in the following
paragraphs.

OrpER.~—Ten soil orders are recognized. The differ-
entiae for the orders are based on the kind and degree of
the dominant sets of soil-forming processes that have been
active. Each order is named with a word of three or four
syllables ending in sol (Ent-i-sol).

SusorpEr.—Each order is divided into suborders that
are based primarily on properties that influence soil genesis
and that are important to plant growth or were selected
to reflect what seemed to be the most important variables
within the orders. The names of suborders have two syl-
lables. The last syllable indicates the order. An example is
Argid (Arg, modified from Argillic horizon, and id, from
Arnidisol).

Grear Grour.—Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons, soil
moisture, and temperature regimes and in base status.
The names of great groups consist of the name of the sub-
order and a prefix that suggests something about the
properties of the soil. An example is Haplargid (Hapl,
meaning simple horizons, arg, modified from Argillic hori=
zon, and id, from Aridisols),

SuBarour.—Each great group is divided into sub-
groups, one representing the central (typic) segment of
the group, and others called intergrades that have propar-
ties of the group and also one or more properties of another
great group, suborder, or order. Subgroups may also be
made 1n those instances where soil properties intergrade
outside of the range of any other great grou‘f, suborder,
or order. The names of subgroups are derived by placing
one or more adjectives before the name of the great group.
An example is Typic Haplargids (a typical Haplargid).

Faminy.—Soil femilies are established within a sub-
group primarily on the basis of properties important to
the growth of plants or on the behavior of soils when used
for engineering. Among the properties considered are tex-
ture, mineral composition, reaction, soil temperature,
permeability, thickness of horizons, and consistence. A
family name consists of a series of adjectives preceding the
subgroup name. The adjectives are the class names for
texture and mineralogy, for example, that are used as
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TaBLE 9.—Soil series classified according to the current system of classification *

Series Family Subgroup Order
Agualt_ . ... Coarse-loamy over sandy or sandy-skeletal, mixed, | Typic Torrifluvents_ ... . ____._._. Entisols,
(calcareous), hyperthermic.
Antho. .o eocoeceeas Coarse-lonmy, mixed, (calcareous), hyperthermic... ... Typic Torrifluvents____ . __._____._._. Entisols.
Avonda_ oo coeee.o Fine-loamy over sandy or sandy-skeletal, mixed, | Typic Torrifluvents .. ... .. Entisols.
(calcareous), hyperthermie.
Avondale_ _..._.____ Fine-loamy, mixed, (calcareous), hyperthermic_.__...__ Typic Torrifluvents. ... __._.____ Entisols.
Beardsley... .- .. Fine, mixed, hyperthermic. ..o oo ooC Typic Durargids_ - - - oo -.- Aridisols,
Brios ool Sandy, mixed, hyperthermic_ . oo iaa o Typic Torrifluvents_____ ... ... ... Tntisols.
Carrizo_ _occceeoooo- Sandy-skeletal, mixed, hyperthermic__._._._. m————— Typic Torriorthents_ - ... _____ Entisols.
Casa Grande_.____._ Fine-loamy, mixed, hyperthermic. ..o _______ Typic Natargids_ .o Aridisols.
Cashien. . . ______ Clayey over loamy, mixed, hyperthermic. .. ... ... Typic Torrifluvents. .. _._._._.-. Entisols.
Cherioni-- oo ._. Loamy-skeletal, mixed, hyperthermic______ _| Typic Durorthids... Aridisols.
Coolidge-- - - o oo Coarse-loamy, mixed, hyperthermic._. oo~ Typic Caleiorthids_______ Aridisols.
Ebon ccoooo oo Clayey-skeletal, mixed, hyperthermic . ... .._._.__.. Typic Haplargids. ... . __.. Aridisols.
Estrella_._._._____ Fine-loamy, mixed, (caleareous), hyperthermic._______ Typie Torrifluvents_____ . __.__.._____ Entisols.
Gachado_ .o ... Loamy-skeletal, mixed, hyperthermic_ . . ____..._._.. Lithic Haplargids__ - .o ccooemaoaoooo Aridisols.
Gadsden- oo ... .. Fine, montmorillonitie, (calcareous), hyperthermic...__ Vertic Torrifluvents. ... ____ Entisols.
Gilman ..o _.._ Coarse-loamy, mixed, {calcareous), hyperthermic___.__ Typie Torrifluvents____ oo ooooo.-- Entisols.
Glenbar. - oo oo oo Fine-silty, mixed, (calcareous), hyperthermic....._____ Typic Torrifluvents.. ... _____ Entisols,
Gunsight__. _-_._.... Loamy-skeletal, mixed, hyperthermic. . - .. ____._-. Typic Calciorthids . ..o eunos Aridisols.
Harqua. ... ..____.. Fine-loamy, mixed, hyperthermic . ... ....-_ Typic Haplargids.. . oo Aridisols.
La Palma. .. ______ Fine-loamy, mixed, hyperthermic___________________ Typic Durargids._ - .o oeaaooao Aridisols.
Laveen. o oceceoeoooo Coarse-loamy, mixed, hys)erthermic __________________ Typic Caleiorthids_ .. oo .- Aridisols.
Maripo-u-—o-___._ Coarse-lonmy over sandy or sandy-skeletal, mixed, | Typic Torrifluvents ... . _____.__.- Entisols.
{calcareous), hyperthermic.
Mohall ... ______ Fine-loamy, mixed, hyperthermic__.________.________ Typic Haplargids_ o oo coooooaooooooo Aridisols.
Perryville.. .o _._. Coarse-loamy, carbonatic, hyperthermic..__.________ Typic Caleiorthids. ..o ccvuuaau . Aridisols.
Pinal Coarse-loamy, mixed, hyperthermic... ... ...___.. Typic Durorthids . ..o oo Aridisols.
Pinamt_.._ Loamy-skeletal, mixed, hyperthermic_ .. .. .. .._.._ Typic Haplargids_ .- e oo Aridisols.
Rillito Coarse-loamy, mixed, hyperthermic Typic Calciorthids. oo oo ____-- Aridisols.
Suneity Fine-loamy, mixed, hyperthermic_____ Typie Durargids._ _ . Aridisols.
Toltec Coarse-loamy, mixed, hyperthermic Entie Durorthids__ . Aridisols.
Tremant Fine-loamy, mixed, hyperthermie_. ... . .____.. Typic Haplargids. ... - Aridisols.
TriX .- Fincloamy, mixed, (caleareous), hyperthermie._______ Typie Torrifluvents_ .. ... .. ______ Entisols,
Tueson. oo oo ocomeoo- Fine-loamy, mixed, hyperthermic____________________ Typic Haplargids oo e oo Aridisols.
Valencia_.._._______ Coarse-loamy, mixed, {calcareous), hyperthermic__..__ Typic Torrifluvents_ ..o Entisols.
Vecont_ _._ oo coann Fine, mixed, hyperthermic. ... ____________ Typic Haplargids.cccac oo e ooooua Aridiscls.
Vintoo ..o Sandy, mixed, hyperthermie_ . ..o oo oo oo _.. Typic Torrifluvents._ . _._.__._.... Entisola.
Wintersburg. - ____ Fine-loamy, mixed, hyperthermic___ ... ..______. Typic Calciorthids. o uoooooocommaaaas Aridisols.

! Placement, of some soil series in the current system of classification, particularly in families, can change as more precise information

becomes available. Soils classified as of March 1973.

family differentiae. An example is the fine-loamy, mixed,
hyperthermic family of Typic Haplargids.

Two soil orders are represented in the survey area—
Aridisols and Entisols.

Aridisols in this area probably formed in a moister and
cooler climate than that of the present. No water is

have a celcic horizen. Mohall soils are examples.
Except for Gachado soils, all soils of this great
group are in a typic suborder. Gachado soils
are underlain by bedrock at a depth of less
than 50 centimeters and are classified as Lithic
Haplargids.

available in any part of the moisture-control section more Orthids in this area have no argillic or natric horizon,
than 50 percent of the year. Aridisols have a light-colored but have a calcic horizon or a glllripsm within a depth
surface layer that is less than 1 percent organic matter. of 1 meter. Two great groups of orthids, Durorthids
Two suborders, argids and orthids, are in the Aridisol and Calciorthids, are in the survey area.

order, Durorthids have a platy or massive duripan

Argids have an argillic or a natric horizon, and in

laces have a calcic horizon or a duripan. The argids

In the surveKIarea are classified in three great groups—
Durargids, Natrargids, and Haplargids.

Durargids have a duripan below the argillic hori-

zon. Beardsley soils are examples. All soils in this
great group are in a typic squrder.

Natrargids have a natric horizon that generally

is more than 15 percent exchangeable sodium.

Casa Grande soils are examples. All soils in this
geat group are in a typic suborder.

within a depth of 1 meter and lack a cambic
horizon. Pinal soils are Typic Durorthids that
have an indurated duripan. Toltec soils are
Entic Durorthids that have a weakly cemented
to strongly cemented duripan. Calciorthids
have a caleic horizon within a depth of 1 meter
and are calcareous above the calcic horizon
after the upper 18 centimeters are mixed.
They have no duripan within a depth of 1
meter. All soils in this great group are in a typic
subgroup.

aplargids have an argillic horizon and lack Entisols in this area are too young to have diagnostic
o duripan or a natric horizon. They generally horizons. They have a light-colored surface layer that is
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less than 1 percent organic matter. They are on valley
plains, alluvial fans, stream terraces, and flood plains
that receive periodic depositions of fresh alluvium.
Two suborders of Entiscls, Orthents and Fluvents, are
in the survey area.

Orthents have an organic-carbon content that decreases
with increasing depth and is less than 0.2 percent within
a depth of 1.25 meters. Only one great group, Torrior-
thents, is classified in this suborder. These soils have
no water available in any part of the moisture-control
section more than 50 percent of the time when the soil
temperature at a depth of 50 centimeters is more than
5°CI.) Carrizo soils are examples of a Typic Torriorthent.

Fluvents have an organic-carbon content that decreases
irregularly with increasing depth. Only one great group,
Torrifluvents, is classified in this suborder. Thess soils
have no water available in the moisture-control section
more than 50 percent of the time when the soil temperature
at & depth ofpSO centimeters is more than 5° C. All but
Gadsden soils are in a typic suborder. Gilman and Estrella
soils are examples. Gilman soils have no diagnostic horizon
within a depth of 1 meter. Estrella soils have an argillic
horizon within a depth of 1 meter, but it is a buried
horizon. Gadsden soils are classified as Vertic Torriftuvents.
They are clayey and unless irrigated, have deep cracks
‘that remain open for more than 240 days during the year.

Laboratory Analyses

Results of the physical and chemical analyses of soils
are shown in table 10. Data for Perryville and La Palma
soils were taken from the site location for the series
described in the section ‘“Descriptions of the Soils.”
Data for the remaining soils, although not based on the
representative profile, represent the physical and chemical
properties typical of the series. Each profile was sampled
In two or more areas, but the results were similar and data
are given for only one profile. The methods of analyses
are described in the following paragraphs:

Sample preparation. All samples were air dried and the
clods were broken up with a wooden rolling pin and
screened through a 2-millimeter round-holed sieve. Coarse
fragments larger than 2 millimeters were weighed to
determine the gravel content and then discarded.

Size class and diameter of. particles. Organic matter was
destroyed by hydrogen peroxide and the sample was
dispersed with sodium metaphosphate. The sand fraction
was separated from the silt and clay by screening through
& 300-mesh sieve. The sand fraction was further screened
through & nest of sieves to determine individual sand
fractions. Silt and clay were determined by the pipette
‘method,

Reaction. Soil reaction, expressed in pH value, was
measured with a glass electrode pH meter at a 1:10
water ratio and as a saturated paste.

Cation exchange capacity. ]i‘he sample was saturated
and leached with an ammonium acetate solution. Water,
granular zine, and 1IN NaOH were added to the sample
and distilled into & 4 percent boric acid solution. The
solution was then titrated with hydrochloric acid.

Egtractable cations. The sample was saturated and
leached with ammonium acetate. The leachate was
analyzed for calcium and magnesium by atomic adsorp-
tion. Potassium and sodium were analyzed by flame
photometry,

109

Exchangeable sodium. The percentage of exchangeable
sodium, or the degree of saturation of the exchange
complex with sodium, is a value derived by dividing the
exchangeable sodium by the cation exchange capacity
(NH,O Ac) and multiplying the result by 100.

Electrical conductivity. An extract was drawn from a
saturated paste. Conductivity of the saturation extract
was determined by a conductivity bridge and conductivity
cel. Readings were converted to mmhos/cm after
correcting to 25° C using & standard table.

Organic carbon. The percent of organic carbon was
determined by acid dichromate digestion and ferrous
sulfate titration,

Carbonate as CaC0O,. Calcium carbonate was determined
by measurement of CO, gas given off from the acidification
of samples with HCI.

Bulk density oven dry. Values were obtained by collect-
ing natural clods and dipping them in a solution of
saran resin that had been dissolved in methyl ethyl
ketone and measuring the displacement when a saran-
coated clod was dipped in water. Corrections were made
for coarse fragments greater than 2 millimeters.

Water conient, % bar. The determination was made
using & pressure plate on natural clods coated with saran.

ater content, 16 bar. The determination was made
using a pressure membrane extraction on sieved samples.

Additional Facts About the Area

In this section the physiography, relief, and drainage of
the survey area are described and a brief history of the
irrigation and water supply is given. The farming of the
area is described, and harvested acreages of the principal
crops are listed. The section also includes a report on the
climate of the survey area.

Physiography, Relief, and Drainage

Maricopa County, Central Part, is characterized by
broad, featureless valleys between north-oriented moun-
tain ranges. Elevations range from 750 to 1,350 feet in
the valleys and from 900 to 3,700 feet in the mountains.
All the valleys have a southward gradient except Rain-
bow Valley, which has a northward gradient. )

Drainage of the Salt River Valley mainly is provided
by the Gila River and its Agua Fria and Salt River
tributaries. Drainage of the Rainbow Valley mainly is
Waterman Wash, which also flows into the Gila River.
Harquahala Valley is drained by Centennial Wash.
Except for a few areas between Buckeye and Gillespie
Dam, the entire survey area is well drained. The water
teble in most areas is below a depth of 200 feet and
dropping.

The four general landforms in the area are valley
plains; stream channels, flood plains, and low terraces;
alluvial fans; and mountains and low hills. The valley
plains appear to be level, but rise steadily with increasin
steepness from the axial trough toward the margine
mountains., Slope is less than 1 percent near the axial
trough and approaches 9 or 10 percent near the
mountains.

Stream channels, flood plains, and low terraces are the
lowest points on the landscape. They are in or adjacent
to the major stream channels. Valley plains and the rem-
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Tasre 10.—Physical and chemreal
A dnshed line or no entry

Size class and diameter of particles !
Soil Horizon Depth Very Coarse | Medium| Fine Very Silt Clay | Gravel?
coarse sand sand sand fine (0.5— (less (2-76
sand (1.0~ (0.5- (0.25- sand 0.002 than mm)
(2.0~ 0.5 0.25 0.10 (0.10- mim) 0.002
1.0mm)| mm) mm) mm) |[0.5mm) mm}
em Pet Pet Pt Pep Pet Pet Pet Pet
Casa Grande fine sandy loam._._| Al 0-7 56 10. 7 10. 5 20. 5 22. 1 26. 0 4. 6 1
B2ltca 7-16 4.0 7.1 7.1 14. 4 17. 0 35.3 15,1 2
B22tca 16-36 3.3 7.1 80 14. 4 15. 7 29. 8 21.7 2
B3ltca 36-65 3.1 9.8 10. 1 13.0 13.1 27.2 23.7 2
B32tca 65-92 1.1 b. 4 7.7 13.9 18.3 36. 3 173 |ooooeaaa
Clea 92-130 1.9 6.0 7.6 13. 2 18. 3 38. 1 14. 9 3
Cc2 130-165 .7 4.8 12. 4 33.0 16,9 24,1 81 1
Gilman 1081 - - o oo oo ee e Ap 0-36 5.2 6. 5 56 14. 4 20.9 36. 8 10. 6 4
Cl 36-51 5 8 b. 3 4.8 14. 6 21. 4 37.9 10. 3 3
C2 51-71 1.3 2.3 41 18, 3 23.0 43. 6 7.4 1
C3 71-91 1,4 1.9 2.5 10. 8 23. 3 hH2. 8 7.3 |caao_--
C4 01-109 1.5 2.7 4.3 16. 6 26.3 41.0 7.6 1
C5 109-127 o o] mmmcme e cm e e e[ emcmc e me e 2
Cs 127-152 |cv oo ee e e e e fmmm e e e 1
Hurqua gravelly loam. ... A2 0-2.5 3.4 4.2 2.8 7.7 18.0 30,5 13. 4 9
A&B 2. 5-8 6.7 6.1 3.2 7.1 16. 5 43. 0 17. 56 30
B2tsa 8-23 7.9 7.9 3.3 h 4 12. 4 26. 1 37.0 32
B3lteasa 23-38 18. 7 10. 2 3.8 6.7 168.1 19, 2 25,3 35
B32tcasa 38-48 15. 6 11. 2 5.0 0.8 21,1 20. 5 16. 8 43
B33tensa 48-76 6.0 6. 5 3.0 5.1 20. 4 37. 5 21.5 7
Cleasa 76-99 7.6 7.6 4.0 6. 5 22.1 315 20. 5 12
C2casa 06-122 12.3 12,1 5.7 7.3 24. 8 23. 8 14.1 18
IIC3casa 122-152 34.0 28. 6 7.3 41 3.9 0.2 13. 0 59
IIIC4sa 162-178 oo cmmmeeca]emmeem | memme e |eme e | m e | aeam 47
La Palma very fine sandy loam._..| All 0-4 .3 .9 1.1 9.6 27.9 53. 6 6.6 [oauaa--
Al2 4-12 .2 .8 1.0 9.3 29, 8 53.0 6.1 |
Blt 12-19 .1 .6 .8 89 26. 5 56. 6 6.5 (oo
B2tea 19-29 .5 .9 1.0 7.8 211 48,4 20,8 |cmeceaan
Bi3tea 29-46 .97 .9 1.4 6. 0 16. 0 43. 6 3.4 |ceeeeo -
Cleca 4668 18. 2 7.8 3.4 8.5 9.6 33.1 21.4 |.___.___
C2sicam B8-T3 | focim oo e e e e
Taveen 108M - e v mcmecceeeee Apl 0-15 5.1 9.5 7.3 13. 4 17.0 35. 3 12. 4 8
Ap2 15-38 5.2 9.0 7.3 12, 8 18, 6 34. 4 12,7 9
C1 38-61 8.3 8.0 5 4 9.5 14.0 37.2 17. 6 18
C2cn 61-96 6. 5 6.7 4.6 8.7 13. 9 39.5 20. 2 12
C3ca 96-127 7.8 5.7 3.6 6.6 9.6 46. 9 19. 8 30
Cden 127213 | e m | e oo a e 15
C5 213-249 | _eooooooof-- [N, [SOSUENUEEN ISR FRSIPRPRU P 1
Perryville gravelly loam______._. Ap 0-23 5.4 7.3 4.4 9.7 15. 8 39.9 17.5 20
Clen 23-41 7.2 58 3.4 7.2 12.7 43. 8 19.9 35
C2ca 41-69 7.6 6.6 4.0 7.5 11. 3 45,0 18,1 43
C3ca 69-96 58 8.3 4.8 8 5 1.9 45. 1 15. 6 24
Cdca 96-142 || mem e m e || e 5
Cben 142165 |- oo oo oo e e e e ee 4
I1C6eca. 165183 |- oo om o] em e e e ;e m e e 55

1 Based on percent of soil less than 2 millimeters in diameter.
? Approximate values.

nants of a few old stream terraces are at slightly higher
elevations. They roughly parallel but are one-fourth to
one-half mile from the major stream channels. Near the
base of mountains are alluvial fans. They are generally
at right angles to the valley plains. They are generally

distinct where the ephemeral stream leaves the mountain,
but lose their identity downslope where they coalesce,
forming a single broad plain. Often the alluvial fan surface
is a complex pattern of old and young alluvium. The
areas of old alluvium appear stable gecause the ephemeral
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analysis of representative soils
indicates no data is available]

Reaction Extractable cations (meq per Water
100 g of soil) content, Coeffi-
Cation Ex- Electri- Bulk cient of
exchange change- cal- | Organic | Carbon- | density linear
In 1:10 | capacity | Cal- | Magne-| Potas- |Sodium| able |conduc-| carbon | ate as oven exten-~
Satu- soil (NH,0Ac) | cium | sium | sium godium | tivity 2 CaCO, dry 15 sibility
rated { water 14 Bar | Bar
paste | suspen-
sion
mmhos per
pH pH meg per 100 g Pet cmat25° C Pet Pet glee Pct Pet
______________ 7.2 9.7 1.9 1.0 0.6 8 0, 42 0. 12 «T .70 | 88| 31 0. 002
8.3 10. 0 18. 3 16.9 2.7 1. 6 9.3 48 2. 25 .14 6 1.63 ;} 17.7| 7.3 017
8. 4 10. 2 18.0 13. 9 1.9 .8 16, 5 77 6.2 .01 8 .76 | 159 9.0 . 025
81 9.5 14.0| 18.8 1.7 .81 17.6 60 16.9 |_o_---- 7 1.62119.2 | 8.8 . 040
8.3 9.9 10. 6 13. 8 1.3 .4] 15.6 74| 16.9 [oocee--- ) {1 I P BN 7.6 | _.
8.7 10. 1 8.4 | 12.2 14 .3 12.9 77| 13.8 |aooeoa-- 17 .60 116.2 | 65 020
8.8 10.1 6.6 1.7 1.2 .2 8.7 75 9.8 ... 5 .77 86| 3.9 015
7.6 . 8 1.8 .7 4 3, 48 .42 T 1.70 | 14.3 4.9 . 008
7.8 1 1.0 .8 5 . 38 19 1 1.61 13,7 59 . 008
8.1 2 .6 .6 6 28 oo 2 1,481 15.5| 56 . 007
8.1 3 .5 .8 8 b 15 20 PR I 6.1 fo oo
8.1 4 .4 .8 8 43 . 2 || e 4.7 | _.
3 1 ORI, PRSP EPRDERPIPRES PRVPERpRY JRSIEROIS) RPUPISIPP FSUUP 0 PR [ 1.44 | 18. 41 7.4 . 017
2 1 0 DRI RIS PRPUPPIORIPN FRSISDRPINY PP PRI R B0 e 5.2 |oomeaooa-
B. 4 9.9 20,5 |ceoooa|acmaaan 4.6 1,7 21 1. 26 07 7 1.57 [17.7| 9.0 012
8.5 g.8 2L 8 |aoccoo e 6. 8 1.7 27 3.05 |._o.-_- 4 1.53 1 16.1 | 10.7 011
7.7 8.6 17.8 foceeoaooeama o 14.8 1.2 21| 36.9 |.__.... 4 1.37 [ 21.7 (12,9 . 025
7.5 8.4 ) 1 N PR O 12.8 .7 13| 3385 |.oooo-_. 4 1.568 1152 9.3 . 008
7.7 8.8 - 0 (N R 9.5 .4 31| 35,7 |ceoooo-- 2 1.60 | 12.41{ 6.6 . 006
7.6 8.8 1001 |acece e 11.1 .4 8| 36,4 [___...__ 12 1.51 |1 21.7 | 8.4 . 029
7.7 8.6 8.6 |ecceoo s 9. 8 .4 12 3.6 |.._._..- 14 1.60 | 18.2 | 7.6 . 0356
80 8.8 10,1 |oo i fremeaas 7.2 .2 8 19.8 |__.___. 10 1.63 | 142 5.6 015
______________ 00, Y PR PRSRSUPN FRRRUI (SR OISR FOUPIUUP SR 10 1.62 1123} 5.5 006
80 |—uaoo. . i 7 O R PO 85 .3 33 190 |__._..-.- 5 1,56 | 14.6 | 57 . 004
.............. 9.9 14. 2 3.3 1.3 .4 4 . 89 61 4 1,32 (13,6} 5.3 010
.............. 9.5 12. 6 3.6 1.6 .6 6 . 49 37 5 1.45 | 12.1 4.7 007
8.6 9.9 3.9 10. 3 3.6 2.8 3.5 29 2,37 38 5 1.59 | 16.1 50 006
8.6 10. 2 13.21 10.3 3.3 3.4 10.5 60 6.2 26 16 1.59 1 17.8; 8.8 022
9.3 10. 1 17.8 ] 10.9 2.4 35| 1.0 82 10. ¢ 07 27 1,66 | 24.2 | 1L. 5 051
0.4 10. 2 10. 9 8.8 2.4 2,3 13.0 81 1007 Joooao-. 54 1,79 119.0 9.1 . 038
9.4 10, 2 4.6 10. 3 2.5 1.1 5.7 91 6.6 | .. ._.-- 79 2.06 | 53| 3.1 |ooooeo-..
7.6 8.7 85 |.reon- Y I 1.6 2.0 6 4. 50 . 50 8 1.45 | 19.4 1 6.2 . 002
7.9 9.0 87 |ecmmaca]omaaaan .7 .9 .70 .35 8 1,54 | 18.2 | 7.0 . 008
7.9 9.2 8.3 |ccmmea]memnas .8 .9 10 11 2N 16 1.64 ( 16.5 |, 8.3 . 007
7.9 9.1 220 I A PR 1.0 1.0 7 1.68 oo _. 20 |ccecmeca|maeea- 9.2 [ccuccnna.o
8.0 9.1 6.2 |acmeec]mmeaaaa .8 .6 13 .80 | ... 39 1.4220.7| 8. 4 . 016
8.3 9.3 6.4 |o e oo. .9 .5 11 B0 |l 32 [ocejeC 9.5 Jamaecmiaae
84 9.5 11,0 (oo |- - 1.5 .6 14 40 | . 3 N T A 9.7 e
7.9 9.0 L 20 N R .5 .4 2 1,.14 21 19 1.32 | 26.8| 7.9 . 009
8.1 9.2 6.8 |- __._|--co_.. . .9 13 55 |oeea oo 33 1.14 | 36.3 8.8 015
7.9 9.2 3 IO A .3 A 10 T0 |eeeeoar. 36 .93 [ 517} &8 018
7.8 9.1 - S N S .3 .8 10 72 |t 34 .89 | 60.6 | 9.1 014
____________________________________________________________________________ 36 1.61 | 20.0 8.8 010
SURU (SoR N PRSPPI DR SN PN IR MU s A 24 1.58 | 20.4 | 8.1 008
____________________________________________________________________________ 10 1,49 ] 17.4 | 5.9 003

3 Based on whole soil.
¢+ Traoce.

streams in these areas have become deeply entrenched.
The recent alluvium can occur at the foot of an older
entrenched fan. In places the alluvial fans are encroaching
on the valley plains. Some extend several miles from
mountain fronts,

Some places in the survey area could have been old
playss. One is near Luke Air Force Base, and the other
1s in the southern part of the Harquahala Valley. Both
areas now have through-flowing dramnage. The area near
Luke Air Force Base is underlain by a silica-lime cemented
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hardpan. The area in the southern part of the Harquahala
Valley is underlain by a highly mottled, highly stratified
sediment, and the nearby %_ills show evidence of having
been an old shoreline.

History of Irrigation and Water Supply

The white man was not the first to dig canels and irrigate
the fields in Maricopa County, Central Part. Centuries
before the first white settlers came, Indians farmed the
area. These Indians, given the name ‘“Hohokam,” settled
on the banks of the Gila River about 300 years before the
birth of Christ. They depended upon periedic flooding to
irrigate the fields. Around 700 to 900 A.D., the population
shifted from the Gila to the Salt River, and for centuries
that civilization flourished. Miles of canals were dug and
some 22 villages were constructed in the Salt River
Valley. It is estimated that as much as 96,000 acres was
under cultivation.

The Indians grew a variety of crops, including corn,
beans, melons, squash, and cotton. This civilization
flourished for several hundred years before the Indians
returned to the Gila River. The reason they left the
Salt River isnot clear, but historians have suggested that it
may have been the salts that built up in the soil, the
waterlogged fields, the climatic change, or the continuing
threat of raids by other Indians. By 1400 A.D. the Salt
River Valley was completely abandoned.

Irrigation by white settlers began about 1867. Crude
diversion dams were constructed, and the first canal was
completed in 1869. Barley, corn, sweet potatoes, and
pumpkins were among the first crops. The project ex-
panded rapidly. In 1892, about 121,000 acres was cul-
tivated in the Salt River Valley. Then a severe drought
struck the area. Streamflow was erratic, ranging from
small streams to enormous floods. The water flow at low
stage was inadequate for cultivation, and the flow in
excess of immedinte needs was lost because storage
facilities were not available, In 1902, Congress passed the
Reclamation Act and built Roosevelt Dam, which created
storage and regulation of the Salt River. The dam was
completed in 1911, The Horse Mesa, Mormon Flat, and
Stewart Mountain Dams were built between 1022 and
1930, and Bartlett Dam on the Verde River by 1939. In
1927, the Maricopa County Water Conservation District
No. 1 built a dam on the Agua Fria River that impounded
water behind Waddel Dam. This irrigation district serves
about 33,000 acres east of the White Tank Mountains.

By the early 1920’s, drainage was a serious problem in
the Salt River Valley, and the Roosevelt Irrigation District
was formed in 1923. Drainage wells were established in
the area near Tolleson to remove excess ground water
and transport it out of the project boundary. A flume was
constructed across the Agua Fria River, and canals were
dug to convey water into the Roosevelt Irrigation Dis-
trict boundaries. The eastern boundary of this district,
about 17 miles west of the center of Phoenix, is about 21
miles long from east to west and 3 miles long from north
to south.

_ The Buckeye Canal dates back to 1885 (3). Originally
it diverted water from the Gila River at a point just
west of the confluence of the Gila and Agua Fria Rivers.
The irrigation district is about 2 miles wide and extends
west from the town of Avondale to near the Hassayampa
River. The total cultivated acreage is about 18,500. Water
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is obtained from deep pumps and the Gila River and
through a water right from the Salt River Project. These
sources are sx}_gplemented by tail water from farms above
and sewage effluent from the city of Phoenix.

Other 1rrigation districts in the survey area are New
States, Arlington, and St. Johns. Some of them had water
rights to surface water, but surrendered them to other
irrigation districts for rights to tail water or water from
de%}) wells.

he Harqushala and Rainbow Valleys and the area
near Tonopah and Wintersburg have been cultivated for
only a short time. These areas depend on deep wells for
irrigation water. The annual pumpage of irrigation water
from the Harquahsla Valley increased from 33,000 acre
feet in 1954 to about 200,000 acre foet in 1963 (8). In-
creasing withdrawal of ground water caused the water
level to decline as much as 200 feet from 1954 to 1963.
An increased rate of decline is expected as the water table
is lowered.

Farming 7

The kind of crops grown in Maricopa County, Central
Part, has chfmgec{) little since early times, but farmin
has changed radically, Early farms were highly diversified,
almost completely self-sustaining units 80 to 160 acres
in size. The main crops were cotton, alfalfa, and small
grain. A small garden and orchard produced fruit and
vegetables for the family. Most farmers kept beef and
dalry cattle, pigs, chickens, and turkeys for their own use.

The size oFfarms ranges from 320 to 10,000 acres. The
main cash crop generally is cotton. Alfalfa and small
grain are grown to improve fertility, tilth, and organic-
matter content. The acreage in dairy farms is no more
than is needed for corrals and milking parlors. Most of
the feed is bought off the farm. Poultry farmers cage
chickens. The main acreage of vegetable crops is restricted
to a few farmers who specialize in such crops. Citrus
%roves generally require large acreages. Only a few farmers

ave the small groves characteristic of many early farms.

Cotton, is the main cash crop for farmers who do not
specialize. The new, shorter varieties that mature earlier
are planted two rows to the bed in April and May and are
harvested early in September. The crop is picked with a
stripper. No irrigation is needed after the first part of
August. Yields are slightly lower than those of older
varieties, but net profit is about the same because operating
costs are lower. Cotton is subject to several plant diseases
and insect pests. Plant diseases are controlled by rotating
crops or by soil treatment. Insect pests are controlled by
spraying or dusting.

Alfalfa is planted in borders late in fall or early in
spring. Fall pFunting is preferred because returns are more
immediate. Six to eight cuttings a year are obtained. The
hay is harvested as bales, cubes, or chopped green and fed
directly to cattle. Alfalfa lasts from 3 to 5 years before it is
crowded out by weeds and grasses.

Wheat and barley are planted in borders or furrows late
in fall or early in winter. Harvest is late in May or June.

Sorghum grain is planted following a wheat or barley
crop in a double-cropping program. Planting date is usually
late in June through July. Early maturing varieties are

1By MarviN Sxousrn, soil conservationist, Soil Conservation
Service, Buckeye, Arizona.
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planted late in July. Sorghum is planted in furrows and
rown for both ensilage and grain. Ensilage is cut before
ovember 1 or the first killing frost. Sorghum for grain is
harvested after November 1 or when the moisture content
of the soil is less than about 13 percent.

Safflower is planted from about December 15 to January
15 and harvested in July or August.

Sugar beets for both sugar and seed are planted from
about August 15 to September 15 and harvested from June
to July. Maricopa County formerly produced about 75
percent of the sugar beet seed for the I})nited States. Plant
disease, however, and an increase of sugar beets grown for
sugar have significantly reduced production of sugar beets
grown for s&eegfl

Vegetables have two general seasons. Vegetables planted
late 1n August are ready for harvest in winter. Vegetables
Ela,nted in November or early in December are ready for

arvest in spring. Vegetables grown in the survey area are
lettuce, carrots, onions, cabbage, cauliflower, broceoli,
turnips, spinach, radishes, brussel sprouts, and table beets.

Several varieties of cantaloup and watermelons are
grown. Melons ready for market by late June or early in
July are planted early in spring or late in winter. Melons
are not grown in the same field more than once every 5 to
6 years because of soil-born diseases.

The tillage needed for border crops follows:

Shred or chop crop residue from previous crop.

Disc field.

Plow.

Drag or float field in opposite direction of plowing,.

Build borders.

Either side drag between borders or put in checks next to
borders.

Irrigate.

Disc lightly and plant. (Some crops are planted before
irrigation).

The tillage needed for furrow crops follows:

Shred or chop crop residue from previous crop.

Disc field.

Plow,

Drag or float field in opposite direction of plowing.

Furrow out.

Irrigate.

M ch seedbed and plant. (Some crops are planted before
irrigation).

The following tabulstion indicates the estimated har-
vested acreage in 1972 of the principal crops in Maricopa
County, according to the Arizona Crop and Livestock
Reporting Service:

R

NS N e

Acres

Cotbon. o L 94, 000
Longstaple . ... 18, 000
Short staple _ _ _ oo 76, 000
Alfalfa_ . 94, 000
Barley e 64, 000
Wheat 56, 000
Sorghum and ecorn_____ T 43, 000
Safflower_ . e 12, 750
Sugar beets (sugar and seed) . ... ___________ 7,018
Vegetables . _ .. 37, 830
Cantaloups. . . .._1, 346
Honeydew melons. ... _.__________________.. 70
Watermelons. . _ ... .. ___ 2, 000

Acres

Potatoes. - o ool 11, 580

Irish. ... 11, 080

Sweeb. oo 500

Lettuce. . - e oooo 15, 65_0.

SPriNg . o oo oo emeeaa- 8, 150

Fall o i 6, 900

Carrots . o o - 2,935

PPN e ieceianaol 2, 035

Fall.____... T 900

Cauliflower. _ e ieaoao. 615

Broceolio. ... _._____ e 1, 000

Cabbage - - - oo 1,200

OniONS - o o o oo e e m e 2, 040

DY e el 1, 040

Green. ..o 1, 000

CibUS o e oo c e e maeeas 16, 750

Navel and sweet._ ... .._ [, 3, 700

Valencia_.__ . _____ 4, 600

Grapefruito - . oo ... 5, 000

153 4 010) | D NP 2, 000

Tangerine_ .. .. _______ e e 500

Tangelos_ _ - e ecaao___ 500

Other citrus._ - . oo e 450

GraPeS. - e em—ae - e 3, 980

Thompson seedless . - - ..o oomroearcee e 2, 570

Cardinals_ .. - . .. 740

EXObies e e cdeeeo- 380

Purlettes . oo eeme e o 275

) 8) 23 § o T TR 15

Apricots. o eeieeaao-- o _2.0_0
Climate ®

Maricopa County has a desert-type climate. Relative
humidity and annual rainfall are low. Table 11 gives
climatic data representative of the survey area. Table 12
gives probable dates of freezing temperatures in spring
and fall.

Daytime temperatures throughout the summer are
normally high, but winters are generally mild. Nighttime
temperatures frequently drop below freezing during the
three coldest months, but afternoons are commonly
sunny and mild. The average daytime relative humidity,
based on observation at 11 a.m. and 5 p.m. at Phoenix
Airport, is about 30 percent.

emperatures are normally high in summer. From early
June until mid-September the afternoon maximum tem-
perature commonly exceeds 100° F., and temperatures of
110° or more are not uncommon. According to records
kept at Phoenix Airport, about 83 days per year have a
maximum temperature of 100° or higher. The average
date in spring of the first occurrence of at least 100° is
May 17. R‘he average date in fall of the last occurrence of
at least 100° is September 26. Phoenix Airport normally
has 7 days per year when the maximum temperature is at
least 110°. The greatest number of such days was 27 in
1936.

& Prepared by PauL C. KANGEISER, State climatologist, National
Weather Service, U.8. Dept. of Commerce.
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TaBLE 11.— Temperature and precipitation
[Data recorded at Buckeye for period 1941 to 1970. Elevation 870 feet]
Temperature Precipitation
Two years in 10 will have One year in 10

at least 4 days with— will have— Avernge

Month Average Average Average Days depth of

daily daily monthly with SNOW on

maximum | minimum Maximum Minimum total Snow days with
temperature temperature Less More cover  |[snow cover

equal to or equal to or than— than—
higher than— less than~
o o °F °F Inches Inches Inches Number Inches
January- oo _.._. 67 34 77 25 0.7 'T 1.6 2 T
February- .o -o--- 72 38 83 28 .7 T 1.7 ® T
Mareh o .oo oo 77 42 89 33 .7 T 1.8 0 0
Aprilo oo a 85 48 99 39 .3 0 .9 0 0
1) 2T 95 55 107 46 a 0 .3 0 0
Juneo .- _- . 103 63 114 54 .1 0 .2 0 0
JUly i 107 74 114 65 .8 T 1.7 0 0
Augusto____._ . 105 73 112 64 1.3 1 2.7 0 0
September_ . ... _. 101 65 110 55 .7 0 2.3 0 0
Octobera. oo __ 90 52 100 42 N 0 1.0 0 0
Novemheroooeo oo 77 41 88 32 .a T 1.2 0 0
December. o oooao 68 35 79 27 .8 T 2.2 ® T
Year. . .o ... 87 h2 3116 + 23 7.1 3.8 10. 8 @ T
! Trace. 3 Average annunl highest temperature.

? Less than 0.5 day.

+ Average annual lowest temperature.

TaBLE 12.—Probabilities of last freezing temperatures in spring and first in fall
[Data recorded at Buckeye for period 1935 to 1964, Elevation 870 feet]

Probability

Dates for given probhability and temperature

20° I or lower

24° F or lower 28° F or lower 32° T or lower

Spring:
Yyearin 10 later thano oo oo oiinio-

2 years in 10 later than. oo oo
5 yearsin 10 later than_ o .o oo

Fall:
| year in 10 earlier than___ ... __

2 years in 10 earlier than__ e[
A yearsin 10 earlier than o o e

March 31.
March 24.
March 10.

TFebruary 17__ .-
IF'ebruary 8___ ... Mareh 7T_.______._
January 18_______

QOctober 31.
November 5.
November 17.

Novemher 11..___
November 18._.-_
December 3.._____

November 26 ...
December 6. __..
ecember 26.. .. .-

Late in spring and early in summer, when the air is dry,
the temperature normally varies by 40° or more between
early afterncon and daybreak, and evenings are moder-
ately cool. Tn July and August, however, higher relative
humidity sometimes holds minimum temperatures above
80°. In winter, minimum temperatures fall to 32° or lower
on an average of 29 days in Tempe, and on 44 days in
Buckeye.

There are two separate precipitation seasons. The first
occurs from November to March, when the area is sub-
jected to occasional storms from the Pucific Ocean. Winter
precipitation is greatest when the middle latitude storm
track is unusually far south, so that storms enter Avizons
directly from the west or southwest after picking up con-
siderable moisture from the Pacific Ocean. In such cases,
cloudy skies and intermittent showers can prevail for
several days. In winter when the storm track is somewhat

north of its normal position, the area generally has little
precipitation, a pattern that can last into spring. An exam-
ple is the period from December 30, 1971 through June 6,
1972 (a period of 160 consecutive days) when no measur-
able precipitation was reported at Phoenix Airport. Snow-
fall is rare in the valleys in this section of Arizona. An
occasional light fall occurs in the mountains above the
2,500-foot level.

The sccond rainfall season oceurs in July, August, and
most of September, when the aren experiences widespread
thunderstorm activity ussociated with moist air moving
into Arizona from the southern quadrant. The time of
maximum - probability of occurrence of these storms is
from about 8 p.m. to midnight. These thunderstorms
are extremely variable in intensity and location, and some
of the heaviest amounts of precipitation observed in a
short period occur during these months. In some years,
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unusually heavy precipitation can occur near the end of
summer when a tropical disturbance moves northward
from the Pacific Ocean. These storms affect the weather
in the State about once in 7 years, and on such occasions
the area can receive a normal summer’s rainfall in less
than 1 day. Estimated return periods for excessive pre-
cipitation computed for Phoenix show that 2.66 inches
of precipitation will fall during a 1-hour period about once
in 100 years, 2.97 inches in 3 hours, 3.35 inches in 6 hours,
3.69 inches in 12 hours, and 4.04 inches in 24 hours.

The mean windspeed at Phoenix Airport is about 6
miles per hour. Velocities of 70 and 80 miles per hour are
recorded at intervals of 50 and 100 years.

According to records kept at Phoenix from 1896 to 1971,
the annual average percentage of the possible sunshine is
86 Bercent. The minimum monthly average is 77 percent
in December, and the maximum is 94 percent in June.
The greatest number of consecutive days with 100 percent
of possible sunshine was 28, from June 12 through July @,
1928. The greatest number of days with zero percent of

ossible sunshine at the same station was three, from

ovember 22 through November 24, 1965.

Lake evaporation averages about 72 inches per year.
The maximum is in summer, and the minimum in winter.
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Glossary

Alkall soil. Generally, a highly alkaline soil. Specifically, an alkali
80il has so high a degree of alkalinity (pH 8.5 or higher) or so
high a percenta%e of exchangeable sodium (15 percent or more
of the total exchangeable bases), or both, that the growth of
most croX plants is low from this cause.

Aluvial fan. A fan-shaped deposit of sand, gravel, and fine material
dropped by a stream where its gradient lessens abruptly.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Association, soil. A group of soils geographically associated in a
_characteristic repeating pattern.

Available water capacity (also termed available moisture capacity).
The capacity of soils to hold water available for use by most
plants. It is commonly defined as the difference between the
amount of soil water at field capacity and the amount at wilting
pqnlnt,. It is commonly expressed as inches of water per inch of
goil.

Caleareous soil. A soil containing enough calcium carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.
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Clay. As a soil scparate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt,

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonymas: clay coat, clay skin.

Coarse fragments, Mineral or rock particles more than 2 millimeters
in diameter.

Cobble. A rounded or partly rounded fragment of rock, 3 to 10
inches in diameter.

Complex, soil. A mapping unit consisting of different kinds of soils
that occur in such small individual areas or in such an intricate
pattern that they cannot he shown separately on a publishable
s0il map.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold together
in a mass. .

Friable—When moist, crushes easily under gerntle pressure
between thumb and forefinger and can be pressed together
into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form s “wire”’ when rolled
between thumb and forefinger.

Sticky—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull frec
from other material.

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Dendritic. Pattern of stream channels, irregular branching in all
directions, with tributaries joining main channels at all angles.

Depth, soil. The following classes of soil depth over bedrock or an
indurated hardpan are used in this survey:

Inches

010 20, oo Shallow.
2040 40, e Moderately deep.
Morethan 40 ______________________ Deep.

Desert pavement. A layer of gravel or stone, on the ground surface,
that remains afier the fine particles are removed by wind or
water.

Drainage class (natural). Refers to the conditions of frequency and
duration of periods of saturation or partial saturation that
existed during the development of the soil, as opposed to altered
drainage, which is commonly the result of artificial drainage
or irrigation but may be caused by the sudden deepening of
channels or the blocking of drainage outlets. Seven different
classes of natural soil drainage are recognized. .

Excessively drained soils are commonly very porous and rapidly
permeable and have a low available water capacity.

Somewhat excessively drained soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soils arc nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly permeable
layer in or immediately beneath the solum. They have uni-
form color in the A and upper B horizons and mottling in
the lower B and the C horizons. .

Somewhat poorly drained soils are wet for significant periods but
not nlrthe time, and some soils commonly have mottling at
a depth below 6 to 16 inches.

Poorly drained soils are wet for long periods and are light gray
and generally mottled from the surface downward, although
mottling may be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They have a
dark-gray or black surface layer and are gray or light gray,
with or without mottling, in the deeper parts of the profile.

Duripan. See Hardpan.

Erosion. The wearing away of the land surface by wind (sandblast),
running water, and other geological agents.

Fallow. Cropland left idle in order to restore productivity, mainly
through accumulation of water, nutrients, or both. Summer
fallow is a common stage before cereal grain in regions of limited
rainfall, The socil is tilled for at least one growing season to
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control weeds, to aid decomposition of plant residues, and to
encourage the storage of moisture for the succeeding grain crop.

Fertility, soil. The quality of a soil that enables it to provide com-
pounds, in adequate amounts and in proper balance, for the
growth of specified plants, when other growth factors, such as
light, moisture, temperature, and the physical condition of the
soil, are favorable.

Field moisture capacity. The moisture content of a soil, expressed
as a percentage of the oven-dry weight, after the gravitational,
or free, water has been allowed to drain away; the field moisture
content 2 or 3 days after a sosking rain; also called normal
field capacity, normal moisture capacuy, or capillary capacity.

Flood plain. Nearly level land, consisting of stream sediments, that
borders a stream and is subject to flooding unless protected
artificially.

Hardpan. A hardened or cemented soil horizon, or lnyer. The soil
material may be sandy or clayey, and it may be cemented by
iron oxide, silica, calcium carbonate, or other substance.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming

rocesses. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a mineral
goil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumula-
tion of humus. The horizon may have lost one or more of
soluble salts, clay, and sesquioxides (iron and aluminum
oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A to
the underlying C horizon. The B horizon also has distinctive
characteristics caused (1) by accumulation of clay, sesqui-
oxides, humus, or some combination of these; (2) by pris-
matic or blocky structure; (3) by redder or stronger colors
than the A horizon; or (4) by some combination of these.
Combined A and B horizons are usually ealled the solum,
or true soil. If a soil lacks a B horizon, the A horizon alone
is the solum.

C horizon.—The weathered rock material immediately beneath
the solum, In most soils this material is presumed to be like
that from which the overlying horizons were formed, If the
material is known to be different from that in the solum, a
Roman numeral precedes the letter C.

R layer—Consolidated rock bencath the soil, The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Irrigation. Application of water to soils to assist in production of
crops. Methods of irrigation are—

Border.—Water is applied nt the upper end of a strip in which
the lateral flow of water is controlled by small earth ridges
called border dikes, or borders.

Basin.—Water is applied rapidly to relatively level plots sur-
rounded by levees or dikes.

Controlled flooding.—Water is released at intervals from closeRr
spaced field ditches and distributed uniformly over the field.

Corrugation.— Water is applied to small, closely spaced furrows
or ditches in fields of close-growing crops, or in orchards,
to confine the flow of water to one direction.

Furrow.—Water is applied in small ditches made by cultivation
implements used for tree and row crops.

Sprinkler—Water is sprayed over the soil surface through pipes
or nozzles from a pressure system.

Subirrigalion.—Water is applied in open ditches or tile lines

_ until the water table is raised enough to wet the soil.

Wild flooding.—Irrigation water, released nt high points, flows
onto the field without controlled distribution.

Leaching. The removal of soluble materinls from socils or other
material by percolating water.

Lime. Chemically, lime is ealcium oxide (CaO), but its meaning has
been extended to include all limestone derived materials ap-
plied to neutralize acid soils. Agricultural lime ¢an be obtained
ag ground limestone, hydrated lime, or burned lime, with or
without magnesium minerals. Basic slag, oystershells, and marl
also contain calcium.

Lime concretion. An irregularly shaped, cemented segregation of
lime which hns formed from solution around a central nucleus,

Lime masses, soft. Uncemented, nearly pure segregations of lime
having hoth width and depth.

Lime nodule. See lime concretion.

Microrelief. Minor surface configurations of the land.

SOIL SURVEY

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms are
as follows: abundance—few, common, and many; size—fine,
medium, and coarse; and contrast—faint, distinct, and promi-
nant. The size measurements are these: fine, less than b milli-
meters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 millimetera to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and cearse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Mungell notation. A system for designating color by degrees of the
three simple variables—hue, value, and chroma, For example, a
notation of 10YR 6/4 is a color with a hue of 10YR, a value of §,
and a chroma of 4.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Ped. An individual natural soil aggregate, such as a crumb, a prism,
or a block, in contrast to a clod.

Permeabllity. The quality that enables the soil to transmit water
or air. Terms used to describe permeability are as follows:
very slow, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid.

H. See Reaction, soil.
lowpan. A compacted layer formed in the soil immediately below
the plowed layer.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material,

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed
in pH values, A soil that tests to pH 7.0 is precisely neutral in
reaction because it is neither acid nor alkaline. An acid, or
“gour,” soil is one that gives an acid reaction; an alkaline
g0il is one that is alkaline in reaction. In words, the degrees of
acidity or alkalinity are expressed thus:

plIi sH

Extremely acid.._ Below 4.5 Neutral......_____. 6.6 to 7.3

Very strongly Mildly alkaline.._._ 7.4 t0 7.8

acid_oo.o__-___ 4.5 to 5.0 Modecrately alkaline. 7.9 to 8.4

Strongly acid..... 5.1to 5.5 Strongly alkaline.__ 8.5 t0 9.0
Medium acid_-.- - 5.6 to 6.0 Very strongly alka-

Slightly acid. ... 6.1 to 6.5 line - ccemaaan- 9.1 and

higher.

Root zone. The part of the soil that is penetrated, or can be pene-
trated, by plant roots.

Runoff. Surface drainage of rainfall or melted snow.

Saline soil. A soil that contains soluble salts in amounts that
impair growth of plants but that does not contain excess
exchangeable sodium.

Sand. Individual rock or mineral fragments in a soil that range in
diameter from 0.05 to 2.0 millimeters. Most sand graing consist
of quartz, but they may be of any mineral composition. The
textural class name of any soil that contains 85 percent or more
sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt textural
class is 80 percent or more silt and less than 12 percent clay.

Slope. The following slope classes are used in this survey:

Percent
(1R 7o I TS Nearly level.
B0 B iemmmmmm——mam——canmm——- Gently sloping.
Bt0 12 e ccaimmm—m—————- Sloping.
12 £0 20, o oo e e cmmmmm e ———— Moderately steep.
2040 30 e o e cmmcccam———————n Steep.
More than 30. - oo cm oo ca oo Very steep.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike those
of the underlying material. The living roots and other plant
and animal life characteristic of the soil are largely confined to
the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are seﬁamted from adjoining
aggregates and have properties unlike those of an equal mass
of unaggregated primary soil particles. The principal forms of
goil structure are—platy (laminated), prismalic (vertical axis of
aggregates longer than horizontal), columnar (prisms with
rounded- tops), blocky (angular or subangular), and granular.
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Structureless soils are either single grained (each grain by itself,
as in dune sand) or massive {the particles adhering together
without any regular cleavage, as in many claypans and hard-

pans).

Subsoil. Technically, the B horizon; roughly, the part of the solum
below plow depth.

Subsoiling. Tillage of a soil below normal depth ordinarily to
shatter o hardpan or claypan.

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The plowed

ayer.

Tail water. That portion of the irrigation water that reaches the
end of the ﬁekf

Terrace (geological), An old allyvial plain, ordinarily flat or undulat-
ing, bordering a river, lake, or the sea. Stream terraces are
frequently called second bottoms, as contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, siit, and clay
particles in a mass of soil. The basic textural classes, in order of
increasing proportion of fine particles, are sand, foamy sand,
sandy loam, loam, silt loam, silt, sand'y clay loam, clay loam,
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silty clay loam, sandy clay, stily clay, and clay. Thesand, loamy
sand, and sandy loam classes may be further divided by
specifying “‘corrse,” “fine,” or *very fine,”

Tillage pan. See Plowpan.

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associnted with high noncapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable, hard,
nonaggregated, and difficult to till.

Topsoil. A presumed fertile soil or soil material, or one that responds
to fertilization, ordinarily rich in organic matter, used to
topdress roadbanks, lawns, and gardens.

Valley plain. Broad, nearly level, featureless flood plain produced
by the filling of a valley floor.

Waterlogged. Saturated with water. Soil condition where a high or
perched water table is detrimental to plant growth, resulting
from overirrigation, seepage, or inadequate drainage; the
replacement of most of the soil air by water.

Water table, The highest part of the soil or underlying rock material
that is wholly saturated with water. In some places an upper,
or perched, water table may be separated from a lower one by

a dry zone.






GUIDE TQ MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the soil series teo

which the mapping unit belongs.
subclasses for dryland soils are described on pages 62 and 63.

information is given in tables as follows:

Map
symbol

Aa
AbA

AbB

Ac
AdA

AdB

Ae

AfA

AfB

AGB

AkB

An
Ap
BE
Br
Bs
CAZ

Cb

Acreage and extent, table 1,
page 8.
Estimated yields, table 2, page 63.

Mapping unit Page
Agualt loam--~---cmcemcmcooomamo oo 9
Antho sandy loam, 0 to 1 percent
51opes-----mmmmmmmmemmm e oo 10
Antho sandy loam, ! to 3 percent
SlOpeS-—----semmmmmmmmm o oo oomm o 10
Antho sandy loam, saline-alkali------- 10
Antho gravelly sandy loam, 0 to 1
percent slopes-----=-----co—ooomo-ox 10
Antho gravelly sandy loam, 1 to 3
percent slopes---------------------= 12
Anthe-Brios sandy loams--=~----------- 12
Antho soil-------cemmmmmcmr e --
Brios S0il--=---cmmce-mmcommmmmmm --
Antho-Carrizo complex, 0 to 1 percent
S1OpeS-—-~------mrmmmm——eamommmmeen 12
Antho S0il-meecmccmcccme e oo --
Carrizo soil------v-cmmmcmmmmomoo --
Antho-Carrizo complex, 1 to 3 percent
510pES-----rmrm-m-m-—emmmo- oo omenens 12
Antho soil------c-e-cmmcmcaren-n-- --
Carrizo S0il----cremmccmmmmmee --
Antho-Carrizo complex, 0 to 3 percent
slopes-----—---eemmmcmomnoom e 12
Antho s0il---ecemmmmamm e --
Carrizo 50il----emae-mmmmcmemmm --
Antho-Tremant complex, 1 to 5 percent
slopes------ermmm--m-ememom—eoo oo 13
Antho 50il---=mre--mccvcmmmcmeenne --
Tremant $0il-------c-mcmmmmmmacno --
Antho-Tremant-Mohall complex, 1 to 5
percent slopes-------=------c------- 13
Antho sQil-e---mcmmrocomcmcmswana- --
Tremant 80il---cc--eccmcccccennaa- -
Mohall s0il-v------vemmcmmcccenm- --
Antho association--------cccmmmmaaavn- 13
Antho-Valencia association------------ 13
Antho §0il------=cc-cccomcommmana --
Valencia s0il-w------cemccmcnemunn --
Avonda clay loam-------==--===--------- 14
Avondale clay loam---------=c----=---- 15
Avondale clay loam, saline-alkali----- 15
Beardsley loam-------------=e--o-ooom-o 15
Brios loamy sand-------=-=-=----eco---- 16
Brios sandy leoam----------=s-----c--no 16
Brios loam--c---------seeccceemcoonon- 16
Calciorthids and Torriorthents,
eroded---rr--------semmmemene oo 16

Capability units for irrigated soils are described on pages 59 to 62.
Range sites are described on pages 66 and 67.

pages 72 through 85.

Engineering, tables 5 and 6,

Recreation, table 7, page 88.

Capability

Other

Capability unit Horti-
and subeclass Range site cultural Wildlife habitat
Irrigated Dryland group group
Irri- Dry-

Symbol Symbol Name Number | gated Page jland Page
11s-7 VIIs Loam Upland 4 2 69 10 70
I1s-4 VIIs Loam Upland 1 2 69 11 70
Ile-4 Viie Loam Upland 1 2 69 11 70
1Is-9 VIIs Saline Upland 5 2 69 13 71
I1s-4 VIIs Loam Upland 1 2 69 11 70
Ile-4 VIile Loam Upland 1 2 69 11 70
I11s-7 VITS | —mmmmmmmmmeen - — -- -- -
------------ Loam Upland 1 2 69 11 70
------------ Sandy Bottom 1 4 69 11 70
IVs-7 VITs | —--osemmmmmm- --- --- -- -- --
------------ Loam Upland 1 2 69 11 70
------------ Sandy Bottom 4 6 70 12 71
------ VIile e e - - -- -- -
------------ Loam Upland 1 --- -~ 11 70
------------ Sandy Bottom 4 -—- -- 12 71
------ Vile S .e- ——- -- - --
------------ Loam Upland 1 --- -- 11 70
------------ Sandy Bottom 4 --- -- 12 71
------ ViIe Loam Upland --- --- -- 11 70
......................... 1 - - -- -
_________________________ 2 -—- -- - -
------ VIile Loam Upland -~ --- -- 11 70
_________________________ 1 .l -- - -
_________________________ 2 ——- - - -
B [ 2 _— -- - .-
------ VITs Loam Upland 1 --- -- 11 70
------------ Loam Upland 1 --- -- 11 70
------ VIIs S --- - - .- --
------ VIiic i e --- --- -- - --
IIs-7 VIIs Sandy Bottom 4 1 68 11 70
I-1 VIiIc Sandy Bottom 1 1 68 11 70
11s-9 VIIs Sandy Bottom 5 1 68 11 70
------ VIIls Clay Bottom 7 --- -- 9 70
IVs-7 Vils Sandy Bottom 4 6 70 11 70
I1ls-7 VIis Sandy Bottom 4 4 69 11 70
I1Is-7 VIIs Sandy Bottom 4 4 69 11 70
------ Vile Loam Upland 6 --- -- 12 71
Vis-7 VIIs Sandy Bottom 4 6 70 12 71



Map
symbol

CeD

CF

Cg
Ch
Ck
Cm
Cn
co

CrB

Cs
cv

Dn
EbD

EPD

Es
Et

Gb
Ge
Gd
Ge
Gf
GgA
GgB
Gh
GL

GN

Go3

Gp

Gr
Gs
Gt
Gu
Gv

GUIDE TO MAPPING UNITS--Centinued

Mapping unit

Carrizo-Ebon complex, 3 to 12 percent
SlOopeS=-mmem e cemeaen
Carrizo soll----=-cccccmmmmmcaac e
Ebon s0il----cec-ecomnmm e
Carrizo and Brios soils---------------
Carrizo s0il---mmccmmamaman o
Brios S0il--eewmcconcmccnce e
Casa Grande sandy loam--~--------=-ceuono
Casa Grande loam------=---—-------c--
Casa Grande complexs--======em-cocon--
Casa Grande-Llaveen complex, alkali----
Cashion clay, saline-alkali-----------
Cherioni-Rock outcrop complex---------
Coolidge sandy loam-------------a---n=
Coolidge gravelly sandy leoam, 1 to 3
percent slopes-=-------comomoommnano
Coolidge-Tremant complex---=-c-c-ecau-
Coolidge~Laveen association, 0 to 3
percent slopes------wrm-m-momoooooo--
Coolidge s0il-m-cevocmcccccnannanaan
Laveen soil---------c----oomoo
Dune land-----emeomocccamececmeccmae e
Ebon gravelly loam, O to 8 percent

Fstrella loamMe----c-cmmccccmmoaccaanana"
Estrella loam, saline-alkali-r--=-c----
Gachado-Rock outcrop complex----------
Gadsden clay loam-----c--ecocmomoooaoo
Gadsden clay----w=smmmmmmmmmmmmmmmmeoo
Gadsden clay, saline-alkali---ecoev---
Gilman fine sandy loam-------=---"cu--
Gilman fine sandy loam, saline-alkali-
Gilman loam, 0 to 1 percent slopes----
Gilman loam, 1 to 3 percent slopes----
Gilman loam, saline-alkali------------
Gilman complex, saline-alkali---------
Gilman-Anthe association-----«-scuann-
Gilman S$0il----ccmmmcmere e
Antho sOil---c-ccccommmmcmmccaaea
Gilman-Laveen association--e-cecr~cm--o
Gilman SQil-=-emcmecmmmmcmceeaes
Laveen s0ill-s=-emcemmcmcmcmcaeeeaen
Gilman, Antho and Glenbar soils,
severely eroded-----cememmarmncarnao
Gilman loam, clayey subsoil variant,
moderately salin@-----------=-co-u-n
Glenbar
Glenbar loam, saline-alkali-----------
Glenbar clay loame~---=-c==cemmeomaaan
Glenbar clay loam, saline-alkali-----~
Glenbar clay-=m====mccecmccmcmcaaaaaan

Capability unit Horti-
and subclass Range site cultural Wildlife habitat
Irrigated Dryland group group
Irri- Dry-
Symbol Symbol Name Number | gated Page |land Page
------ Vile S - .- -- -- -
------------ Sandy Bottom 4 -— -- 12 71
------------ Clay Upland 3 ~—- -- 11 70
~~~~~~ VIIs Sandy Bottom 4 -—- -- -- --
------------------------- --- --- -- 12 71
------------------------- --- --- -- 11 70
I11s-9 VIis Saline Upland 5 69 14 71
IITs-9 VIiis Saline Upland 5 69 14 71
------ VIIs Saline Upland 5 --- -- 14 71
IIT1s-9 VIIs Saline Upland 5 ) 69 14 71
IVs-9 VIIs Sandy Bottom 3 8 70 11 70
------ Vile Loam Hills 7 -—- -- 12 71
I1s-7 VIIs Loam Upland 2 2 69 11 70
Ile-7 ViIe Loam Upland 2 2 69 11 70
I11s-6 VIIs Loam Upland 2 2 69 11 70
———————————— Loam Upland 2 -—- -- 11 70
------ VITs - - - -- -- --
------ VIilc R ittt --- --- .- -- -~
------ VIIs Loam Upland 4 -—-- -- 12 71
------ VIIe Clay Upland 3 - -- 11 70
------ Vile Clay Upland --- --- -- 11 70
......................... k3 - - - -
_________________________ 2 _— - -- -
I-1 VIIc Loam Upland 1 1 68 11 70
ITs-9 VIIs Saline Upland ) 1 68 11 70
—————— VIile Loam Hills 7 --- -- 12 71
II1s-8 VIIs Sandy Bottom 3 3 69 9 70
IITs-3 VIIs Sandy Bottom 3 3 69 9 70
IVs-9 VIIs Sandy Bottom 3 8 70 11 70
I-2 VIiic Loam Upland 1 1 68 11 70
ITs-9 VIIs Saline Upland S 1 68 11 70
I-1 Vilc Loam Upland 1 1 68 11 70
Tle-1 Vile Loam Upland 1 1 68 11 70
IIs-9 VIIs Saline Upland 5 1 68 11 70
------ VIIls Saline Upland S - -- 11 70
------------ Loam Upland 1 --- -- 11 70
------ ViIc e --- -—- -- -- --
------ VIIs B T --- --- -- -- --
------ VIIc Loam Upland --- --- -- 11 70
_________________________ 1 ——— - -- -
_________________________ 2 - -- —- -
------ ViIe Saline Upland S --- -- 11 70
IIIs-9 VIIs Sandy Bottom 5 3 69 13 71
I-1 Vilic Loam Upland 1 1 08 11 70
IIs-9 VIIs Saline Upland ) 1 68 13 N
I-1 VIic Loam Upland 1 1 68 11 70
11s-9 VIIs Saline Upland 5 1 68 13 71
I1ls-3 VIIs Loam Upland 1 3 69 11 70
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Capability unit Horti-
and sublcass Range site cultural Wildlife habitat
Irrigated Dryland group group
Map Irri- Dry-
symbol Mapping unit Page | Symbol Symbol Name Number |gated Page |land Page
GWD  Gunsight-Pinal complex, 1 to 10
percent slopes-------=-===c--wo--o-- 32 | e-er-- Vile Loam Upland ~-- --- -- 11 70
Cunsight s0il--=-ememcemraonoo- B T e e bbbt 6 - -- -- --
Pinal soil--=-=--ccmcwecocoacanam- I e B 7 --- -~ -- --
GxA  Gunsight-Rillito complex, 0 to 1
percent slopes-e--«-=------se-m-o--- 32 TVs-7 VIIs Loam Upland 6 7 70 11 70
GxB  Gunsight-Rillito complex, 1 to 3
percent SlopeS----------emem-mm-ona- 32 | ee---- Vile Loam Upland 6 --- -- 11 70
GYD  Gunsight-Rillitc complex, 0 to 10
percent slopes--------=-mm-mmmnnaun- 33 | ------ VIiie Loam Upland 6 .- -- 11 70
HAB  Harqua complex, 0 to 3 percent
510PES=mmmmmmmmmmmm e o m o —eeeo 34 | ------ VIIe Saline Upland 5 v-- -- 14 71
HAC  Harqua complex, 3 to 8 percent
s10pes--------mmmmmmm e oo 34 | ------ Vile Saline Upland S --- -- 14 71
HLC  Harqua-Gunsight complex, 0 to 5
percent slopes---------m------------ 34 | ------ Vile | ----======-=- - --- -- -- --
Harqua $01l--------evmmmmmcncmann" R T Saline Upland 5 --- -- 14 71
Gunsight s0il------cemmmmmmoaannre R L T T E Loam Upland 6 --- -- 11 70
HM Harqua-Laveen compleXx--------=n-r---=- 35 | eee--- VIIs | =---c-mmmmam --- --- -- -- --
Harqua s0il-----e-mmmrommmmommm e R B B Saline Upland 5 --- -- 14 71
Laveen s0jil-------cr-mmmmmmcm e R et ikttt Loam Upland 2 --- -- 11 70
HrB  Harqua-Rillite complex, 1 to 3
percent slopes---------m----m-oa-ooo K Vile | --====--===a- --- --- -- -- --
Harqua soil----------=s=mccoo--o- -— | emmmee | mmmme- Saline Upland 5 .- -- 14 71
Rillito s0il------c-mmmmmmmmme oo -= | mmmmmm | mmmee- Loam Upland 6 --- -- 11 70
La La Palma very fine sandy loam--------- 36 11Is-9 VIIs Saline Upland 7 5 69 14 71
Lb Laveen sandy loam---------o-cooooon-o- 37 1-2 Vile Loam Upland 2 1 68 11 70
LcA  Laveen loam, 0 to 1 percent slopes---- 37 I-1 VIiic Loam Upland 2 1 68 11 70
LcB  Laveen loam, 1 to 3 percent slopes---- 37 Ile-1 ViIe Loam Upland 2 1 68 11 70
Ld Laveen loam, saline-alkali-----==----- 37 115-9 VIIs Saline Upland 5 1 68 13 71
Le Laveen clay loam--~===--=--cem-o---oo- 37 I-1 Vile Loam Upland 2 1 68 11 70
Lf Laveen-Antho complex, saline-alkali--- 37 I11s-9 VIIS | =emmmemomom e -— 1 68 - --
Laveen fine sandy loam,
saline-alkali-----c-wcumcmoonano e | mmmeeo ] emm--- Saline Upland S -—- -- 13 71
Laveen sandy loam--=-=-=-====w------- - | mmmmem | mee-- Loam Upland 2 --- -- 11 70
Antho sandy loam, saline-alkali--- -- | ------ [ --ew-- Saline Upland S -—- -- 13 71
Antho sandy loam, 0 to 1 percent
slopes------~=cmsmmececmcmenaoo- - | mmemem ] mmeee- Loam Upland 1 --- -- 11 70
Ma Maripo sandy loam----===r-=-------=2==- 38 T111s-7 Vils Loam Upland 4 4 69 11 70
Mo Mohall sandy loam----------c-cccuueean 39 1-2 Vilc Loam Upland 2 1 68 11 70
Mp Mohall loame------------cemmmmmmcaaan 39 I-1 VIiic Loam Upland 2 1 68 11 70
Mr Mohall clay loam--~-~-===swr=nm-e----- 39 1-1 Vilc Loam Upland 2 1 68 11 70
Ms Mohall clay--====-==---ccmmemmmmmcaeenn 39 1IIs-3 VIls Loam Upland 2 3 69 11 70
MTB  Mohall-Tremant complex, 0 to 3
percent s5lopes---ew-=--------cwoo--- 39 | ee---- VIIs Loam Upland 2 -—- -- 11 70
MV Mohall-Laveen association---------===- 40 | =n---- VIIc Loam Upland 2 - -~ 11 70
Pa Perryville sandy loam---===---cc-caen- 41 11s-7 VIls Loam Upland 6 1 68 11 70
Pb Perryville loam, saline-alkali-------- 41 Ti1s-9 VIiis Saline Upland 5 S 69 14 71
PeA  Perryville gravelly loam, 0 to 1
percent slopess-----ceeoromoonoooana 41 I1s-7 VIIs Loam Upland 6 1 68 11 70
PeB Perryville gravelly leam, 1 to 3
percent slopes------=---mcommaooooan 41 I1e-7 Vile Loam Upland 6 1 68 11 70
PRB  Perryville-Rillito complex, 0 to 3
percent slopes----=-=-we------—----- 41 | ------ VITs Loam Upland 6 - .- 11 70
PsA  Pinal loam, 0 to 1 percent slopes----- 42 IVs-5 VIiIs Loam Upland 7 7 70 11 70
PsB  Pinal loam, 1 to 3 percent slopes----- 42 | --e-e- Vile Loam Upland 7 - -- 11 70
PT Pinal gravelly loamm------c-=-=c-=cwax 42 | -e---- Vils Loam Upland 7 --- -- 11 70
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PvB Pinal-La Palma loams, 1 to 3 percent
slopes------ccccmcmcm e 42 ) ----e- Vile | -=---------=- ——- --- -- -- --
Pinal soil------------smmcmmmmano- N e e Loam Upland 7 -~ -- 11 70
La Palma s0il--=---omomomamonamnnn R R i it Saline Upland 5 --- -- 14 71
PWB  Pinal-Suncity complex, 0 te 3 percent
S1OpeS---mmcmcm e aaem e 43 | ------ VIis Loam Upland 7 --- -~ 11 70
PYD  Pinamt-Tremant complex, 1 to 10
percent slopes--------c--cccoccamnao- 43 | -e-=-- VIle | ~-=-r=srr---- 2 --- -- 11 70
Pinamt s0il------comocmmommaaaan e e I Clay Upland --- --- -- -- --
Tremant soil--------==ccccmcncnnaax B e T Loam Upland --- --- -- -- --
RaA Rillito sandy loam, 0 to l percent
SLOPEeS-c-we o m e 44 I1s-6 Vils Loam Upland 6 2 69 11 70
RaB  Rillito sandy loam, 1 to 3 percent
SlOpeS-—wrmor o m e e e 45 Ile-6 Viie Loam Upland 6 2 69 11 70
RbA  Rillito loam, 0 to 1 percent slopes--- 45 I1Is-6 VIIs Loam Upland 6 2 69 1 70
RbB  Rillito loam, 1 to 3 percent slopes--- 45 1le-6 VIile Loam Upland 6 2 69 11 70
RhB  Rillito-Harqua complex, 1 to 3
percent slopes---------semmmsnaoaaa 45 | ------ Vile | ===c--cmeea-- --- --- -- -- --
Rillito s0il------meommmmmmeemme o e N LR Loam Upland 6 --- -- 11 70
Harqua s0il-------—smmomccoccanans T B B Saline Upland 5 -—- -- 14 71
RpE  Rillito-Perryville complex, 5 to 20
percent slopes----------wo-mmoommao- 45 | ------ Vile Loam Upland 6 . - 11 70
RS Rock outcrop-Cherioni complex--ew--w-- 46 | mmm-mm | mmemee | memeemmemeeeeo --- --- -- -- --
Rock outcrop----------~ce=emaca-n- N e VITT | —=--oemmmeme --- - -- - --
Cherioni s0il-r-----------""oc--- R T VIile Loam Hills 7 --- -- 12 71
Ta Toltec loam------memmommmccmccccemoeee 48 IIs-7 VIIs Loam Upland 7 1 68 11 70
T8 Torrifluvents-=------c-ooooomomooooo 48 1 —-wwn- VIile Loam Upland 4 4 69 11 70
Te Torriorthents---cuomcmome oo ccmeeeeee 48 | ------ VIIS | ==---mmmmmems - --- -- -- --
TD Torripsamments and Torrifluvents,
frequently flooded----------c"c-uun- 48 | =mm--- VITT | —--mmmmmmmee 4 --- -- -- --
Te Tremant 10am-------c-c-c--uommmoannans 49 ITs-7 VIIs Loam Upland 2 1 68 11 70
TfA  Tremant gravelly loam, 0 to 1 percent
SlopesS-ccmmmmmmm e 49 IIs-6 VIIs Loam Upland 2 1 68 11 70
TfB  Tremant gravelly loam, 1 to 3 percent
Slopes------mmm e e enan 49 ITe-6 Vile Loam Upland 2 1 68 11 70
Tg Tremant clay loam--w-=----ccccmaomannn 49 I1Is-7 ViIs Loam Upland 2 1 68 11 70
Th Tremant gravelly clay loam--------w--- 50 I1s-6 VIIs Loam Upland 2 1 68 11 70
TPB  Tremant complex, 0 to 3 percent
Slopes-~-------smmmmmmmmmecmeemo oo 50 | ---e-- VIIs Loam Upland 2 --- -- 11 70
TrA  Tremant-Rillito complex, 0 to 1
percent slopes--------cmcu-moooonman 50 Ils-6 VIIs Loam Upland --- --- -- 11 70
Tremant soil-------r-rocooooemoooo N R e e B LE L R e 2 1 68 -= --
Rillito SOil------emocccceccaaanas == | =me=== | ememm= | mmmmmmemeeaa- 6 2 69 -- --
TrB  Tremant-Rillito complex, 1 to 3
percent slopes------------c-c-omooo- S0 | ------ Vile Loam Upland --- - - 11 70
Tremant $0il-----------me-mmomounn = | semwmms | meeeem | mevemmcceoooa- 2 I 68 -- --
Rillito $0il----omcmommmmmmccan e e B B il 6 2 69 -- --
TSC Tremant-Rillito complex, 0 to 5
percent slopes------s-mmmommoooooaao 51 | ------ VIIs Loam Upland - - -- 11 70
Tremant sQil------cemerrnronenres N e e Htn il BT L e e 2 --- -- -- --
Rillito s0il-==---cccmcocmcncncaa- == | mmmmmm | mmmmee | mmmmesommeee- 6 --- -- -- --
Tt Trix clay loam-------e-wocomcmcaanaanann 51 I-1 VIIc Loam Upland 1 1 68 11 70
Tu Tucson loam------=-c=---om-commomomo 52 I-1 VIic Loam Upland 2 1 68 11 70
Tw Tucson clay loam--=-=-ccrromcecnmaaan- 52 I-1 VIlc Loam Upland 2 1 68 11 70
Va Valencia sandy loam------~-e-eoomonuns 53 I-2 ViTc Loam Upland 1 1 68 11 70
Vb Valencia sandy loam, saline-alkali---- 53 I1s-9 VIIs Saline Upland 5 1 68 11 70
Ve Valencia gravelly sandy loam--~--c---- 54 I-2 Vilc Loam Upland 1 1 68 11 70
Vecont 10am-------cemccmnmer e e ccnenne 54 I11s-8 VIIs Clay Bottom 3 3 69 9 70

Ve
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V§ Vecont clay---------=----cmmcomommcun- 55 IT1s-3 VIIs Clay Bottom 3 3 69 9 70
Vg Vint loamy fine sand----<---w----=n--- 55 T11s-7 VIils Sandy Bottom 4 4 69 11 70
Vh Vint fine sandy loam------=----o------ 55 I11s-7 VIls Sandy Bottom 4 2 69 11 70
Vk Vint loame-e===----cce---cwmcocramcamooo 55 I11s-7 VIIs Sandy Bottom 4 2 69 11 70
Vn Vint clay loam---------r---emmmmnmoman 56 11s-7 VIis Sandy Bottom 4 2 69 11 70
Vr Vint-Carrizo complexe---e=c---=sceo--- 56 [ ------ VIIs Sandy Bottom 4 - -- -- --

Vint s0iles--cerececcmcemmmmcmaea T BT T B e --- --- -- 11 70

Carrizo $0il--=---e-mmcccmmemmaman I B R e L L e --- --- -- 12 71
Wg Wintersburg complex----------co-m-ae-n 56 I1s-3 VIIS | =mm-emmmmmmom 2 3 69 11 70
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This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing accessibility
issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.
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individual's income is derived from any public assistance program. (Not all prohibited
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contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.



mailto:ServiceDesk-FTC@ftc.usda.gov
http://offices.sc.egov.usda.gov/locator/app

	Accessibility Statement
	Cover
	How To Use This Soil Survey  
	Contents  
	How This Survey Was Made  
	General Soil Map   
	Descriptions of the Soils
	Use and Management of the Soils  
	Formation and Classification of Soils
	Additional Facts About the Area
	Literature Cited
	Glossary  
	Guide to Mapping Units
	General Soil Map
	Index to Map Sheets
	Soil Legend 
	 Conventional and Special Symbols Legend




