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Major fieldwork for this soil survey was done in the period 1965-68. Soil names and
descriptions were approved in 1968, Unless otherwise indicated, statements in the publi-
cation refer to conditions in the county in 1965. 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 Pima Seil Conservation

Either enlarged or reduced copies of the soil map in this publication can be made
by commercial photographers, or they can be purchased on individual order from the
Cartographic Division, Soil Conservation Service, United States Department of Agri-

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms and ranches; in selecting sites
for roads, ponds, buildings, and other
structures; and in judging the suitability
of tracts of land for agriculture, industry,
and recreation.

Liocating Soils

All the soils of the Tucson-Avra Valley
Area are shown on the detailed map at
the back of this publication. This map
consists of many sheets made from aerial
photographs. Each sheet is numbered to
correspond with a number on the Index to
Map Sheets.

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

Finding and Using Information

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

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent ma-
terial 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 limi-
tation for a given use can be colored green,
those with a moderate limitation can be
colored yellow, and those with a severe
limitation can be colored red.

Farmers and those who work with
farmers can learn about use and manage-
ment of the soils from the soil descriptions
and from the discussions of the capability
units.

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil
features in the Tucson-Avra Valley Ares
that affect engineering practices.

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

Newcomers in the Tucson-Avra Valley
Area may be especially interested in the
section “(Yeneral 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
publication and in the section “General
Nature of the Area.”

Cover picture:

Barley growing on Grabe silty clay loam
south of Tucson. In the background are the Tucson Mountains
and housing developments.
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SOIL SURVEY OF THE TUCSON-AVRA VALLEY AREA,
ARIZONA

BY FREDERICK W. GELDERMAN, SOIL CONSERVATION SERVICE, UNITED STATES DEPARTMENT OF AGRICULTURE

SOILS SURVEYED BY BRUCE A. WHITNEY, FREDERICK W. GELDERMAN, AND WILLIAM P. TRIPP, SOIL CONSERVATION
SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN CCOPERATION WITH THE
UNIVERSITY OF ARIZONA AGRICULTURAL EXPERIMENT STATION

HE TUCSON-AVRA VALLEY AREA is in the

eastern part of Pima County between the Papago
Indian Reservation and the Coronado National Forest in
Arizona (fig. 1). The Area contains most of the cultivated
soils in Pima County that are irrigated. The cropland is
on both sides of the Santa Cruz River. It extends from
Santa Cruz County on the south to Pinal County on the
north, and into the Avra Valley, west of the Tucson Moun-
tains, All of the Area along the Santa Cruz River is cul-
tivated, except for urban development around the city of
Tucson. The survey area covers 214,100 acres. About 70,000
acres of the land is farmed under irrigation.

The major crops are cotton, sorghums, and such small
grains as barley. Other crops grown are alfalfa, lettuce,
pecans, safflower, and such truck crops as corn and melons
that are used locally. Outside the cultivated areas, the
vegetation consists mainly of mesquite, paloverde, saguaro,
creosotebush, and annual and perennial grasses and weeds.

Tucson is the county seat of Pima County and the popu-
lation in 1970 was 258,308. The city began as a small
Indian village near the foot of Sentinel Peak. Most of the
people in the city of Tucson, however, do not live within
the survey area. The population of Pima County in 1970
was 344,904, and nearly 50,000 of this number lived in the
survey area. Housing developments and a few small indus-
tries are gradually taking over some of the farmland near
Tucson, Marana, Cortaro, and Sahuarita.

Winters are mild in the survey area, and summers are
hot and dry. The summer temperature is especially good
for growing cotton and sorghums. Two periods of rain-
fall occur annually in the Area. The first occurs in the last
half of the summer, and the second period occurs late in
fall and winter. Because of the long, dry spring little
forage is available early in summer for range cattle.

Water for irrigation and for domestic use is obtained
from the underground water table by pumps. As the
water 1s drawn from the ground, the level of the water
table drops from 4 feet to 10 feet each year. As the water
level drops and the cost of obtaining the water increases,
use of the land in the Area for farming is likely to di-
minish unless supplemental water supplies are developed.

Tucson has become a tourist and resort center in Ari-
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Figure 1.—Location of Tucson-Avra Valley Area in Arizena.

State Agricultural Experiment Station at Tucson

zona because of the mild winters and good accommoda-
tions. Community housing developments for retired peo-
ple, such as the development in Green Valley, are increas-
ing in number. Much undeveloped land that can be used
for industrial expansion is in the Area.

Small recreation and wildlife protection facilities are
being developed in both the Santa Cruz and the Avra
Valleys. These generally are run by farmers along with
their routine farming operations.
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How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in the Tucson-Avra Valley Area, 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 stleams, the kinds of
native plants or crops, the kinds of rock, and many facts
about the soils. They dug many holes to expose soil pro-
files. A profile is the sequence of natural layers, or hori-
zons, 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.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. The soil series and the soil phase are
the categories of soil classification most used in a local
survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Fach 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. Brazito and
Comoro, 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 af-
fect their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
soil and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Anthony sandy loam, 1 to 3 percent
slopes, is one of several phases within the Anthony 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
photographs show woodlands, buildings, field borders,
trees, and other details that help in drawing boundaries
accurately The soil map in the back of this publication
was prepared from the aerial photographs.

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

Some mapping units are made up of soils of different
series, or of different phases within one series. Two such
kinds of mapping units are shown on the soil map of the
Tucson-Avra Valley Area: soil complexes and undif-
ferentiated 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 com-
plex contains some of each of the two or more dominant

soils, and the pattern and relative proportions are about
the same in all areas. The name of a soil complex consists
of the names of the dominant soils, joined by a hyphen.
Cave-Rillito complex, O to 8 percent slopes, is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individually 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
soils, or of two or more. The name of an undifferentiated
group consists of the names of the dominant soils, joined
by “and.” Anthony and Sonoita soils, 0 to 5 percent
slopes, is an example.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded
that it cannot be classified by soil series. These places
are shown on the soil map and are described in the sur-
vey, but they are called land types and are given descrip-
tive names. Riverwash is a land type in the Tucson-Avra
Valley Area.

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

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then neceds
to be organized in such a way as to be readily useful to
different groups of users, among them farmers, managers
of woodland and rangeland, and engineers.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test
these groups by further study and by consultation with
farmers, agronomists, engineers, and others, and then
they adjust the groups according to the results of their
studies and consultation. Thus, the groups that are fi-
nally evolved reflect up-to-date knowledge of the soils
and their behavior under present 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 the Tueson-Avra Valley
Area. A soil association is a landscape that has a distine-
tive proportional pattern of soils. It normally consists of
one or more major soils and at least one minor soil, and
it is named for the major soils. The soils in one associa-
tion may occur in another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in an Area, who want to
compare different parts of an Area, or who want to know
the location of large tracts that are suitable for a cer-
tain kind of land use. Such a map is a useful general
guide to managing a watershed, a wooded tract or a
wildlife area, or in planning engineering works, recrea-
tional facilities, and community developments. Tt is not
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a suitable map for planning the management of a farm
or field, or for selecting 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 characteristics that affect their man-
agement.

The five soil associations in the Tueson-Avra Valley
Area are discussed in the following pages. The average
annual temperature in these associations is 67°F.

1. Grabe-Anthony-Gila Asscociation

Level and nearly level to gently sloping soils that are
dominantly loam to gravelly sandy loam; on flood plains
and alluvial fons

Soils on flood plains of the Santa Cruz River and on
alluvial fans of its tributaries make up this association.
Slopes range from 0 to 3 percent. Elevation ranges from
1,850 feet to more than 3,070 feet, and the annual rainfall
ranges from 9 to 12 inches. The growing season ranges
from 230 to 280 days. The vegetation is mesquite, creo-
sotebush, paloverde, cactus, snakeweed, burroweed, and
annual grasses and weeds.

This association makes up about 40 percent of the Area.
Grabe soils make up about 29 percent of this association;
Anthony soils, 22 percent; Gila soils, 17 percent; and the
minor soils and land types the remaining 32 percent.

Grabe soils are deep, are well drained, and have high
available water holding capacity. They have a grayish-
brown surface layer that ranges from gravelly sandy
loam to silty clay loam and are underlain by loamy ma-
terial.

Gila soils are deep and well drained. Their available
water holding capacity is high. They have a surface layer
of brown loam, sandy loam, or silty clay loam and are
underlain by loamy material.

Anthony soils are deep and well drained and have mod-
erate available water holding capacity. They have a
brown surface layer that ranges from gravelly sandy
loara to loam and are underlain by sandy loam and grav-
elly sandy loam.

Minor soils in this association are the Arizo, Brazito,
Comoro, Glendale, Pima, and Vinton. Also in this asso-
ciation are small areas of the land types Gravelly alluvial
land, Gullied land, Riverwash, and Rock land.

The soils in this association are used mainly for irri-
gated crops, for urban development, and as a source of
material for making bricks. Cotton, sorghums, barley,
alfalfa, corn, and xeaetables are the chief nngatod Crops.
The farms range from 30 to 1 ,800 acres. These soils have
few limitations in use. Lsmg green-manure crops, leav-
ing all crop residue on the soil, and using rough tillage
are ways to maintain good tilth and good water intake
rates.

Most of the soils in this association are suitable for
structural uses in dams, dikes, and roadbeds. They are
also suitable for use as building sites for homes and in-
dustries and for use as recreational and wildlife areas.

2. Anway-Anthony Association

Level and nearly level to gently sloping soils that are
dominantly silty clay loam to gravelly sandy loam; on
valley plains and in drainageways

Soils in drainageways and on the plains in the Avra
Valley make up this association. Slopes range from 0 to
3 percent. Elevation ranges from about 1,950 to 2,350
feet, and the annual rainfall is 9 to 10 inches. The grow-
ing season ranges from 250 to 280 days. The vegetation is
creosotebush, cactus, saltbush, scattered mesquite, and
annual grasses and weeds.

This association makes up about 19 percent of the
Area. Anway soils make up about 52 percent of the asso-
clation; Anthony soils, 11 percent; and minor soils, the
remaining 37 percent.

Anwav soils are deep and well drained and have high

available water holding capacity. They have a hfrht
yellowish-brown sur face layer of Toam, silty clay loam, or
sandy loam. Below this is thin loam or clay loam under-
%ain by loam, silt loam, silty clay loam, or sandy clay
oam.

Anthony soils are deep and well drained and have mod-
erate available water holding capacity. They have a
brown surface layer that ranges from gravelly sandy
loam to loam and sandy loam “and gravelly sandy loam
underlying material.

Minor soils in this association are the Estrella, Gila,
Mohave, Trix, Valencia, Vekol, and Vinton.

About half of the acreage of this association is used
for irrigated crops, and the other half is used for desert
range (fig. 2). Cotton, sorghums, barley, alfalfa, corn,
and vegetables are the chief irrigated crops. The farms
on these soils range from 820 to 2,000 acres. The adjacent,
fenced grazing areas range from 160 to 10,880 acres. Such
practices as using green-manure crops, 1eav1n0‘ all crop
residue on the soil, and using rough tillage are needed to
maintain good tilth and good water intake rates. These

soils have few limitations in use. Some areas, however,
are subject to infrequent flooding from Brawley Wash
and other large washes.

Most of the soils of this association are suitable for
structural uses in dams, dikes, and roadbeds. They are
also suitable for use as building sites and as recreational
and wildlife areas.

3. Sonoita-Valencia-Tubac Association

Nearly level and undulating soils that are dominantly
sondy loam; on terraces and alluvial fans

Soils on terraces in the Santa Cruz Valley and on allu-
vial fans in the Avra Valley make up this association.
Slopes are 0 to 5 percent. Elevation ranges from 1,920
feet to 3,100 feet. The annual rainfall ranges from 9 to
12 1nches, and the growing season from 230 to 280 days.
The vegetation is cholla, mesqulte, paloverde, cactus, bur-
roweed snakeweed, whitethorn, ironwood, creosotebush,
and annual grasses and weeds (fig. 3).

This association makes up about 27 percent of the
Area. The Sonoita soils make up about 48 percent of this
association; the Valencia soils, 19 percent; the Tubac
soils, 18 pelcent and minor soils and land types, the
remaining 15 percent.

Sonoita soils are deep, are well drained, and have high
available water holding capacity. They have a brown
surface layer that ranges from gravelly sandy loam to
silty clay loam that is underlain by sandy loam and light
sandy clay loam.
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Figure 2.—Grain sorghum on Anway and Anthony soils in soil association 2.

Valencia soils are deep and well drained. Their avail-
able water holding capacity is moderately high. They
have a surface layer of reddish-brown sandy loam. Below
this is brown sandy loam 20 to 40 inches deep over sandy
clay loam.

Tubac soils are deep and well drained and have high
available water holding capacity. Their surface layer is
yellowish-red sandy loam, sandy clay loam, and clay.
Below this is reddish-brown clay and heavy clay loam.
The clay surface layer in these soils is the result of ero-
sion or leveling.

Minor soils 1n this agsociation are the Anthony, Cowan,
Palos Verdes, and Pinaleno. Also in the association are
small areas of the land types Gravelly alluvial land, Rock
land, and Rough broken land.

The soils in this asscciation are used mainly for irri-
gated crops, for desert range, and for urban development.
Cotton, sorghums, and barley are the chief crops, but
small areas of irrigated pasture and peanuts also are
grown. The farms range from 160 to 1,200 acres. The
solls have few limitations in use. Such practices as using
green-manure crops, leaving all crop residue on the soil,

and using rough tillage arc needed in irrigated areas to
maintain good tilth and good water intake rates.

Most of the soils in this association are suitable as sites
for dams, dikes, and ponds, and for use in roadbeds. They
are also suitable for use as building sites and for use as
recreational and wildlife areas.

4. Mohave-Laveen-Tres Hermanos Association

Nearly level and gently sloping soils that are dominantly
loam to sandy loam; on low terraces and fans

In this association are soils on low terraces and low
fans in the Avra and Santa Cruz Valleys. Slopes are 0
to 3 percent. Elevation ranges from about 1,920 to about
2,700 feet. The annual rainfall ranges from 9 to 11 inches,
and the growing season from 240 to 280 days. The vegeta-
tion on this association is mainly creosotebush, cactus,
and annual grasses and weeds, but mesquite grows in
scattered areas.

This association makes up about 12 percent of the sur-
vey area. Mohave soils make up about 47 percent of the
association; Laveen soils, about 20 percent; Tres Her-
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Figure 3.—Cholla, snakeweed, mesquite, and annuals on Valencia
and Sonoita sandy loams in the drier part of soil association 3
that is used as desert range.

manos soils, about 12 percent; and minor soils, the re-
maining 21 percent.

Mohave soils are deep and well drained and have high
available water holding capacity. They have a sandy
loam, loam, silt loam, and clay loam surface layer and
a clay loam subsoil.

Laveen soils are deep and well drained. Their available
water holding capacity is high. They are light-brown,
limy soils that have loam or gravelly loam underlying
layers.

Tres Hermanos soils are deep and well drained and
have high available water holding capacity. They have
a surface layer of brown gravelly sandy loam and loam.
Below this 1s heavy loam and clay loam.

Minor soils in this association are the Gila, Glendale,
Rillito, Tubac, and Valencia.

The soils in this association are used mainly for desert
range, for irrigated crops, and for urban development.
Cotton, sorghums, and barley are the chief crops. The
farms range from 320 to 1,200 acres. The high content of
lime in the Laveen and Tres Hermanos soils and the low
content of organic matter are the chief limitations. Only
crops that tolerate large amounts of lime grow well on
these soils. Using green-manure crops and leaving all
crop residue on the soils help to maintain good tilth and
the intake of water and improve the available water hold-
ing capacity.

Most of the soils in this association are suitable for
structural uses in dams, dikes, and roadbeds. They are
also suitable for use as building sites and for use as wild-
life areas. Some water runs off these soils into sandy
drainageways.

5. Cave-Rillito-Mohave Association

Nearly level to gently rolling soils that are dominantly
gravelly loam and grovelly sandy loam; on low dissected
terraces

Soils on low dissected terraces in the Santa Cruz Val-
ley make up this association. Slopes range from 0 to 8
percent. Elevation ranges from 2,820 to 2,680 feat. The
annual rainfall is about 9 to 11 inches, and the length of
the growing season is 240 to 280 days. The vegetation is
creosotebush, cactus, and annual grasses and weeds.

This association makes up about 2 percent of the Area.
Cave soils make up about 46 percent of the association;
Rillito soils, about 35 percent; Mohave soils, about 12
percent; and minor soils, the remaining 7 percent.

Cave soils are well drained. They have a gravelly loam
surface layer less than 20 inches deep over a strongly
cemented to indurated lime hardpan.

Rillito soils are well drained, and they have a pinkish-
gray, gravelly sandy loam surface layer. In the lower
part of their profile are layers of highly calcareous grav-
elly loam and gravelly sandy loam that are weakly ce-
mented.

Mohave soils are deep and well drained. They have a
surface layer of sandy loam, loam, silt loam, and clay.
The subsoll is clay loam.

Minor soils in this association are in the Anthony, La-
veen, and Valencia series.

The soils in this association are used mainly for urban
development, as a source of gravel, and as desert range.
The chief limitations to use are the strongly cemented
or indurated horizons in the Cave soils, the gravel in the
Rillito soils, and the high content of lime in both of these
soils.

The soils in this association are suitable for structural
uses in dams, dikes, and roadbeds. They are also suitable
for use as building sites for homes and industries and for
use as wildlife areas.

Descriptions of the Soils

This section describes the soil series and mapping units
in the Tucson-Avra Valley Area. Each soil series is de-
seribed in considerable detail, and then, briefly, each map-
ping unit in that series. Unless it is specifically mentioned
otherwise, it is to 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 map-
ping unit, it is necessary to read both the description of
the mapping unit and the description of the soil series
to which it belongs.

An important part of the description of each soil series
is the soil profile, that is, the sequence of layers from the
surface downward to rock or other underlying material.
Each series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The
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TaBLe I.—Acreage and proportionate extent of mapping units

Mapping unit Acres | Percent Mapping unit Acres | Percent
Agua very fine sandy loam_____________.._._ 1, 875 0.9 || Mohave sandy loam, 1 to 3 percent slopes_____ 2, 527 1.2
Anthony sandy loam, 0 to 1 percent slopes____; 5, 008 2.3 || Mohave loam, 0 to 1 percent slopes___________ 1,905 .9
Anthony sandy loam, 1 to 3 percent slopes_.__| 4,123 1. 9 || Mohave loam, 1 to 3 percent slopes___________ 1, 2901 .6
Anthony gravelly sandy loam, 0 to 1 percent Mohave clay loam_. ________________________ 3, 508 1.6
slopes_ . _ . 937 .4 || Mohave-Tres Hermanos complex, 0 to 3 per-
Anthony gravelly sandy loam, 1 to 3 percent cent slopes_ . - ____________.._... 2,074 1.0
slopes. . L e 14, 178 6. 6 || Palos Verdes-Sonoita complex, 0 to 5 percent
Anthony loam _ __. __._______ . _____._ 804 .4 SOPeS - oo e 991 .5
Anthony soils, 0 to 3 percent slopes_._________ 1, 223 .6 || Pimasilty elay loam_______________________. 4, 990 2.3
Anthony and Sonoita soils, 0 to 5 percent slopes_| 4, 268 2. 0 || Pinaleno gravelly sandy loam, 1 to 5 percent
Anway sandy loam_ ______ ... ___.____ 2, 833 1.3 SlOPES_ o e 780 .4
Anway loam____ . _______ . _.____._____ 8, 668 4.1 || Rillito sandy loam, 1 to 3 percent slopes______ 740 .3
Anway silty elay loam._ ____________________ 8, 335 3.9 | Rillito gravelly sandy loam, 0 to 8 percent
Arizo gravelly sandy loam_._______________._ 1,013 .5 slopes_ - o ____ 2, 405 1.1
Brazito loamy sand___________________._._____ 927 .4 !l Rillito-Tres Hermanos Complex, 1 to 5 percent
Brazito gravelly loamy sand, 1 to 3 percent SloPes - . 1, 085 .5
slopes_ e 986 O Riverwash oo 2,171 1.0
Brazito sandy loam_________________________ 880 4| Roekland_ . ____ 1, 15¢ . b
Cave gravelly loam, 0 to 5 percent slopes.__.___ 756 .4 ]| Roughbrokenland_ _.____. .. ______________ 824 .4
Cave-Rillito complex, 0 to 8 percent slopes___. .| 2, 649 1. 2 || Rough broken land-Palos Verdes complex, 0 to
Comoro sandy loam___ . ____._ .. ________ 6, 120 2.9 60 percent slopes________________________. 4,821 2.3
Comoro gravelly sandy loam, 1 to 3 percent Sonoita sandy loam, 0 to 1 percent slopes..____ 4, 373 2.0
slopes__ - 1, 213 . 6 || Sonoita sandy loam, 1 to 3 pereent slopes______| 1,972 .9
Comoro loam_ . ____________ ... 1, 448 .7 1 Sonoita loam - oo ___________. 2,125 1.0
Cowan loamy sand, 0 to 1 percent slopes___.._ 466 . 2 || Sonoita sandy elay loam____.________________ 3, 193 1.5
Cowan loamy sand, 1 to 3 percent slopes______! 628 .3 || Sonoita silty clay loam______________________ 526 .2
Cowan sandy loam_ ________________________ 517 . 2 || Sonoita-Tubac complex, 1 to 3 percent slopes__| 2, 287 1.1
Cowan-Valencia complex, 0 to 5 percent slopes_ 304 . 1 || Tres Hermanos gravelly loam, 1 to 3 percent
Estrella loam_ . o ___. | 582 .3 slopes__ .. | 373 .2
Gila sandy loam.______________.____________ 1,774 . 8 || Tres Hermanos-Mohave complex, 0 to 3 percent
Gila loam, 0 to 1 percent slopes. . ________.._ 10, 435 4.9 slopes.. . _____ 3, 096 1.4
Gila loam, 1 to 3 percent slopes___.__________ 1, 063 .5 | Trix silty elay Yoam_ . _________________ 1,955 .9
Gila silty elay loam_____________________.___._ 528 . 2 || Trix-Estrella complex, severely eroded._ - ______ 2,303 11
Glendale loam_ __________________.____.____ 1, 129 .5 || Tubac sandy loam, 0 to 1 percent slopes______ 2, 006 .9
Glendale silty elay loam. .. ______ 1, 341 .6 || Tubac sandy loam, 1 to 3 percent slopes. . ____ 1, 018 .5
Glendale silty clay loam, severely eroded__.___ 1, 234 . 6 || Tubac sandy clay loam, 0 to 1 percent slopes___| 3, 169 1.5
Grabe gravelly sandy loam, 1 to 3 percent Tubac sandy clay loam, 1 to 3 percent slopes___ 303 .1
slopes_ .- 345 .2 || Tubac elay, eroded_ ___.___________.________ 1, 365 .6
Grabeloam.__________ ___________________._ 13, 560 6. 3 || Tubac-Tres Hermanos gravelly loams, 0 to 3
Grabe gravelly loam, 0 to 1 percent slopes_____ 377 .2 pereent slopes__ . _____ 1, 003 .5
Grabe gravelly lcam, 1 to 3 percent slopes_ .- __ 392 .2 || Tubac complex, 0 to 5 percent slopes_____._._._ 448 .2
Grabe silty clay loam . ___ ___ . _____________ 7, 384 3. 5 || Valencia sandy loam, 0 to 1 percent slopes.____ 5, 561 2.6
Grabe soils, 0 to 3 percent slopes..______ o 1,778 . 8 Il Valencia sandy loam, 1 to 3 percent slopes_____ 539 .3
Gravelly alluvial land__..____________________ 4,703 2. 2 || Valencia-Anthony sandy loams, 1 to 5 percent !
Gulliedland_ .. _________________________. 1, 375 .6 S1OPeS. .. 1,765 | .8
Laveen sandy loam, 0 to 1 percent slopes______ 331 . 2 | Valencia-Gravelly alluvial land complex; 1 to 5 ’
Laveen sandy loam, 1 to 3 percent slopes______ 430 .2 percent slopes_ . _________ . _____._.__ 532 ’ .2
Laveen gravelly sandy loam, 1 to 3 percent Valencia-Sonoita sandy loams, 1 to 5 percent !
slopes.. . 454 .2 slopes. .. 4, 800 | 2.2
Laveen loam, 0 to 1 percent slopes...____.____ 708 .31 Vekol silty elay loam . . ____________________ 3, 360 1.6
Laveen loam, 1 to 3 percent slopes____________ 465 . 2 || Vinton loamy sand, 0 to 1 percent slopes. _____ 2,125 1.0
Laveen complex, 0 to 5 percent slopes_.. .. _____ 2, 034 1. 0 || Vinton loamy sand, 1 to 3 percent slopes______ \ 357 | .2
Laveen-Rillito complex, 0 to 3 percent slopes___| 1, 635 .8 || Vinton sandy loam._ _ _ . _____________________ ; 460 .2
Laveen gravelly sandy loam, heavy variant, Vinton-Anthony sandy loams_ _ . _____________ | 4,223 ’ 2.0
1 to 3 percent slopes._____________________ 257 .1 Total ____ . 214, 100 | 100. 0
Mohave sandy loam, 0 to 1 percent slopes.____| 3,123 1.5 i i
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second, detailed and in technical terms, is for scientists,
engineers, and others who nced to make thorough and
precise studies of soils. Unless otherwise stated, all color
terms are for dry soil.

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

Following the name of each mapping unit is a symbol
in pfuentheses This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each de-
scription of a mapping unit is the capability unit in
which the mapping unit has been placed. The page for
the description of each capability unit can be found by
referring to the “Guide to Mapping Units” at the back
of this survey.

The acreage and a proportionate extent of each map-
ping unit are shown in table 1. Many of the terms used
n deseribing 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 (73).1

Agua Series

The Agua series consists of well-drained very fine
sandy loams and silt loams about 2 feet thick over fine
sand. These soils formed in mixed material that was de-
posited on flood plains by rivers and streams. Slopes are
0 to 1 percent. Elevation ranges from 1,900 to 2,500 feet,
and the annual rainfall is 9 to 11 inches. The frost-free
scason is 240 to 280 days. The vegetation is annual
grasses, weeds, mesquite, and creosotebush.

In a representative profile the surface layer is pale-
brown very fine sandy loam about 6 inches thick. The
next layer is pinkish-gray and brown very fine sandy
loam and silt loam about 23 inches thick. Below this is
light-gray fine sand to a depth of 69 inches.

Permeability of these soils is moderate. In irrigated
areas the available water holding capacity is 6 to 714
inches. In areas not irrigated the water-supplying ca-
pacity is 9 to 11 inches. Roots can penetrate to a depth of
more than 60 inches.

Agua soils are used for irrigated crops and urban de-
velopment, as desert range, and as a source of material
for engineering work. The chief irrigated crops are sor-
Ohums, small grains, cotton, alfalfa, and pasture.

Representative profile of Agua very fine sandy loam
(1,900 feet south and 1,600 foet west of the northeast
corner of sec. 16, T. 12 S.,, R. 12 K.} :

Al—0 to 6 inches, pale-brown (10YR 6/3) very fine sandy
loanm, dark brown (10YR 4/3) when moist; massive;
slightly hard when dry, very friable when moist, non-
sticky and nonplastic when wet; common very fine roots;
common, very fine and a few, fine, tubular pores and a
few, very fine and fine, interstitial pores; common fine
mica flakes; strongly effervescent; moderately alkaline
(pH 8.0) ; elear, smooth boundary.

C1—6 to 29 inches, pinkish-gray (7.5YR 6/2) and brown
(10YR 5/3) thinly stratified very fine sandy loam and
silt loam, dark brown (7.5YR 4/2) and dark grayish
brown (10YR 4/2) when moist; massive; soft when dry,
very friable when moist, nonsticky and slightly plastic

! Ttalic numbers in parentheses refer to Literature Cited, p. 69.
425-218—72—2

when wet; common very fine roots to a depth of 18
inches; a few to common, very fine, tubular pores and a
few, very fine, interstitial pores; common fine mica
flakes; slightly effervescent; moderately alkaline (pH
8.0) ; abrupt, wavy boundary.

I1C2-—-29 to 69 inches, light-gray (10YR 7/2) fine sand, dark
brown (10YR 4/3) when moist; a few thin strata of
loam or very fine sandy loam ; single grain; loose when
dry, nonsticky and nonplastic when wet; a few fine
roots; many, very fine, interstitial pores; common fine
mica flakes; noneffervescent; mildly alkaline (pH 7.8).

Hues are 7.5YR or 10YR throughout the profile. In plowed
areas the Ap horizon is very fine sandy loam or loam. The A
horizon ranges from 5 to 8 inches in thickness, except in the
plowed areas, and here it ranges from 8 to 14 inches in
thickness. The C1 horizon generally consists of thin strata
of siit loam and very fine sandy loam, but in places the tex-
ture is uniform. The ITC2 horizon ranges from fine sand to
gravelly sand and is 15 to 30 percent gravel. Depth to this
horizeon ranges from 22 to 32 inches.

Agua very fine sandy loam (Agl.—This is the only
Agua soil mapped in the Area. It is on flood plains of the
Santa Cruz River. Slopes are level and nearly level, but
they generally are less than one-half percent.

Included with this soil in mapping are small areas of
Anthony loam and of Anthony sandy loam. Also in-
cluded are small areas of Gila loam and of Vinton sandy
loam.

Runoff is slow on this soil. The hazard of erosion is
slight or none.

All er ops adapted to the Area can be grown on this
soil. The chief crops are sorghums, small grains, alfalfa,
and cotton. Capability unit IISﬂ, 1111m1ted, and VIis4,
dryland.

Anthony Series

The Anthony series consists of well-drained sandy
loams to gravelly sandy loams or loams. These soils
formed in mixed material that was deposited on flood
plains and alluvial fans by rivers and streams. Slopes
are 0 to 5 percent, and elevation ranges from 1,900 to
3,000 feet. The annual rainfall i1s 9 to 12 inches, and the
frost-free season is 230 to 280 days. The vegetation is
mostly annual grasses, weeds, mesquite, scattered palo-
verde, cr eoqotebush and saguaro cactus, and cholla cactus.

In a represenmtlve proﬁle the soil is brown gravelly
sandy loam to a depth of 60 inches or more. The soil is
mildly alkaline to moderately alkaline, and it generally is
calcareous throughout.

Permeability of these soils is moderately rapid. In
irrigated areas the available water holding capacity is 6
to 71/2 inches. In areas not irrigated the water- supplying
capacity is 9 to 12 inches. Roots can penetrate to a depth
of more than 60 inches.

Anthony soils are used for irrigated crops and desert
range. They also are used for urban development and
water supply purposes, as wildlife areas, and as a source
of material for engineering work. Irrigated crops are
cotton, sorghums, small grains, alfalfa, lettuce, and
pasture.

Representative profile of Anthony gravelly sandy loam,
1 to 3 percent slopes (30 feet north and 10 feet west of
the west quarter corner of sec. 35, T. 17 S., R. 13 Ii.) :

Al—0 to 1 inch, brown (7.5YR 5/4) gravelly sandy loam,
dark brown (7.5YR 4/4) when moist; weak, coarse, platy

structure ; soft to slightly hard when dry, very friable
when moist, nonsticky and nonplastic when wet; a few
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very fine roots; common, very fine, tubular pores; 15 to
30 percent fine gravel; very slightly effervescent; mildly
alkaline (pH 7.5) ; abrupt, smooth boundary.

Cl1—1 to 25 inches, brown (7.5YR 5/4) gravelly sandy loam,
dark brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, very friable when moist, nonsticky and
nonplastic when wet; many fine roots; common, very
fine, tubular pores; 30 percent fine gravel; very slightly
effervescent; mildly alkaline (pH 7.5); clear, smooth
boundary.

C2—25 to 37 inches, brown (7.5YR 5/4) gravelly sandy loam,
dark brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, very friable when moist, nonsticky and
nonplastic when wet; a few very fine roots; common,
fine, tubular pores; very slightly effervescent; mildly
alkaline (pH 7.5); clear, smooth boundary.

€337 to 60 inches, brown (7.5YR 5/4) gravelly sandy loam,
dark brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, very friable when moist, nonsticky and
nonplastic when wet; a few fine roots; common, fine,
tubular pores; slightly effervescent; moderately alkaline
(pH 8.0).

Hues are 7.5YR or 10YR throughout the profile, but in
places in thin strata the hue is 5YR. The A horizon is loam
in places. The C horizon generally is gravelly sandy loam
and sandy loam, but in places it ranges from gravelly loamy
sand to sandy clay loam at a depth of more than 40 inches.
Content of gravel ranges from 0 to 25 percent. In places this
soil is noneffervescent to a depth of 24 fo 26 inches, but it
generally is slightly effervescent to strongly effervescent
throughout.

Anthony sandy loam, 0 to 1 percent slopes {AhA}.—
This soil is on flood plains and alluvial fans in the Santa
Cruz and Avra Valleys. The content of gravel in the
profile is less than 15 percent, but otherwise the profile is
similar to that described as representative of the series.
Also, texture is sandy loam throughout the profile.

Included with this soil in mapping are small areas of
Anthony loam, Anthony gravelly sandy loam, Gila leam,
Gila sandy loam, and Vinton sandy loam.

Runoft 18 slow on this Anthony soil. The hazard of ero-
sion is slight or none.

All crops adapted to the Area can be grown on this
soil. The chief crops are cotton, barley, sorghums, alfalfa,
and peanuts. Capability unit 1Is—4, 1rrigated, and VITIs-
4, dryland.

Anthony sandy loam, 1 to 3 percent slopes (AhB).—
This soil occurs on broad alluvial slopes and fans in the
Santa Cruz and Avra Valleys. The content of gravel in
the profile is less than 15 percent, but the profile other-
wise is similar to that described as representative of the
series. Also, texture is sandy loam throughout the profile.

Included with this soil in mapping are small areas of
Anthony gravelly sandy loam, Gila loam, and Gila sandy
loam. Also included are small areas of Gravelly alluvial
land.

Runoff is medium on this Anthony soil. The hazard of
water erosion is moderate.

Only small areas of this soil are used for such culti-
vated crops as barley, sorghums, cotton, and alfalfa.
Capability unit ITe—4, irrigated, and VIIs—4, dryland.

Anthony gravelly sandy loam, 0 to 1 percent slopes
{AnA).—This soil is on flood plains and alluvial slopes in
the Santa Cruz and Avra Valleys. Included in mapping
are small areas of Anthony, Gila, or Vinton sandy loams.

Runoff is slow on this soil. The hazard of erosion is
slight or none.

All crops adapted to the Area can be grown on this
soil. Cotton, sorghums, alfalfa. and barley are the chief

crops. Capability unit 1Is-4, irrigated and VIIs—4, drv-
land.

Anthony gravelly sandy loam, 1 to 3 percent slopes
{AnB).—This soil oceurs on flood plaing and alluvial fans
in the Santa Cruz and Avra Valleys. It has the profile
described as representative of the series.

Included with this soil in mapping are small areas of
Anthony loam, Anthony sandy loam, and Gila loam. Also
included are small areas of Gravelly alluvial land.

Runoff is medium on this Anthony soil. The hazard of
erosion is moderate.

All crops adapted to the Area can be grown on this
soil. Cotton, alfalfa, sorghums, and barley are the chief
frops. Capability unit Ile—4, irrigated, and VIIs—4, dry-
and.

Anthony loam (Ac).—This level and nearly level soil is
on the flood plain of the Santa Cruz River, mostly near
Marana. The content of gravel in the profile is less than
15 percent, but the profile otherwise 1s similar to that
described as representative of the series. Thickness of the
surface layer ranges from 7 to 14 inches.

Included with this soil in mapping are small areas of
Anthony sandy loam, Gila loam, and Vinton sandy loam.

Runoff is slow on this Anthony soil, and erosion is not
a hazard.

All crops adapted to the Area can be grown on this
soil. Cotton, barley, and alfalfa are the chief crops. Capa-
bility unit I-1, irrigated, and VIIc—2, dryland.

Anthony soils, 0 to 3 percent slopes {ApB}.—These
soils are on flood plains and low alluvial fans of inter-
mittent drainageways.

About 90 percent of this unit consists of Anthony
sandy loams and of Anthony gravelly sandy loam. Ex-
cept for Anthony sandy loam, which contains less than
15 percent gravel throughout the profile, these soils have
a profile similar to that described as representative of
the Anthony series.

Included with these soils in mapping are small areas
of Riverwash, Cowan sandy loam, Valencia sandy loam,
Laveen loam, and Laveen sandy loam. Riverwash is in
the larger drainageways; the Cowan and Valencia soils
occur near the terraces; and the Laveen soils are on high
spots between drainageways. These areas make up 10
percent of mapped areas of this unit.

The soils in this unit are not cultivated, but they are
suitable for cultivation if water is available for irriga-
tion. They are used for desert range and wildlife. Capa-
bility unit Ile4, irrigated, and VIIs—4, dryland.

Anthony and Sonoita soils, 0 to 5 percent slopes
(AsB).—These soils are on low, broad stream terraces and
alluvial fans. The terraces are cut by many small shallow
drainageways and by a few large sandy and gravelly
washes.

About 50 percent of this unit is Anthony sandy loams,
and about 35 percent is Sonoita sandy loams. The An-
thony soils are nearly level and gently sloping and are
mainly on flood plains and rounded ridges. Small areas of
Anthony sandy loam on 3 to 5 percent slopes, however,
are on alluvial fans in the Santa Cruz and Avra Valleys.
Here the profile is less than 15 percent gravel. The An-
thony soils otherwise have the profile described as repre-
sentative of the Anthony series. The Sonoita soils are
nearly level and undulating and are on terraces. They
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have the profile described as representative of the Sonoita
series.

Also in this unit, and making up the remaining 15 per-
cent of the mapped areas, are small areas of Cowan, Gila,
Laveen, and Tubac sandy loams, as well as small areas of
Palos Verdes gravelly sandy loam and the land types
Riverwash and Rough broken land.

The soils in this unit are now used for desert range
and wildlife. They can be safely cultivated to adapted
crops if irrigation water becomes available. Capability
unit VIIs4, dryland.

Anway Series

In the Anway series are well-drained soils that have a
clay loam subsoil. These soils formed in alluvium laid
down on plains in the Avra Valley. Slopes are 0 to 1
percent, and elevation ranges from 2,000 to 2,400 feet.
The annual rainfall is 9 to 11 inches, and the frost-free
season is 250 to 280 days. The vegetation is creosotebush,
annual grasses and weeds, and scattered mesquite trees.

In a representative profile the surface layer is light
vellowish-brown loam about 3 inches thick. The next
layer is brown clay loam about 15 inches thick. Below
this, to a depth of 65 inches, is pale-brown and light
yellowish-brown loam and stratified fine sandy loam,
sandy loam, silt loam, and silty clay loam. The soil is non-
calcareous and mildly alkaline to moderately alkaline in
the upper 115 to 2 feet and calcareous and moderately
alkaline below.

Permeability of the Anway soils is moderate. If these
soils are irrigated the available water holding capacity
is 9 to 11 inches, and if they are not irrigated the water-
supplying capacity is 9 to 11 inches. Roots can penetrate
to a depth of more than 60 inches.

Anway soils are used for irrigated crops, desert range,
wildlife, and water supply. Irrigated crops are cotton,
sorghums, alfalfa, and small grains.

Representative profile of Anway loam (1,500 feet north
and 60 feet east of the south quarter corner of sec. 36,
T.13S,R. 10 E.}):

A1l—0 to 3 inches, light yellowish-brown (10YR 6/4) loam,
brown (7.5YR 4/4) when moist; weak, medium, platy
structure; slightly hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; a few very
fine and fine roots; a few, fine, vesicular pores, a few,
very fine and fine, tubular pores, and a tew, very fine, in-
terstitial pores; noneffervescent; mildly alkaline (pH
7.5) ; abrupt, smooth boundary.

B2t—3 to 18 inches, brown (7.5YR 5/4) clay loam, dark
brown (7.5YR 4/4) when moist; weak, fine and medium,
subangular blocky structure; hard when dry, friable
when moist, slightly sticky and slightly plastic when wet;
common very fine and fine roots and a few medium
roots; a few, very fine and fine, tubular pores and a few,
very fine, interstitial pores; a few thin clay films on ped
faces and in pores; noneffervescent; moderately alkaline
(pH 8.0) ; clear, smooth boundary.

C1—18 to 27 inches, pa'e-brown (10YR 6/3) loam, brown
(10YR 4/3) when moist; massive; hard when dry, friable
when moist; nonsticky and slightly plastic when wet; a
few fine and medium roots; a few, very fine, tubular
pores; a few fine mica flakes; noneffervescent; mod-
erately alkaline (pH 8.2); clear, wavy boundary.

C2c¢a—27 to 41 inches, light yellowish-brown (10YR 6/4)
stratified fine sandy loam and 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; a few very fine and fine

roots; a few, very fine, tubular pores; a few krotovinas;
slightly effervescent; moderately alkaline (pH 8.0);
clear, wavy boundary.

C3ca—41 to 53 inches, pale-brown (10YR 6/3) stratified silt
loam, brown (10YR 4/3) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky and
slightly plastic when wet; a few very fine roots; a few,
very fine and fine, tubular pores; slightly effervescent;
moderately alkaline (pH 8.0) ; clear, wavy boundary.

C4—53 to 65 inches, pale-brown (10YR 6/3) stratified silty
clay loam, brown (10YR 4/3) when moist; massive; hard
when dry, friable when moist, sticky and plastic when
wet; a few very fine roots; a few, very fine and fine,
gubular pores ; noneffervescent; moderately alkaline (pH

.0).

The A horizon ranges from 7.5YR to 10YR in hue and
from 2 to 4 in chroma. The B horizon is 5YR and 7.5YR in
hue, and the C horizon is 7.5YR and 10YR in hue. The A
horizon generally is loam, but it ranges from sandy loam to
silty clay loam. The B2t horizon is heavy loam, clay loam,
or sandy clay loam and is less than 35 percent clay. It has
weak to moderate subangular blocky structure. The C horizon
is silt loam, loam, fine sandy loam, sandy loam, sandy clay
loam, or silty clay loam in texture.

The A and B horizons are mildly alkaline to moderately
alkaline and are noneffervescent. Effervescence of the Cea
horizon ranges from slight to strong.

Anway sandy loam (At).—This level and nearly level
soil is on plains in the Avra Valley. The surface layer is
sandy loam, but otherwise the profile is similar to that
described as representative of the series. The surface
layer ranges from 8 to 15 inches in thickness.

Included with this soil in mapping are small areas of
Anthony sandy loam, Anway silty clay loam, and Anway
loam.

Runoff is slow on this Anway soil, and the hazard of
erosion is slight or none.

All crops adapted to the Area can be grown in this
soil. Sorghums, barley, cotton, and alfalfa are the chief
crops. Capability unit 1-2, irrigated, and VIIe-2, dry-
land.

Anway loam (Av).—This level and nearly level soil is
on plains in the Avra Valley. It has the profile described
as representative of the series.

Included with this soil in mapping are small areas of
Anthony loam, Anthony sandy loam, and Anway silty
clay loam.

Runoff is slow on this Anway soil, and erosion is not a
hazard.

All crops adapted to the Arca can be grown on this soil.
Cotton, sorghums, barley, and alfalfa are the chief crops.
Capability unit I-1, irrigated, and VIIc-2, dryland.

Anway silty clay loam (Aw).—This level and nearly
level soil occurs on plains in the Avra Valley. Except for
having a silty clay loam surface layer, the profile is simi-
lar to that described for the series. The surface layer
ranges from 8 to 12 inches in thickness. In some places
where the soil is not cultivated, a silt loam or loam sur-
face layer 1 to 2 inches thick is present.

Included with this soil in mapping are small areas of
Anway loam and Gila loam. Also included are small
areas of Trix silty clay loam and Vekol silty clay loam.

Runoff is slow on this Anway soil. The hazard of ero-
sion is slight or none.

A1l crops adapted to the Area can be grown on this
soil. The chief crops are sorghums, barley, cotton, and
alfalfa. Capability unit I-1, irrigated, and VIIc-2, dry-
land.
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Arizo Series

The Arizo series consists of excessively drained very
gravelly loamy sands and very gravelly sands that con-
tain strata of very gravelly sandy loam. These soils
formed in material laid down by rapidly flowing water
on flood plains and alluvial fans. Slopes are 0 to 1 per-
cent, and elevation ranges from 2,000 to 3,000 feet. The
annual rainfall ranges from 9 to 11 inches, and the
frost-free season is 230 to 280 days. The vegctation is
mesquite, paloverde, creosotebush, and annual plants.

In a representative profile the surface layer is light
brownish-gray or pale-brown gravelly sandy loam about
10 inches thick. Below this is grayish-brown stratified
very gravelly loamy sand and very gravelly sand that
contains thin layers of very gravelly sandy loam to a
depth of 60 inches or more. The soil is moderately alka-
line throughout the profile. It is noneffervescent in the
surface layer and slightly effervescent or strongly effer-
vescent below.

Permeability of these soils is very rapid. In irrigated
areas the available water holding capacity is 3 to 334
inches. In areas not irrigated the water-supplying ca-
pacity is 9 to 11 inches. Roots can penetrate to a depth
of more than 60 inches.

Arizo soils are used mainly for wildlife and desert
range and as a source of material for engineering work.
Small areas are used for irrigated crops.

Representative profile of Arizo gravelly sandy loam
(100 feet south and 1,000 feet cast of the west quarter
corner of sec. 85, T.12 5., R. 12 E.) :

A1—0 to 10 inches, light brownish-gray (10YR 6/2) or pale-
brown (10YR 6/3) gravelly sandy loam, grayish brown
(10YR 5/2) when moist; massive; soft when dry, very
friable when moist, nonsticky and nonplastic when wet;
common fine roots; common, fine, interstitial pores; non-
effervescent ; moderately alkaline (pH 8.0); clear, wavy
boundary.

C-—10 to 60 inches, grayish-brown (10YR 5/2) stratified very
gravelly loamy sand and very gravelly sand that have
strata of very gravelly sandy loam, dark brown (10YR
4/3) when moist; single grain; loose when dry and moist,
nonsticky and nonplastic when wet; many very fine and
fine roots to a depth of 24 inches, and a few fine roots to
a depth of 60 inches; many, medium and coarse, inter-
stitial pores; slightly effervescent; moderately alkaline
(pH 8.0).

Hues of the A and C horizons are dominantly 10YR, but
they range to 5YR in the C horizon. The A horizon is gravelly
sandy loam, loam, or gravelly sand. It is 30 to 40 percent
gravel. The C horizon is stratified, and the layers range
from loamy sand or sand to gravelly sandy loam and from
2 to 6 inches in thickness. It is 60 to 70 percent gravel, and
in places the lower layers are as much as 25 percent cobble-
stones. Most of the gravel and cobblestones are rounded.

Arizo gravelly sandy loam (Az—This is the only
Arizo soil mapped in the survey area. It is level and
nearly level and is on flood plains and alluvial fans and
in drainageways of the Santa Cruz Valley.

Included with this soil in mapping are small areas of
Anthony sandy loam, Brazito loamy sand, Brazito sandy
loam, Comoro sandy loam, Vinton loamy sand, and Vin-
ton sandy loam.

Runoff is very slow on this Arizo soil. Except in flooded
areas, the hazard of erosion is slight.

Only small areas of this soil are used for growing such

adapted crops as barley, sorghums, alfalfa, and cotton.
Capability unit IVs-7, irrigated, and VIIs-7, dryland.

Brazito Series

In the Brazito series are excessively drained soils that
are dominantly sand, gravelly sand, gravelly loamy sand,
and sandy loam. These soils formed in alluvium deposited
on flood plains and fans and on valley slopes. Slopes are
0 to 3 percent. Itlevation ranges from 1,900 to 3,000 feet.
The annual rainfall is 9 to 11 inches, and the frost-free
season is 230 to 280 days. The vegetation is annual grasses
and weeds and sparse stands of mesquite and creosote-
bush.

In a representative profile the surface layer is light
brownish-gray loamy sand about 15 inches thick. The un-
derlying layers to a depth of 60 inches or more are
light-gray gravelly sand and light brownish-gray fine and
medium sand. The soil is moderately alkaline throughout.
It generally is calcareous throughout, but in all places it
is calcareous below a depth of 2 feet.

Permeability of the Drazito soils is rapid. In irrigated
areas the available water holding capacity is 8 to 33/
inches, and in areas not irrigated the water-supplying
capacity is 9 to 11 inches. Roots can penetrate to a depth
of more than 60 inches.

Brazito soils are used for desert range, irrigated crops,
and wildlife. Irrigated crops are small grains, sorghums,
alfalfa, and cotton.

Representative profile of Brazito loamy sand (2,050
feet south and 1,700 feet east of the northwest corner of
sec. 35, T.12 S, R. 12 K.} :

A1—0 to 15 inches, light brownish-gray (10YR 6/2) loamy
sand, grayish brown (10YR 5/2) when moist: massive;
soft when dry, very friable when moist, nonsticky and
nonplastic when wet; a few very fine roots; many, fine,
tubular and interstitial pores; noneffervescent; mod-
erately alkaline (pH 8.2); abrupt, smooth boundary.

C1—15 to 25 inches, light-gray (10YR 7/2) gravelly sand,
grayish brown (10YR 5/2) when moist; massive; soft
when dry, very friable when moist, nonsticky and non-
plastic when wet; a few fine roots; many, fine, tubular
and interstitial pores; 15 to 30 percent fine gravel; non-
effervescent; moderately alkaline (pH 82); abrupt,
smooth boundary.

TIC2—25 to 60 inches, light brownish-gray (10YR 6/2) fine
and medium sand, grayish brown (10YR 5/2) when
moist ; single grain; loose when dry and moist, nonsticky
and nonplastic when wet; a few very fine and fine roots;
many, fine, tubular and interstitial pores; very slightly
effervescent ; moderately alkaline (pH 8.2).

Hues range from 7.5YR to 10YR throughout the profile,
and values range from 5 to 7 when dry and from 3 to 5
when moist. Chromas range from 2 to 4. The A horizon is
loamy sand, gravelly sand, loamy fine sand, or gravelly sandy
loam. The C horizon is sand, gravelly sand, or gravelly loamy
sand. The profile is as much as 25 percent gravel. The soil
ranges fromm noneffervescent in the A and C1 horizons to
strongly effervescent throughout, and it is mildly alkaline
to moderately alkaline.

Brazito loamy sand (Br].—This soil is level or nearly
level and occurs on flood plains in the Santa Cruz Valley.
It has the profile described as representative of the series.

Included with this soil in mapping are small areas of
Arizo gravelly sandy loam, Vinton loamy sand, and Vin-
ton sandy loam.

Runoff 1s slow on this Brazito soil, and the hazard of
erosion is slight.
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Al crops adapted to the Area can be grown on this
soil. The chief crops are barley, sorghums, and cotton,
but the soil is better suited to such crops as alfalfa and
pasture. Capability unit IVs-7, irrigated, and VIIs-7,
dryland.

Brazito gravelly loamy sand, 1 to 3 percent slopes
{BsB).—This soil is gently sloping and occurs on flood
plains and low terraces in the Santa Cruz Valley. The
surface layer is gravelly loamy sand that ranges from 5
to 15 inches in thickness, but otherwise the profile is
similar to that described as representative of the series.

Included with this soil in mapping are small areas of
Anthony, Arizo, Comoro, and Vinton sandy loams.

Runoff is slow on this soil, and the hazard of erosion is
slight. All crops adapted to the Area can be grown on
this soil. The chief crops are barley, sorghums, alfalfa,
and cotton. Such crops as alfalfa and pasture, however,
grow better than other crops. Capability unit IVs-7, irri-
gated, and VIIs-T7, dryland.

Brazito sandy loam (Bt).—This soil is level and nearly
level and occurs on flood plains in the Santa Cruz Valley.
The surface layer is sandy loam that ranges from 5 to 16
inches in thickness, but otherwise the profile is similar to
that described as representative of the series.

Included with this soil in mapping are small areas of
Anthony, Comoro, and Vinton sandy loams, and of Arizo
gravelly sandy loam.

Runoff is slow on this Brazito soil, and the hazard of
erosion is slight or none.

All crops adapted to the Area can be grown on this
soil. Barley, sorghums, alfalfa, and cotton are the chief
crops. Such crops as alfalfa and pasture grasses, how-
ever, are better suited. Capability unit IVs-7, irrigated,
VIIs-7, dryland.

Cave Series

The Cave series consists of well-drained gravelly loams
that overlie an indurated lime hardpan at a depth of 4
to 20 inches. These soils formed in mixed alluvium that
is high in lime. They are on old valley slopes that are
now terraces above the Santa Cruz River. Slopes are 0 to
5 percent. Elevation ranges from 2,100 to 2,700 feet. The
annual rainfall is 10 to 11 inches, and the frost-free sea-
son is 240 to 280 days. The vegetation is mostly creosote-
bush, but annual weeds and grasses and scattered mes-
quite also are common.

In a representative profile the soil is pale-brown
gravelly loam to a depth of 11 inches. The next layer is
a white indurated lime hardpan that has a thinly lami-
nated surface. The hardpan is about 81 inches thick. It is
underlain to a depth of 60 inches or more by light-brown
gravelly loamy coarse sand that is weakly cemented. The
soil is moderately alkaline and is calcareous throughout.

Permeability of the Cave soils is moderate to mod-
erately rapid above the hardpan, but it is very slow in
the hardpan. If these soils are irrigated, the available
water holding capacity above the hardpan is 14 to 114
inches. In areas not irrigated, the water-supplying ca-
pacity is 10 to 11 inches. Roots can penetrate to a depth
of 4 to 20 inches.

These soils are not cultivated. They are used for desert
range, urban development, wildlife, and water supply.

Representative profile of Cave gravelly loam, 0 to 5
percent slopes (200 feet north and 1,270 feet east of the
southwest corner of sec. 20, T. 16 S., R. 14 E.) :

Al1—0 to 1 inch, pale-brown (10YR 6/3) gravelly loam, brown
(10YR 4/3) when moist; weak, medium, platy structure;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; a few fine roots;
common, fine, interstitial pores; strongly effervescent;
moderately alkaline (pH 8.2); abrupt, smooth boundary.

Cl1—1 to 11 inches, pale-brown (10YR 6/3) gravelly loam,
brown (10YR 4/3) when moist; massive; slightly hard
when dry, friable when moist, slightly sticky and slightly
plastic when wet; common fine roots and a few medium
roots; a few, fine and medium, tubular pores; strongly
effervescent; moderately alkaline (pH 8.2); abrupt,
smooth boundary.

C2cam—11 to 42 inches, white (10YR 8/2), gravelly, in-
durated, lime hardpan that has a laminar surface layer
(petrocalcic), light gray (10YR 7/2) when moist; mas-
sive; violently effervescent; moderately alkaline (pH
8.4) ; clear, wavy boundary.

C3ca—42 to 60 inches, light-brown (7.5YR 6/4), weakly ce-
mented gravelly loamy coarse sand, dark brown (7.5YR
4/4) when moist; massive; slightly hard when dry,
very friable when moist, nonsticky and nonplastic when
wet; common, fine, interstitial pores; strongly -effer-
vescent ; moderately alkaline (pH 8.4).

Throughout the profile hues range from 7.5YR to 10YR,
values range from 6 through 8 when dry and 4 through ¥
when moist, and chromas range from 2 through 4. The Al
and C1 horizons are gravelly loam, loam, and gravelly sandy
loam. They are as much as 30 percent gravel. In places the A
horizon extends to the Ceam horizon. The Ceam horizon is
gravelly to very gravelly and cobbly and is indurated. Depth
to the Ceam horizon ranges from 4 to 20 inches.

Cave gravelly leam, 0 to 5 percent slopes (CaB).—This
soil occurs on remmants of old terraces above the flood
plain of the Santa Cruz River. It has the profile de-
scribed as representative of the series.

Included with this soil in mapping are small areas of
Laveen sandy loam, Rillito sandy loam, and Rillite
gravelly sandy loam. 7

Runoff is slow to medium on this Cave soil, and the
hazard of erosion is slight or none.

This soil is used for desert range, urban development,
and wildlife. Capability unit VIIs-5, dryland.

Cave-Rillito complex, 0 to 8 percent slopes (CIC).—
About 60 percent of this mapping unit is Cave gravelly
loam, 0 to 5 percent slopes, and about 85 percent is Rillito
gravelly sandy loam, 0 to 8 percent slopes. The Rillito soil
1s on the sides of terrace remnants.

Included with this complex in mapping are small areas
of Laveen gravelly sandy loam, Mohave loam, Mohave
sandy loam, and Valencia sandy loam. These included
areas make up 5 percent of the mapped areas of this
complex.

The soils in this complex are used for seasonal grazing,
as a source of material for engineering purposes, and for
wildlife areas and watershed purposes. Capability unit
VIIs-5, dryland.

Comoro Series

The Comoro series consists of well-drained sandy
loams, gravelly sandy loams, and loams. These soils are
forming in recent alluvium laid down on flood plains,
alluvial fans, and valley slopes. Slopes are 0 to 3 percent.
Elevation ranges from 2,000 to 3,000 feet, and the annual
rainfall is 10 to 12 inches. The frost-free season is 230 to
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280 days. The vegetation is mesquite, catclaw, whitethorn,
burroweed, and annual grasses and weeds.

In a representative profile grayish-brown sandy loam
extends to a depth of about 40 inches. Below are thin
layers of pale-brown and pinkish-gray gravelly sandy
loam, light sandy loam, silt loam, and loamy fine sand
that extend to a depth of 60 inches or more. In most
places the profile is moderately alkaline and calcareous
throughout.

Permeability of the Comoro soils is moderately rapid.
In irrigated areas the available water holding capacity
is 7 to 8 inches. In areas not irrigated the water-supply-
ing capacity is 10 to 12 inches. Roots can penetrate to a
depth of more than 60 inches.

These soils are used for irrigated crops, urban develop-
ment, desert range, as a source of material for engineer-
ing work, and for wildlife areas and water supply. Irri-
gated crops are cotton, sorghums, small grains, alfalfa,
pecans, and pasture.

Representative profile of Comoro sandy loam (2,200
feet south and 1,700 feet west of the northeast corner of
sec. 34, T.13 S,, R. 13 E.) :

Ap—0 to 14 inches, grayish-brown (10YR 5/2) sandy loam,
dark brown (10YR 3/3) when moist; massive; slightly
hard when dry, friable when moist, nonsticky and non-
plastic when wet; a few very fine and fine roots; com-
mon, very fine, interstitial pores; slightly effervescent;
moderately alkaline (pH 8.2); clear, wavy boundary.

Ci—14 to 40 inches, grayish-brown (10YR 5,/2) sandy loam,
dark brown (10YR 3/3) when moist; massive; slightly
hard when dry, friable when moist, nonsticky and slightly
plastic when wet; a few very fine and fine roots; a few,
very fine, tubular pores and common, very fine, inter-
stitial pores; slightly effervescent; a few, fine, white
(10YR 8/1) lime filaments; moderately alkaline (pH
8.2) ; abrupt, smooth boundary.

C2-—40 to 48 inches, pale-brown (10YR 6/3) silt loam, dark
brown (10YR 4/3) when moist; massive; hard when
dry, friable when moist, slightly sticky and slightly plas-
tic when wet; a few fine roots; a few, very fine, vesicular
pores; strongly effervescent; common, fine, white (10YR
8/1) lime filaments; moderately alkaline (pH 82);
abrupt, smooth boundary.

11C3—48 to 60 inches, pinkish-gray (7.5YR 6/2) loamy fine
sand, brown (10YR 5/3) when moist; massive; soft
when dry, very friable when moist, nonsticky and non-
plastic when wet; a few fine roots; many, fine, intersti-
tial and tubular pores; very slightly effervescent; mod-
erately alkaline (pH 8.2).

Hues throughout the profile range from 7.5YR to 10YR.
Values to a depth between 20 and 40 inches are 5 or less
when dry and 3 or less when moist, but below that depth they
are 5 to 6 when dry and 4 to 5 when moist. The A horizon is
dominantly sandy loam, but it ranges from loamy fine sand
to loam. It ranges from 10 to 14 inches in thickness. The C1
horizon ranges from fine sandy loam to sandy loam. Thin
layers that range from silt loam to loamy sand occur in
places. In some places the profile is 15 to 35 percent gravel.
Reaction ranges from mildly alkaline to moderately alkaline.
The profile generally is slightly effervescent to strongly effer-
vescent throughout, but in places it is noneffervescent in the
upper part of the A horizon.

Comoro sandy loam (Cm).—This level and nearly level
soil is on flood plains in the Santa Cruz Valley. It has
the profile described as representative of the Comoro
series.

Included with this soil in mapping are small areas of
Anthony sandy loam, Comoro loam, Grabe loam, and
Vinton sandy loam.

Runoff is slow on this Comoro soil, and the hazard of
erosion is slight or none.

All erops adapted to the Area can be grown on this soil.
The chief crops are cotton, sorghums, barley, alfalfa, and
pecans. Capability unit ITs-7, irrigated, and VIIs-4,
dryland.

Comoro gravelly sandy loam, 1 to 3 percent slopes
({CnB).—This soil is on alluvial fans in the Santa Cruz
Valley. The profile is 15 to 35 percent fine gravel, but
otherwise it is similar to that described as representative
of the Comoro series. The surface layer ranges from 10
to 14 inches in thickness.

Included with this soil in mapping are small areas of
Grabe loam and Vinton sandy loam.

Runoff is medium on this Comoro soil, and the hazard
of water erosion is slight.

Only small areas of this soil are used for such culti-
vated crops as barley, sorghums, cotton, and alfalfa.
Capability unit ITe-7, irrigated, and VIIs+4, dryland.

Comoro loam (Co).—This level and nearly level soil
is on flood plains and low alluvial fans in the Santa Cruz
Valley. The surface layer is loam 10 to 14 inches thick.
but otherwise the profile is similar to that described as
representative of the series.

Included with this soil in mapping are small areas of
Anthony loam, Anthony sandy loam, and Grabe loam.

Runoff is slow on this Comoro soil, and erosion is not
a hazard.

All crops adapted to this Area can be grown on this
soil. Cotton, barley, alfalfa, and pecans are the chief
crops. Capability unit I-1, irrigated, and VIIce-2, dry-
Jand.

Cowan Series

The Cowan series consists of somewhat excessively
drained loamy sands and light sandy loams. These soils
formed in alluvium and wind-laid material that has a
high content of quartz and feldspar. The material was
deposited as low hills and ridges on valley plains and
terraces. Slopes range from 0 to 5 percent. Elevation
ranges from 2,000 to 3,000 feet, and the annual rainfall
is 9 to 12 inches. The frost-free season is 230 to 280 days.
The vegetation is annual grasses and weeds, creosotebush,
mesquite, paloverde, snakeweed, cholla, and saguaro.

In a representative profile the surface layer is neutral,
reddish-brown loamy sand that extends to a depth of 8
inches. The substratum is yellowish-red loamy sand that
is mildly alkaline and extends to a depth of 60 inches.
The soil is slightly calcareous at a depth below 8 to 36
inches.

Permeability of these soils is rapid. Where irrigated
the available water holding capacity is 4 to 6 inches. In
areas not irrigated the water-supplying capacity is 9 to
12 inches. Roots can penetrate to a depth of more than
60 inches.

Cowan soils are used for desert range, wildlife, and ir-
rigated crops.

Representative profie of Cowan loamy sand, 1 to 3
percent slopes (800 feet east of the south quarter of sec.
34, T.14S,R. 11 E.):

A1—0 to 8 inches reddish-brown (5YR 5/4) loamy sand,
reddish brown (5YR 4/4) when moist; weak, medium,
platy structure; soft when dry, very friable when moist,
nonsticky and nonplastic when wet; many very fine
roots; common, fine, interstitial pores; common fine
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gravel; noneffervescent; neutral abrupt,

smooth boundary.

C—8 to 60 inches, yellowish-red (5YR 5/6) loamy sand that
containg thin lenses of light sandy loaimn, yellowish red
(5YR 4/6) when moist; massive; soft when dry, very
friable when moist, nonsticky and nonplastic when wet;
a few very fine roots; many very fine and common
§u5b)ular pores; slightly effervescent; mildly alkaline (pH
{.9).

Hues in this soil are dominantly 5YR, but in some places
they are 2.5YR. Values when dry are 5 or 6 and when
moist are 4 or 5. Texture of the surface layer ranges from
coarse loamy sand to coarse sandy loam. Texture of the C
horizon is dominantly leamy sand but ranges from coarse
sandy loam to fine sand. Strata of sand and sandy loam oc-
cur in the lower part of the profile. Reaction ranges from
neutral in the surface layer to moderately alkaline in the C
horizon. A buried soil occurs in some places below a depth
ot 40 inches.

Cowan loamy sand, 0 to 1 percent slopes [CsA).—
This soil occurs on ridges in the Santa Cruz and Avra
Valleys.

Runoff is slow on this soil. The hazard of water erosion
is slight, but in areas where the cover is removed the
hazard of soil blowing is moderate.

Only small areas of this soil are used for cultivated
crops. Available forage is low, and this limits the use for
desert range. Capability unit ITTs-7, irrigated, and VIIs—
7, dryland.

Cowan loamy sand, 1 to 3 percent slopes (CsB).—
This soil 1s on windblown ridges of terraces and valley
plains in the Santa Cruz and Avra Valleys. It has the
profile described as representative of the Cowan series.

Runoff 1s slow on this soil, and the hazard of soil blow-
ing is moderate.

This soil is used for cultivated crops in only a few
areas. Only a small amount of forage is available for
desert range. Capability unit I1Is-7, irrigated, and VIIs—
7, dryland.

Cowan sandy loam (Ct).—This nearly level soil is on
low, windblown ridges in the Avra Valley. The texture of
the surface layer is light sandy loam, but otherwise the
profile is similar to that described as representative of
the series. The surface layer ranges from 6 to 16 inches
in thickness.

Included with this soil in mapping are small areas of
Anthony sandy loam, Cowan loamy sand, and Valencia
sandy loam.

Runoff is slow on this soil, and the erosion hazard is
slight. This soil is suited to such crops as barley, sor-
ghums, alfalfa, and cotton. Capability unit I1Is-7, irri-
gated, and VIIs—4, dryland.

Cowan-Valencia complex, 0 to 5 percent slopes
(CvB}.—These soils are on the tops, sides, and lower fringes
of ridges.

About 65 percent of this unit consists of Cowan soils,
and about 25 percent is Valencia soils. The Cowan soils
are mainly gently sloping and are on the tops and sides of
the ridges. Small areas of Cowan loamy sand on 3 to 5
percent slopes, however, are gently sloping to undulating
and are on ridges along the Santa Cruz and Avra Val-
leys. The Valencia soils are nearly level and gently slop-
ing and are on the lower fringes of the ridges.

Included with these soils in mapping are small areas
of Anthony and Sonoita sandy loams and gravelly sandy
loams around the base of the ridges. These areas make
up 10 percent of the mapped areas of this unit.

(pH 6.6);

The soils in this unit are used for desert range and
wildlife. Capability unit VIIs-7, dryland.

Estrella Series

The Estrella series consists of well-drained loams that
overlie a buried clay loam subsoil. The soils formed in
mixed alluvium deposited over an old valley plain in the
Avra Valley. Slopes are 0 to 1 percent. Elevation ranges
from 2,000 to 2,400 feet, and the average annual rainfall
is 9 to 11 inches. The frost-free season is 250 to 280 days.
The vegetation is creosotebush, annual grasses and weeds,
and scattered mesquite or, locally, mesquite thickets and
annuals.

In a representative profile brown to light-brown loam
extends to a depth of about 28 inches. Below is a buried
subsoil of strong-brown and light reddish-brown clay
loam that extends to a depth of 60 inches or more. The
profile is moderately alkaline and calcareous throughout.

Permeability of these soils is moderately slow. In irri-
gated areas the available water holding capacity is 9 to
11 inches. In areas not irrigated the water-supplying ca-
pacity is 9 to 11 inches. Roots can penetrate to a depth
of more than 60 inches.

Iistrella soils are used for irrigated crops, desert range,
wildlife, and water supply. Irrigated crops are sorghums,
cotton, small grains, alfalfa, and pasture.

Representative profile of Estrella loam (1,500 feet
north and 1,700 feet west of the southeast corner of sec.
31, T.12S,R. 10 E.) :

Ap—0 to 12 inches, brown (7.5YR 5/4) loam, dark brown
(7.5YR 4/4) when moist; massive; soft when dry, very
friable when moist, slightly sticky and slightly plastic
when wet; a few fine roots; a few, fine, tubular pores;
slightly effervescent; moderately alkaline (pH 82);
clear, wavy boundary.

C—12 to 28 inches, light-brown (7.5YR 6/4) loam, reddish
brown (5YR 4/4) when moist; massive; slightly hard
when dry, very friable when moist, slightly sticky and
slightly plastic when wet; a few fine roots; common,
medium, tubular pores; slightly eftervescent; moderately
alkaline (pH 8.2) ; clear, wavy boundary.

B21tcab—28 to 38 inches, strong-brown (7.5YR 5/6) clay
loam, reddish brown (5YR 5/4) when moist; weak, fine,
subangular blocky structure; slightly hard when dry,
friable when moist, slightly sticky and plastic when wet;
a few very fine and fine roots; a few, fine, tubular pores;
common, thin clay films on ped faces and in pores;
strongly effervescent; a few to common, fine filaments of
lime; moderately alkaline (pH 8.0); clear, smooth
boundary.

B22tcab—388 to 48 inches, light reddish-brown (5YR 6/4)
clay loam, yellowish red (5YR 5/8) when moist mod-
erate, medium, subangular blocky structure; slightly
hard when dry, friable when moist, slightly sticky and
slightly plastic when wet; a few very fine and fine roots;
a few, fine, tubular pores; a few, thin clay films on ped
faces and common, thin clay films in pores; common
fine gravel; violently effervescent; many, fine and me-
dium, irregular filaments of lime; moderately alkaline
(pH 8.2); clear, smooth boundary.

B23tcab—48 to 60 inches, light reddish-brown (5YR 6/4)
clay loam, yellowish red (5YR 5/6) when moist; mod-
erate, medium, subangular blocky structure; hard when
dry, friable when moist, sticky and slightly plastic when
wet; a few very fine and fine roots; common, medium,
tubular pores; common, thin, clay films in pores; vio-
lently effervescent; common, fine and medium, pinkish-
gray (6YR 7/2) filaments and soft masses of lime that
are irregular in shape; moderately alkaline (pH 8.2).
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Hues of the A and C horizons range from 7.5YR to 10YR
and chromas from 3 to 4. Values of the buried horizon range
from 5 through 7 when dry and 5 or 6 when moist, and
chromas range from 2 through 8 The A and C horizons are
loam, silt loam, or very fine sandy loam. Depth to the buried
Bt horizon generally is 28 to 30 inches, but it ranges from
20 to 40 inches. The B2t horizon ranges from sandy eclay
loam and heavy loam to clay loam, but clay loam is domi-
nant.

Estrella loam (Es).—This is the only soil in the Kstrella
series mapped in the Area. It is level and nearly level
and occurs on plains in the Avra Valley.

Included with this soil in mapping are small areas of
Gila silty clay loam and of Gila loam. Also included are
small areas of Trix silty clay loam and of Valencia sandy
loam.

Runoff is slow on Kstrella loam, and erosion is not a
hazard.

All crops adapted to the Area can be grown on this
soil, and the chief crops are cotton, sorghums, barley, and
alfalfa. Capability unit 1-1, irrigated, and VIIc-2, dry-
iand.

Gila Series

The Gila series consists of well-drained soils that have
a subsoil of loam and very fine sandy loam. These soils
formed in mixed material laid down by water on flood
plains and alluvial fans. Slopes are 0 to 3 percent. Ele-
vation ranges from 1,860 to 2,400 feet, and annual rain-
fall is 9 to 11 inches. The frost-free season is 240 to 280
days. The vegetation is creosotebush, annual grasses and
weeds, and scattered mesquite, and paloverde.

In a representative profile brown to pale-brown loam
and thin layers of silt loam, silty clay loam, very fine
sandy loam, and fine sandy loam extend to a depth of 54
inches or more. The profile is moderately alkaline and
generally is calcareous throughout.

Permeability of these soils is moderate. In irrigated
areas the available water holding capacity is 815 to 914
inches. In areas not irrigated the water-supplying ca-
pacity is 9 to 11 inches. Roots can penetrate to a depth
of more than 60 inches.

(ila soils are used for irrigated crops, desert range,
urban development, wildlife, water supply, and as a
source of material for engineering work. Irrigated crops
are cotton, sorghums, small grains, alfalfa, lettuce, saf-
flower, and pasture.

Representative profile of Gila loam, 0 to 1 percent
slopes (300 feet south and 1,420 feet west of the east
quarter corner of sec. 36, T. 11 8., R. 11 E.) :

Al—0 to 3 inches, brown (10YR 5/3) loam, dark brown
(10YR 4/3) when moist; weak, medium, platy structure;
soft when dry, very friable when moist, nonsticky and
slightly plastic when wet; a few very fine roots; a few,
very fine and fine, interstitial pores; slightly efferves-
cent; moderately alkaline (pH 8.0); abrupt, smooth
boundary.

C1-—3 to 11 inches, brown (10YR 5/3) light loam, dark brown
(10YR 4/3) when moist; massive; slightly hard when
dry, friable when moist, nonsticky and slightly plastic
when wet; common very fine and fine roots; common,
very fine, tubular pores and a few, very fine, interstitial
pores; strongly effervescent; a few, fine, white (N 8/0)
filament of lime; moderately alkaline (pH 8.0) ; abrupt,
smooth boundary.

C2—-11 to 34 inches, light brownish-gray (10YR 6/2) silt loam,
brown (10YR 4/3) when moist; massive; soft when dry,
very friable when moist, nonsticky and slightly plastic
when wet; common very fine and fine roots; common,
very fine, tubular pores and a few, fine, interstitial pores;
strongly effervescent; common, fine, white (N 8/0) fila-
ments of lime; moderately alkaline (pH 8.2); clear,
smooth boundary.

TIC3—34 to 42 inches, pale-brown (10YR 6/3) light silty
clay loam, brown (10YR 4/3) when moist; massive;
slightly hard when dry, firm when moist, slightly sticky
and plastic when wet; a few very fine roots; a few, very
fine, interstitial pores; strongly effervescent; a few, fine,
white (N 8,/0) filaments and soft masses of lime; mod-
erately alkaline (pH 8.0); clear, smooth boundary.

IT1C4—42 to 54 inches, brown (10YR 5/3) light loam, dark
brown (10YR 4/3) when moist; massive; slightly hard
when dry, friable when moist, nonsticky and plastic
when wet; a few very fine roots; a few, fine, interstitial
pores; strongly effervescent; a few, fine, white (N 8/0)
filaments and soft masses of lime; moderately alkaline
pH 8/0).

Throughout the profile hues range from 7.5YR to 10YR
and values range from 4 through 7 when dry and from
3 through 6 when moist. The A horizon is loam, silt loam,
silty clay loam, very fine sandy loam, or sandy loam. Where
cultivated, the Ap horizon is 10 to 16 inches thick. The
C horizon generally is loam, but it includes thin strata of
fine sandy loam, silt loam, silty clay loam, and very fine
sandy loam.

Gila sandy loam (Go).—This level and nearly level soil
is on flood plains in the Santa Cruz and Avra Valleys.
The surface layer is sandy loam that ranges from 6 to 14
inches in thickness, but otherwise the profile is similar to
that described as representative of the series.

Included with this soil in mapping are small areas of
Anthony sandy loam, Anthony loam, Gila loam, and
Glendale loam.

Runoff is slow on this Gila soil, and the hazard of ero-
sion is slight or none.

All crops adapted to the Area can be grown on this
soil. The chief crops are sorghums, cotton, barley, and
alfalfa. Capability unit I-2, irrigated, and VIIc-2, dry-
land.

Gila loam, 0 to 1 percent slopes (GbA).—This soil is
on flood plains in the Santa Cruz and Avra Valleys. It
has the profile described as representative of the series.

Included with this soil in mapping are small areas of
Anthony loam and Anthony sandy loam. Also included
are small areas of Glendale loam, Glendale silty clay
loam, and Grabe loam.

Runoff is slow on this Gila soil, and erosion is not a
hazard.

All crops adapted to the Area can be grown on this
soil. Cotton, sorghums, barley, and alfalfa are the chief
crops. Capability unit I-1, irrigated, and VIIe-2, dry-
land.

Gila loam, 1 to 3 percent slopes (GbB).—Some areas of
this soil are on alluvial fans and valley slopes above the
flood plains of major drainageways. Other areas are on
flood plains of minor tributaries in the Santa Cruz Val-
ley.

Included with this soil in mapping are small areas of
Anthony sandy loam, Anthony gravelly sandy loam, and
Vinton loamy sand.

Runoff is medium on this soil, and the hazard of water
erosion is moderate.

Small areas of this soil are used for such cultivated
crops as barley, alfalfa, sorghums, and cotton. Only small
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amounts of forage are available in areas used as desert
range. Capability unit Ile-1, irrigated, and VIIc-2, dry-
land.

Gila silty clay loam (Gc).—This soil is level and nearly
lIevel and occurs on flood plains in the Santa Cruz and
Avra Valleys. The surface layer is silty clay loam that
ranges from 10 to 16 inches in thickness, but otherwise
the profile is similar that described as representative of
the series.

Included with this soil in mapping are small areas of
Gila loam, Glendale loam, Glendale silty clay loam,
Grabe loam, and Grabe silty clay loam.

Runoff is medium on this Gila soil, and the hazard of
erosion is slight or none.

This soil is suited to such cultivated crops as cotton,
sorghums, and barley, but only small areas are used for
these crops. Capability unit I-1, irrigated, and VIIe-2,
dryland.

Glendale Series

The Glendale series consists of well-drained silty clay
loams or clay loams. These soils formed in recent al-
luvium deposited on flood plains and valley plains. Slopes
are 0 to 1 percent. Elevation ranges from 1,860 to 2,400
feet, and the annual rainfall is 9 to 11 inches. The frost-
free season is 240 to 280 days. The vegetation is cresote-
bush, mesquite, and annual weeds and grasses.

In a representative profile the surface layer is brown
loam about 8 inches thick. The underlying layers are
brown and pale-brown clay loam, heavy loam, and sandy
clay loam to a depth of 60 inches or more. The profile is
moderately alkaline to strongly alkaline and is calcareous
throughout.

Permeability of these soils is moderately slow. In irri-
gated areas the available water holding capacity is 11 to
13 inches. In areas not irrigated the water-supplying
capacity is 9 to 11 inches. Roots can penetrate to a depth
of more than 60 inches.

Glendale soils are used for desert range, irrigated
crops, wildlife, water supply, and urban development.
Irrigated crops are sorghums, small grains, cotton, and
pasture.

Representative profile of Glendale loam (100 feet north
and 1,200 feet east of the southwest corner of sec. 8, T.
118, R 11 E):

Al—0 to 8 inches, brown (10YR 5/3) loam, dark brown
(10YR 4/3) when moist; weak, medium, coarse, platy
structure; slightly hard when dry, friable when moist,
nonsticky and nonplastic when wet; a few very fine and
fine roots; a few, very fine and fine, tubular pores and
common, very fine and fine, interstitial pores; very
slightly effervescent; moderately alkaline (pH 82);
clear, smooth boundary.

C1—8 to 30 inches, brown (10YR 5/3) clay loam, dark brown
(16YR 3/3) when moist; massive; slightly hard when
dry, friable when moist, sticky and slightly plastic when
wet; a few very fine, fine, and medium roots; common,
very fine and fine tubular pores, a few, medium, tubular
pores, and a few, very fine, interstitial pores; strongly
effervescent ; disseminated lime and irregular filaments
of lime; strongly alkaline (pH 9.0); clear, smooth
boundary.

C2—30 to 48 inches, pale-brown (10YR 6/3) heavy loam,
brown (10YR 4/3) when moist; massive; slightly hard
when dry, friable when moist, slightly sticky and slightly
plastic when wet; a few very fine roots; a few, very
fine, tubular pores and a few, very fine and fine, inter-

stitial pores; strongly effervescent; disseminated lime
and irregular filaments of lime; strongly alkaline (pH
9.0) ; abrupt, smooth boundary.

C3—48 to 63 inches, pale-brown (10YR 6/8) sandy clay loam,
brown (10YR 4/3) when moist; massive; slightly hard
when dry, friable when moist, nonsticky and nonplastic
when wet; a few very fine roots; strongly effervescent;
disseminated lime; strongly alkaline (pH 9.0).

Hues of the A and C horizons range from 7.5YR to 10YR.
Values of the A horizon range from 5 through 7 when dry
and 3 through 5 when moist. In places the surface layer
is silty clay loam. Depth to the lower part of the clay loam
C1 horizon ranges from 24 to 40 inches or more. Content
of ¢’'ay in the C1 and C2 horizons ranges from 18 to 35
percent,

Glendale loam (Gd).—This nearly level soil is on flood
plains of the Santa Cruz River and Los Robles Wash. Tt
has the profile described as representative of the series.

Included with this soil in mapping are small areas of
Gila silty clay Joam, Gila loam, Glendale silty clay loam,
and Pima silty clay loam.

Runoft is slow on this Glendale soil, and erosion is not
a hazard.

All crops adapted to the Area can be grown on this
soil. Cotton, sorghums, and barley are the chief crops.
Capability unit I-1, irrigated, and VIIe-2, dryland.

Glendale silty clay loam (Ge)—This soil is level and
nearly level and occurs on flood plains in the north end of
the Santa Cruz and Avra Valleys. The surface layer is
silty clay loam that is 12 to 16 inches thick, but otherwise
the profile is similar to that described as representative
of the series.

Included with this soil in mapping are small areas of
Gila silty clay loam, Gila loam, Glendale loam, and Pima
silty clay loam.

Runoff is slow on this Glendale soil, and the hazard of
erosion is siight or none.

All crops adapted to the Area can be grown on this
soil. The chief crops are sorghums, barley, cotton, and
pasture. Capability unit I-1, irrigated, and VIIc-2, dry-
land.

Glendale silty clay loam, severely eroded (Ge3).—
This soil is on flood plains and in drainageways in the
north end of the Avra Valley. The areas are cut by many
gullies that range from 2 to 6 feet in depth and from 3
to 8 feet in width and are spaced 20 to 70 fect apart. The
surface layer ranges from 2 to 8 inches in thickness.

Included with this soil in mapping are small areas of
Gila loam, Glendale loam, and Pima silty clay loam.

Runoff is medium to rapid on this Glendale soil, and
the hazard of erosion is high.

This soil is not used for cultivated crops, because of
the gullies. Some forage is available for desert range.
The soil can be leveled for irrigation without damage,
and it can be used for irrigated crops if it is protected
from floodwater. Capability unit ITle-1, irrigated, and
VIle-3, dryland.

Grabe Series

The Grabe series consists of well-drained loams, gravel-
ly loams, and silty clay loams. These soils formed in
recent alluvium deposited on flood plains, alluvial fans,
and valley slopes. Slopes are 0 to 3 percent. Elevation
ranges from 2,000 to 3,000 feet, and the annual precipita-
tion is 10 to 12 inches. The frost-free season is 230 to
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280 days. The vegetation is chiefly mesquite and annual
grasses and weeds, but creosotebush, paloverde, and cac-
tus grow in scattered areas.

In a representative profile grayish-brown loam extends
to a depth of 28 inches. Next, to a depth of 40 inches, is
pinkish-gray stratified silt loam and very fine sandy
loam. Below this to a depth of 60 inches or more is
grayish-brown loam. The profile is moderately alkaline
and calcareous throughout.

Permeability of these soils is moderate. In irrigated
areas the available water holding capacity is 8 to 11
inches. In areas not irrigated the water-supplying ca-
pacity is 10 to 12 inches.

Grabe soils are used for irrigated crops, urban devel-
opment, desert range, wildlife, water supply, and as a
source of material for engineering work. Major irrigated
crops are cotton, small grains, sorghums, alfalfa, pasture,
lettuce, and pecans.

Representative profile of Grabe loam (50 feet south
and 50 feet west of the east quarter corner of sec. 26,
T.12S,R. 12 E.) :

Ap—0 to 18 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and plastic when wet; a few very fine roots;
common, very fine, tubular pores; very slightly effer-
vescent; moderately alkaline (pH 8.0); clear, wavy
boundary.

C1—18 to 28 inches, grayish-brown (10YR 5/2) loam, dark
brown (10YR 3/3) when moist; massive; silghtly hard
when dry, friable when moist, slightly sticky and plas-
tic when wet; common very fine and fine roots; com-
mon, very fine and fine, tubular pores; strongly effer-
vescent ; a few, fine, white filaments of lime; moderately
alkaline (pH 8.0); c'ear, wavy boundary.

C2—28 to 40 inches, pinkigh-gray (7.5YR 6/2) stratified silt
loam and very fine sandy loam, dark brown (7.5YR
4/2) when moist; massive; slightly hard when dry,
very friable when moist, slightly sticky and slightly
plastic when wet; many very fine and fine roots and a
few medium roots; common, very fine and fine, tubular
pores ; slightly effervescent to strongly effervescent; mod-
erately alkaline (pH 8.0); clear, wavy boundary.

C3—40 to 60 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) when moist; massive;
hard when dry, friable when moist, sticky and plastic
when wet; a few very fine roots; common, very fine,
tubular pores; slightly effervescent; moderately alka-
line (pH 8.0).

The chroma throughout the profile is less than 4, and the
soil is grayish brown to dark brown to a depth of 20 to
40 inches. The A horizon is dominantly loam, but in places
it contains thin strata of silt loam, very fine sandy loam,
gravelly sandy loam, and silty clay loam. The C horizon
is loam, silt loam, and very fine sandy loam and contains
thin strata of sandy loam or silty clay loam. The finer and
coarser textured strata generally are at a depth below 30
to 36 inches. In places between 10 and 35 percent of the
profile is fine gravel.

Grabe gravelly sandy loam, 1 to 3 percent slopes
(GgB).—This soil occurs on alluvial fans in the Santa Cruz
Valley. The surface layer is 15 to 85 percent gravel and
the substratum is 10 to 30 percent gravel, but otherwise
the profile is similar to that described as representative
of the Grabe series.

Included with this soil in mapping are small areas of
Comoro gravelly sandy loam, of Vinton loamy sand, and
of Gravelly alluvial land.

Runoff is medium on this Grabe soil, and the hazard of
water erosion is moderate.

This soil is suited to such cultivated crops as barley,
sorghums, cotton, and alfalfa, but only small areas are
used for these crops. Capability unit ITe-2, irrigated,
and VIIc—2, dryland.

Grabe loam (Gh).—This level and nearly level soil is
on flood plains and alluvial fans in the Santa Cruz Val-
ley. It has the profile described as representative of the
series.

Included with this soil in mapping are small areas of
Comoro loam, Comoro sandy loam, Gila loam, and Pima
silty clay loam.

Runoff is slow on this Grabe soil, and erosion is not a
hazard.

All crops adapted to the Area can be grown on this
soil. Cotton, sorghums, barley, alfalfa, pecans, and pea-
nuts are the chief crops. Capability unit I-1, irrigated,
and VIIc-2, dryland.

Grabe gravelly loam, 0 to 1 percent slopes {GkA).—
This soil is on flood plaius in the Santa Cruz Valley. The
surface layer is about 15 to 30 percent fine gravel and the
subsoil is 10 to 25 percent fine gravel, but otherwise the
profile is similar to that described as representative of
the series.

Included with this soil in mapping are a few small
areas of Comoro sandy loam, Vinton loamy sand, and
Vinton sandy loam.

Runoff is slow on this Grabe soil, and erosion is not a
hazard.

All crops adapted to the Area are grown on this soil.
The chief crops are barley, cotton, sorghums, and alfalfa.
Capability I-1, irrigated, and VIIc-2, dryland.

Grabe gravelly loam, 1 to 3 percent slopes (GkB).—
This soil is on alluvial fans in the Santa Cruz Valley.
The surface layer is 15 to 35 percent fine gravel and the
substratum is 10 to 30 percent fine gravel, but otherwise
the profile is similar to that described as representative of
the series.

Included with this soil in mapping are small areas of
1Corélloro gravelly sandy loam and of Gravelly alluvial
and.

Runoff is medium on this Grabe soil, and the hazard of
water erosion is moderate.

This soil is suited to such irrigated crops as barley,
sorghums, and cotton, but only small areas are used for
these crops. Small amounts of forage are available in
areas used as desert range. Capability unit ITe-1, irri-
gated, and VIIc-2, dryland.

Grabe silty clay loam (Gm).—This level and nearly
level soil is on flood plains of the Santa Cruz River and
its tributaries. The surface layer is silty clay loam 6 to
12 inches thick, but otherwise the profile is similar to that
described as representative of the series.

Included in mapping with this soil are small areas of
Grabe loam and of Pima silty clay loam.

Runoff is slow on this Grabe soil, and the hazard of
erosion is slight or none.

If this soil is irrigated, all crops adapted to the Area
can be grown. Cotton, sorghums, barley, alfalfa, and pas-
ture are the chief crops. Capability unit I-1, irrigated,
and VIIc-2, dryland.

Grabe soils, 0 to 3 percent slopes (GoB).—These soils
are on flood plains and on the lower edges of low alluvial
fans in the Santa Cruz Valley.
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About 90 percent of this unit is Grabe loam and Grabe
silty clay loam, together. The proportion of each soil in a
mapped area varies from place to place. Grabe loam has a
profile similar to that described for the series. Grabe silty
clay loam has a surface layer that is 6 to 12 inches thick,
but otherwise its profile 1s similar to that described as
representative of the series.

Included with this unit in mapping are small areas of
Comoro loam, (ila loam, Gila sandy loam, Pima silty
clay loam, and Riverwash. These areas make up 10 per-
cent of the mapped areas of the unit.

Runoff is medium on these Grabe soils, and the hazard
of erosion is moderate.

The soils in this unit are used for desert range. Many
areas in and near the city of Tucson are used for urban
development. Capability unit VIIe-2, dryland.

Gravelly Alluvial Land

Gravelly alluvial land (Gr) consists of stratified gravelly
and very gravelly and cobbly loams, sandy loams, and
sands. This land type is on alluvial fans and flood plains
near local drainageways. It is well drained to excessively
drained. The soil material varies in thickness, color, and
texture and in amount of gravel and content of lime.
Slopes are mostly 0 to 3 percent, but they are as much as
5 percent in places. Elevation ranges from 2,000 to 3,000
feet, and the average annual rainfall is 9 to 12 inches. The
frost-free season ranges from 230 to 280 days. The vege-
tation is mostly mesquite, creosotebush, annual grasses
and weeds, bursage, and whitethorn, but cactus and
perennial grasses grow in a few places.

Included with this land type in mapping are small
areas of Anthony, Arizo, Brazito, Comoro, Gila, Grabe,
and Vinton soils. Also included are small areas of the
land type Riverwash.

Runoff is slow on Gravelly alluvial land. Permeability
is rapid. The hazard of erosion is slight and mostly de-
positional, but most drainageways are entrenched 1 to 4
feet. The available moisture holding capacity is 8 to 334
inches, and the water-supplying capacity is 9 to 12
inches. Plant roots penetrate to a depth of more than 60
inches.

Gravelly alluvial land is used for desert range, wildlife
areas, and irrigated erops, and as material for engineer-
ing structures. Irrigated crops are cotton, small grains,
sorghum, alfalfa, and pasture. Capability unit 1Vs-7,
irrigated, and VIIs-7, dryland.

Gullied Land

Gullied land (Gu) consists of well-drained, recent allu-
vium that is cut by many gullies. The areas are just above
the recent flood plains of the larger drainageways. In
the less eroded areas, the vegetation is saltbush and
cholla, but most areas of this land are bare of vegetation.
Mesquite grows in the more stabilized areas. Slopes range
from 0 to 3 percent. Elevation ranges from 2,000 to 2,500
feet. The average annual rainfall 1s 9 to 11 inches, and
the frost-free season is 240 to 280 days.

The gullies typically are in (Glendale, Grabe, and Pima
soils. The soil material generally is stratified and ranges
from loam to silty clay loam in texture. In places fine
gravel is on the surface.

Included with this land in mapping are small areas of
Gila, Grabe, and Pima soils. Also included are small
areas of Riverwash.

Permeability of the soil material is moderate to mod-
erately slow. Runoff is medium to rapid, and the hazard
of erosion is moderate to high. The available water hold-
ing capacity is 10 to 11 inches, and the water-supplying
capacity is 9 to 11 inches. Plant roots can penetrate to a
depth of more than 60 inches.

Gullied land is used for desert range and wildlife and
as dumping grounds near urban areas. This land can be
leveled and used for irrigated crops. Capability unit
VIle-3, dryland.

Laveen Series

The Laveen series consists of well-drained sandy loams,
gravelly sandy loams, and loams. These soils formed in
old alluvium that is high in lime. They are on alluvial
fans, terraces, and valley plains. Slopes are 0 to 3 percent.
Elevation ranges from 2,000 to 2,700 feet, and the annual
rainfall is 8 to 11 inches. The frost-free season is 240 to
280 days. Creosotebush, cactus, annual grasses and weeds,
and scattered mesquite make up the vegetation.

In a representative profile the soil is light-brown sandy
loam to a depth of about 16 inches and then light-brown
loam to a depth of 60 inches or more. A zone of lime
accumulation occurs at a depth between 14 and 30 inches.
The profile is moderately alkaline to strongly alkaline
and is calcareous throughout.

Permeability of the Laveen soils is moderate. In irri-
gated areas the available water holding capacity is 814
to 914 inches. In areas not irrigated the water-supplying
capacity is 8 to 11 inches. Roots can penetrate to a depth
of more than 60 inches.

Laveen soils are used for irrigated crops, desert range,
wildlife, water supply, and urban development. Major
irrigated crops are cotton, alfalfa, sorghums, small grains,
and pasture.

Representative profile of Laveen sandy loam, 1 to 3
percent slopes (900 feet south and 450 feet east of the
center of sec. 32, T. 16 S.,, R. 14 E.) :

A1—0 to 5 inches light-brown (7.5YR 6/4) sandy loam,
dark yellowish brown (10YR 4/4) when moist; weak,
medium, platy structure; slightly hard when dry, friable
when moist, nonsticky and nonplastic when wet; common
fine roots and a few medium and coarse roots; many,
fine, interstitial pores and common, medium, interstitial
pores; slightly effervescent; moderately alkaline (pH
82); clear, smooth boundary.

C1—5 to 16 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, nonsticky and slight-
ly plastic when wet; a few fine roots; common, fine,
interstitial pores and a few, fine and medium, tubular
pores; strongly effervescent; moderately alkaline (pH
8.4); clear, smooth boundary.

C2ca—16 to 28 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 fine roots and a few medium
roots; common, fine, interstitial pores, a few, fine, tu-
bular pores, and common, medium, tubular pores; strong-
ly effervescent; a few, fine, pink (7.5YR 8/4) nodules
of lime and many, soft masses of lime; moderately alka-
line (pH 8.4); gradual, smooth boundary.

C3ca—28 to 40 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
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plastic when wet; a few fine roots and common me-
dium roots; common, fine, interstitial pores and a few,
fine, tubular pores: violently effervescent; many, fine,
pinkish-white (7.5YR 8/2) nodules and masses of lime,
brown (7.5YR 5/4) and pink (7.5YR 8/4) when moist;
moderately alkaline (pH 8.4) ; gradual, smooth boundary.

(C4-—40 to 60 inches, light-brown (7.5YR 6/4) loam ; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; a few fine roots;
common, fine, interstitial pores; violently effervescent; a
few, fine, pinkish-white (7.5YR 8/2) masses of lime,
dark brown (7.5YR 4/4) and pink (7.5YR 8/4) when
moist; moderately alkaline (pH 8.4).

Hues throughout the profile are 7.5YR and 10YR. Values
are 5 to 7 when dry and 4 to 5 when moist, and chromas
are 2 through 4. The A horizon is sandy loam, gravelly sandy
loam, or loam. The C and Ceca horizons range from heavy
sandy loam to loam and are less than 18 percent clay. Depth
to the Ceca horizon ranges from about 14 to 30 inches. The
content of lime nodules ranges from none to a few in the
surface layer to a few to many in the Cca horizon.

Laveen sandy loam, 0 to 1 percent slopes {{adA).—This
soil is on terraces and old alluvial fans in the Santa
Cruz and Avra Valleys.

Included with this soil in mapping are small areas of
Anthony loam, Gila loam, Mohave loam, and Valencia
loam.

Runoff is slow on this Laveen soil, and the hazard of
erosion is slight or none.

If this soil is irrigated, all crops adapted to the Area
can be grown on it. The chief crops are sorghums, cotton,
alfalfa, and barley. Capability unit I-2, irrigated, and
Vile-2, dryland.

Laveen sandy loam, 1 to 3 percent slopes (LaB).—This
soil is on old terraces and fans in the Santa Cruz and
Avra Valleys. It has the profile described as representa-
tive of the series.

Included with this soil in mapping are small areas of
Mohave, Rillito, and Valencia sandy loams. Also inciuded
are small areas of Laveen gravelly sandy loam, heavy
variant.

Runoff is medium on this Laveen soil, and the hazard
of water erosion is moderate.

Tf this soil is irrigated, all crops adapted to the Area
can be grown on it. The chief crops are cotton, alfalfa,
small grains, and sorghums. Capability unit I¥e-2, irri-
gated, and VIIc-2, dryland.

Laveen gravelly sandy leam, 1 to 3 percent slopes
{LdB).—This soil is on old alluvial fans in the Santa Cruz
and Avra Valleys. The surface layer is 15 to 35 percent
gravel, but otherwise the profile is similar to that de-
scribed as representative of the series.

Included with this soil in mapping are small areas of
Gila loam, Rillito sandy loam, and Rillito gravelly sandy
loam.

Runoff is medium on this Laveen soil, and the hazard
of water erosion is moderate.

Some areas of this soil are used for such cultivated
crops as sorghums, cotton, barley, and alfalfa. Capability
unit ITe-2, irrigated, and VIIc-2, dryland.

Laveen loam, 0 to 1 percent slopes (leA).—This soil
is on old alluvial fans in the Santa Cruz and Avra Val-
leys. The surface layer is loam, but otherwise the profile
is similar to that described as representative of the series.

Included with this soil in mapping are small areas of
Gila loam, Mohave loam, Mohave sandy loam, and Ril-
lito sandy loam. Also included is a small, low area in the

southern part of the Avra Valley where a weakly ce-
mented layer of lime 6 inches thick occurs at a depth
below 30 inches.

Runoff is slow on this Laveen soil, and erosion is not a
hazard.

All crops adapted to the Area can be grown on this
soil. The chief crops are cotton, sorghums, barley, and
iﬂfzalfa. Capability unit I-1, irrigated, and VIIc-2, dry-
and.

Laveen loam, 1 to 3 percent slopes (leB).—This soil
occurs on old alluvial fans in the Santa Cruz and Avra
Valleys. Except that the surface layer is loam, the profile
is similar to that described as representative of the series.

Runoff is medium on this Laveen soil, and the hazard
of water ercsion is moderate.

Included with this soil in mapping are small areas of
Anthony sandy loam, Gila loam, Rillito sandy loam, and
Tres Hermanos gravelly loam.

Some areas of this soil are used for such cultivated
crops as sorghums, cotton, alfalfa, and barley. Capability
unit ITe-1, irrigated, and VIIe-2, dryland.

Laveen complex, 0 to 5 percent slopes (ImB).—These
soils are on dissected terraces and alluvial slopes in the
Santa Cruz Valley.

About 45 percent of this unit is Laveen sandy loams,
and about 45 percent is Laveen gravelly sandy loams,
heavy variants. The Laveen sandy loams are nearly level
to gently sloping and are on the tops and ends of the dis-
sected terraces and on the sides of these terraces. They
have a profile similar to that described for the Laveen
series. The Laveen, heavy variants, are on the tops and
sides of the dissected terraces and on alluvial slopes.
Their surface is rough and irregular. They have the pro-
file similar to that described as representative of the
heavy variants from the Laveen series.

Also in this eomplex, and making up the remaining 10
percent of the mapped areas, are small areas of Anthony
sandy loam and Rillito sandy loam, of Tres Hermanos
gravelly loam, and of Riverwash.

The soils in this unit are not used for cultivated crops.
They are used mainly for desert range and wildlife areas,
though some areas of the variants are used for water
supply purposes. Capability unit VIIe-2, dryland.

Laveen-Rillito complex, 0 to 3 percent slopes (LrB).—
These soils are on the edges of low terraces in the Santa
Cruz Valley. The terraces are cut by a few small drain-
AgeWAYS.

About 60 percent of this unit is Laveen loam and
Laveen sandy loam in equal parts, and about 85 percent
is Rillito sandy loam. The Laveen loam is level and is
adjacent to the drainageways, and the Laveen sandy loam
is gently sloping and is on eroded terraces. The Rillito
sandy loam is gently sloping and is on the sides and tops
of the terraces. A representative profile is deseribed under
each series.

Also in this unit, and making up the remaining 5 per-
cent of the mapped areas, are small areas of Anthony,
Mohave, and Tubac sandy loams and of Rillite gravelly
sandy loam.

The soils in this unit are not cultivated. They are used
for desert range and wildlife. Capability unit VIIc-2,
dryland.
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Laveen Series, Heavy Variant

The variants from the normal Laveen soils are well-
drained gravelly sandy loams that formed in old al-
luvium. The alluvium is high in lime and is on fans and
terraces. Slopes are 1 to 5 percent. Elevation ranges from
2,000 to 2,700 feet. The vegetation is mainly creosotebush.
cactus, and annual grasses and weeds, but mesquite grows
in scattered areas.

In a representative profile the surface layer is light-
brown gravelly sandy loam about 3 inches thick. Below,
to a depth of 21 inches, is light-brown gravelly loam.
Next is a buried subseil that is light-brown gravelly clay
loam in the upper 3 inches and light-brown clay Joam in
the lower 10 inches. Just below is the substratum, which
is light-brown loam to a depth of 60 inches and more.
The soil is moderately alkaline and calcareous through-
out.

Permeability of these soils is moderately slow. In irri-
gated areas the available water holding capacity is 814
to 914 inches. In areas not irrigated the water-supplying
capacity is 8 to 11 inches. Roots can penetrate to a depth
of more than 60 inches.

These variants are used for irrigated crops, desert
range, water supply, and wildlife.

Representative profile of Laveen gravelly sandy loam,
heavy variant, 1 to 8 percent slopes (850 feet south and
2,400 feet west of the northeast corner of sec. 6, T. 18 S,
R. 14 E.):

A1—0 to 8 inches, light-brown (7.5YR 6/4) gravelly sandy
loam, dark brown (7.5YR 4/4) when moist; weak, me-
dium, platy structure; slightly hard when dry, very
friable when moist, nonsticky and nonplastic when wet;
a few very fine roots; a few, very fine, tubular pores
and common, very fine and fine, interstitial pores; strong-
ly effervescent; common, fine, white nodules of lime;
moderately alkaline (pH 8.0) ; abrupt, smooth boundary.

C1—3 to 13 inches, light-brown (7.5YR 6/4) gravelly loam,
dark brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky and
stightly plastic when wet; a few very fine, fine, and me-
dium roots; common, very fine and fine, tubular pores
and a few, very fine and fine, interstitial pores; vio-
lently effervescent; a few to common, fine pinkish-gray
(%.5YR 7/2) filaments of lime and common lime nodules
that are not visible when moistened ; moderately alkaline
(pH 8.0) ; clear, smooth boundary.

C2ca—18 to 21 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 slightly
plastic when wet; a few very fine and fine roots; a few,
very fine and fine, tubular and interstitial pores; vio-
lently effervescent; common to many, fine and medium,
white (N 8/0) filaments and soft masses of lime that
are pinkish white (7.5YR 8/2) when moist; moderately
alkaline (pH 8.0); abrupt, smooth boundary.

B21tecab—21 to 24 inches, light-brown (7.5YR 6/4) gravelly
light clay loam, reddish brown (5YR 4/4) when moist;
moderate, fine and medium, subangular blocky strue-
ture; hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; a few very fine roots; a
few, very fine, tubular pores and very fine and fine, inter-
stitial pores; common, thin clay films on ped faces and in
tubular or interstitial pores; violently -effervescent;
many, fine, pinkish-white (7.5YR 8/2) filaments of lime
that are pink (7.5YR 7/4) when moist; moderately
alkaline (p¥ 8.0); clear, smooth boundary.

B22tcab—24 to 34 inches, light-brown (7.5YR 6/4) clay
loam, reddish brown (5YR 4/4) when moist; moderate,
fine and medium, subangular blocky structure; hard
when dry, firm when moist, sticky and plastic when wet;
a few very fine roots and a few medium roots; a few,

very fine and fine, tubular pores and a few, very fine,
interstitial pores; common, moderately thick clay films
on ped faces and in tubular and interstitial pores; a few,
very dark gray (5YR 3/1) stains on ped faces, black
(5YR 2/1) when moist; strongly effervescent; common
to many, medium, pink (7.5YR 8/4) lime masses and
filaments of lime, pink (7.5YR 7/4) when moist; mod-
erately alkaline (pH 8.0).

(334 to 60 inches, light-brown (7.5YR 6/4) loam ; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; a few fine roots;
common, fine, interstitial pores; violently effervescent; a
few, fine, pinkish-white (7.5YR 8/2) masses of lime,
dark brown (7.5YR 4/4) and pink (7.5YR 8/4) when
moist; moderately alkaline (pH 84).

Hues of the A and C horizons range from 7.5YR to 10YR.
Values in these horizons are 5 and 6 when dry and 4 and 5
when moist, and chromas range from 2 through 4. Hues
in the buried B horizon are 5YR and 7.5YR, values are 5
to 6 when dry and 4 and 5 when moist, and chromas are
2 through 4.

The surface layer ig gravelly sandy loam. It is 15 to 30
percent gravel, and half of the gravel consists of extremely
hard nodules of lime. The C and Cea horizons range from
gravelly loam or heavy loam to gravelly sandy loam and
are less than 18 percent clay. The Cea horizon is more than
15 percent calcium carbonate. The buried B horizon ranges
from clay loam to gravelly heavy loam in texture and from
massive to weak or moderate subangular blocky in strue-
ture. Hffervescence in the buried B horizon ranges from
slight to violent.

Laveen gravelly sandy loam, heavy variant, 1 to
3 percent slopes (lsB).—This is the only variant from the
normal Laveen soils mapped in the Area. It oceurs on
dissected terraces and old alluvial fans in the Santa Cruz
Valley.

Included with this soil in mapping are small areas of
Laveen, Mohave, and Rillito sandy loams, of Rillito
igmvelly sandy loam, and of Tres Hermanos gravelly
oam.

Runoff is medium on this Laveen soil, and the hazard
of water erosion is moderate.

This soil is used mainly for desert range. Only small
areas are used for such cultivated crops as cotton, sor-
ghums, and barley. Capability unit 1Te-2, irrigated, and
VIIc-2, dryland.

Mohave Series

The Mohave series consists of well-drained clay loams.
These soils formed in old alluvium on valley plains, ter-
races, and fans. Slopes are 0 to 3 percent. Elevation
ranges from 2,000 to 2,700 feet, and the annual rainfall
18 9 to 11 inches, The frost-free season is 240 to 280 days.
The vegetation is creosotebush, annual grasses and weeds,
and mesquite.

In a representative profile the surface layer is brown
loam about 2 inches thick. The subsoil is reddish-brown
clay Ioam about 81 inches thick. Below, to a depth of 60
inches or more, is light-brown loam. The profile is
moderately alkaline and generally is calcareous through-
out, but in places it is noncalcareous to a depth of 24
inches.

Permeability of these soils is moderately slow. In irri-
gated areas the available water holding capacity is 9 to
10 inches. In areas not irrigated the water-supplying ca-
pacity is 9 to 11 inches. Roots can penetrate to a depth of
more than 60 inches.

Mohave soils are used for irrigated crops, desert range,
urban development, wildlife, water supply, and as a
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source of material for engineering work. Irrigated crops
are cotton, sorghums, small grains, alfalfa, lettuce, and
pasture.

Representative profile of Mohave loam, 0 to 1 percent
slopes (1,900 feet south and 200 feet west of the north-
east corner of sec. 10, T. 12 S, R. 11 E.) :

Al1—0 to 2 inches, brown (7.5YR 5/4) loam, dark brown
(7.5YR 4/4) when moist; weak., medium, platy struc-
ture; slightly hard when dry, friable when moist, slight-
ly sticky and plastic when wet; a few very fine roots; a
few, very fine, tubular pores and common, fine, inter-
stitial pores; slightly effervescent; mildly alkaline (pH
7.5) ; abrupt, smooth boundary.

B2t—2 to 17 inches, reddish-brown (5YR 5/4) clay loam, red-
dish brown (5YR 4/4) when moist; moderate, medium,
prismatic structure and breaks to moderate. medium,
subangular blocky; hard when dry, friab'e when moist,
sticky and plastic when wet; many fine roots; common,
fine, interstitial pores and a few, fine, tubular pores;
common, thin clay films on ped faces and in pores;
strongly effervescent; moderately alkaline (pH 8.0);
gradual, smooth boundary.

B3teca—17 to 33 inches, light reddish-brown (5YR 6/4) clay
loam, reddish brown (5YR 4/4) when moist; weak, fine,
subangular blocky structure; hard when dry, friable
when moist, slightly sticky and plastic when wet; a few
very fine roots; common, very fine, tubular and inter-
stitial pores; a few, thin clay films on ped faces and
in pores; violently effervescent; common. medium, white
(N 8/6) mottles of lime, pinkish white (5YR &8/2) when
moist; moderately alkaline (pH 8.0); gradual, smooth
boundary.

Cleca—33 to 40 inches, light-brown (7.5YR 6/4) loam, dark
brown (7.5YR 4/4) when moist; massive; very hard
when dry, friable when moist, slightly sticky and slightly
plastic when wet; a few very fine roots; common, very
fine and fine, interstitial and tubular pores: violently
effervescent ; many, medium, white (N 8/0), soft masses
of lime, pinkish white (5YR 8/2) when moist; mod-
erately alkaline (pH 8.0) ; clear, wavy boundary.

C2ca—40 to 60 inches, light-brown (7.5YR 6/4) loam, dark
brown (7.5YR 4/4) when moist; massive; very hard
when dry, friable when moist, slightly sticky and slightly
plastic when wet; a few very fine roots; common, very fine
and fine, tubular and interstitial pores; strongly effer-
vescent; a few, fine, pinkish-white (7.5YR 8/2) masses
of lime, pinkish white (7.5YR 8/2) when moist; mod-
erately alkaline (pH 8.2).

Values of the A horizon range from 5 to 6 when dry and
3 through 5 when moist. Chromas of this horizon range
from 4 through 6. Values of the B horizon are 4 or 5 when
moist, and chromas are 4 to 6. The A horizon is loam, sandy
loam, silt loam, or clay loam. The B horizon generally is
clay loam, but it ranges from heavy loam to sandy clay
loam and is less than 50 percent sand. Its structure ranges
from moderate, medium, prismatic or moderate to strong,
subangular blocky to massive in the lower part of the B
horizon. This profile generally is effervescent to the surface,
but in places it is noneffervescent to a depth of 24 inches.
Reaction is mildly alkaline to moderately alkaline.

Meoehave sandy loam, 0 to 1 percent slopes (MdA).—

This soil is on old terraces in the Santa Cruz and Avra
Jalleys.

The surface layer is sandy loam, but otherwise the pro-
file is similar to that described as representative of the
series.

Included with this soil in mapping are small areas of
Laveen, Sonoita, and Valencia sandy loams, and of Tres
Hermanos gravelly loam.

Runoff is slow on this Mohave soil, and the hazard of
erosion is slight.

All crops adapted to the Area can be grown on this

soil. The chief crops are sorghums, cotton, alfalfa, and
barley. Capability unit I-2, irrigated, and VIIe-2, dry-
land.

Mohave sandy loam, 1 to 3 percent slopes (MdB).—
This soil is on old terraces in the Santa Cruz and Avra
Valleys. The surface layer is sandy loam, but otherwise
the profile is similar to that described as representative
of the series.

Included with this seil in mapping are small areas of
Laveen, Sonoita, and Valencia sandy loams, and of Tres
Hermanos gravelly loam.

Runoff is medium on this Mohave soil, and the hazard
of water erosion is moderate.

Only small areas of this soil are cultivated, and the
major crops are cotton, sorghums, barley, and alfalfa.
Capability unit ITe-2, irrigated, and VIIce-2, drvland.

Mohave loam, 0 to 1 percent slopes (MhA).—This soil
is om old terraces and alluvial slopes in the Santa Cruz
and Avra Valleys. It has the profile described as repre-
sentative of the series.

Included with this soil in mapping are small areas of
Mohave clay loam, Sonoita loam, and Tres Hermanos
gravelly loam.

Runoff is slow to medium on this Mohave soil, and the
hazard of erosion is slight or none.

Al crops adapted to the Area can be grown on this
soil. The chief crops are cotton, sorghums, barley, and
alfalfa. Capability unit I-1, irrigated, and V1Ic-2, dry-
land.

Mohave loam, 1 to 3 percent slopes [MhB).—This soil
is on old terraces and fans in the Santa Cruz and Avra
Valleys.

Included with this soil in mapping are small areas of
Mohave clay loam, Sonoita loam, and Tres Hermanos
gravelly loam.

Runoff is medium on this Mohave soil, and the hazard
of water erosion is moderate.

Some areas of this soil are cultivated, and the chief
crops are sorghums, cotton, and barley. Capability unit
ITe—1, irrigated, and VIIe-2, dryland.

Mohave clay loam (0 to 1 percent slopes) (Mo).-—This
soil is on old terraces and alluvial fans in the Santa Cruz
and Avra Valleys.

Included with this soil in mapping are small areas of
Sonoita loam, Tubac sandy leam, Tubac sandy clay loam,
and Valencia sandy loam.

Runoff is slow to medium on this Mohave soil, and the
hazard of erosion is slight or none.

All crops adapted to the Area can be grown on this
soil. The chief crops are cotton, sorghums, barley, and
alfalfa. Capability unit I-1, irrigated, and VIIe-2, dry-
land.

Mohave-Tres Hermanos complex, 0 to 3 percent
slopes {MiB).—These soils are on long, narrow alluvial
fans. The areas are dissected by many small shallow
drainageways.

About 45 percent of this unit 1s Mohave sandy loam or
loam, and about 35 percent is Tres Hermanos gravelly
loams. The Mohave loam is nearly level and occurs on
areas adjacent to the drainageways, and the Mohave
sandy loam is gently sloping and occurs on alluvial fans
above the drainageways. The Tres Hermanos gravelly
loam is nearly level and gently sloping. 1t is on old ter-
race remnants above the drainageways in the higher areas
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of this unit. A representative profile is described under
each series.

Included with this unit in mapping, and making up 20
percent of the mapped areas, are small areas of Laveen,
Rillito, Sonoita, and Valencia sandy loams, of Pinalenc
gravelly sandy loam and Rillito gravelly sandy loam,
and of Gravelly alluvial land.

The soils in this unit are not eultivated. They are used
for desert range and wildlife. Capability unit VIile-2,
dryland.

Pales Verdes Series

The DPalos Verdes series consists of well-drained
gravelly sandy clay loams. These soils formed in al-
Invium deposited on old valley slopes that now are ter-
races. Slopes are 0 to 5 percent. Elevation ranges from
2,000 to 2,500 feet, and the annual rammfall is 9 to 11
inches. The frost-free season is 240 to 280 days. The
vegetation is paloverde, mesquite, bursage, snakewced,
scattered creosotebush, and annual grasses and weeds.

In a representative profile the surface layer is brown
gravelly sandy loam about 1 inch thick. The subsoil is
yellowish-red sandy clay loam and gravelly clay loam
about 9 inches thick. The substratum to a depth of 60
inches and more s white or pinkish-white gravelly sandy
clay loam and stratified gravelly sandy loam. The surface
layer and the upper part of the subsoil are mildly alka-
line, and the lower part of the subsoil and the substratum
are moderately alkaline. Generally, the surface layer is
noncalcareous and the layers below a depth of 6 to 10
inches are calcareous.

Permeability is moderately slow. In irrigated arcas the
available water holding capacity is 5 to 6 inches. In areas
not irrigated the water-supplying capacity is 9 to 11
inches. Roots can penetrate to a depth of 60 inches and
more.

Palos Verdes soils are used for desert range, water
supply, urban development, wildlife, and as a source of
material for engineering work.

Representative profile of Palos Verdes gravelly sandy
loam in Palos Verdes-Sonoita complex, 0 to 5 percent
slopes (20 feet south and 1,620 feet east of the northwest
corner of sec. 9, T. 18 S,, R. 18 E.) :

Al1—0 to 1 inch, brown (7.5YR 5/4) gravelly sandy loam,
dark brown (7.5YR 4/2) when moist; weak, medium,
platy and weak, fine, granular structure; slightly hard
when dry, friable when moist, nonsticky and slightly
plastic when wet; a few very fine roots; a few, very
fine, tubular pores and a few, very fine and fine, inter-
stitial pores; noneffervescent; mildly alkaline (pH 7.8);
abrupt, smooth boundary.

B21t—1 to 6 inches, yellowish-red (5YR 4/6) sandy clay
loam, yellowish red (5YR 4/6) when moist; weak, me-
dium, subangular blocky structure; hard when dry, fri-
able when moist, slightly sticky and plastic when wet;
common, fine and very fine roots and a few, medium
roots; a few, fine, tubular pores and common, very fine
and fine, interstitial pores; common, thin clay fillms on
ped faces and in tubular pores; noneffervescent; mildly
alkaline (pH 7.8); abrupt, wavy boundary.

B22tca—6 to 10 inches, yellowish-red (5YR 5/6) gravelly
clay loam, yellowish red (5YR 4/6) when moist: weak.
fine and medium, subangular blocky structure; very hard
when dry, friable when moist, slightly sticky and plastic
when wet; common very fine and fine roots and a few
medinm roots; a few, very fine, tubular and inter-

stitial pores; eommon, thin clay films on ped faces and
in tubular and interstitial pores; slightly to violently
effervescent; common, fine, pinkish-white (5YR 8/2) fila-
ments of lime; moderately alkaline (pH 8.0); clear,
irregular boundary.

Clea—10 fo 21 inches, white (N 8/0), weakly cemented
gravelly light sandy clay loam, very pale brown (10YR
8/3) when moist; massive; very hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; a few very fine and fine roots; a few, very fine
and fine, tubular pores and a few, very fine, interstitial
pores; a few, thin, clay bridges hold mineral grains to-
gether; strongly effervescent; moderately alkaline (pH
8.0) ; abrupt, wavy boundary.

C2ca—21 to 60 inches, pinkish-white (7.5YR 8/2) stratified
gravelly sandy loam, pink (7.5YR 7/4) when moist;
massive; hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; a few very fine

roots; common, fine. interstitial porves; strongly effer-
vescent ; moderately alkaline (pH 8.2).
Hues of the A lorizon range from 7.5YR to 5YR and

values are 5 or 6 when dry and 8 through 5 when moist.
Chromas in this horizon are 2 to 4. Values of the B horizon
are 3 or 4 when moist and chromas are 4 through 6. The A
horizon is gravelly sandy loam, sandy loam, or very gravelly
sandy loam. The B horizon is sandy clay loam, gravelly clay
loam, or gravelly heavy sandy loam. Depth to the Clea
horizon ranges from 8 to 20 inches. The Clea and C2ca hori-
zons range from slightly effervescent to strongly effer-
vescent.

Palos Verdes-Sonoita complex, 0 to 5 percent slopes
(PaB).—These soils are on narrow to broad, low, ridgelike
terrace remnants in the Santa Cruz Valley. The remnants
are separated by intermittent drainageways.

About 50 percent of this unit consists of Palos Verdes
gravelly sandy loam, and about 40 percent is Sonoita
sandy loams. The Palos Verdes soil is nearly level and
gently sloping and is on the lower ends of the narrow
tops of the terraces. It has the profile described as repre-
sentative of the Palos Verdes series. The Sonoita soils
are level and nearly level and are on the upper parts of
the terrace remnants. A representative profile is de-
scribed under the Sonoita series.

Runoft is medium on the Palos Verdes soil,
hazard of erosion is slight or none.

Included with this unit in mapping are small areas of
Anthony sandy loam, Anthony gravelly sandy loam, and
of Laveen sandy loam. Also included are small areas of
Pinaleno gravelly sandy loam, Rillito gravelly sandy
loam, and Tubac sandy loam. These areas make up 10
percent of the mapped areas of this unit.

The Palos Verdes soil in this complex is not cultivated,
and it produces only a small amount of desert vegetation.
It is suitable for use as wildlife habitat, urban develop-
ment, water supply, and as a source of material for engi-
neering work. The other soils in this unit are used mostly
for desert range. Capability unit VIIs—4, dryland.

and the

Pima Series

The Pima series consists of well-drained soils that
formed in recent alluvium deposited on flood plains.
Slopes are 0 to 1 percent. Elevation ranges from 2,000 to
3,000 feet, and the annual rainfall is 10 to 12 inches. The
frost-free season is 230 to 280 days. The vegetation is an-
nual and perennial grasses and weeds, mesquite, creosote-
bush, paloverde, and cactus.

In a representative profile grayish-brown and pinkish-
gray silty clay loam and clay loam extend to a depth of
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60 inches and more. The profile is moderately alkaline
and generally is calcareous throughout.

Permeability of these soils is moderately slow. In irri-
gated areas the available water holding capacity is 10 to
12 inches. In areas not irrigated the water-supplying ca-
pacity is 10 to 12 inches. Roots can penetrate to a depth
of more than 60 inches.

Pima soils are used for irrvigated crops, desert range,
urban development, wildlife, and water supply. The chief
irrigated crops are cotton, small grains, sorghums, al-
falfa, lettuce, and pecans.

Representative profile of Pima silty clay loam (2,600
feet north and 2,150 feet east of the southwest corner of
sec. 14, T. 14 S, R. 13 E.) :

Ap—0 to 15 inches, grayish-brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) when moist;
weak, fine, subangular blocky strueture; slightly hard
when dry, friable when moist, slightly sticky and slightly
plastic when wet; a few very fine roots; a few, very fine,
interstitial pores; slightly effervescent; moderately alka-
line (pH 8.2) ; clear, wavy boundary.

Al—15 to 20 inches, grayish-brown (10YR 5/2) clay loam,
dark brown (7.5YR 3/2) when moist; weak, fine, sub-
angular blocky structure; slightly hard when dry, friable
when moist, slightly sticky and plastic when wet; a few
very fine roots; a few, very fine, interstitial pores;
slightly effervescent; moderately alkaline (pH 82);
clear, wavy boundary.

C1—290 to 30 inches, pinkish-gray (7.5YR 6/2) clay loam,
dark brown (7.3YR 3/2) when moist; massive; hard
when dry, friab'e when moist, slightly sticky and plastic
when wet; a few fine roots; a few, very fine, interstitial
pores; slightly effervescent; a few, fine, white filaments
of lime; moderately alkaline (pH 8.0); clear, wavy
boundary.

(2—30 to 48 inches, pinkish-gray (7.5YR 6/2) silty clay
loam, brown (7.5YR 5/2) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky and
plastic when wet; a few very fine roots; a few, very
fine, tubular pores; slightly effervescent; common, fine,
white (10YR 8/1) filaments of lime; moderately alkaline
(pH 8.2) ; clear, wavy boundary.

C3—48 to 60 inches. pinkish-gray (7.5YR 6/2) clay loam.
dark brown (7.5YR 4/2) when moist; massive; hard
when dry, friable when moist, slightly sticky and plastic
when wet; a few very fine roots; a few, very fine, inter-
stitial pores; slightly effervescent; a few, fine, white
{(10YR 8&/1) filaments of lime; moderately alkaline (pH
8.2).

Values of the A horizon are 2 and 3 when moist, and values

of the C horizons are 5 through 7 when dry. Chromas

throughout the profile are 2 and 3. The A horizon is silty clay
loam, clay loam, or heavy locam in texture. The C horizon is
silty clay loam, clay loam, silt loam, and loam in texture.
Throughout the profile structure ranges from moderate, fine,
subangular blocky to massive and effervescence ranges from
slight to strong.

Pima silty clay loam (Pm).—This is the only soil in the
Pima series mapped in the Area. It is on flood plains in
the Santa Cruz and Avra Valleys.

Included with this soil in mapping are small areas of
Glendale silty clay loam, Glendale loam, Grabe silty clay
loam, and Grabe loam.

Runoff is medium on this Pima soil, and the hazard of
erosion is slight or none.

Cotton, sorghums, peanuts, barley, pecans, alfalfa, pas-
ture, and other crops adapted to the Area can be grown
on this soil. Capability unit I-1, irrigated, and VIIc-2,
dryland.

Pinaleno Series

The Pinaleno series counsists of well-drained soils that
formed in alluvium on old fans and terraces in the Avra
Valley. Slopes are 1 to 5 percent. Elevation ranges from
2,000 to 2,400 feet, and the annual rainfall is 9 to 11
inches. The frost-free season is 250 to 280 days. The vege-
tation is mesquite, creosotebush, paloverde, bursage, sa-
guaro, cholla, and ocotillo.

In a representative profile the surface layer is light-
brown gravelly sandy loam about 2 inches thick. The sub-
soil is light reddish-brown very gravelly sandy clay loam
and very gravelly loam about 25 inches thick. The sub-
stratum to a depth of 60 inches or more is pink and
white very gravelly loam and very gravelly loamy sand.
The profile 1s mildly alkaline to moderately alkaline and
is caleareous at a depth below 16 to 20 inches.

Permeability of these soils is moderately slow. Where
these soils are irrigated, the available water holding ca-
pacity is 3 to 4 inches. In areas not irrigated the water-
supplying capacity is 9 to 11 inches. Roots can penetrate
to a depth of 60 inches and more.

Pinaleno soils are used for desert range, wildlife, water
supply, and as a source of material for engineering work.

Representative profile of Pinaleno gravelly sandy loam,
1 to 5 percent slopes (35 feet south and 1,000 feet west of
the northeast corner of sec. 3, T. 14 S, R. 11 E.):

Al—0 to 2 inches, light-brown (7.5YR 6/4) gravelly sandy
loam, brown (7.5YR 5/4) when moist; massive; soft
when dry, very friable when moist, nonsticky and non-
plastic when wet; a few fine horizontal roots; many,
very fine, interstitial pores; slightly effervescent to non-
effervescent; moderately alkaline (pH 8.0); abrupt,
smooth boundary.

B21t—2 to 16 inches, light reddish-brown (5YR 6/4) very
gravelly sandy clay loam, reddish brown (5YR 5/4) when
moist; weak, medium, subangular blocky structure;
slightly hard when dry, friable when moist, slightly
sticky and plastic when wet; common, very fine and fine,
vertical exped roots; many, fine, tubular pores; common,
thin clay films on ped faces and in pores; noneffervescent;
moderately alkaline (pH 8.0); clear, smooth boundary.

B22t—18 to 22 inches, light reddish-brown (5YR 6/4) very
gravelly sandy clay loam, reddish brown (5YR 4/4) when
moist; moderate, medium, subangular blocky structure;
slightly hard when dry, friable when moist, slightly
sticky and plastic when wet; common very fine and fine
roots; many, very fine, interstitial pores; a few, thin
clay films in pores; slightly effervescent; common, fine,
white filaments of lime; moderately alkaline (pH 82);
clear, wavy boundary.

B3ea—22 to 27 inches, light-brown (7.5YR 6/4) very gravelly
loam, reddish brown (5YR b5/4) when moist; weak.
medium, subangular blocky structure; slightly hard when
dry, friable when moist, slightly sticky and slightly plas-
tic when wet; many very fine roots; common, fine, tubu-
lar pores: a few, thin clay films in pores; strongly
effervescent; many, fine and medium filaments and soft
masses of lime; moderately alkaline (pH 82); clear,
smooth boundary.

Clea—27 to 34 inches, pink (7.5YR 7/4) very gravelly sandy
loam, brown (7.5YR 5/4) when moist; massive; soft
when dry, very friable when moist, nonsticky and non-
plastic when wet; common very fine and medium roots;
many, very fine, interstitial pores; strongly effervescent;
moderately alkaline (pH 8.2); abrupt, smooth boundary.

C2ca—34 te 36 inches, white (N 8/0) weakly cemented very
gravelly loam, pink (5YR 8/4) when moist; massive;
very hard when dry, firm when moist, slightly sticky and
nonplastic when wet; a few fine roots; a few, very fine,
tubular pores; violently effervescent; moderately alkaline
(pH 8.2) ; clear, smooth boundary.
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(3—30 to 60 inches, pink (7.5YR 7/4) stratified very gravelly
loamy sand and very gravelly sandy loam, brown (7.5YR
5/4) when moist; single grain; loose when dry and moist,
nonsticky and nonplastic when wet; a few fine roots;
many, coarse, interstitial pores; strongly effervescent;
moderately alkaline (pH 8.2).

Values throughout the profile range from 5 to ¢ when dry
and from 4 to 5 when moist, and chromas range from 4
through 6. The A and B horizons combined range from 20 to
36 inches in thickness. The B horizon is very gravelly loam
or very gravelly sandy clay loam. It has weak to moderate,
medium, subangular blocky structure or is massive. The C
horizon is gravelly and very gravelly and contains varying
amounts of lime.

The A horizon and the upper part of the B horizon are non-
effervescent to a depth of 16 to 18 inches, but the lower part
of the B horizon and the C horizon range from slightly
effervescent to viclently effervescent. Reaction in the profile
is mildly alkaline to moderately alkatine (pH 7.9 to 8.2).

Pinaleno gravelly sandy loam, 1 to 5 percent slopes
{PnB).—This 1s the only soil in the Pinaleno series mapped
in the Area. It occurs on terraces and old alluvial fans
In the Avra Valley.

Included with this soil in mapping are small areas of
Arizo gravelly sandy loam; of Anthony, Sonoita, and
Valencia sandy loams; of Cowan loamy sand; of Tres
Hermanos gravelly loam; and of Gravelly alluvial land.

Runoff is slow to medium on this soil, and the hazard
of erosion is slight or none.

This soil is used for desert range, wildlife, urban de-
velopment, water supply, and as a source of material for
engineering work. Capability unit VI1Is—4, dryland.

Rillito Series

The Rillito series consists of well-drained soils that
formed in mixed material high in Iime. These soils are on
terraces and terrace remnants above the Santa Cruz
River. Slopes are 0 to 8 percent. Elevation ranges from
2,100 to 2,700 feet, and the annual rainfall 18 9 to 11
inches. The frost-free season is 240 to 280 days. The vege-
tation is chiefly creosotebush and annual weeds and
grasses, though mesquite, paloverde, and perennial
grasses grow in some places.

In a representative profile the surface layer is pinkish-
gray gravelly sandy loam about 10 inches thick. The un-
derh ing material is pinkish-gray gravelly loam, strati-
fied very gravelly sandy loqm, and gravelly sandy loam
to a depLh of 60 inches or more. The profile is mod-
erately alkaline and calecareous throughout.

Permeability of these soils is moderate. In irrigated
areas the available water holding capacity is 5 to 6 1nches.
In areas not irrigated the water-supplying capacity is 9
to 11 inches. Where thesc soils are 1111gated, roots can
penetrate to a depth of 60 inches or more.

Rillito soils are used for descrt range, for urban de-
velopment, for wildlife, for water supply, and as a source
of material for engincering work.

I\eplcscnt‘ztlve ploﬁle of Rillito eravelly sandy loam,
0 to 8 percent slopes (825 feet south and 1,825 feet west
of the northeast corner of sec. 18, T. 13 S., R. 13 E):

A1—0 to 10 inches, pinkish-gray (7.5YR 6/2) gravelly sandy
loam, brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky and
slightly plastic when wet; a few fine and medium roots;
a few, fine, tubular pores; about 40 percent gravel;
violently effervescent; fine, irregular concretions of lime;
moderately alkaline (pH 8.0) ; clear, smooth boundary.

Clecs

(7.BYR T/2) gravelly
loam, light brown (7.5YR 6/4) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; a few fine and
medium roots; a few, very fine, tubular pores; about 30
percent gravel; violently effervescent; many, medium
and large filaments and soft masses of lime; moderately
alkaline (pH 8.2) ; clear, wavy boundary.

C2ca—34 to 54 inches, pinkish-gray (7.5YR 7/2) gravelly
loam, light brown (7.5YR 6/4) when moist; massive;
hard when dry, firm when moist, slightly sticky and
slightly plastic when wet; a few, fine, tubular and inter-
stitial pores; about 35 percent gravel, half of which is
nodules and hard masses of lime; violently effervescent;
many large, pinkish-white (7.5YR 8/2) concretions and
masses of lime, pink (7.5YR 8/4) when moist; mod-
erately alkaline (pH 8.2); abrupt, smooth boundary.

IIC3—54 to 64 inches, pinkish-gray (7.5YR 7/2) stratified
very gravelly sandy loam and gravelly sandy loam, light
brown (7.5YR 6/4) when moist; massive; hard when
dry, firm when moist, nonsticky and nonplastic when
wet; a few, very fine, tubular and interstitial pores; 45
to 65 percent gravel; violently effervescent; moderately
alkaline (pH 8.0).

Hues throughout the profile range from 7.5YR to 10YR.
The Cca horizon is gravelly sandy loam and gravelly loam
and is as much as 35 percent gravel and cobblestones. Cemen-
tation ranges from none to weak. Depth to the Ceca horizon
ranges from 10 to 34 inches.

Rillito sandy loam, 1 to 3 percent slopes (RdB}.—This
soil is on eroded terrace vemnants and old alluvial fans
in the Santa Cruz and Avra Valleys. The surface layer is
8 to 11 inches thick and is less than 15 percent gravel,
but otherwise the profile is similar to that described as
representative of the series.

Included with this soil in mapping are small areas of
Anthony sandy loam, Cowan loamy sand, Laveen sandy
loam, and Tres Hermanos gravelly loam.

Runoft is slow or medlum on this Rillito soil, and the
hazard of water erosion is moderate.

Only small areas of this soil are used for growing such
irrigated crops, as cotton, barley, and sorghum. This soil
1s mostly used for desert range, but it is also suitable for
wildlife, for water supply, and as a source of material for
some engineering work. Capability unit IIe-6, irrigated,
and VIIs—éL dlyland

Rillito gravelly sandy loam, 0 to 8 percent slopes
{ReC).—This soil is on old terrace remnants and alluvial
slopes in the Santa Cruz Valley. It has the profile de-
seribed as representative of the series.

Included with this soil in mapping are small areas of
Cave gravelly loam and of Laveen gravelly sandy loam.

Runoff is medium on this Rillito soﬂ, and the hazard
of erosion is slight.

This soil is used for wildlife, urban development, water
supply, and as a source of material for engineering work.
Capability unit VIIs—4, dryland.

Rillito-Tres Hermanos complex, 1 to 5 percent slopes
(RtB).—These soils are on eroded and dissected old terrace
remnants at the north end of the Avra Valley.

About 60 percent of this unit is Rillito gravelly sandy
loams, and about 20 percent is Tres Hermanos gravelly
loam. The gently sloping Rillito soils are on the sides of
the eroded terraces, and the very gently sloping Tres
Hermanos soil is on the tops of terraces.

Included with this unit in mapping are small areas of
Anthony sandy loam, Cowan loamy sand, Rillito gravelly
sandy loam, Laveen gravelly sandy loam, Laveen sandy
loam, and Laveen gravelly sandy loam, heavy variant.
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These included areas make up the remaining 20 percent
of the mapped areas of this unit.

These soils are used for wildlife, water supply, desert
range, and as a source of material for engincering work.
Capability unit VIIs—4, dryland.

Riverwash

Riverwash (Ru) consists of excessively drained, nearly
level and gently sloping soil material that is subject to
flooding. The soil material is stratified and generally is
coarse textured. It is in the channels and on flood plains
of the Santa Cruz River and its tributaries. Little or no
vegetation grows on this material, and the material is
subject to shifting. Slopes range from 0 to 3 percent.
Elevation ranges from 1,860 to 3,000 feet, and the annual
rainfall is 9 to 12 inches. The frost-free season is 230 to
280 days.

Permeability of Riverwash is rapid. Runoff is slow,
and the hazard of water erosion is slight to severe.

Riverwash is used for engineering work and for wild-
life areas. Capability unit VIIIw-1, dryland.

Rock Land

Rock land (Rv) consists of undulating to very steep,
rocky and cobbly material on hills and mountains. The
rock material is andesite, basalt, and limestone. The vege-
tation is mainly saguaro, pricklypear, barrel, and cholla
cacti and some creosotebush, paloverde, and ocotillo. An-
nual and perennial grasses and weeds grow in places.
Elevation ranges from 2,000 to 3,000 feet, and the annual
rainfall is 9 to 11 inches. The frost-free season is 230 to
280 days.

Many rock outcrops and coarse fragments are on the
surface of this land. Relief ranges from slopes of about
5 percent to vertical cliffs. Between the rock outcrops are
very shallow and shallow, gravelly and cobbly soils that
are sandy loam, loam, and clay loam in texture.

Permeability of this land is moderately rapid to mod-
erately slow. Runoff is rapid, and erosion is a slight haz-
ard. Plant roots grow into the soil material and penc-
trate cracks in the rock.

Rock land is used mainly for desert range, water sup-
ply, and wildlife areas. Some areas are a source of stone
for the manufacturing of Portland cement. Capability
unit VIIs-5, dryland.

Rough Broken Land

This land consists of rough, rocky areas that are se-
verely dissected and of areas of this land mapped in a
complex with Palos Verdes gravelly sandy loam.

Rough broken land (Rw) consists of well-drained to ex-
cessively drained, gently sloping to very steep soil mate-
rial on the sides of terrace remmants and breaks. It is
stratified, mixed valley-fill exposed by severe dissection
of old terraces and alluvial fans. The vegetation is mainly
creosotcbush, fluffgrass, burroweed, ocotillo, annual
grasses and weeds, but mesquite, paloverde, and cactus
grow in a few places. Elevation ranges from 2,000 to
2,800 feet, and the annual rainfall is 9 to 11 inches. The
frost-free season is 240 to 280 days.

The soil materials in this land type vary in texture,
thickness, color, and content of lime. Texture ranges from
gravelly sandy loam to silty clay loam. Slopes generally
are more than 5 percent, but they range from 0 to 90 per-
cent. The difference in elevation between the upper and
lower limits of the slopes generally is more than 25 feet.
Erosion is mostly slight, but it is active in places.

Included with this land type in mapping are small
areas of Palos Verdes, Sonoita, Rillito, and Tres Her-
manos soils that are nearly level and are on ridgetops,
and gently sloping arcas of these soils that are on the
sides of terraces. Also included are small areas of An-
thony soils and of Gravelly alluvial land in the winding
sandy drainageways.

Rough broken land is used for desert range, wildlife,
water supply, and as material for engineering work. Capa-
bility unit VIIe-3, dryland.

Rough broken land-Pales Verdes complex, 0 to 60
percent slopes (RxD).—These nearly level to very steep
soils are on narrow ridges that are terrace remnants in
the Santa Cruz and Avra Valleys. The ridges are divided
by many small drainageways and large washes. The low
ends of the ridges break abruptly to low alluvial slopes
that border local flood plains.

About 40 percent of this unit consists of Rough broken
lIand, and about 35 percent consists of Palos Verdes grav-
elly sandy loam. The rolling to steep Rough broken land
occurs on the sides and ends of terrace remmants, and
the nearly level to undulating Palos Verdes soil occurs on
the ridgetops.

Included with this unit in mapping are small areas of
Anthony sandy loam, Anthony gravelly sandy Ioam, Ril-
lito gravelly sandy loam, and Sonoita sandy loam. Also
included are small areas of the land types Riverwash and
Gravelly alluvial land.

This complex is used mainly for desert range, wildlife,
and water supply. Some areas are used for urban de-
velopment. Capability unit VITe-3, dryland.

Sonoita Series

The Sonoita series consists of well-drained soils that
have a sandy loam and light sandy clay loam subsoil.
These soils formed on old alluvial fans in mixed mate-
rial that is high in quartz and feldspar. Slopes are 0 to 8
percent. Elevation ranges from 2,000 to 3,000 feet, and
the annual rainfall is 9 to 12 inches. The frost-free season
is 230 to 280 days. The vegetation is annual and peren-
nial grasses and weeds, scatfered mesquite, and cholla and
other kinds of cactus.

In a representative profile the surface layer is brown
sandy loam about 4 inches thick. The subsoil is brown
and reddish-brown sandy loam and sandy clay loam
about 34 inches thick. The underlying layers to a depth
of 72 inches or more are light-brown loam that contains
some lime. The profile is neutral to moderately alkaline
throughout, and it generally is noncaleareous to a depth
of 20 to 36 inches or more.

Permeability of these soils is moderate. Where these
soils are irrigated, the available water holding capacity
is 714 to 11 inches. In areas not irrigated the water-sup-
plying capacity is 9 to 12 inches. Roots can penetrate to
a depth of more than 60 inches.
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Sonoita soils are used for irrigated crops, desert range,
wildlife, water supply, urban development, and as a
source of material for engineering work. Irrigated crops
are cotton, sorghums, small grains, alfalfa, lettuce, and
peanuts.

Representative profile of Sonoita sandy loam, 0 to 1
percent slopes (1,150 feet north and 650 feet west of the
east quarter corner of sec. 8, T. 12 S,, R. 11 E.) :

Al—0 to 4 inches, brown (7.5YR 5/4) sandy loam, dark
brown (7.5YR 4/4) when moist; weak, medium and
coarse, platy structure; slightly hard when dry, very
friable when moist, nonsticky and slightly plastic when
wet; common fine and medium roots; common, fine and
medium, tubular pores; noneffervescent; moderately al-
kaline (pH 8.0) ; clear, smooth boundary.

Blt—4 to 10 inches, brown (7.5YR 5/4) sandy loam, dark
brown (5YR 4/4) when moist; weak, medium and coarse,
subangular blocky structure; slightly hard when dry,
friable when moist, slightly sticky and slightly plastic
when wet: common fine roots and a few medium roots;
many, fine and medium, tubular pores and a few, coarse,
tubular pores; a few, thin clay films in pores; non-
effervescent ; moderately alkaline (pH 8.0) ; clear, smooth
boundary.

B21t—10 to 22 inches, reddish-brown (5YR 4/4) sandy loam,
reddish brown (5YR 4/4) when moist; weak, mediuin
and coarse, subangular blocky structure; hard when dry,
friable when moist, slightly sticky and slightly plastic
when wet; a few fine and medium roots; a few, fine, in-
terstitial and tubular pores; common, thin clay films on
ped faces and in pores; noneffervescent; moderately al-
kaline (pH 8.0) ; clear, smooth boundary.

B22tca—22 to 38 inches, reddish-brown (5YR 5/4) light sandy
clay loam, reddish brown (5YR 4/4) when moist; weak,
medium, subangular blocky structure; slightly hard when
dry, friable when moist, slightly sticky and plastic when
wet; a few medium roots; a few, fine and medium,
tubular pores; a few, thin clay films on ped faces and
in pores; slightly effervescent to strongly effervescent;
common, fine, pinkish-white (7.5YR 8/2), soft masses of
lime; moderately alkaline (pH 8.0); clear, smooth
boundary.

ITClea—38 to 50 inches, mottled light-brown (7.5YR 6/4)
and pinkish-white (7.5YR 8/2) loam. mottled brown
(7.5YR 5/4) and pinkish gray (7.5YR 7/2) when moist;
massive; hard when dry, friable when moist, slightly
sticky and nonplastic when wet; strongly effervescent;
moderately alkaline (pH 8.2); clear, smooth boundary.

TIC2c0—50 to 72 inches, mottled light-brown (7.5YR 6/4) and
pinkish-white (7.5YR 8/2) gravelly loam, mottled brown
(7.5YR 5/4) and pinkish gray (7.5YR 7/2) when moist;
massive; hard when dry, friable when moist, slightly
sticky and nonplastic when wet; strongly effervescent;
moderately alkaline (pH 8.2).

Values of the A horizon are 4 through 6 when dry and 3
or 4 when moist. Values of the B horizon are 3 or 4 when
moist, and chromas range from 4 through 6. The Al or Ap
horizon is sandy loam, gravelly sandy loam, loam, sandy
clay loam, and silty clay loam. The B horizon is sandy loam
and light sandy clay loam that generally is less than 18 per-
cent clay and more than 50 percent sand. In some places a
buried clay loam B horizon is at a depth below 36 to 45
inches. The B lhorizon ranges from weak, medium and
coarse, subangular blocky structure to massive. The soil
generally is noneffervescent to a depth of 24 to 36 inches
or more. Reaction ranges from neutral to moderately alka-
line, and alkalinity increases with depth.

Sonoita sandy loam, 0 to 1 percent slopes (SmA}.—This
soil occurs on alluvial fans in the Santa Cruz and Avra
Valleys. It has the profile described as representative of
the series.

Included with this soil in mapping are small areas of
Anthony, Cowan, Mohave, Tubac, and Valencia sandy

loams. Also included are small areas of Cowan loamy
sand and Valencia loamy sand.

Runoff is slow on this Sonoita soil, and the hazard of
erosion is slight or none.

All crops adapted to the Area can be grown on this
soil. Sorghums, cotton, alfalfa, and bzulev are the chief
Crops. Capmblhty unit I-2, irrigated, and VIIc-2, dry-
land.

Sonoita sandy loam, 1 te 3 percent slopes (SmB).—
This soil occurs on valley plains in the Avra and Santa
Cruz Valleys.

Included with this soil in mapping are small areas of
Anthony, Cowan, and Valencia sandy loams. Also in-
cluded are small areas of Cowan loamy sand and Va-
lencia loamy sand.

Runoff is medium on this Sonoita soil. The hazards of
soil blowing and water erosion are moderate.

Only small areas of this soil are cultivated, though this
soil is suited to such crops as sorghums, bfulo;, cotton.
alfalfa, peanuts, and pasture. Capability unit ITe-2, irri-
gated, and VI1Ic-2, dryland.

Sonoita loam (Sn).—This nearly level soil is on low
alluvial fans in the Santa Cruz and Avra Valleys. The
surface layer is loam, but otherwise the profile of this
soil is similar to that described as representative of the
series.

Included with this soil in mapping are small areas of
Estrella, Gila, Grabe, and Mohave loams. Also included
are small areas of Sonoita sandy loam and Sonoita silty
clay loam.

Runoff 1s slow on this Sonoita soil, and crosion is not
a hazard. Where this soil is irrigated, the available water
holding capacity is about 814 to 915 inches.

All crops adapted to the Area can be grown on this
soil. The chief crops are cotton, alfalfa, sorghums, and
barley. Capability uuit I-1, irrigated, and VIIC~ dry-
land.

Sonoita sandy clay loam {So).—This level and nearly
level soil is on low alluvial fans in the Santa Cruz and
Avra Valleys. The surface layer is sandy clay loam, but
otherwise the profile is similar to that described as rep-
resentative of the series.

Included with this soil in mapping are small areas of
Mohave clay loam, Tubac sandy clay loam, and Vekol
silty clay loam.

Runoff is slow on this Sonoita soil, and the hazard of
erosion 1s slight or none. The available water holding
capacity is 9 to 10 inches.

All crops adapted to the Area can be grown on this
soil. The chief crops are cotton, alfalfa, barley, sor-
ghums, pasture, and peanuts. Capablht_v unit I-1, irri-
gated, and VIIc-2, dryland.

Sonoita silty clay loam (Sr).—This level and nearly level
soil is on low alluvial fans in the Avra Valley. The sur-
face layer is silty clay loam, but otherwise the pr: ofile is
similar to that described as representative of the series.

Included with this soil in mapping are small areas of
Anway silty clay loam, Sonoita sandy loam, Tubac sandy
clay loam, and Vekol silty clay loam.

Runoff is slow on this soil, and the hazard of erosion is
slight or none. The available water holding capacity is
about 9 to 11 inches.

All crops adapted to the Avea can be grown on this
soil. The chief crops are cotton, alfalfa, barley, sor-
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ghums, and pasture. Capability unit I-1, irrigated, and
VIle-2, dryland.

Sonoita-Tubac complex, 1 to 3 percent slopes (StB).—
These soils are on old terraces and alluvial fans in the
Santa Cruz Valley.

About 50 percent of this unit consists of Sonoita sandy
loam and 40 percent is Tubac sandy loam. The Sonoita
soil is on alluvial fans, and the Tubac soil is on old ter-
races. These soils are described under their respective
series. Also in this complex, and making up 10 percent
of the mapped areas, are small areas of Anthony
gravelly sandy loamn and Anthony sandy loam, of Tubac
clay, eroded, and of Valencia sandy loam.

The soils in this unit are used for desert range, wild-
life, and water supply. Major irrigated crops grown on
this soil are cotton, alfalfa, and small grains. Capability
unit IIle-8, irrigated, and VIIs-8, dryland.

Tres Hermanos Series

The Tres Hermanos series consists of well-drained soils
that have a gravelly clay loam subsoil. These soils formed
in alluvium on terraces and old fans. Slopes are 0 to 3
percent. Elevation ranges from 1,900 to 2,400 feet, and
the annual rainfall is 9 to 11 inches. The frost-free season
is 240 to 280 days. The vegetation is creosotebush, annual
weeds and grasses, mesquite, and cactus,

In a representative profile the surface layer is brown
gravelly sandy loam and loam about 5 inches thick. The
subsoil is reddish-brown light clay loam, gravelly sandy
clay loam, and gravelly clay loam about 17 inches thick.
The substratum to a depth of 60 inches or more is light-
brown gravelly sandy loam. The profile is moderately
alkaline and caleareous throughout.

Permeability of these soils is moderately slow. Where
these soils are irrigated, the available water holding ca-
pacity is b to 614 inches. In areas not irrigated the water-
supplying capacity is 9 to 11 inches. Roots can penetrate
to a depth of more than 60 inches.

Tres Hermanos soils are used for desert range, water
supply, wildlife, and as a source of material for engi-
neering work.

Representative profile of Tres Hermanos gravelly loam,
1 to 3 percent slopes, in range (750 feet north and 150
feet west of the south-quarter corner of sec. 17, T. 12 S.,
R.10 E.):

Al11—0 to 1 inch, brown (7.5YR 5/4) gravelly sandy loam,
reddish brown (5YR 4/4) when moist; weak, medium,
platy structure; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet: a
few fine roots; many, medinm. vesicular pores: varnished
fine gravel pavement on surface; strongly effervescent ;
moderately alkaline (pH 82): abrupt, smooth boundary.

Al12—1 to 5 inches, brown (7.5YR 5/4) loam, dark brown
(T.5YR 4/4) when moist; weak, fine and very fine,
granular structure; slightly hard when dry, friable when
moist, slightly sticky and plastic when wet: common
fine roots; many, fine, interstitial pores: common fine
gravel; strongly effervescent: moderately alkaline (pH
8.0) ; clear, smooth boundary.

B21t—5 to 11 inches, reddish-brown (5YR 5/4) light clay
loam, reddish brown (5YR 4/4) when moist; moderate,
fine and very fine, subangular blocky structure: hard
when dry, friable when moist, slightly sticky and slightly
plastic when wet; common fine and medium roots; a few,
thin clay films on ped faces and in pores; common fine
gravel; strongly effervescent; common, fine, white (N

8/0) filaments of lime; moderately alkaline (pH 8.0);
clear, smooth boundaury.

B22tca—11 to 17 inches, reddish-brown (5YR 5/4) gravelly
sandy clay loam, reddish brown (5YR 4/4) when moist;
moderate, fine, subangular blocky structure; hard when
dry, friable when moist, slightly sticky and plastic when
wet; common fine and medium roots; common, fine,
tubular and interstitial pores; common thin clay films
in pores; strongly effervescent; common, fine, white (N
8/0) filaments of lime; moderately alkaline (pH 8.0);
abrupt, wavy boundary.

B3ca—I17 to 22 inches, reddish-brown (5YR 5/4) gravelly
clay loam, reddish brown (5YR 4/4) when moist; mas-
sive; hard when dry, friable when moist, slightly sticky
and plastic when wet; a few fine roots; common, fine,
interstitial pores; violently effervescent; many, medium,
irregular, soft masses and concretions of lime; mod-
erately alkaline (pH 8.0) ; clear, wavy boundary.

I1Cca—22 to 72 inches, light-brown (7.5YR 6/4) gravelly
sandy loam, strong brown (7.5YR 5/6) when moist;
massive; very hard when dry, firm when moist, slightly
sticky and nonplastic when wet; common fine pores;
violently effervescent; lime-coated gravel and common
nodules of lime ; moderately alkaline (pH 8.2).

The A horizon is gravelly loam and gravelly sandy loam.
In many places on the surface, the gravel is a varnished
desert pavement. The B horizon ranges from heavy loam
and gravelly sandy clay loam to gravelly clay loam that is
20 to 30 percent fine gravel. The B horizon has weak, or
moderate, subangular blocky structure and may be massive
in the lower part. Depth to the IICeca horizon ranges from
12 to 22 inches. The IICca horizon is 15 to 50 percent gravel,
and in places it is weakly cemented with lime.

Tres Hermanos gravelly loam, 1 to 3 percent slopes
(ThB).—This soil occurs on old terraces and fans in the
Avra and Santa Cruz Valleys. It has the profile described
as representative of the series.

Included with this soil in mapping are small areas of
Laveen loam, Laveen sandy loam, Mohave loam, Mohave
sandy loam, Pinalena gravelly sandy loam, Rillito sandy
loam, and Tubac gravelly loam. Also included are a few
cultivated areas of Tres Hermanos gravelly loam.

Runoff is medium on this Tres Hermanos soil, and ero-
sion is a slight hazard. Roots can penetrate to a depth
of 60 inches and more.

This soil is not cultivated and is used for desert range
and wildlife. Capability unit VIIs4, dryland.

Tres Hermanos-Mohave complex, 0 to 3 percent
slopes (TmB).—These soils occur on long low terrace
remnants and in shallow swales that are cut by shallow
drainageways.

About 55 percent of this unit consists of Tres Her-
manos gravelly loam, about 20 percent is Mohave sandy
loam, and about 15 percent consists of Mohave loam.

The nearly level and gently sloping Tres Hermanos
soils occur on terrace remnants above the drainageways.
The nearly level Mohave soil is in swales adjacent to the
drainageways and below the terrace remnants. The
gently sloping Mohave soil occurs in areas between the
terrace remnants and the swales and in some drainage-
ways. These soils are described under their respective
series.

Also in this complex, and making up the remaining 10
percent of the mapped areas, are small areas of Laveen
sandy loam, Rillito sandy loam, Rillito gravelly sandy
loam, and Tubac gravelly loam, as well as small areas of
the land type Gravelly alluvial land.

The soils in this unit are not cultivated. They are used
for desert range and wildlife. Capability unit VIIs-4,
dryland.
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Trix Series

The Trix series consists of well-drained soils that
formed in material laid down on plains in the Avra Val-
ley over an older surface. Slopes range from 0 to 1 per-
cent. Elevation ranges from 2,000 to 2,400 feet, and the
annual precipitation is 9 to 11 inches. The frost-free sea-
son ranges from 250 to 280 days. The vegetation is mes-
quite, paloverde, creosotebush, and annual grasses and
weeds.

In a representative profile the surface layer is brown
silty clay loam about 12 inches thick. Below this and ex-
tending to a depth of 30 inches is brown clay loam over-
lying light brownish-gray silty clay loam. Below 1s a
buried horizon of sandy clay loam that is light reddish
brown to reddish yellow to a depth of 60 inches.

Permeability of the Trix soils is moderately slow. If
these soils are irrigated, the available water holding
capacity is 10 to 12 inches, and if not irrigated, the water-
supplying capacity is 9 to 11 inches. Roots can penctrate
to a depth of more than 60 inches.

Trix soils are used for irrigated crops, desert range,
and wildlife. Irrigated crops are cotton, sorghums, small
grains, alfalfa, and pasture.

Representative profile of Trix silty clay loam (1,300
feet north and 100 feet east of the southwest corner of
sec. 13, T.13 S, R. 10 E.) :

Ap—0 to 12 inches, brown (10YR 5/3) silty clay loam, dark
brown (7.5YR 4/4) when moist; massive; hard when
dry, friable when moist, sticky and plastic when wet;
many very fine and fine roots and a few medium roots;
common, very fine, tubular pores; noneffervescent; mod-
erately alkaline (pH 8.2); abrupt, smooth boundary.

C1—12 to 20 inches, brown (10YR 5/3) 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; many, very fine, inter-
stitial pores; slightly effervescent; moderately alkaline
(pH 8.2) ; clear, smooth boundary.

C2—20 to 380 inches, light brownish-gray (10YR 6/2) silty
clay loam, dark brown (7.5YR 4/2) when moist; massive;
hard when dry, friable when moist, slightly sticky and
plastic when wet; a few very fine roots; common very
fine tubular pores; strongly effervescent; common, medi-
um, white lime filaments; moderately alkaline (pH
8.2) ; gradual, wavy boundary.

Blteab—30 to 40 inches, light reddish-brown (5YR 6/4)
sandy clay loam, reddish brown (5YR 4/4) when moist;
weak, fine and medium, subangular blocky structure;
hard when dry, friable when moist, slightly sticky and
plastic when wet; a few very fine roots; many very fine
tubular pores; a few thin clay films on ped faces;
strongly effervescent; common, fine, white lime filaments;
moderately alkaline (pH 8.2); clear, wavy boundary.

B21tcab—40 to 50 inches, reddish-yellow (5YR 6/6) sandy
clay loam, yellowish red (5YR 4/6) when moist; mod-
erate, fine and medium, subangular blocky structure;
hard when dry, friable when moist, slightly sticky and
plastic when wet; a few very fine roots; many very fine
tubular pores; common thin clay films on ped faces and
in pores; strongly effervescent; common to many white
lime filaments; moderately alkaline (pH 8.2); eclear,
wavy boundary.

B22teab—50 to 60 inches, reddish-yellow (5YR 6/6) sandy
clay loam, yellowish red (5YR 4/6) when moist; weak,
coarse, angular blocky structure; very hard when dry,
friable when moist, slightly sticky and plastic when wet;
a few very fine roots; many very fine tubular pores;
common, thin clay films on ped faces and in pores;
violently effervescent; common, fine, pink (5YR 8/4)
filaments and soft masses of lime, light reddish brown
(5YR 6/4) when moist; moderately alkaline (pH 8.2).

The A horizon is silty clay loam, clay loam, or heavy loam
in texture. Depth to the buried Bt horizon generally is 24
to 36 inches.

Trix silty clay loam ({Tr).—This nearly level soil is on
flood plains in the Avra Valley. It has the profile de-
scribed as representative of the Trix series.

Included with this soil in mapping are a few small
areas of Anway, Sonoita, and Vekol silty clay loams. Also
included are small areas of Anway loam, Mohave loam,
and Mohave clay loam.

Runoff is slow on this soil, and erosion is not a hazard.
Sorghums, barley, cotton, pasture, and other crops
adapted to the Area can be grown on this soil. Capa-
bility units I-1, irrigated, and VIIc-2, dryland.

Trix-Estrella complex, severely eroded {Ts3).—These
nearly level soils are on low flood plains in the Avra
Valley. The surface is uneven and is cut by many shallow
gullies.

About 65 percent of this unit is Trix silty clay loam,
and about 25 percent 1s Estrella loam. The Trix soil is in
the lower part of the flood plains, and the Estrella soil is
in the higher areas. These severely eroded soils have a
profile similar to that described as representative of their
respective series. In places in the Tstrella soil, a buried
soil is exposed in the gullies.

Included with this unit in mapping are small areas of
Anway loam and Sonoita loam and of Glendale silty clay
loam, severely eroded. Also included are small areas of a
Mohave soil, of a Valencia sandy loam, and of Vekol
silty clay loam. These included areas make up 10 percent
of the mapped areas.

Runoff on these soils is medium to rapid, and the
hazard of erosion is high.

The soils in this unit are used for wildlife areas, desert
range, and water supply. Capability unit VIIe-3, dry-
land.

Tubac Series

In the Tubac series are well-drained soils that have a
clay subsoil. These soils formed in old alluvium on ter-
races and fans. Slopes range from 0 to 3 percent. Eleva-
tion ranges from 2,000 to 3,000 feet, and annual rainfall
is 9 to 12 inches. The frost-free season is 230 to 280 days.
The vegetation is annual and perennial grasses and
weeds, mesquite, whitethorn, cactus, paloverde, creosote-
bush, ironwood, and saguaro.

In a representative profile the surface layer is yellow-
ish-red to light reddish-brown sandy loam about 10
inches thick. The subsoil is reddish-brown clay and clay
loam about 35 inches thick. The substratum to a depth of
60 inches and more is pinkish-gray very fine sandy loam.
The profile is neutral to moderately alkaline. It is non-
calcareous to a depth of 12 to 24 inches and calcareous
below.

Permeability of these soils is slow. If these soils are
irrigated, the available water holding capacity is 9 to 11
inches. In areas not irrigated the water-supplying ca-
pacity is 9 to 12 inches. Roots can penetrate to a depth
of more than 60 inches.

Tubac soils are used for irrigated crops, desert range,
wildlife, and water supply. Irrigated crops are cotton,
sorghums, barley, peanuts, and alfalfa.
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Representative profile of Tubac sandy loam, 1 to 3
percent slopes (2,210 feet south and 3,060 feet east of the
northwest corner of sec. 17, T. 17 S,, R. 14 E.) :

A11—0 to 5 inches, yellowish-red (5YR §/6) sandy loawm,
yellowish red (8YR 4/6) when moist; weak, coarse, platy
structure; soft when dry, very friable when moist, non-
sticky and nonplastic when wet; common very fine and
fine roots; common, very fine and a few, fine, tubular
pores and common, fine, interstitial pores; noneffer-
vescent ; mildly alkaline (pH 7.5) ; abrupt, smooth bound-
ary.

A12-—5 to 7 inches, reddish-brown (5YR 5/4) sandy loam,
dark reddish brown (5YR 3/4) when moist; massive;
soft when dry, very friable when moist, nonsticky and
nonplastic when wet; common very fine roots and a few
medium and coarse roots; a few, very fine, tubular pores
and a few, fine, interstitial pores; noneffervescent; mod-
erately alkaline (pH 8.0) ; abrupt, smooth boundary.

A2—T to 10 inches, light reddish-brown (5YR 6/3) sandy
loam, reddish brown (5YR 4/4) when moist; massive;
slightly hard when dry, very friable when moist, non-
sticky and nonplastic when wet; common very fine roots
and a few fine, medium, and coarse roots; common, very
fine, tubular pores and a few, very fine and fine, inter-
stitial pores; noneffervescent; moderately alkaline (pH
8.0) ; abrupt, smooth boundary.

B21t—10 to 18 inches, reddish-brown (5YR 4/4) clay, dark
reddish brown (5YR 3/4) when moist; weak to moderate,
medium, prismatic structure; very hard when dry, firm
when moist, sticky and plastic when wet; common very
fine and fine roots and a few medium roots; common,
very fine, and a few, medium, tubular pores and a few,
fine, interstitial pores; many, thin to moderately thick
clay films on ped faces and common thin clay films in
tubular pores; a few fine pebbles; noneffervescent; mod-
erately alkaline (pH 8.0) ; clear, smooth boundary.

B22t—18 to 25 inches, reddish-brown (5YR 5/4) light clay,
yellowish red (5YR 4/6) when moist; a few, fine, dis-
tinct, very dark gray (5YR 3/1) stains, black (BYR
2/1) when moist; weak, medium and coarse, subangular
blocky structure; hard when dry, firm when moist,
sticky and plastic when wet; a few very fine roots;
common, very fine and fine, tubular and interstitial pores;
a few to common moderately thick clay films on ped
faces; very slightly effervescent; moderately alkaline
(pH 8.0) ; gradual, wavy boundary.

B23tca—25 to 45 inches, reddish-brown (5YR 5/4) clay loam,
vellowish red (5YR 4/6) when moist; weak, medium,
subangular blocky structure; hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; a few very fine, fine, and medium roots; a few,
very fine and fine, tubular and interstitial pores; a few
thin clay films on ped faces; a few fine and medium
pebbles; noneffervescent matrix and strongly effervescent
seams of lime; common, fine to coarse, pinkish-white
(7.5YR 8/2), weakly cemented seams of lime, reddish yel-
low (7.5YR 7/6) when moist; moderately alkaline (pH
8.0) ; gradual, wavy boundary.

Cca—45 to 60 inches, pinkish-gray (7.5YR 7/2) very fine
sandy loam, dark brown (7.5YR 4/4) when moist; mas-
sive; hard when dry, friable when moist, nonsticky and
slightly plastic when wet; a few fine and medium roots:
a few, very fine and fine, tubular and interstitial pores;
a few fine pebbles; weakly cemented; violently effer-
vescent ; moderately alkaline (pH 8.0).

Hues throughout the profile generally are 5YR or 25YR,
but they range from 2.5YR to 7.5YR. They decrease in red-
ness with increases in lime and in depth. Values of the A
horizon range from 4 through 6 when dry and from 3
through 5 when moist. The A horizon ranges from 6 to 12
inches in thickness. It ranges from fine sandy loam and
sandy loam to clay. In places this horizon is sandy clay loam
or clay because of mixing, leveling, or erosion. The B horizon
is clay loam to clay. The Cca horizon is weakly cemented in
places and is strongly to violently effervescent. The soil is
noneffervescent to a depth between 12 and 24 inches and
calcareous below. Reaction ranges from neutral to mod-

erately alkaline in the upper 5 to 12 inches, and from mildly
alkaline to moderately alkaline below that depth.

Tubac sandy loam, 0 to 1 percent slopes (TtA].—This
soil occurs in swales on old terraces.

Included with this soil in mapping are small areas of
Anway loam, Anway sandy loam, Mohave sandy loam,
Sonoita sandy loam, and Vekol silty clay loam.

Runoff is slow on this Tubac soil, and the hazard of
erosion is slight or none.

Only small areas of this soil are cultivated. The areas
are used for desert range, irrigated crops, wildlife, and
water supply. Capability unit ITTs-8, irrigated, and
V1Is-8, dryland.

Tubac sandy loam, 1 to 3 percent slopes (TtB).—This
soil is on broad, old terraces. It has the profile described
as representative of the series (fig. 4).

Figure 4.—-Rep1:esentative profile of Tubac sandy loam, 1 to 3
percent slopes, in a gully in desert range. The horizon boundaries
are marked with tags.



TUCSON-AVRA VALLEY AREA, ARIZONA 29

Included with this soil in mapping are small areas of
Anthony sandy loam, Sonoita sandy loam, and Valencia
sandy loam. Also included are small areas of Tubac clay,
eroded.

Runoff is medium on this soil, and the hazard of water
erosion is moderate.

Only small areas of this soil are cultivated. Most areas
are used for desert range, wildlife, and water supply.
Capability unit ITTe-8, irrigated, and VIIs-8, dryland.

Tubac sandy clay loam, 0 to 1 percent slopes (TuA).—
This soil occurs on old terraces. In most places material
formerly in the upper part of the subsoil has been mixed
with the original surface layer by plowing.

Included with this soil in mapping are small areas of
Anway silty clay loam, Mohave clay loam, Sonoita sandy
clay loam, Tubac sandy loam, and Vekol silty clay loam.
Also included are small areas of Tubac clay, eroded.

Runofl is slow on this Tubac soil, and the hazard of
erosion is slight or none.

If this soil is irrigated, all crops adapted to the Area
can be grown. The chief irrigated crops are cotton, bar-
lev, sorghums, alfalfa, and pasture. Capability unit
11Js-8, irrigated, and VIIs-8, dryland.

Tubac sandy clay loam, 1 fo 3 percent slopes (TuB).—
This soil occurs on old terraces. The surface laver is
sandy clay loam, but otherwise the profile is similar to
that deseribed as representative of the series. In most
places material formerly in the upper part of the subsoil
has been mixed with the original surface layer by plow-
ing.

Tneluded with this soil in mapping are small areas of
Cowan sandy loam, Cowan loamy sand, Sonoita sandy
clay loam, Sonoita sandy loam, Tubac sandy loam, and
Valencia sandy loam.

Runoff is medium on this Tubac soil, and the hazard
of erosion is slight or none.

All crops adapted to the Area can be grown on this soil.
The chief crops are barley, sorghums, cotton, alfalfa. and
pasture. Capability unit ITTe-8, irrigated, and VIIs-8,
dryland.

Tubac clay, eroded ({Tv2).—This nearly level soil is on
the tops of old terraces. The surface layer has been re-
moved by leveling or erosion, but otherwise the profile is
similar to that described as representative of the series.
In a few places the surface layer is 10 to 25 percent
gravel.

Included with this soil in mapping are small areas of
Mohave clay loam, Mohave sandy loam. Sonoita sandy
loam, Sonoita sandy clay loam, Tubac sandy loam, Tubac
sandy clay loam, and Vekol silty clay loam.

Runoff is slow on this Tubac soil, and the hazard of
erosion is slight or none.

All crops adapted to the Area can be grown on this
soil. The chief crops are sorghums, barley, cotton, alfalfa,
and pasture. Capability unit IT1e-3, irrigated, and VIIs~
8, dryland.

Tubac-Tres Hermanos gravelly loams, 0 to 3 percent
slopes (TwB).—These soils are on long, narrow old terraces

in the Avra Valley. The areas are cut by shallow drain-
ageways and large washes.

About 50 percent of this unit consists of Tubac
gravelly loam, and about 40 percent is Tres Hermanos
gravelly loams. The Tubac soil is nearly level and is on

the tops of old terrace remnants and alluvial slopes in
the Avra Valley. Its surface layer is gravelly loam, but
otherwise the profile is similar to that described as repre-
sentative of the Tubac series. The surface of this soil is
smooth to irregular. Runoff is slow, and the hazard of
erosion is slight. The Tres Hermanos soils are nearly
level and gently sloping and are on the low ends and
sides of the terraces. A representative profile of the Tres
Hermanos soils is described under the Tres Hermanos
series.

Also in this complex, and making up the remaining 10
percent of the mapped areas, are small areas of Laveen
loam, Laveen sandy loams, Mohave loam, Mohave sandy
loam, Rillito sandy loam, and Rillito gravelly sandy
loam.

The soils 1n this unit are used for wildlife, desert range,
water supply, and as a source of material for engineering.
Capability unit VIIs-8, dryland.

Tubac complex, 0 to 5 percent slopes (TxB).—These soils
occur on dissected terraces.

About 25 percent of this unit is Tubac sandy loams,
and about 65 percent is Laveen gravelly sandy loam,
heavy variant. The Tubac soils are nearly level to gently
sloping and are on the tops of the terraces. The Laveen
heavy variant is on the sides of the terraces above and
adjacent to the drainageways.

Included with this unit in mapping, and making up
the remaining 10 percent of the mapped areas, are small
areas of Anthony sandy loam, Laveen sandy loam, La-
veen gravelly sandy loam, Rillito sandy loam, Rillito
gravelly sandy loam, and Sonoita sandy loam.

The soils in this unit are used for desert range, wild-
life, water supply, and as a source of material for engi-
neering work. Capability unit VIIs—4, dryland.

Valencia Series

The Valencia series consists of well-drained sandy
loams that overlie a buried sandy clay loam subsoil.
These soils formed in alluvium on valley plains and fans
in the Avra and Santa Cruz Valleys. Slopes are 0 to 5
percent. Elevation ranges from 2,000 to 2,700 feet, and
annual rainfall is 9 to 11 inches. The frost-free season is
240 to 280 days. The vegetation is creosote, bursage, and
annual grasses and weeds.

In a representative profile the soil is reddish-brown
and brown sandy loam to a depth of about 24 inches. The
buried subsoil is reddish-brown and brown sandy clay
loam about 24 inches thick. The substratum to a depth
of 60 inches or more is brown loamy very fine sand and
sandy loam. The profile is moderately alkaline and is
calcareous.

Permeability of these soils is moderately slow. Where
these soils are irrigated, the available water holding ca-
pacity is 814 to 914 inches. In areas not irrigated the
water-supplying capacity is 9 to 11 inches. Roots can
penetrate to a depth of more than 60 inches.

Valencia soils are used for irrigated crops, desert range,
water supply, wildlife, and as a source of material for
engineering work. Irrigated crops are cotton, small
grains, sorghums, alfalfa, and pasture.

Representative profile of Valencia sandy loam, 0 to 1
percent slopes (640 feet north of the center of sec. 82,
T.14 S, R. 11 E.) :
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Ap—0 to 12 inches, reddish-brown (5YR 5/4) sandy loam,
reddish brown {(5YR 4/4) when moist; massive; slightly
hard when dry, very friable when moist, nonsticky and
slightly plastic when wet; a few fine roots; many, fine,
interstitial pores; slightly effervescent; moderately alka-
line (pH 8.0) ; clear, smooth boundary.

C1—12 to 24 inches, brown (7.5YR 5/4) heavy sandy loam,
reddish brown (5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky and
slightly plastic when wet; a few fine roots; a few, very
fine, tubular pores; slightly effervescent; moderately
alkaline (pH 8.0) ; abrupt, smooth boundary.

IIB2tcab—24 to 36 inches, reddish-brown (5YR 5/4) sandy
clay loam, reddish brown (5YR 4/4) when moist; weak,
fine, subangular blocky structure; hard when dry, friable
when moist, slightly sticky and plastic when wet; a few
fine roots; many very fine and fine tubular pores; com-
mon, thin clay films on ped faces and in pores; strongly
effervescent ; common, fine, white filaments and masses of
lime; moderately alkaline (pH 8.0); clear, smooth
boundary.

I1B3ca—36 to 48 inches, brown (7.5YR 5/4) sandy clay
loam, dark brown (7.5YR 4/4) when moist; massive:
hard when dry, friable when moist, slightly sticky and
plastic when wet; a few fine roots; a few, very fine,
tubular pores; violently effervescent; common, fine and
medium filaments and masses of lime; common, rounded
pebbles and concretions of lime; moderately alkaline
(pH 8.0) ; clear, wavy boundary.

TIIC2ca—48 to 60 inches, stratified brown (7.5YR 5/4) loamy
very fine sand, very fine sand, and sandy loam, dark
brown (7.5YR 4/4) when moist; single grain; loose when
dry and moist, nonsticky and nonplastic when wet; a
few fine roots; violently effervescent; common, medium,
rounded segregations of lime and of gravel; moderately
alkaline (pH 8.0).

Values of the A and C horizons are § or 6 when dry and
3 or 4 when moist. The Ap horizon is dominantly sandy loam
but ranges to loamy fine sand. In areas not cultivated the A
horizon ranges from 3 to 7 inches in thickness. The C horizon
is sandy loam that has thin strata of loamy sand in places.
Depth to the buried B horizon ranges from 24 to 36 inches.
The IIB horizon is loam, sandy clay loam, gravelly loam. or
gravelly sandy clay loam. Above the B horizon the soil
ranges from neutral to moderately alkaline and is slightly
effervescent to violently effervescent. The B lorizon is
slightly effervescent to violently effervescent.

Yalelycia sandy loam, 0 to 1 percent slopes (VaA).—
This soil occurs on alluvial fans. It has the profile de-
scribed as representative of the series.

Included with this soil in mapping are small areas of
Anthony sandy loam, Cowan sandy loam, and Cowan
loamy sand.

Runoff is slow on this Valencia soil, and the hazard of
erosion is slight or none.

All crops adapted to the Area can be grown on this
soil. The chief crops are cotton, barley, sorghums, alfalfa,
and pasture. Capability unit I-2, irrigated, and VIIc-2,
dryland.

Valencia sandy loam, 1 to 3 percent slopes (VaB).—
This soil occurs on alluvial fans. The surface layer is 4
to 10 inches thick, but otherwise the profile is similar to
that described as representative of the series.

Included with this soil in mapping are small areas of
Anthony sandy loam, Cowan loamy sand, and Sonoita
sandy loam.

Runoff is slow on this Valencia soil, and the hazards of
water erosion and soil blowing are moderate.

All crops adapted to the Area can be grown on this
soil. Cotton, barley, alfalfa, and sorghums are the chief
crops. Capability unit ITe-2, irrigated, and VIIc-2, dry-
land.

Valencia-Anthony sandy loams, 1 to 5 percent slopes
(VeB).—These soils are on broad alluvial fans in the Avra
Valley.

About 45 percent of this unit is Valencia sandy loam,
and about 40 percent is Anthony sandy loams. The Va-
lencia soil is level, nearly level and gently sloping and is
on the lower reaches of the fans. The Anthony soils are
nearly level and gently sloping and are on the upper and
middle parts and sides of the alluvial fans. A representa-
tive profile is described under each series.

Included with this unit in mapping, and making up
15 percent of the mapped areas, are small areas of
Sonoita sandy loam and of Gravelly alluvial land.

The soils in this unit ave used for desert ran