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PHYSICAL LAND CONDITIONS
ON THE
QUEEN CREEK SOIL CONSERVATION DISTRICT
ARIZONA
BY EVAN C. NIELSON, W. G. HARPER, AND H. V. SMITH
INTRODUCTION
Queen Creek was named after the old Silver Queen Mine
located near the mouth of Queen Creek Canyon, northwest of
Superior, Arizona. In the year 1870 the first land survey was
made of this area. Probably long before this time herds grazing
periodically on these dry but fertile plains, denuded the range
of its protective covering.
In 1902 the federal government approved a right-of-way to the
Arizona Eastern Railroad for the construction of a line that would
run from Mesa, Arizona, to Florence. This stimulated homestead
and desert entry development in the Queen Creek area. The first
homesteads or desert entries were made in 1906, but were relinquished a few years later because of insufficient water for livestock. The Arizona Eastern Railroad later extended a line to
Christmas, all of which has since been taken over by the Southern Pacific Company.
John H. Germann, who settled in the Queen Creek area in
1912, was probably the first to prove up on his homestead and
desert entry of 320 acres. From that time until 1915 the land in
this area changed hands many times. It was at this time the
state of Arizona obtained most of the land not proved on by
homestead or desert entry agreement. At present all of the state
land in the district has been sold or leased.
During the fall of 1919, Charles H. Rittenhouse and Stella I.
Rittenhouse made homestead and desert entry in Section 21,
Township 2 South, Range 7 East. The small village of Rittenhouse is located in the northeast corner of this section.
Development of the Queen Creek area was slow and difficult
due to lack of water. Until about 1920 the area was used chiefly
for ranching with very little land under cultivation. Since that
time the cultivated area has been periodically expanded. During
the recent World War II higher prices have encouraged an intensified cropping of the land. Virtually all crops are produced
by water pumped 100 to 200 feet by electric or diesel powered
turbine pumps. The growing season is long and by proper selection it is possible to produce crops throughout the entire year.
Vegetables, citrus, cotton, potatoes, alfalfa, grain, feed and pasture crops are some of the more important crops grown in this
district. Large numbers of cattle, hogs, and sheep are pastured
1

Place Names by WiU C, Barnes, p. 362
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Two critical problems inherent in the area have influenced
the forming of the Queen Creek Soil Conservation District.2 They
are the limited amount of irrigation water, soil erosion, siltation,
and crop losses as well as other property damage when the stream
is in flood.
SERVICE TO FARMERS

When a farmer desires assistance with some problems related
to soils or irrigation, he applies to one of the supervisors of the
soil conservation district
who requests the supervisors* technicians
to assist the farmer.3 If additional technical assistance is desired,
other federal, state, and local agencies may be asked to help solve
the problems at hand.
One of the first steps in developing a farm conservation plan
is to take inventory of the land by making a soil conservation
survey. Facts obtained in this survey serve as a basis to determine the best use of the land.
DESCRIPTION OF THE AREA
The Queen Creek Soil Conservation District lies southeast of
Chandler in Maricopa County and includes a small adjoining
area in Final County north of Sacaton. It is bounded by the
Roosevelt Water Conservation District Canal on the west, and
the Maricopa-Pinal County line on the south. It extends 1 mile
into Final County on the east and is bounded by a township line
on the north. This district occupies part of T2S, R6E, all of T2S,
R7E, and part of T2S, R8E. The Queen Creek area is approximately 35 miles southeast of Phoenix, Arizona. The northwest
corner of the district lies immediately south of Williams Field
Army Air Base and % mile south and 8 miles east of Chandler,
the nearest corporate town.
The survey area is characterized by two distinct soil groups,
the larger being deep, recent alluvial soils deposited by Queen
Creek, and the smaller, soils on a gently sloping fan from the
Santan and Goldmine mountains. The smaller division is known
as the Chandler Heights area on which nearly all of the citrus
in the district is grown. The soil conservation survey covers
a total of 36,971 acres, of which 18,170 acres are being cultivated.
The cultivated area does not come under any canal system but
is irrigated entirely from pump wells.
2

The Queen Creek Soil Conservation District was formed September 15,
1943, and included all the cultivated land within the survey area excluding Chandler Heights. (See location map of the Queen Creek Survey
Area.) On April 20, 1944, the Chandler Heights Irrigation District, which
lies within the survey area, held a referendum, voting in favor of the inclusion of additional acreage within the Queen Creek district,
8
The Soil Conservation Service of the United States Department of Agriculture works with individual farmers through the District Board of
Supervisors.
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The economic situation in the district is good. Tax delinquency
and farm tenancy present no problems. An elementary school
is located in the district, and a bus provides transportation to
Chandler for high school students. Farms are for the most part
of adequate size to provide good income. Much of the farm labor
is done by migratory families. Electrical power is available for
pumping purposes. The area is easily accessible by a system of
good paved and graveled roads which connect State Highway 87
at Chandler with U.S. highways 80 and 89 at Florence. A branch
of the Southern Pacific Railroad, which extends from Mesa to
Christmas, traverses the district from northwest to southeast.
The main loading station is a vegetable packing shed located near
Rittenhouse.
The majority of the Queen Creek district lies between the elevations of 1,32*5 feet and 1,475 feet above sea level. A small stony
butte at the southwestern margin of the district rises to an altitude of 1,510 feet. The Goldmine and Santan mountains which
lie directly south of the area have peaks rising to elevations of
2,500 feet and 3,093 feet respectively.
Major floods in the past have injuriously affected much of the
cultivated land in the Queen Creek district, as well as thousands
of acres of agricultural land below the Roosevelt Water Conservation District Canal. Floodwaters originate in the mountainous parts of the watershed as well as on the desert plains. The
major contributions are from the Superstition area where the
rainfall is comparatively high and is often intense. Flood flows
were normal occurrences even before the advent of white men,
but physical soil characteristics indicate that most of those flows
were dissipated largely as sheet flows on the plain. Since the
organization of the soil conservation district, flood damage has
been reduced considerably by the installation of flood control
measures.
The watershed4 of the Queen Creek basin embraces about
563,000 acres, or 880 square miles in Maricopa and Final counties and is subdivided into the following subdrainage areas:
A—Upper Queen Creek (above Black Point)
182 sq. miles
B—Lower Queen Creek (below Black Point)
39 sq. miles
C—Sand Tanks Wash
160
sq. miles
5
D—Buchanan Wash
65 sq. miles
5
E—Bulldog Wash
70 sq. miles
F—Taylor Basin
121 sq. miles
G—Sonpqui Wash
79 sq. miles
H—Agricultural area (below R.W.C.D. Canal)5 164 sq. miles
The western end of this basin lies at an elevation of 1,200 feet
above sea level, and its eastern edge rises to an elevation of 4,500
feet. The principal drainage is Queen Creek, which rises in the
department of Agriculture Survey Keport "Flood Control Queen Creek
Watershed, Arizona," July 1, 1940 (unpublished),
Subdrainage areas that do not affect the watershed of the Queen Creek
district.

5
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canic, metamorphic, and some sedimentary rocks. The principal
components are granite, schist, quartzite, dacite, andesite, latite,
rhyolite, basalt, agglomerate, abrigo, and related limestone. The
soils in the Chandler Heights area are fan materials from the
Santan and Goldmine mountains, which are principally granite
and schists that disintegrate easily. The partly weathered angular material derived from them has been an important factor in
the formation of the porous soils with good subdrainage occurring on these high fans.
CLIMATE

Irrigation is essential for the production of crops in the Queen
Creek district because the average rainfall is only about 8 inches
per year. Table 1 gives a twenty-one-year average of climatic
conditions at Chandler, Arizona. It should be noted the average length of growing season at the Chandler Heights and Williams Field stations is from thirty to forty-five days longer than
at Chandler. The weather reports for Chandler Heights and Williams Field (Table 1A and IB) are of short duration and do not
give as good an average as the one at Chandler. Although some
rain may fall each month of the year, the more intense storms
come either in August or September. These storms are responsible for most of the flood damage in the Queen Creek basin.
The year 1941 was very unusual; 15.61 inches of rain fell at the
Chandler Heights station. This was nearly double the average
for the Queen Creek area. The storms were rather evenly distributed over an eleven-month period, and the flood damage was
no more than usual.
The partially stabilized sand dunes in the Queen Creek Survey Area indicate the more erosive winds blow from the southwest. The prevailing winds blow from the
northwest or southeast and average about 6 miles per hour.7 Maximum velocities
reach 40 miles or more per hour.
THE FORMATION AND CLASSIFICATION OF SOILS
The Queen Creek Soil Conservation District embodies a portion of the broad plains of southern Arizona. It includes a part
of the old flood plain of Queen Creek, which flows northwestward
through the district. The flood plain, which averages about 2
miles in width, has a smooth surface, the slope of which averages about 0.2 of one per cent. To the north and south of this
flood plain are alluvial fans that range in slope up to about 1 per
cent. Those fans on the south slope to the northwest, and those
on the north slope to the southwest.
The accumulation of mineral soil material has been almost entirely by water. Some local wind-modified alluvial deposits occur, but originally all, or practically all, sedimentation was by
water.
'Information from Williams Field Army Air Base, Arizona.
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Soil materials deposited by floodwaters of Queen Creek have
had their origin mainly in the rock formations that occur in the
upper reaches of the drainage basin of that stream. It heads in
the Superstition Mountains and Picket Post Mountain, which are
in the0 general vicinity of Superior, Arizona. Rock formations
there, as shown by the Geologic Map of Arizona by N. H. Barton
of the U.S.G.S., et al, include mixed volcanic rocks of basic igneous, acid igneous, and some sedimentary formations. Rock fragments and sand deposited by Queen Creek in the surveyed area
are practically all well waterworn and rounded. Soils occurring
here, for the most part, belong to the recent alluvial or azonal
group.
Deposits on the fans, as contrasted with those of the flood plains,
are generally from more local rock formations. Those on the fans
in the southern part of the district have had their origin in the
local Santan and Goldmine mountains. These deposits, which
are entirely granitic, have been transported but short distances
and are, therefore, very angular in shape. Medium-textured
soils on those fans have a much greater percentage of rock fragments in the soil than occurs in the soils of the flood plains.
The material on the alluvial fans in the northeastern part of
the district have had their origin in the vicinity of Superstition
Mountains and, like the flood plain soils, contain a higher content
of ferro-magnesium minerals. They are more mixed in origin and
more rounded in shape than those on the fans to the south. The
soils, like those of the flood plain, are considerably higher in content of ferro-magnesium minerals than those on the fans to
the south.
Following accumulation of the mineral soil material, together
with comparatively small amounts of organic debris, characteristics of the resultant soil at any given point are determined by:
a) The physical and mineralogical composition of the parent
soil material
b) The climate under which the soil material has accumulated
and existed since accumulation.
c) The relief, or topography, which determines local or internal conditions of the soil, its drainage, moisture content, aeration
and susceptibility to erosion.
d) The biological forces acting upon the soil material; that is,
the plants and animals living in or upon it.
e) The length of time that the climatic and biological forces
have acted upon the soil material
In the Queen Creek district, which is in the Red Desert soil
zone (Map in Soils and Men, U.S.D.A. Yearbook of Agriculture,
1938), the soils are of two broad soil groups:
a) "Azonal soils: Any group of soils without well-developed
profile characteristics, owing to their youth or conditions of parent material or relief, that prevent the development of normal
soil-profile characteristics.
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b) "Zonal soils: Any one of the great groups of soils having
well-developed soil characteristics that reflect the influence of
the active factors of soil genesis—climate and living organisms,
chiefly vegetation."
The azonal soils are mainly those of the Gila series which
occur on the flood plain of Queen Creek. The Anthony soils
which occur on alluvial fans are also considered as azonal. The
Gila soils are moderately permeable, usually somewhat stratified, mildly to moderately calcareous, micaceous, massive, and of
soft consistence. They have been derived mainly from mixed
basic igneous and acid igneous rocks with some admixture of sedimentary rocks. Lime in the soil is finely divided, well disseminated, and without any noticeable increase or decrease to a depth
of 6 feet or more. A number of yellowish white mycelialike lime
veins are apparent in strata that are of loam or heavier texture.
Color of these soils are between light yellowish brown, pale
brown, and very pale brown. (Colors are as of U.S.D.A. Misc.
Pub. 425.) The 6 or 8 inches of the surface of the sandy loam or
heavier-textured types usually contain 0.2 to 0.5 per cent of
organic matter. It is not uncommon to find about one-half the
amount of organic matter in the subsoil as is found in the surface. Several analyses made by the officials of the Arizona Experiment Station indicate that soils of the Queen Creek flood plain
are higher in organic matter than soils of the same textural class
from alluvial fan locations. The Gila soils are considered by
farmers to be the most productive soils of the district, and as a
result most all of them are being cultivated.
The azonal soils of the fans include mainly those of the Anthony
series. The Anthony soils, although considered to be azonal, include soils with characteristics that are described as weak zonal
developments. The weak development is apparent in that the
soil to a depth of 12 to 20 inches is in places leached of free carbonate of lime. A slight accumulation lime, in the form of
faint yellowish white veins, together with a slight accumulation of clay, occurs at an average depth of about 24 inches below
the surface. Other Anthony soils are of gritty, medium-textured
material to a depth of 6 feet or more. These soils are generally
like the Gila soils in many characteristics. They are mildly calcareous, slightly micaceous, massive to fine granular, slightly
hard when dry, and very friable when moist. They differ from
the Gila soils in being mainly or entirely derived from granitic
rocks. They contain fewer minerals especially a lesser number
of the ferro-magnesium minerals, having a greater ratio of rock
fragments to the finer soil material than the Gila soils. They
consist almost entirely of sharp-edged, angular sand, and fine
gravel fragments. Anthony soils are generally lower in organic
matter and they pack and bake more than Gila soils.
Several phases of the Gila series have been recognized where
Gila soil material of different depths occurs over Mohave soil
material.
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Azonal soils of the flood plains, other than the Gila series, include the Glendale series, Brazito sand, Brazito loam, and Brazito
loamy fine sand. Series descriptions of the Glendale and the
Brazito series are included in this report.
Two zonal soils have been recognized: the Mohave and Higley
series.
The Mohave soils occur mainly on the well-drained alluvial
fans in the southern part of the district. The mineral material
from which the soil has developed came originally from the disintegration and decomposition of the granitic rocks of the Santan
and Goldmine mountains. Small rock fragments were washed
from the mountains or rocky buttes and were deposited on the
fans by intermittent streams or floodwaters which have spread
out to evaporate or sink below the surface. Genetically, the
morphological development is a product principally of the effects
of climate on soil. By percolation, rain water has carried soluble
substances and perhaps some of the finer colloidal soil particles
to a depth of about 2 or 3 feet below the surface. As a result
of this action the immediate or topmost few inches of surface
soil are usually leached of lime carbonate. The lime carbonate,
of course, is formed following hydration, oxidation, or decomposition of minerals containing calcium. When calcium is released
in these soils, it combines with carbon dioxide of the air to form
calcium carbonate. The heavier-textured horizon in the subsoil
is probably caused, in part, by the downward movement of fine
clay particles brought about by percolating water or by mechanical processes. Probably more important, however, is the hydrolysis and decomposition of feldspars in the zone of moist soil.
The surface horizons dry out rather rapidly following rainy
periods, but the subsurface or upper subsoil stays moist for comparatively long periods, thus allowing or furthering the hydration of minerals.
The Higley soils occupy comparatively flat areas or slightly
depressed draws in the northeastern portion of the area.
In localities where the runoff received is relatively high, the
soil stays comparatively moist. This accelerates hydrolysis as
well as effecting both greater leaching and greater mechanical
movement of fine-textured material from the surface to the subsoil. This, presumably, is largely responsible for the development of the characteristics of the Higley soils. They occur at the
lower reaches of extensive alluvial fans where material has not
only been transported for great distances across the fans, but also
where greater quantities of water have flawed onto and percolated
into the soil. They are deeply leached, generally less gritty,
higher in clay content, and when moist, they are redder in color
than Mohave soils.
Descriptions of the various soils mapped in this area are found
on pages 190-98,
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USING THE LAND IN THE QUEEN CREEK
SOIL CONSERVATION DISTRICT
The lands of the Queen Creek Soil Conservation District have
been classified according to their "use capability" or highest safe
use (Table 2). This classification, based on a careful inventory
of the soil, gives reason for placing lands in their maximum use
capability classes. In making this classification,
consideration is
also given to so-called "site conditions"8 such as frequent flooding
which may influence the planting, growing, or harvesting of
crops. Factors such as these determine the highest safe use
of the land.
It was found that the lands in this area fall into six capability
classes. Classes I, II, and III include lands suitable for cultivation with the production of moderate to high yields of the adapted
farm crops. Over 90 per cent of the entire area falls into these
classes (Table 3). Class IV land is suitable for occasional or
limited cultivation (special crops such as citrus may be grown
within this class). Class VII includes those lands which are
eroded so badly that severe restrictions have been placed on their
use, even for grazing. Class VIII land is not suited for either
grazing or cultivation; however, it may provide food and shelter for wildlife. There were no class V nor VI range lands
mapped.
LAND CLASSES
Irrigation is necessary for all classes of arable land (classes I,
II, III, and IV) in this 9"district; therefore, it is considered to be a
regular farm practice. Irrigation structures such as ditch lining,
turnouts, etc., may be considered as ordinary practices which help
to control erosion, reduce conveyance loss, and keep labor to a
minimum.
Land use capability classes are determined by evaluating all
factors which are important in proper land use and productivity.
These factors are soil-profile characteristics, per cent of slope,
degree of erosion, and site conditions that are unfavorable and
interfere with the planting, growing, and harvesting of crops.
The use to which the land is being put does not necessarily enter
into the preparation of the capability classification. For example,
land in cultivation may be classified as being unsuited for cultivation (class VI or VII), whereas idle land or range land may
fall into classes I, II, or III.
8

Site factors are those factors other than soil, slope, and erosion that affect
the capability of land. Some of these factors are alkali accumulation, high
water table, and the susceptibility of land to flooding, Only flooding or
overflow was considered extensive enough to be mapped in this area (Site
Factors, p. 200).
*See Table 4 for an explanation of recommended land practices for each
land use capability class.
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By the application of special conservation practices on some of
the lower classes of arable lands, it is possible to raise a lower
land class to a higher class. This is frequently accomplished by
leveling sloping or undulating land, by draining areas affected
by high water table, by alkali reclamation, by flood control measures, and by other special conservation practices.
CLASS I LAND

Land of class I can be cultivated safely with ordinary good
farming methods. It is nearly level and easily worked. There
is little or no erosion. Good farming practices that are needed
include crop rotation to control diseases or pests and to increase
yields; green manure crops to replenish organic matter; addition
of fertilizers (commercial and barnyard manure) to supply the
needed plant nutrients; proper tillage to maintain favorable soil
structure, conserve moisture, and control weeds; and a small
amount of leveling to insure more efficient use of irrigation
water.
Class I land includes soils of units 12, 13, 13a, 52, 53, 53a, 63,
and 63a.
a) Soils are deep, moderately heavy- or medium-textured
(clay loams to fine sandy loams, inclusive). They are permeable
and well drained and have favorable water relationships. They
hold water well and release much of it for use by plants.
b) Slopes must be uniform and less than 1 per cent.
c) Erosion should be no more than slight.
d) Should be free from overflow, alkali, and other unfavorable conditions that would interfere with the planting, growing,
or harvesting of crops.
e) Should be free from any gravel or stones that would interfere with cultivation.
CLASS II LAND

Land of class II is good land that can be cultivated safely with
easily applied practices. These practices may include any or all
of the practices in class I in addition to the following: erosion
control by the use of cover crops, planting of trees for windbreaks,
the installation of drop structures or irrigation ditches, removal
of small quantities of stone, and more intense leveling on the
nearly level undulating slopes and uniform gentle slopes.
Class II land may include any of the soils mentioned in class I
and in addition soils in units 013, 24, 24a, 024, 024a, 33, 84, 94, and
94a.
a) Soils should be permeable with fair water relationships.
b) Uniform slopes should be no more than 2 per cent, and undulating slopes less than 1 per cent.
c) Erosion should not be more than moderate.
d) Small amounts of gravel on the surface may be present.
e) Should be free from flooding or overflow that will interfere with the planting, growing, or harvesting of crops.
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CLASS III LAND

Class III land can be cultivated safely with intensive treatments. It is more sandy or gravelly, more sloping, or in some way
a little less favorable than class II. Practices needed may include
any or all of the practices in classes I and II, in addition to the following intensive or complex practices: intensive leveling on undulating gentle slopes and moderately steep uniform slopes and
flood control measures to prevent the damaging of crops. Usually
a combination of several practices is required for safe and permanent cultivation.
Class III land may include soils in classes I and II, and in addition soils in units 43, 73, 73a, 073, 084, 094, 094a, 114, 114a, and 152,
a) Soils may be sandy with low water-holding capacity or
they may be firmly cemented, moderately heavy textures, that
are slowly or very slowly permeable.
b) Uniform slopes should not be more than 6 per cent and undulating slopes less than 4 per cent.
c) Erosion should not be more than severe. That is, it should
not have damaged the soils so badly that they are not capable of
producing moderate yields with the application of intensive
practices.
d) Gravelly profiles that are not extremely droughty or cemented may be included.
e) Land may be subject to occasional overflow or flooding.
CLASS IV LAND

Land of class IV is suited for only occasional or limited cultivation. It may have steeper slopes or may be subject to more
frequent flooding than that in class III. Intensive cultivation is
justified only if the farm does not have enough better cropland,
and then only for a temporary period until other adjustments can
be made. It is not good land for row crops and is best used for
permanent vegetation.
Class IV land may include soils which occur in classes I, II, or
III, because they are subject to frequent flooding, and in addition
soils in units 0104, 1114w, 0114a, and 125.
a) The soils may be very light textured throughout and extremely droughty or they may have a cemented, gravelly subsoil
that occurs near the surface.
b) Uniform or undulating slopes should not be more than 10
per cent.
c) Erosion should not be more than severe.
d) The land may be subject to frequent flooding or overflow.
CLASS V LAND

Class V land is not suitable for cultivation but may be used for
permanent vegetation such as pasture or woodland without any
special precautions. It is nearly level and not subject to either
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TABLE 5,—CROP YIELDS IN THE QUEEN CREEK S. C. D.
(Average estimates obtained from individual farmers)
Irrigation
|
requirements
Fertilizers
in acre-inches
used
per crop
Vegetable Crops
100-300 sacks*
36-60
Potatoes
300-800 Ib.
(10-20 mix)
365 crates
30-48
Carrots
400-500 Ib.
Cauliflower
300-600 crates
24-30
(guano)
150-600 crates
Broccoli
24-30
Cabbage (for seed)
18-24
Onions (50-lb. sack) 200-300 sacks
40-48
Mixed vegetables
36-48
265 crates
Lettuce
24-35
7-10 tons
Tomatoes
20-36
6-10 tons
Cantaloupes
24-36
10-15 tons
Watermelons
24-36
75-100 sacks*
36-48
Sweet potatoes
General Farm Crops
200-400 Ib.
Cotton (SXP)
36-48
Cotton (short staple) 500-800 Ib.
36-42
1-1.5 tons per
Alfalfa
36-54
cutting
18-35 sacks* bu.
24-36
Barley
20-25 sacks* bu.
Wheat
24-36
24-30 sacks bu.
24-36
Oats (80-lb. sack)
30-35 sacks* bu.
18-30
Maize
1,400-1,600 Ib.
20-36
Flaxseed
10-20 tons
i
30-36
Hegari (silage)
Citrus and Orchard
500-750 boxes
36-48
45-90 Ib, of
Grapefruit
36-48
Oranges (Valencia) 650 boxes
liquid ammonia
250-300 boxes
36-48
Oranges (navel)
per acre on citrus
450-600 boxes
36-48
Lemons
5,000-6,000 Ib.
72-108
Dates
20-40
3 to 5 tons
Apricots
*100-lb. sack
Crops

Yield
per acre

alkali condition that might become serious. Only the nitrate is
used by the plant, and sodium remains in the soil to unite with
the chloride, carbonate, and sulfate ions. If used year after year
in large amounts, it not only produces alkalinity but also develops
an unfavorable physical condition of the soil due to the depressive and puddling effect of the sodium carbonate upon the
colloidal complex. This will greatly decrease the rate of permeability and increase the total surface salt content. However, light gypsum applications with sodium nitrate will eliminate this danger, or the use of organic matter will also have
a tendency to counteract any ill effects. Ammonium nitrate and
calcium nitrate provide nitrogen and leave no harmful residues.
The use of sulfate of ammonia tends to develop an acid condition in the soil which is ideal on the highly calcareous soils in the
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are from fourteen to sixteen years of age. Some new plantings of
small acreage have been put in during the last two or three years.
The average yield range for citrus and other orchard crops is
given in Table 5. Date palm gardens and apricot orchards occupy
a very small acreage and are of little economic importance in
the district. One or two farmers, however, depend on this type
of farming for a livelihood.
The use of commercial fertilizers is widespread in the citrus
area. Liquid ammonia, applied in the irrigation water in the
late winter months, is a common practice. Ammonium sulfate,
ammonium nitrate, and calcium nitrate may also be used to
supply the needed nitrogen. One to 2 pounds of nitrogen per
tree should be applied each season for maintenance of production.
The market price for citrus generally governs the quantity of
fertilizers used.
The more common and troublesome weeds10 in the district are
as follows:
Johnson grass
(Sorghum halepense)
Puncture vine
(Tribulis terrestris)
Redroot
(Ameranthus hybridus)
Careless weed
(Ameranthus palmeri)
Bermuda grass
(Cyondon dactylon)
Black mustard
(Brassica nigra)
Mallow
(Malva parvifiora)
Pepper grass
(Eriogonum vimincum)
Ragweed
(Ambrosia aptera)
Citron melon
(Cucurbita palmata)
Sandbur
(Cenchrus echinatus)
Russian thistle
(Salsola pestifer)
These weeds, with the exception of Johnson grass and Bermuda
grass, are annuals and can easily be controlled by clean cultivation. Bermuda and Johnson grasses are not valueless weeds, for
in many places they are planted as pasture crops. In the Queen
Creek area these grasses are thought of as invaders on the more
desirable crops. Their nature of growth makes them rather difficult to control. Such weeds as redroot, careless weed, mustard,
and mallow are frequently plowed under10as green manure crops.
The more common natural vegetation on the range may be
classified as follows:
I. Trees
1. Iron wood (Olneya tesota)
2. Mesquite (Prosopis juliflora)
3. Palo verde (Cercidium floridum)
4. Tobacco (Nicotiana glauca)
II. Cacti and other thorny plants
1. Sahuaro cactus (Cereus giganteus)
2. Sinita cactus (Cereus schettii)
3. Night-blooming Cereus (Cereus greggii)
10

Botanical names taken from "Flowering Plants and Ferns of Arizen i
by Kearney and Peebles, U.S.D.A. Misc. Publication 423, May, 1942.
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land use is shown by a broken black line only when it does not
coincide with a conservation boundary.
The soil unit, type, or phase was set up to show the important
differences in the soil profile that would affect the production
of crops and soil management. Such properties of the soil profile as depth, texture, and water relationships (water-holding
capacity and permeability) are the important factors concerned.
Each soil unit, type, or phase delineated on the map is actually a group of soils, the characteristics of which are very
similar. The units are separated because of differences in texture of the surface soil, texture of strata or horizons of the soil,
depth or thickness of the surface soil and of other specific layers
or horizons, and depth of the entire soil, content of organic matter, structure, reaction, and mineral content. All of these characteristics affect the production of crops and are relevant to the
growing of specific crops and to recommended farm management practices.
Permeability (which is important in all agricultural areas)
refers to the freedom of movement of water in the soil. The
descriptive terms used—very slow, slow, moderate, rapid, and
very rapid—are general terms that are based on estimated
evaluations of texture, structure, consistence, density (porosity),
and organic matter content of the soil. One of the objects of
the survey was to locate and map all the soils in the area, keeping in mind especially those requiring special treatment to maintain them at their highest productiveness. Heavy soils, for example sometimes have a tendency to puddle and to take water
slowly.
By the use of the proper soil amendments, tilling at the proper
time, and occasionally plowing under organic matter, there will
be little tendency toward puddling.
Light-textured soils can also be improved by the application of
organic matter and the proper use of farm machinery. It is important that intelligent irrigation be practiced on these soils to
insure against deep percolation of the water.
Eleven aerial photographs of approximately 4 inches to 1-mile
scale were used as base maps. These photographs were taken
in 1936 and 1938 and, therefore, do not show the exact pattern
of the land that is now being cultivated.
SOILS OF THE QUEEN CREEK SURVEY AREA
The soils of the Queen Creek Soil Conservation District are
mainly derived from acid igneous rocks, principally schist, granite, rhyolite, quartzite, etc. The soils deposited by the Queen
Creek floodwaters occur on a flood plain while those soils in the
vicinity of Chandler Heights occupy an alluvial fan that slopes
from the Santan and Goldmine mountains. A small area in the
northeast portion of the survey also occupies a fan position, the
mineral soil material of which has originated in the vicinity of
Superstition Mountains.
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The soils on the Queen Creek flood plain are generally calcareous throughout, while those in the vicinity of Chandler
Heights are erratically void of free lime at the immediate surface
to varying depths. The soils on the fans in the northeastern
portion of the survey in many places contain no free lime to a
depth of approximately 30 inches.
The soils in this district are principally formed from comparatively recent depositions varying in thickness from an inch or
two to more than 6 feet overlying older soil profiles which contain much fine clay and are moderately to firmly cemented with
lime and iron.
The dry soils range in color from very pale brown to light
brown.
Ninety per cent of the soils of the district are very good agricultural soils and are considered capable of producing high yields
of acclimated crops.
Table 6 shows the soil-profile characteristics for each of the
soil units.
CORRELATION AND NOMENCLATURE OF SOILS
Officials of the Division of Soil Survey, Bureau of Plant Industry, Soils and Agricultural Engineering, are responsible for the
naming and the correlation of the soil series, types, and phases
mapped in the area.
The twenty-four soil units include thirty-five soil types, phases,
or miscellaneous land types.
Table 6 is a compilation of the soil unit or type descriptions of
the soils in the Queen Creek area. From the profile descriptions
it is obvious why some of the soils are placed in their respective
classes. For example, soil unit 12, Glendale silty clay loam, is
placed in class I because it has a deep profile, favorable texture,
and good water relationships. On the other hand, soil unit 152,
Higley clay loam, also has a deep profile, but the subsoil is heavier
in texture, hard and moderately cemented, and is slowly permeable. Water relationships are only fair. These unfavorable
factors place this soil in class III. Following are series descriptions which give additional information about the soils, their
characteristics, topography, drainage, use, native vegetation, and
their distribution. Familiarity with these series descriptions will
enable one to select intelligently the most suitable land for
farming.
ANTHONY SERIES

The Anthony soils occur throughout the arid Southwest under
an average rainfall of 5 to 12 inches, hot summers, and mild winters. They are largely on alluvial fans with some areas on terraces and valley plains. They come from a variety of rocks,
mainly granitic or quartz-bearing, and are deep permeable soils
3f moderate moisture-holding capacity. Geographically they
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are associated with Carrizo, Mohave, and Laveen series, and in
some places with Gila and Glendale soils. The series includes
both azonal soils and soils that have slight profile development.
This development consists of an apparent slight leaching of lime
from the surface soils and its accumulation together with a
slight concentration of clay in the subsoil. They differ from
Gila soils in being derived mainly from acid igneous rocks and
in having a more gritty feel, due to the higher content of angular sand and gravel. They usually occur closer to the source
of the parent rock, are on slightly steeper slopes, contain slightly
less organic matter, and pack and bake more than the Gila soils.
I.—Soil profile: (Anthony loam)
A 0-15".—Pale brown, light brown, or light yellowish brown, gritty
loam; light brown to moderate yellowish brown when moist; noncalcareous or very mildly calcareous; soft to slightly hard when dry, very
friable when moist, weakly developed granular; slightly micaceous in
places. (12-20" thick.)
B! 15-24".—Similar to the surface soil but mildly calcareous and in
places moderately calcareous. (4-16" thick.)
B> 24-30".—Similar to the above but of heavy loam texture, moderately
calcareous and with mycelialike yellowish gray lime veins. This horizon is slightly hard when dry, friable to very friable when moist.
C 30"+-—Similar to the surface soil but is everywhere mildly or moderately calcareous.
II.—Range in characteristics: The Anthony series includes subsoil textures ranging from sandy loam to clay loam. If the subsoil textures average lighter than sandy loam, the soil is characteristic of the Carrizo series.
HI.—Topography: On alluvial fans, valley plains, and terraces where
the surface is smooth excepting in limited areas where entrenched by desert stream channels, or slightly hummocky in sandier wind-blown types.
Slopes are usually less than 3 per cent.
IV.—Drainage: Surface drainage is moderate to rapid depending upon
slope. Internal drainage is moderate to slightly rapid.
V.—Vegetation: Sparse cover of creosote bush, cacti, palo verde, and after
spring rains a number of short-lived annuals including six-weeks grass,
alfileria, and Indian wheat.
VI.—Use: Nonirrigated areas are used only for range land, which has a
low carrying capacity. Irrigated areas are used extensively for general
farm crops, citrus dates, and other fruits, and for truck crops. Very good
yields are obtained where good farming is practiced.
VII.—Distribution: Arid and semiarid areas of Arizona and New Mexico.
Type location: Buckeye-Beardsley area, Maricopa Co., Arizona.
Series established: Mesilla Valley, New Mexico, 1912.
VIII.—Remarks: As indicated above the Anthony soils include both azonal
soils and some that have weakly developed zonal profiles. In so far as has
been determined these differences, although somewhat significant, have no
practical application relating to farm practices or crop production.

The following types and phases have been mapped:
Anthony loam
Anthony loam, deep, over Mohave soil material
Anthony sandy loam
Anthony sandy loam, shallow, over loam
Anthony sandy loam, deep, over Mohave soil material
Anthony gravelly sandy loam
Anthony loam, moderately deep, over sandy loam
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Anthony gravelly sandy loam, deep, over Mohave soil material
Anthony gravelly sandy loam, shallow, over loam
The types listed are typical of the Anthony series. Where
more than 36 inches of Anthony loam occur over Mohave soil
material, the soil has been designated as Anthony loam, deep,
over Mohave soil material. Other than the loam, Anthony
sandy loam and the Anthony gravelly sandy loam are deep
over Mohave soil material.
Anthony loam, moderately deep, over sandy loam, is mapped
where a loam or silt loam, ranging from 18 to as much as 36
inches in depth, is underlain by material of similar character,
but which differs in being of sandy loam texture.
BRAZITO SERIES

The Brazito soils are Red Desert soils. They consist of porous
loose sand the origin of which is dominantly or entirely from
stream channels or flood plain deposits. The parent rocks are
of highly mixed mineralogical character. The soil occurs as
alluvial material but, in places, has been modified by wind. It
is associated with the Gila, Pima, and Imperial series, and in
some areas with the Glendale and Vinton series. It differs from
the Gila and Vinton series in its lighter texture and more open
and more porous condition.
I.—Soil profile: (Brazito sand)
1. 0-8".—Light brownish gray, pale brown, or very pale brown, neutral to mildly calcareous, highly siliceous, slightly micaceous in places,
massive to single-grained, loose sand. Very low in organic matter, but
contains a moderate number of plant roots following spring rains.
(6-10" thick.)
2. 8-72".—Essentially the same as the surface soil but containing
fewer plant roots. In places strata of fine sand or very fine sand occur, and occasional pebbles may occur throughout the entire soil.
II.—Range in characteristics: None, other than those indicated in the profile description.
III.—Topography: Level or slightly ridged in places and hummocky or as
low dunes where modified by wind.
IV.—Drainage: There is practically no runoff because moisture is absorbed as rapidly as it falls. The soil is excessively porous and is excessively drained except in areas where a high water table occurs. Such areas,
however, would probably be mapped as imperfectly or poorly drained
phases.
V.—Vegetation: Barren or a very sparse stand of desert shrubs, cacti, and
small mesquite. Near stream channels where a high water table occurs
there may be salt grass, arrowweed, seep willow, and weeds.
VI.—Use: Where well drained this soil provides only a very limited amount
of grazing and this only following spring rains when some weeds and
grasses thrive for a very short period.
VII.—Distribution: Adjacent to many of the larger stream channels of the
Red Desert zone.
Type location: Dona Ana County, New Mexico.
Series established: Soil survey of Mesilla Valley, New Mexico, 1912.
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VIII.—Remarks: As revised the Brazito series is permitted to include both
alluvial and wind-deposited sediments. The texture of the soil, other than
the surface soil, is limited to sands.

The following Brazito soils were mapped:
Brazito loam
Brazito loamy fine sand
Brazito sand
The Brazito types appear to be typical of that series. The
Brazito loam consists of 6 to 18 inches of loam similar to that of
the Gila series beneath which loose fine sand and sand extend
to a depth of 6 feet or more.
Two miscellaneous land types mapped include: (1) riverwash,
which includes sand and gravel that occur in the channel of
Queen Creek; (2) rough stony land, which includes part of one
rocky butte at the southwestern margin of the area.
GILA SERIES

The Gila series includes some of the best, most productive,
and most important agricultural soils of southern Arizona, New
Mexico, and southeastern California. These soils occur on flood
plains and low terraces throughout the southwestern arid
region. They consist of recent little-modified stream-laid materials coming from distant sources and from a wide range of
rocks, and have accumulated under a low average annual rainfall ranging from 3 to 12 inches, with hot summers and mild
winters. They are somewhat similar to the associated Pima
soils from which they are distinguished by their dominantly
lighter texture, lighter color, and lower organic matter content.
Medium-textured soils are dominant, including fine sandy loam,
loam, and silt loam types. Typically they are deep and permeable to roots and moisture. They are distinctly calcareous with
the lime mainly disseminated, although fine threadlike segregations are visible in places.
I,—Soil profile: (Gila silt loam)
1. 0-8".—Pale brown to light yellowish brown smooth-textured silt
loam; weak brown to moderate brown when moist; soft, breaking into
easily powdered clods; moderate or low organic matter content.
2. 8-72".—Pale brown to light yellowish brown silt loam, very similar
to the surface soil but in places very slightly lighter in color and lower
in content of organic matter; somewhat stratified, but dominantly
medium in texture, containing a few threadlike lime segregations in
places.
II.—Range in characteristics: The color of these soils, as indicated above,
ranges from pale brown or very pale brown to light yellowish brown. The
soil material, other than the surface or plow depth, is characterized by
textures ranging from sandy loam or heavy loamy fine sand to silt loam,
the average of which is medium. Heavier-textured profiles of associated
soils are usually types of Glendale or Imperial series and lighter-textured
profiles are types of Vinton or Brazito series.
III.—Topography: This soil occurs on smooth-surfaced to slightly ridged
or somewhat undulating flood plains or on stream terraces, the slopes of
which are usually less than 1 per cent.
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IV.—Drainage: In the virgin condition some of the Gila soils are subject
to occasional overflow; in many places they are protected by levees. Surface drainage is good to fair and internal drainage is good in most places,
although a high water table occurs in places due to seepage from irrigation or low position in relation to water of major streams.
V.—Vegetation: The soils of the Gila series support a growth of brush
and trees varying considerably in composition and density due to local
differences in moisture conditions. Dominant species are mesquite, catclaw,
arrowweed, and saltbush. Cottonwoods, willows, and tamarisk (salt cedar) grow along the stream channels. A few herbaceous plants and scattered grasses grow in open areas. Clearing of natural vegetation is frequently expensive.
VI.—Use: In their natural condition the Gila soils are used for grazing.
They have a rather low carrying capacity. Where cleared and irrigated
they are highly valued and extensively used for alfalfa, cotton, grain
sorghums, sugar beet seed, and truck crops, including melons, lettuce,
onions, broccoli, carrots, and potatoes.
VII.—Distribution: The Gila soils are widely distributed in the valleys of
the Gila, Salt, Rio Grande, and Colorado rivers, and their tributaries in
the southwestern desert region.
Type location: Gila River Valley, Yuma-Wellton area, Arizona.
Series established: Salt River Valley, Arizona, 1900.

The following Gila types and phases have been mapped:
Gila loam
Gila gravelly loam
Gila sandy loam, moderately deep, over loam
Gila gravelly sandy loam, moderately deep, over loam
Gila loam, moderately deep, over loamy sand
Gila loam, deep, over Mohave soil material
Gila loam, moderately deep, over Mohave soil material
Gila loam, shallow, over Mohave soil material
Gila sandy loam, moderately deep, over Mohave soil material
Gila gravelly sandy loam, moderately deep, over Mohave soil
material
Gila sandy loam
Gila gravelly sandy loam
The types of the Gila series mapped are characteristic of that
series. The Gila loam, moderately deep, over loamy sand, consists of between 18 and 36 inches of medium-textured soil
(loam and silt loam) like that of the Gila series, over material
of similar character, but which is of loamy sand texture.
The phases indicated as "moderately deep, over Mohave
soil material" are characterized by Gila soil material ranging
in depth from 20 to 36 inches beneath which is Mohave soil
material. The shallow phase over Mohave soil material has
Gila soil ranging in depth from 10 to 20 inches beneath which
is Mohave soil material.
The Gila phases occur where Queen Creek or Sonoqui Wash
floodwaters have deposited Gila soil material on top of Mohave
soil material. In some places the Mohave soil material beneath
the Gila soils has most of the characteristics of normal Mohave
soils. In other places where the original Mohave surface soil
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was removed by erosion before the Gila materials were deposited, Gila soil material is superimposed immediately over
the B horizon of the Mohave soil.
GLENDALE SERIES

The Glendale soils are azonal alluvial soils of the arid
Southwest. They occur on flood plains and to some extent
on alluvial fans in areas where parent rocks are mixed. They
are associated with Gila, Vinton, and Anthony soils. They differ
from the Gila and Vinton soils principally in being of heavier
texture, and from the Anthony soils in being less gritty and in
that the parent material has usually been transported greater
distances. The parent rocks also are generally more mixed in
origin than those of Anthony.
I.—Soil profile: (Glendale clay loam)
1. 0-10".—Pale brown, light brown or light yellowish brown, clay
loam; between weak brown and moderate brown when moist; mildly
to moderately calcareous; micaceous in places; massive to fine granular; slightly hard when dry but friable when moist. (8-12" thick.)
2. 10-72".—Similar to the surface soil or differing in that few to many
yellowish gray pseudo-mycelia lime veins occur. The subsoil may be
of uniform texture or it may be stratified, but the average texture
should be clay loam, silty clay loam, or sandy clay loam.
II.—Range in characteristics: The range in characteristics is indicated in
the soil-profile description. Soil of similar character but of lighter-textured subsoil would be Gila, and if of heavier texture, it would be the
Imperial series.
III.—Topography: Smooth surface, cut by intermittent drainage channels
in places. Slopes range up to 0.5 of 1 per cent but average about 0.2.
IV.—Drainage: Surface drainage is slow to moderate depending on slope.
Internal drainage is slow but adequate even under irrigation.
Y.—Vegetation: Creosote bush, cacti, some mesquite, and after spring
rains, a number of short-lived annuals including six-weeks grass, alfileria, and Indian wheat.
VI.—Use: Nonirrigated areas used for range have a carrying capacity of
about 1 animal unit to a section for year-long grazing and about 10 animal
units to a section for a period of ninety days in the spring.
VII.—Distribution: The arid Southwest.
Type location: Near Glendale, Maricopa County, Arizona.
Series proposed: Indian Bend S.C.D., Maricopa County, Arizona.

The following Glendale soils were mapped:
Glendale silty clay loam
Glendale silty clay loam, deep, over Mohave soil material
The Glendale type mapped is characteristic of the series,
and the phase mapped is characterized by Glendale soil material
to a depth ranging from 36 to 60 inches over Mohave soil material
HIGLEY SERIES

The Higley soils are zonal soils on alluvial fans in the Eed
Desert region. They occur in comparatively low areas or at
the lower extremities of alluvial fans where the slope is gen-
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erally less than 0.4 per cent and where the soil material has received comparatively large quantities of runoff from higher
lands. Rocks contributing to the parent material include both
acid and basic igneous rocks and some from sedimentary formations. The soils are associated with those of Mohave and Anthony. They are very similar to the Vekol soils differing mainly
in being more deeply leached of lime.
I.—Soil profile: (Higley clay loam)
A 0-15".—In some places this soil has a sparse covering of rounded to
subangular pebbles (desert pavement) on the surface. Elsewhere or
below this is light brown usually gritty clay loam; moderate brown to
weak reddish brown when moist; fane granular; noncalcareous; slightly
compact; hard when dry; firm when moist; moderately plastic when
wet. (10-18" thick.)
Bi 15-30".—Soil of similar color; medium blocky; slightly more compact and slightly heavier in texture than the surface horizon; noncalcareous, gritty, heavy clay loam or gritty clay. (8-26" thick.)
B2 30-60".—Light brown to moderate brown, heavy clay loam, silty
clay loam, or silty clay; containing a moderate number of yellowish
white flecks of lime carbonate that range up to 1 cm. in diameter; very
hard when dry; breaks to medium blocks and to medium and fine granules; firm to very firm when moist; moderately plastic when wet.
(20-40" thick.)
C 60-72".—Moderate brown or from light brown to light yellowish
brown gritty clay loam; highly calcareous but with disseminated lime;
slightly hard to hard when dry; breaks to fine granules; friable when
moist; slightly to moderately plastic when wet.
II,—Range in characteristics: The depth of noncalcareous material ranges
from 15 to 40 inches, and in places the heavy-textured, lime-mottled horizon continues to depths of more than 72 inches. Where this soil is under
irrigation near Gilbert and Higley, Arizona, the surface 3 to 10 inches is
calcareous, presumably made so by use of calcium-bearing water. Below
this the soil is usually noncalcareous to depths ranging from 18 to 30
inches.
III.—Topography: Very smooth-surfaced in slightly depressed areas or
near the lower parts of alluvial fans that range in slope from 0.1 to 0.4
per cent.
IV.—Drainage: Surface drainage is slow to inadequate under natural desert
conditions. Internal drainage is slow but adequate even under irrigation.
V.—Vegetation: Mesquite, catclaw, crucifixion bush, creosote bush, squawbush, cacti, and after spring rains some short-lived annuals, those of which
most important for grazing are six-weeks grass, alfileria, and Indian wheat.
VI.—Use: Virgin areas are used for range land, which has a very low carrying capacity. The perennial plants are sufficient for 1 to 1.2 animal units
to a section for year-long grazing. During normal years annual weeds and
grasses provide feed for about ten cattle to a section for a period of ninety
days. Irrigated areas are used largely for growing alfalfa, cotton, grain,
and sorghum. Fair to good yields are obtained.
VII.—Distribution; This soil has been observed in comparatively low parts
of alluvial fans near Higley and Gilbert, Arizona, and in the Queen Creek
S.C.D.
Type location: Queen Creek S.CD,, Arizona.
Series established in Queen Creek S.C.D., Arizona.

Higley clay loam is the only type mapped in the Queen
Creek district. It appears to be typical of the series.
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MOHAVE SERIES

The Mohave soils are zonal, Red Desert soils on alluvial fans
in southern Arizona and in parts of southern California. They
have developed on very slightly stratified or on rather homogeneous angular to well-rounded sand}7 or finer-textured material derived in some places entirely from granitic rock but
generally from a wide mixture of acid, neutral, and basic igneous rocks. The soil is very similar to that of Tucson series
but differs in that the surface and subsurface of the Mohave
is noncalcareous and that of Tucson is calcareous. The Mohave soils usually are associated with those of the Tucson, Laveen, Higley, and Anthony.
I.-—-Soil profile: (Mohave sandy loam)
A 0-7".—Light brown or pale brown to light brown sandy loam; moderate brown when moist; noncalcareous; weakly developed fine granular
to massive; soft to slightly hard when dry; very friable when moist;
nonplastic when wet; usually less than 1 per cent in content of organic matter. Owing to the occurrence of angular to rounded particles of the parent rocks which range from fine sand to fine gravel or
pebbles, the soil has a distinct gritty feel. (5-12" thick.)
Bi 7-14".—Light brown, gritty loam; moderate brown when moist;
noncalcareous; slightly hard when dry; friable when moist;
very slightly plastic when wet; weakly developed, fine granular to
massive. (3-15" thick.)
B2 14-18".—Moderate brown, gritty, or sandy clay loam; moderate to
strong brown when moist; mildly calcareous; massive; hard when dry;
friable when moist; slightly plastic when wet. (3-5" thick.)
B2 18-24".—Moderate brown, gritty clay loam; strongly calcareous and
with a moderate number of yellowish gray lime-carbonate flecks that
range from 1 mm. to 1 cm. in diameter; massive; hard when dry; firm
when moist, and slightly plastic when wet. When finely crushed the
color is very pale brown. (4-10" thick.)
Bc 24-58".—Moderate brown matrix, strongly mottled with yellowish
white carbonate of lime flecks that range up to 1 cm. in diameter;
gritty clay loam; softly to weakly lime cemented and hard when dry;
friable when moist; slightly plastic when wet. When finely crushed
this is very pale brown, weak yellow, or yellowish gray. (15-60" thick.)
C 58"4-.—Very pale brown to light brown, gritty loam or sandy loam;
moderate brown when moist; strongly calcareous but with the lime
finely disseminated; massive; friable to loose.
II.—Range in characteristics: As indicated above, there is considerable
range in thickness of the different horizons. In addition, the content of accumulated carbonate of lime ranges from a moderate number of flecks or
mottling to concentrations such that 85 per cent of an exposed surface consists of yellowish gray mottling and in many places a few lime nodules
ranging up to 4 mm. in diameter are common in the Bc horizon. This soil
differs from the Laveen soils in that the surface and subsurface soil is noncalcareous, and in that the Bi and Bc horizons have a definite accumulation of clay. It differs from the Tucson soil mainly in being noncalcareous
in the surface and subsurface. In some places where soils of the Mohave
series have been irrigated they are calcareous in the surface and as such
they are difficult to differentiate from Tucson soils* They differ from the
Vekol and Higley in containing less colloidal clay throughout the profile.
It is difficult to separate heavy-textured types of Mohave from those of
Higley in some places. The Higley soils besides being higher in colloids
are usually leached more deeply than those of Mohave. The Mohave soils
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are usually noncalcareous to a depth of about 15 inches, those of Higleyr
to a depth of 20 or 26 inches.
III.—Topography: Gently sloping to undulating alluvial fans, with slopes
ranging from 0.5 to 3 per cent.
IV.—Drainage: Moderate to rapid surface runoff, depending upon slope
and good internal drainage. The comparatively heavy-textured subsoil i&
slowly permeable, but drainage through it is generally adequate even
under irrigation.
V.—Vegetation: The soil supports a moderate to sparse stand of creosote
bush, bur sage, with occasional palo verde and ironwood trees, and cacti.
Short-lived annuals, of which six-weeks grass, alfileria, and plantain or
Indian wheat are common, grow after spring rains and soon disappear.
VI.—Use: Virgin areas are used principally for range land, which has a
very low carrying capacity. The perennial plants in most areas are sufficient for 1 to 1.2 animal units to a section for year-long grazing and the
annuals usually provide feed for ten cattle to a section for a period of
ninety days.
Irrigated areas are planted to alfalfa, cotton, citrus fruits, vegetables,
and other crops. Good to very good yields are obtained.
VII.—Distribution: Southeastern parts of California and the southern parts
of Nevada and Arizona.
Type location: Buckeye-Beardsley area, Arizona.
Series established: Middle Gila Valley area, Arizona, 1917.
VIII.—Remarks: Because this series is on alluvial fans where agrading
and degrading have been common and are still common, in places the surface horizon may be thicker or thinner than described above, or in places
the A horizon may be removed. Buried profiles also are common. Such
areas are usually mapped as phases of Mohave types.

The following types and phases of the Mohave series have been
mapped in the Queen Creek S.C.D.:
Mohave loam
Mohave loam, eroded
Mohave sandy loam
Mohave gravelly loam, eroded
Mohave gravelly sandy loam
Mohave gravelly sandy loam, eroded
The above types are normal or are within the permitted range
in characteristics of the series.
The eroded phases occur on ridges that protrude slightly above
the adjacent landscape. They have been subjected to erosion by
water with the result that the surface soil over the moderately
cemented, hard clay loam horizon is comparatively thin. Depth
to the hard layer in these soils ranges from 4 to about 15 inches.
The eroded phases are not nearly so well adapted to the growing
of crops under irrigation as the soils that have deeper and more
friable surface soils.
SLOPE
Steepness of topography does not present a great problem in
the Queen Creek Soil Conservation District. However, even
small differences in slope and unevenness of topography do require special attention in using irrigation water. It is desirable,
therefore, to establish four slope groups to express these dif-
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ferences in practices that may result from the gradient of the land
alone. These groups are designated by the following letters:
A = 0-1 per cent
B = 1-3 per cent
C = 3-6 per cent
D =i over 6 per cent
The dominant per cent slope in groups B and C were shown to
the right of the letter. Example, 2B, 2C, etc.
Undulated slopes were designated by the numeral 1 used as a
subscript to the slope group letter. Example AI, 2B1? and 4Ci.
This system of designation is confined to A, B, and C slope groups.
Table 7 shows that over 90 per cent of the survey area has a
slope of less than 1 per cent. However, the majority of the land
on the Queen Creek flood plain has a slope between 0.2 and 0.5
of 1 per cent, while the land on the fan in the vicinity of Chandler Heights is approaching 1 per cent, which is a fall of about
50 feet in 1 mile.
EROSION
Soil removal and deposition in the area have resulted from
the action of both water and wind. Both sheet and gully types of
water erosion were mapped in the survey. Sheet erosion is the
removal of a more or less uniform layer of soil. The degree to
which sheet erosion has progressed was determined by comparing existing soil profiles with undisturbed sections of the same
soil or was estimated from the best evidence available. Gully
erosion is the formation of channels too deep to be obliterated
by normal cultivation and was mapped in conjunction with sheet
erosion except for the symbol 9V which was mapped alone. In
the erosion survey both frequency and type of gullies were determined. Loss of soil by wind erosion was mapped according to
the estimated percentage of the profile blown away. Both waterlaid and wind-laid deposits were mapped, and depth of the deposits was determined.
Nineteen different erosion conditions were recognized in the
survey area. These were grouped into four erosion classes:
slight, moderate, severe, and very severe. (See Table 8 for acreages by group and soil units for each erosion condition and class.)
The type and degree of erosion were designated on the survey maps by the following symbols:
Normal erosion is the erosion characteristic of the land surface in its natural environment or where very slight erosion
was obliterated on nearly level cultivated lands.
0 — No apparent erosion was mapped on nearly level cultivated land and on land protected by vegetation where no evidence of erosion was visible.
W — Normal geologic erosion (active) in its natural environment under the native vegetation undisturbed by human activity.
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Accelerated erosion is the erosion of soil or soil material
over and above normal erosion brought about by changes in
the natural cover or ground conditions. It includes the
changes resulting from human activity or natural phenomena
which remove the existing ground cover. Some of these are
rodent invasion, fires, severe drought, plant diseases, etc.
WATER EROSION

Sheet erosion
1 — Less than 25 per cent of the topsoil removed.
2 — 25 to 75 per cent of the topsoil removed.
Gully erosion
7 _ Occasional gullies, more than 100 feet apart,
g — Frequent gullies, occurring less than 100 feet apart, including less than 75 per cent of the delineated area.
9V — Intricate network of large gullies which occupy over
75 per cent of the delineated area.
Accumulations
H
Nondetrimental deposits (recent).
WIND EROSION

Removal
p — Less than 25 per cent of the topsoil removed.
Accumulations
F — Shallow accumulations, less than 6 inches, level or
hummocky.
H — Moderate accumulations, 6 to 12 inches, level.
K — Moderate accumulations, 6 to 12 inches, hummocky.
L — Severe accumulation, 12 to 36 inches.
M — Small dunes 36 to 72 inches high.
N — Large dunes, 72 inches or more high.
SITE FACTORS
In addition to the soil profile, slope of the land, and type and
degree of erosion, site factors, such as flooding or overflow, also
have an effect upon the use capability of the land. Lands susceptible to occasional overflow from main streams or side arroyas are designated with the letter "s" while those subject to
frequent overflow are shown by the letter "d." All site factors
are shown on the maps in red and to the right of the composite
symbol.
FLOODING

Approximately 10 per cent of the area is subject to overflow
from floodwaters of the upper Queen Creek drainage. Nearly
1,000 acres of cultivated land is subject to occasional flooding or
overflow, and 22 acres of cultivated land are subject to damage
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by frequent flooding or overflow. (See Table 9 for additional information.)
The need for a co-operative project to control the floodwaters.
of Queen Creek has been known for years. A few miles of the
Southern Pacific Railroad are subject to damage by floods. Some
of the Roosevelt Water Conservation District canals are subject
to costly washouts. Several thousands of dollars have been spent
in the construction of a dike paralleling the lower part of the
R.W.C.D. Canal at the western boundary of the district.
In 1939-40 extensive surveys and studies were made by a corps
of army engineers to determine the feasibility of constructing
a dam approximately 10 miles below Superior for the purpose
of retaining floodwaters. Such a retention dam would give considerable protection to the farming areas below. However, due
to the war emergency, plans for building a dam have been temporarily abandoned.
Before the formation of the Queen Creek Soil Conservation
District, the farmers were not able to accomplish much in the way
of controlling floodwaters of Queen Creek. However, since the
formation of a conservation district, technical assistance and
engineering advice secured from the Soil Conservation Service
and heavy equipment rented from the same agency have enabled the farmers to maintain partial control of floodwaters.
Nearly 2 1/2 miles of channel work and dikes had been completed
in 1944 at the point where Queen Creek had ordinarily fanned
out and spread its silt laden floodwaters (PL VII).
It is thought that this channel work and dike will protect the
cultivated land in the western portion of the district from the
average flood flow which is about 1,500 to 2,000 second feet. The
dike diverts the water to a broad flat desert plain of creosote
bush and mesquite where it can percolate into the soil. The
farmers in the district realize the flood problem can never be
completely solved until a detention dam is built in the upper
drainage area. This type of dam, permitting the release of water
in such quantity that it will sink into the underground before
reaching the agricultural lands, will not give any great storage
capacity but will hold back the flash floods.
The percolating floodwaters probably would supplement the
pump water supply of the district.
ALKALI
Alkali has not become a serious problem in this district. A
number of small patches show rather high concentration of saltsin the surface soil. These areas are so small, however, that it is
not possible to show them on the conservation survey maps.
Several analyses show that the salt concentration is in the surface
few inches of the soil. At lower depths the percentage of
salt is very low and everywhere the average of a 6-foot profile
is less than 0.2 per cent. The alkali areas are confined to land

204

TECHNICAL BULLETIN NO. 113

prove soil consistence or structure and regulate the rate of water
percolation through the soil.
PHYSICAL AND CHEMICAL ANALYSES OF SOILS
Samples of each of the more important soil types mapped in the
area were taken for analysis in the laboratory. The results of the
analyses of representative profiles appear in Table 10. A brief discussion of the significance of these determinations is given to
enable the reader to more clearly interpret the analyses for
himself.
Mechanical analyses.—This is a measure of the percentage of
sand, silt, and clay in the soil from which the textural names are
given to the soils. Textures in the conservation survey have
been designated as heavy, moderately heavy, medium, moderately light, light, and undifferentiated. Practically all soil properties are in some way related to texture.
Moisture equivalent.—The moisture equivalent determination
is used to indicate the amount of water which is capable of being
held by soils. The amount of water held at the moisture equivalent is roughly equivalent to the field-holding capacity and very
approximately is twice the water held at the wilting point. There
is a close relationship between the texture of soils and the moisture equivalent.
Total soluble salts.—The presence of an excess of soluble salts
in the soil either retards plant growth or prevents it altogether,
depending upon the nature of the salts and their concentration.
When the salt content of the medium-textured soils exceeds 2,000
p.p.m., toxic effects are usually noted, particularly in nontolerant
crops. If the salt content greatly exceeds 2,000 p.p.m. a leaching
program should be initiated. If sodium is in excess of calcium
in the base exchange complex the addition of gypsum to the
soil should correct this unfavorable condition.
pH.—The pH of most Arizona soils are on the alkaline side of
7.0 or neutrality. Contributing to the alkalinity of the soils are
calcium carbonate (limestone), basic salts such as Na2CO3, the
hydrolysis of sodium zeolites, etc. The alkalinity produced from
limestone is mild, increasing the pH only moderately. Hydrolysis of basic salts or sodium zeolite, however, usually causes the
pH to rise above 8.5 and in some cases to 10.5. If this occurs, a
reclamation program must be instituted to neutralize the alkalinity and leach the resulting salts from the soil before successful
cropping can be practiced. No excessively high pH values were
recorded in soils analyzed from this area (Table 11).
Carbon.—Organic matter in soils is usually determined as carbon. When the per cent carbon is multiplied by the factor 1.724,
a figure is obtained which represents the approximate organic
matter content of the soil. The benefits of improved structure
and water relationships due to the presence of organic matter
are well known.
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It will be noted in Table 10 that the highest carbon percentages in the soil are near the surface. It should also be noted
that the carbon content of the surtace soil in Gila loam is somewhat higher than Anthony loam. These soils have been placed
in the same utilitarian soil group.
Calcium carbonate (CaCOO-—Lime, in well-developed profiles
in the Queen Creek district, is usually found accumulated in
the subsoil. As previously mentioned, an excess of free lime
in the soil tends to raise its pH value and also to render iron,
phosphates, and other elements insoluble and unavailable to
plants. In a few cases stratified Gila and Anthony soils contain
strata which are rich in lime. Acid-producing fertilizers or
amendments such as stable manure or sulfur have a tendency
to ameliorate the undesirable properties of an excess of lime in
soils.
Phosphates.—Most of the samples collected in the Queen
Creek district have been analyzed for phosphates. They were
found to be very low in this element, with every indication that
crop response would be obtained
if phosphates were properly
applied. Research by McGeorge11 has shown that soils containing less than 3.5 p.p.m. of CO2 soluble phosphorus (P) are
usually deficient in this element. Only one soil tested exceeds
this minimum amount.
Potash.—Potash is usually abundant in Arizona soils and its
'profitable use has not yet been demonstrated here. The minimum value
of 20 p.p.m. of potassium (K) has been set by McGeorge11 as the smallest amount which may be present in a soil
before response to potash fertilization becomes apparent. All
of the soils tested in the Queen Creek district contain more
than 20 p.p.m. in some part of the profile and would not be expected to respond to potash fertilization.
Base exchange.—The total base capacity of a soil is a measure
of its chemical activity. It is also indicative of its total clay
content, providing the nature of the clay is the same in all
soils under consideration. The base exchange capacity of Arizona sands is usually less than 5 m.e. per 100 gm. of soil and
with clays it is usually over 30 m.e. per 100 gm.
If the exchangeable sodium exceeds 50 per cent of the total
base capacity, the soil will probably have a high pH; it will
have a tendency to be puddled and may be poorly aerated and
take water slowly. The most practical method of keeping the
clays in a high degree of calcium saturation is by the periodic
application of gypsum.
Individual exchangeable bases have been determined.
Sodium and calcium and their relationship to each other and to
soil structure were discussed in the previous section. The exchangeable potassium in the Queen Creek soils varies between
0.2 and 2.3 m.e. per 100 gm. of soil. With this amount of potasH

W. T. McGeorge, "Interpretation of Soil Analyses," Extension Circular
108, April, 1940.
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slum occurring in the exchangeable form there has been an
abundance of this element available for present crop demands.
In small amounts, exchangeable magnesium is desirable, but
if the amount present exceeds 50 per cent of the total exchangeable bases, it will cause a more serious dispersion of the soil
than is caused by sodium. In the samples examined from this
area the amount of exchangeable magnesium is sufficient for
crop demands but not great enough to cause a dispersion of
the soil.
IRRIGATION WATER IN THE QUEEN CREEK DISTRICT
QUALITY

As a matter of interest a few well waters from the Queen
Creek S.C.D. were collected for analysis. The results are reported in Table 11. The total salt content is uniformly low in
all of the waters examined, so alkali salts should not accumulate
as a result of using this water if proper irrigation methods are
used. There is sufficient calcium in these waters to class them as
moderately hard. This is desirable when the water is to be used
for irrigation. When the sodium calcium ratio is considered,
however, it is found that the sodium exceeds the calcium in the
water by a ratio of from 1.5 to 3.6. This would indicate that the
continual use of this water over a period of years would bring
about a replacement of the calcium by sodium in the base exchange complex. Such a replacement would result in a dispersed soil. To guard against such a possibility soluble calcium
should be added to the soil. This may be accomplished in several
ways, the most common being by adding gypsum directly to the
soil or by means of the irrigation water. Sulfur applications will
accomplish the same result by its products of oxidation reacting
with lime in the soil.
WATER SUPPLY

The Queen Creek district is essentially a district irrigated
with pump water. Floodwaters may be used at times for supplementary irrigation, but floods occur only at irregular intervals and are generally considered as a farming hazard rather
than as an asset.
In common with other pump projects in Arizona the trend
of the underground water levels is downward. The present
pumping lift appears to be approaching what may be considered
the critical depth for the production of general field crops. A
continued decline at the present rate will soon limit production
to specialty crops such as vegetables with a high net cash return.
Data contained in the report of the U.S. Geological Survey,
Underground Water Division, for 1945, reflect a water level decline in the heavily pumped area of 12 to 14 feet during the past
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five years. This indicates a yearly average static water level decline of 2 to 3 feet. Local inquiry reveals that pumping lifts
have increased from about 140 feet in 1930 to 230 feet in 1946.
This reflects a lowering of 90 feet in sixteen years or an average of over 5 feet per year.
The above figures are not in perfect agreement, yet they both
indicate a general lowering of the water level. The last figure, too,
takes into account the drawdown, which could be quite variable.
Other significant figures contained in the 1945 report of the
U.S. Geological Survey are the following data on estimated
pumpage in the Queen Creek area:
Year
Acre-feet

1939
1940
1941
1942
1943
1944
1945
89,756 112,670 82,450 156,000 173,200 163,800 153,600

The decline in pumpage since the maximum in 1943 averages
approximately 10,000 acre-feet per year. This decline in total
pumpage has taken place in spite of the added number of new
wells in the area, indicating a decrease in the capacity of individual pumping plants. Certain changes in cropping operations
may have had some effect on the amount of water pumped. This
decrease may also be due to the fact that the horsepower of the
pumping plants has remained stationary whereas the pumping
lift has increased. Any over-all increase in size of plants will
probably have to be preceded with major replacements of the
present transmission facilities.
Power costs are a definite factor and while some local areas
may be benefited by lower rates in the near future, it seems to
be the general concensus of informed people that rates have probably reached their low point on the average and may even be
expected to increase slightly in some of the present more favored areas.
PRESENT LAND USE
Ten land use classes were mapped. Three classes of cropland
include approximately 49 per cent of the area. This cropland
consists of 16,101 acres of general farm crops (L), 928 acres of
citrus, orchard, and date gardens (L0), and 1,140 acres of idle land
(Xx). Idle land consists of land broken out for cultivation but
obviously has not been cultivated for the previous two or three
years.
Four hundred six acres of cultivated dry land (1L) were
mapped which are generally planted to wheat or barley and used
for pasture. This land was broken from its native cover in the
fall of 1940 but has never been prepared for irrigation. The major portion of the area is quite undulating and will require intensive leveling before the land can be irrigated.
Rather than subject the land to erosion it was planted to grain
soon after clearing. The exceptionally wet season of 1941 produced a bumper crop, and as a result, the planting of winter
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grains for pasture has continued. The land has been left in stubble during the summer months, and no serious erosion has
occurred.
The farmers in the district know their lands are not adapted
to dry farming because of the low annual rainfall and that
cleared land that cannot be irrigated is highly susceptible to
erosion. It is therefore doubtful if more land will be cleared before a water supply is available for irrigation.
The range land occupies nearly 50 per cent or 18,348 acres and
is subdivided into five different vegetative types, including the
cultivated dry-land area used for pasture. Nearly 40 per cent or
14,732 acres were predominantly in creosote bush with mixed desert grasses that may be grazed periodically. The other range
vegetative types are mesquite (P12) 2,129 acres or 5.8 per cent,
saltbush (Pi3) 784 acres or 2.1 per cent, and mixed creosote
bush and saltbush 297 acres or 0.8 per cent. There are 302 acres
of wasteland (X) which do not support any useful vegetation
that may be harvested either by grazing or for wood. It may,
however, support some protective cover for wildlife. Farmsteads
(H) occupy only 0.4 per cent of the area or 151 acres.
Figure 2 and Table 12 show that the major portion of the cultivated land has been placed in land use capability class I. The decrease in cultivated land for each lower capability class shows
that only the best lands have been selected for cultivation. Tables
12 and 13 show the acres and percentage of each soil unit in
the area together with their land use capability classes in accordance with the present use of the land.
RELATION OF EROSION TO OTHER FACTORS

The type and degree of erosion are influenced by the climatic
environment, land use, and condition of cover, slope, and type
of soil. Climatic factors affecting erosion in this area are chiefly
the intensity and volume of rainfall during individual storms of
short duration and the high wind velocities. Climatic factors are
quite variable over the Queen Creek area. Thunder showers
during the summer months are sporadic.
The influence of slope on erosion is well known. With increased slope the velocity of runoff increases, and the erosive
action becomes greater. The relation of slope to erosion as revealed by the survey is shown in Table 14. Over 90 per cent of
the area has a slope of less than 1 per cent. More than 75 per
cent is mapped as having slight erosion. Of the 28,276 acres
of slightly eroded land, no apparent erosion occurred on 14,087
acres, nearly all of which is cropland. Erosion has been quite
active on some of the uncultivated lands because there has been
no protection from runoff. However, when these lands have
been leveled and put into cultivation, the effects of past erosion
become undiscernible. Because of the extreme depth of the
soils and because of the lack of profile development, the effects
of erosion have been of but little significance as far as the pres-
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LAND USE CAPABILITY CLASSES
• Classes suitable for cultivation 100

LAND USE CAPABILITY CLASSES-PER CENT
LAND USE

Cropland

Idle Land

Pasture

Misc.(Farmyards
8 Waste Land

Figure 2.—Present land use of each land use capability class in Queen
Creek S.C.D., Arizona.
'"Classes not suitable for cultivation, suitable for restricted grazing or
wildlife.

ent use of the land is concerned. Moderate erosion on B and D
slopes shows an increased percentage of the acreage above that
shown in the A group. Severe erosion occupies a much higher
percentage ratio of acres in the B slope group than that shown
in the A slope group. Very severe erosion shows a large percentage increase in the C slope group over that shown in A and
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The bulk of the citrus is grown in the vicinity of Chandler
Heights on a gently sloping fan that slopes from the Santan and
Goldmine mountains.
Over 90 per cent of the area has a slope of less than 1 per cent,
but some leveling is required on the major portion of this to
insure the most efficient use of irrigation water. Nearly 95 per
cent of the area is slightly to moderately affected by erosion.
Most of the soil in the area is susceptible to water and wind
erosion and will deteriorate rather quickly if conservation measures are not applied to the land.
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