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HOW TO USE THE SOIL SURVEY
REPORT

HIS SOIL SURVEY of the Eastern Stanislaus Area will serve several

groups of readers. It will help farmers in planning the kind of man-
agement that will protect their soils and provide good yields. It also adds
to our knowledge of soil science.

Locating the soils

Use the index to map sheets at the back of this report to locate areas
on the large map. The index is a small map of the county on which
numbered rectangles have been drawn to show where each sheet of the
large map is located. When the correct sheet of the large map has been
found, it will be seen that boundaries of the soils are outlined, and that
there is a symbol for each kind of soil on the map. Suppose, for example,
an areq located on the map has the symbol HdB. The legend for the de-
tailed 1|‘|:|1]1r shows that this symbol Ed{-.nt.iﬁes Hanford sandy loam, 3 to 8
percent slopes. This soil and all others mapped in the county are de-
seribed in table 2 in the section “Descriptions of the Mapping Units.”

Finding information

This report contains sections that will interest different ZTOnps of read-
ers, as well as some sections that may be of interest to all.

Farmers and. those who work with farniers can learn about the soils n
the section “Deseriptions of the Mapping Unils,” and then tnrn to the
section ““Use, Management, and Productivity of Soils.” In this way they
first idcntif}' the sotls on their farm and then learn how these soils can be
managed and what _:.-'1!-‘](1.‘-] can be expected. The “Guide to Mapping Units
and L:lptlhil.ihy Units™ al the back of the report will s‘ltnp]if%r use of the
map algl m}lmrL. This guide lists each soil and Tand type mapped in the
Area, and the page where each is deseribed. It also lists, for each soil
and land type, the capability unit, and the pages where each unit is
deseribed.

Seentists aned obfers who are dnterested will find information about how
the soils were formed and how they were elassified m the section “Forma-
Lion and Classification of Soils”

S fredenta, leaolrs, and otfier wsers will find information about soils and
their management, in various parts of the report, depending on their
particalar interest.

Newoomers in the Area will be especially interested in the section *Gen-
eral Soil Map,” where broad patterns of soils are deseribed. They may
also be interested in the section “General Nature of the Area,” which gives
additional information about the Area. 2
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Fieldwork for the survey was completed in 1957. Unless otherwise
ind:t-.uml‘, all statements in the report refer to conditions in the Area
at that time. The soil survey of the Area was made by the California
Agrienltural Experiment Station and the Soil Conservation Service and
15 part of the technical assistance furnished to the S.T. and J. and Salida
So1l Conservation Districts.

BB, SOVEAMMENT FRINTIRG OFFICE: iha4

TFor sale By thoe Superintendesnt of Toeumoents, .8, Government Printing Oy
Washington, 1.0, 20408



Contents

Page Page
Why soils vary from place to place__.____________________ 1 Soils of the Eastern Stanislaus Area—Continued

How soils are named, mapped, and classified__ ___________ 2 Soil series and miscellancous land types—Continued
General soil map_______________________ . ___________ 3 Paulsell serles__ o ___________ 17
Soils of the recent alluvial flood plains______ __________ 3 Pentz series_____ o ______ _ 17
1. Columbia-Temple association___________________ 3 Peters series_ ____ SR L L ______ S 18
2. Grangeville-Tujunga association_ ______________ 3 Raynorseries_ . _ ___________.___. . . 18
3. Honcut-Wyman association . ___________________ 4 Redding servies s S 18
Soils of the basinlands_____________. _ _ ___________ 5 Ripperdan series (sce Hanford series) . ... .. ___ 15
4. Waukena-Iresno association. .. _______________ 5 Adverwash_ ... 2 18
Soils of the young alluvial fans_ . _____________________ 5 Rocklin series_ _ seowza swasbae S0wsl (L _ ool __ 18
5. Hanford (Ripperdan)- Tujunga association_ . ___ 5 Rossi series_____ SEAE SEEe =l DD 18
6. Hilmar-Delhi association_______________________ 5 Aver serics . . .. 18
7. Dinuba-Hanford association____________________ 6 San Joaquin series_ o _________ 19
8. Modesto-Chualar association __________________ G Schist rockland_____ _____ ________ i : R 19
Soils of the low alluvial terraces and moderately old fans_ 6 Snelling series _______. - I ) 19
9. San Joaquin-Madera association________________ 6 "lomplo series_ o _ . _.._ ... - [ - 19
10.  Snelling association____ .. __ _________________ 7 Terrace escarpments. I S 19
11. Ryer-Yokohl association__ _____________________ 7 Toomes series___ . R I, 19
12. Paulsell association____ _________________ 7 Traver serfes ... ______ s e TS 19
Soils of the high alluvial tenaces pal t1a11y eroded to Twff rockland - ________ it ; e 20
rolling hills_ . _ _ ____ _ o _____ . ____ 7 Tujunga series_ _ T " R 20
13. Montpellier-\Vhitney association_ . ____ S Waukena series_____ . _________._____ i e A e 20
14. Whitney-Rocklin association_ __________________ 8 Whiterock series____________. i B U 20
15. Redding-Pentz-Peters association__ _____________ 8 Whitney sertes____ . _______ 20
16. Keyes-Pentz-Peters association_________________ 8 Wyman serles__ o _____ 20)
17. Hopeton-Peters association_ ___ _________________ 9 Yokohl series___ . __ ______________________. e 21
Upland soils of the Sierra Nevada foothills______________ 9 Ziaca Series__ o L 21
18. Auburn-Exchequer association__________________ 9 Deseriptions of the mapping units______ . _______ . _____ 21
19. Hornitos-Amador association__ _________________ 9  Use, management, and produnctivity of soils_______________ 21
20. Zaeca association. _ oo __ 9 Important crops and general management practices______ 21
21. Dredge and mine tailings__ _ ___________________ g Irrigation and dvainage__________ . ___ _ __ . ___ 75
Soils of the Eastern Stanislaus Area.____________________ 9 Saline and saline-alkali soils____ .. _ . __________.___ 77
Soil series and miscellaneous land types_ - ______________ 12 Soil profile groups, land type groups, and index ratings___ 78
Alamo serles_ _ _ __ o ____ 12 Soil profile groups___ . _ _ __ _ ____ _ _____________ 79
Amador series___ _ _ _ 12 Natural land types______ . _______ 84
Anderson series_ __ . _______ I 12 Storie index ratings and soil grades___________________ 84
Auburn series_ _ o o e _l. 13 Capability groups_ . __________ S4
Bear Creek series__ _ _ _ oo 13 Yield estimates and soil management practices_ _________ 97
Chualar series_______ L _______ 13 Formation and classification of soils______________________ 119
Columbia series_ _ ___ . 3 Soil formation_________ il 119
Corning series____ ool _____ 13 Climate. _ _ __ o ___ 119
Delhi series__ o e 13 Parent material _______________ __ _____________ 119
Dello series_____ . 14 Relief and drainage_ . ___ . 121
Dinuba series_ e _ _ __ __ ___ ___ 14 Time________________. ; s _ __ . ___ 124
Dredge and mine taIlmns ___________________________ 14 Living organisms_ o SiENmAEmamsm e ___ 127
E‘{Lhequel series o 14 Claselﬁcatlon of soils__ ________ Tt 127
Fosterseries_______________.____ SRS 14 Laboratory analyses_____________.______ JE 130
Ifresno serles___ _ . o oo 14 Physical and chemical analyses___ ____________________ 130
Grangeville series___  __ _ __ . _________________ 15 Mineralogical analyses of clay fractions_________________ 131
Greenfield series__ .. 15 Descriptions of soil profiles_______. Semme .- 141
Hanford serles______ ___ o __________ 15  General nature of the area______________________________ 130
Hilmar series_____ __ . __._ 15 Climate___ . .. 150
Honecut series. . . 15 Vegetation_ __ e 52
Hopeton series_______ e 15 Wildlife_____,__ e 153
Hornitos series_ . _ . . _________ el 16 Landuse__ ol _______ 153
Keyes series_ - _______________._. e 16 Livestoek__._ .. _____._ 153
Lava and sandstone rockland - __ . _______________ 16 Water for irrigation___ __ _______________ _________ ____ 154
Madera series________ . ___ . __ _______________ 16 History and population______________________________. 154.
Meikle series_ . o _________. 16 Industries, transportation, and marketing facilities_______ 154
Modesto series - __ . o _________ 17  Literature cited___________ __ _ __________ . _____________ 155
Montpellier series_ _ . oo 17 Glossary______ . ___ 155
Qakdale series._________________ N e = S 17  Guide to mapping units and capability units__._____________ 158
Series 1957, No. 20 Issued September 1964

I



SOIL SURVEY OF THE EASTERN STANISLAUS AREA,
CALIFORNIA

REPORT BY RODNEY J. ARKLEY, UNIVERSITY OF CALIFORNIA

SOILS SURVEYED BY RODNEY J. ARKLEY AND GALEN SMITH, UNIVERSITY OF CALIFORNIA; AND DONALD F. RAPPAR-
LIE, HAL L. HILL, AND ALLAN POPE, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE UNIVERSITY OF CALIFORNIA AGRI-
CULTURAL EXPERIMENT STATION

HE EASTERN STANISLAUS AREA is in the east

central part of the Great Valley of California ﬁ;(f. 1)|
The main part of the Area is bounded on the north by
the Stanislaus River, on the west by the San Joaquin
River, on the south by the Merced County line, and on
the east by the Tuolumne County line. Also included is a
small triangular section at the northern tip of the county.
This part of the Area is bounded on the west by the San
Joaquin County line, on the northeast by the Calaveras

l

"
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Figure 1.—Location of Eastern Stanislaus Area iu California.

County line, and on the south by the 38th parallel. The
total extent of the Area is 475,546 acres; of this, 12 square
miles, or 7,680 acres, are in the small triangle at the north.

The part of Stanislaus County between the 38th parallel
and the Stanislaus River is covered by the “Soil Survey
of the Stockton Arvea, California”(27),* and the part of
the county lying west of the San Joaquin River is covered
by the “Soil Survey of the Newman Arvea, California”
(19). A part of the Area was covered by an earlier soil
survey in 1908 (77), and all of the Area except the north-
ern triangle, ov corner, was included in a recounnaissance
soil survey made in 1915 (18).

Modesto, the fifth largest city in the San Joaquin Val-
ley, is the county seat of Stanislaus County. It is located
on the banks ot the Tuolumne River. The Southern Pa-
cific Railroad and U.S. Highway No. 99 go through this
city.

The Area is drained by the San Joaquin River, and two
large tributaries, the Tuolumne and the Stanislaus
Rivers. These rivers rise near the crest of the Sierra
Nevada, 90 miles to the east. Iixtending eastward from
the San Joaquin River is a broad plain that rises from
about 35 feet above sea level to about 175 feet in a distance
of 15 to 20 miles. Along the eastern boundary, there is
a narrow band of foothills of the Sierra Nevada. The
elevation of these foothills ranges from 700 to 870 feet.
Between the plain and the foothills are rolling hills. Some
of these hills have nearly level tops, which are remnants
of the surfaces of old alluvial fans.

The broad alluvial plains in the western part of the
Area ave irrigated for intensive production. Daliry farms
with irrigated pastures and dryland grain farms ocecupy
the central part of the Avea. The hilly lands in the east-
ern and northern parts of the Area are used mainly for
range pasture and beef cattle.

Why Soils Vary From Place to Place

The process of soil formation consists of the alteration
of soil parent material (such as rock or sediments de-

*Ttalic numbers in parentheses refer to Literature Cited, p. 155.
1
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posited by water or wind) by the forces of weather and
living organisms. The resulting soils vary a great deal
from place to place, depending upon the character of the
parent material, the climate, the number and kind of liv-
ing organisms, relief and drainage, and the length of time
that soil-forming processes have been going on. At a
given place, various forces act on the soil from the surface
downward, so that layers, or horizons, are developed in
the soil parent material, Thus soil properties vary verti-
cally within one soil and laterally from one soil to
another.

If a vertical section of soil is examined, as in a fresh
road cut, it 1s possible to observe some of the variations
in soil properties. The vertical column of soil is referred
to as a soil profile. It can generally be subdivided into
layers that are commonly called the surface soil, the sub-
soil, and the more or less unaltered parent material.

In this report the surface soil, if present, is called the
A horizon, the subsoil the B horizon, and the soil parent
material the ¢ horizon. The designation Dr is used for
unaltered hard, rock parent material. Unrelated material
that underlies a soil is called a D layer. An example is the
material over which an alluvial soil is deposited. Defini-
tions of these and other terms used are given in the Glos-
sary at the end of the veport.

The surface soil, or A horizon, is generally enriched in
humus or organic matter (the remains of dead plants or
animals). It may, however, be more or less depleted of
clay, lime, or soluble material because of the leaching
actlon of rainwater. The subsoil, or B horizon, may be
enriched in clay, lime, or other products of weathering
that were leached from the surface soil. Many of the
older soils of the ISastern Stanislaus Area have a very
distinet B horizon. Some soils have a hardpan that was
formed by the cementing action of silica, lime, or iron that
was deposited in the Cin horizon immediately below a B
horizon.

Lateral soil variation, as revealed in a long road cut or
a series of road cuts, may be expressed in changes in depth,
color, thickness, sequence of soil horizons, texture (the
content of gravel, sand, silt, and clay), structural arrange-
ment of soil aggregates, acidity or alkalinity, and many
other features.

How Soils Are Named, Mapped,
and Classified

Soil scientists made this survey to learn what kinds of
soils are in the ISastern Stanislaus Area, where they are
located, and how they can be used. They went into the
Area lmowing they likely would find many soils they had
already seen, and perhaps some they had not. As they
traveled over the Area, they observed steepness, length,
and shape of slopes; size and speed of streams; kinds of
native plants or crops; kinds of rock; and many facts
about the soils. They dug or bored many holes to expose
soil profiles.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They
classified and named the soils according to uniform proce-
dures. To use this report efficiently, it is necessary to

know the kinds of groupings most used in a local soil
classification.

Soils that have profiles almost alike make up a soil
series. ISxcept 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. Ioach soil series is usually named for a
town or othier geographic featurce near the place where a
soil of that series was first observed and mapped. Modesto
and Pentz, 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 natural characteristics.

Many soil series contain soils that are alike except for
texture of their surface layer. According to this difference
in texture, separations called soil types are made. Within
a series, all the soils having a surface layer of the same
texture belong to one soil type. Modesto loam and Mod-
esto clay loam are two soil types in the Modesto series.
The difference in texture of their surface layers is ap-
parent from their names.

Some soil types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their use, that practical suggestions about their manage-
ment could not be made if they were shown on the soil
mmap as one unit. Such soil types are divided into soil
phases. The name of a soil phase indicates a Teature thab
affects nianagement. For example, Amador loam, 0 to 8
percent slopes, is one of several phases of Amador loam,
a soll type that ranges from nearly level to steep.

After a fairly detailed guide for classifying and naming
the soils had been worked out, the soil scientists drew soil
boundaries on aerial photographs. They used photos for
thelr base map hecause these show woodlands, huildings,
field borders, trees, and similar detail that greatly help in
drawing boundaries accurately. The soil map in'the back
of this report was prepared from the aerial photographs.

The areas shown on a soil map arve called mapping units.
On most maps detailed enough to be useful in planning
management of farms and fields, a mapping unit is nearly
equivalent to a soil type or a phase of a soil type. 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 type or soil phase.

In preparing some detailed maps, the soil scientist has
a problem of delineating areas where different kinds of
soils are so intricately mixed that it is not practical to
show them separately on the map. Therefore, he shows
this mixture of soils as one mapping unit and calls it a
soil complex. Ordinarily, a soil complex is named for the
major soil series in it, for example, Peters-Pentz complex,
0 to 8 percent slopes. Also, in most mapping, there are
areas to be shown that are so rocky, so shallow, or so
frequently worked by wind and water that they cannot
be called soils. These areas are shown on a soil map like
other mapping units, but they are given a descriptive
name, such as Riverwash, and are called land types rather
than soils.

If two or more soils that normally do not occur in regu-
lar geographic association are so much alike in terms of
usge that separate mapping is impractical, the soils are
mapped together as an undifferentiated mapping unit.
The unit is named for soils in it. An example in the
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Lastern Stanislaus Area is San Joaguin and Madera soils,
0to 3 percent slopes.

Only part of the soil survey was done when the soil
scientist had named and deseribed the soil series and map-
ping units and had shown the location of the mapping
units on the soil map. The mass of detailed information
he had recorded then needed to be presented in different
ways for different groups of users.

To do this efficiently, he had to consult with persons in
ofher fields of work and jointly prepare with them group-
ings that would he of practical value to different users.
Such groupings are soil profile groups, land type groups,
and the capability classes, snbelasses, and units,  Storie
index ratings and grades are also given,

General Seil Map

After study of the soils in a locality and the way they
are arranged, it 1s possible to inalke a general map that
shows the main patterns of soils. Such a map is the
colored general soil map in the back of this report. The
general soil areas are also ealled soil associations. Each
lzsind of general soil area, or association, as a rule contains a
few major soils and several other minor soils, in a pattern
that is characferistic although not strictly uniform.

The soils within any one association are likely to differ
greatly among themselves in some properties; for exam-
ple, slope, depth, stoniness, or natural drainage. Thus
the general map does not show the kind of sail at any
particular place, but a pattern that has in it several kinds
of different soils,

The general soil areas are named for the major soil
series in them, but as already noted, soils of other series
may also be present. The major soil series of one general
soil area may also be present in other areas, but in 2 pat-
tern different enougl to require 1 bonndary.

The general soil map is useful to people who waut a
general idea of the soils, who want to compare diflerent
parts of a county, or who want to know the possible lo-
cation of good-sized areas suitable for a certain kind of
farming or other land use.

There are six distinet physiographic sections in the
Eastern Stanisinus Area: (1) Recent alluvial flood

tains: (2) DBasin lands; {3) Young alluvial fans: (4)

ow alluvial terraces and moderately old fans: (5) High
alluvial terraces, partially eroded to volling hills; and
(6) Uplands of the Sierra Nevada foothills, T -
tion of these physiographic sections ig shown in|figure 2.
One or more soil assocrations are in each physiographic
section. Tach association consists of soils that formed
from similar parent material and that have only minor
differcnces in drainage and stage of profile development.
Areas where erozion has exposed the sediments beneath
high alluvial terraces are an exception. 1In these areas
relatively yonng soils oceur alongside old soils.

Soils of the Recent Alluvial Flood Plains

The flood plains of the major rivers, the San Joaquin,
Tuolummne, and Stanislaus, are snbject to flooding during
periods of heavy rainfall or of rapid melting of suow in
their watersheds. The large water-storage dams, built
m recent years, have greatly reduced the frequency of

flooding, but flood control is still not adequate to prevent
oceasional damage to crops. The water table often rises
during periods of rapid runofl, even when there are no
floods. Along the San Joaquin and the lower reaches of
the Stanislius and Tuolumne Rivers, the soils are generally
mottled becase of these wet periods.

The fresh alluvium added by each flood Las retarded or

prevented che formation of distinct soil horizons. De-
canse of the rank growth of grasses, herbaceous plants,
and willows, the soils are high 1n erganic matter. Where

the soils dram quickly, they are not mottled and they con-
tain comewhat less organic matter.

The soils of the flood plains of the minor streams, such
as Dry Creek, are subject to flooding for only a short
time, and only local areas of these soilg remain wat long
enough to become mottled. The fresh alluvium is de-
posited at a slow rate, and some of the soils have weakly
developed profiles.

The flood plains are nearly level except where they are
cut by channels and oxbow depressions. A number of
crops, such as alfalfa, irrigated pasture, truck crops, and
orchard crops, are grown. Levee protection is provided
in some aveas.

1. Columhia-Temple assgeiation: Deep, imperfectly drained fo
poorly drained sails on the San Joaquin River flood plains
The soils of this association formed from alluvium de-

rived from mixed, but mainly granitie, vock. The

Columbia soils are close to the channels where alluvial

deposition has been relatively rapid. Their soil profiles

shiow no discernible horizons. These soils are gravish
hrown to light brown, mattled throughout, neutral to
slightly acid, medium textured, and generally somewhat

stratified. Large areas are underlain by dark soils at a

depth of 1 to 4 feet, The Temple soils are in areas wiere

deposition has been relatively slow. The surface soil is
dark gray. neutral to mildly alkaline, moderately fine tex-
tured, and generally high m organie matter and fertility.

The subsoil 1s gray but becomes olive gray and distinetly

calcareous in the lower part,

In this aszociation 927 acres of the Colunbia soils and
1,946 acres of Temple soils were found fo be slightly saiine,
and 114 acres of Cohunbia soils and 1,520 acres of Temple
soils were found to be moderately saline.

The principal crops grown on the soils of this associa-
tion are alfalfa, milo maize, and irvigated pasture,

9, Grangeville-Tujunga association: Deep, well-drained fo im-
perfectly drained soils on the Stanislaus and Tuolumne River
flood plains
The soils of this aszociation formed from alluvium de-

rived from granitic rock. The Grangeville soils resemble

the Columhia soils, except that they ave calcareous in the
lower part and are affected by salts and alkali in places.

A total of 986 acres of the Grangeville soils is slightly

galine-alkali, and 109 acres is moderately saline-alkall

The Tujunga soils ave light brownish-gray sands or loamy

sands deposited by recent floods. They have a uniform

profile. Crops grown on these soils ave subject to drought

1l not hrigated frequently. The Hanford soils aceur only

on the areas of flood plains where floods and a high water

table are of short duration. Iloodwaters drain from
these areas quickly after the rivers recede. The Hanford
soils are light brown, niederately coarse-textured, and
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SOILS GROUPED BY THEIR
PHYSIOGRAPHIC POSITION

B Ailwial Flood Plains

D Young Alluvial Fans

Basin Lands

& Low Alluvial Terraces and Maderately Old Fans

=3 High Alluvial Terraces Partially Eroded to Railing Hills

[} Upland Soils of the Sierra Nevada Foothills

TURLOCK

Figure 2.—Soils grouped by their physiographic position.

neither mottled nor calcareous.
profile.
The main crops grown on the soils of this association

are alfalfa, walnuts, tomatoes, and irrigated pasture (ﬁg.l

They have a uniform

3. Honcut-Wyman association: Deep, well-drained to moderately
well drained soils on flood plains and low terraces of Dry Creek
and other minor streams
The soils of this association are on the flood plains of

minor streams and drainageways. All except the Ander-

son soils formed from alluvium derived mainly from basic
tgneous rock. The Anderson soils formed from mixed
gravelly alluvium that was derived from soils nearby.

The Honcut and Wyman soils are along Dry Creelk and
its tributaries. They are brown, medium textured, well
drained, and nearly neutral throughout. The Honcut
soils occur where floods are frequent and deposition of
allnvinum is fairly rapid. Consequently, these soils have
little or no profile development. The Wyman soils occur
on slightly higher areas where deposition is very slow.
These soils have slightly more clay in the subsoil than in
the surface soil or the parent material,

The Bear Creek soils occur where subsurface drainage
is impeded by a dense underlying layer of rock. These
soils are nearly neutral, grayish-brown to dark-gray
eravelly loams and clay loams. They have a clay loam
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plains produce a lush growth of grass for forage.

subsoil.
to 5 feet.

Anderson soils are along minor narrow drainageways
near Redding and Auburn soils. They consist of reddish-
brown or brown, slightly acid, gravelly alluvium of vari-
able texture. These soils have a uniform profile. Because
they occur in such small bodies, they have little agricul-
tural value except for pasture.

Ifoncut and Wyman soils are used for a wide range of
field, orchard, and truck crops, but the Anderson soils are
used for range pasture. Bear Creek soils are used mainly
for irrigated pasture and rangeland, but some grain and
truck crops are grown.

Soils of the Basin Lands

Basin lands are just east of the edge of the San Joaquin
River flood plain. Surface drainage is slow, and the
ground water level ranges from 1 to 4 feet below the sur-
face. These areas comprise one soil assoclation.

An unrelated substratum occurs at a depth of 3

4, Waukena-Fresno association: Saline-alkali soils of the basin

lands

The Waukena soils have a thin, light-gray fine sandy
loam surface sotl that rests abruptly on a dense, columnar,
sandy clay loam subsoil. The subsoil is very slowly perme-
able and high in adsorbed sodium. The Fresno soils are
similar, except that the structure of their subsoil is pris-
matic rather than columnar, and their subsoil is under-
Iain at a depth of 2 to 3 feet by an impermeable hardpan
that is cemented with lime and silica. Traver soils are
also similar to the Waukena soils, except that their sub-
soil contains only slightly more clay and is moderately
permeable. The Rosst soils are gray clay loams and clays
and have a dense, slowly permeable, clay subsoil.

Of the 13,498 acres that were mapped in this associa-
tion, 2,859 acres were slightly affected by salts and alkali,
8,047 moderately aflected, and 2,592 strongly affected.

The soils of this association are used mainly for range
pasture, but there is some irrigated pasture. They are not
suitable for cultivated crops unless the undesirable saline-
alkali conditions are corrected by such soil amendments
as gypsum, by improved drainage, and by use of large
quantities of irrigation water,

W)

Soils of the Young Alluvial Fans

Broad, very gently sloping alluvial fans, made up of
granitic alluvium, occupy an area about 12 miles wide, east
of the San Joaquin River; narrow tongues extend east-
ward as low alluvial terraces along the rivers. The fans
are 20 to 50 feet above the flood plains and are not sub-
ject to flooding or alluvial deposition. The soils of the
young alluvial fans are generally well drained in the vi-
cinity of Salida, Modesto, Ceres, and eastward but are
generally imperfectly drained west of the Southern Pa-
cific Railroad. Most areas are sandy loam and fine sandy
loam, but a large area in the vicinity of Turlock, con-
sists of wind-modified sand and loamy sand. The soils
are generally fertile, and almost all are intensively cul-
tivated. They produce a wide range of irrigated crops.

5. Hanford (Ripperdan)-Tujunga association: Deep, well-drained
soils on alluvial fans of the Stanislaus and Tuolumne Rivers
The soils of this association are on the better drained

parts of the young alluvial fans, where the water table is

generally deeper than 6 feet. They show slight evidence
of weathering and have a uniform profile.

The anford soils ave light-brown or pale-brown sandy
loams and fine sandy loams. They are deep, permeable,
and uniforn to a depth of 5 feet or more. In places the
ITanford soils ave underlain at a depth of 2 to 5 feet by
layers of light-gray, compact silt and very fine sandy
loam. These layers are less permeable than the soil above.

The Tujunga soils are sands and loamy sands. They
occur as narrow bands through areas of Hanford soils.
The Tujunga soils in this association differ from those in
the Grangeville-Tujunga association mainly in that they
are not subject to flooding,.

Oakdale and Greenfield soils are only in small local
areas. These soils are similar to the Hanford soils, but
they have slightly more subsoil clay. In addition, the
Oalkdale soils are grayish brown or dark grayish brown
and therefore darker than the Hanford. The profile de-
velopment of the Oakdale and Greenfield soils and the
darker color of the Oakdale soils are apparently caused
by the slightly moister conditions that result from runoft
from surrounding areas and from the somewhat restricted
surface drainage.

Where ponding occurs, dark clay soils of the Meikle
series have formed. These soils are described in the Paul-
sell association.

If irrigated, the soils of this association, except the
Tujunga and Meikle, are among the most productive in
Calitornia. They produce high yields of a wide range of
orchard, vineyard, field, forage, and truck crops |(fig. 4)

6. Hilmar-Delhi association: Deep, wind-modified, coarse-textured
soils on alluvial fans of the Stanislaus and Tuolumne Rivers
The soils of this association occupy an area in the south-

ern part of the county, south and west of Turlock. They

have loamy sand and sand surface soils of low water-hold-
ing capacity. Crops grown on these soils are subject to
drought unless frequently irrigated. The soils are sub-
ject to blowing if left exposed during the spring and fall.

The Delhi soils were Tormerly areas of dune sand that
have been graded, and they now have gently undulating

relief |(fig. 5)} They are pale-brown, neutral, excessively
drained sands and loamy sands. They are uniform to a
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Figure {—Watermelons on Hanford sandy loam.

Figure 5—Ccarse Delhi soils in the vicinity of Turlock. These soils
are subiect to blowing if not protected by vegetation.

depth of 5 to 10 feet. These soils contain a large percent-
age of unweathered minerals and provide a fair supply of
the mineral nutrients (except zinc and sulfur) required
by crops. Their organic-matter content is very low, and
nitrogen must be supplied for nonlegumes. The main
crops grown on these soils are alfalfa, almonds, grapes,
and sweetpotatoes.

The Hilmar soils differ from the Delhi in that they ave
imperfectly drained, are calcareous in the lower part, and
are underlain at 2 to 5 feet by compact silt, locally ce-
mented with lime. Tle water table is generally at a depth
of 215 to 4 feet. Several large areas, totaling 2,481 acres,
ave slightly affected by salts and alkali. The main crops
grown on these soils are alfalfa, silage corn, and irrigated
pasture. Some grapes are also grown.

7. Dinuba-Hanford association: Moderately deep to deep, well-
drained to imperfectly drained soils on fans of the Stanislaus
and Tuolumne Rivers
This association is made up largely of Dinuba soils and

streaks of the deeper Hanford soils. It isin a large area

west of the Southern Pacific Railroad. This area extends
eastward from the vicinity of Keyes to Denair. The
deeper soils are mainly in old stream channels that have

been filled with alluvium to the surrounding level or to a

slightly greater height.

The Dinuba soils are grayish-brown sandy loams and
fine sandy loams. They have a caleareous subsoil that
rests on partially cemented calcareous beds of compact

silts, similar to those underlying the Hanford and Hil-
mar soils. The Dinuba soils are imperfectly drained, and
the depth to the water table varies between 8 and 6 feet.
There are weal concentrations of salts and alkali in large
areas that total 13,700 acres. 'The Dinuba soils differ from
the ITanford soils because they have imperfect drainage.

Better drained areas of the soils in this association are
used mainly for grapes, alfalfa, crops, and some orchards.
Where tlie water table is nearer the surface, however, only
field and forage crops are grown.

8. Modesto-Chualar association: Deep, slowly permeable soils ;‘_iu
the flat area between the fans of the Stanislaus and Tuolumie
Rivers
The soils of this association are on the outer margins

of the Stanislaus River fan and between the fans of the

Tuolumne and Stanislaus Rivers, north of Modesto, Sur-

face drainage is somewhat restricted, and the depth to

the water table ranges from 3 to 8 or more feet, Variable
moisture conditions caused considerable varjation in pro-
file development. The Modesto and Chualar soils in this
association have moderate amounts of subsoil clay, but the

Dinuba soils have only a slight amount. Minor areas of

all the soils described in the Hanford (Ripperdan)-

Tujunga and Hilmar-Delhi associations arve in this

association.

The Modesto soils are grayish-brown loams and clay
loams. They have a slowly permeable, blocky clay sub-
soil, generally calcarcous in the lower part. The surface
soil puddles easily, and it is generally difficult to manage
under intensive cultivation. The Chualar soils are similar
to the Modesto but are more workable sandy loams, Their
subsoll is slightly more permeable and 1s only locally
calcarcous in the lower part. The Dinuba soils in this
association are similar to those described for the Dinuba-
Hauford association. A total of 1,477 acres of the Modesto
soils and 406 acres of the Chualar soils are slightly affected
by salts and alkali.

Crops grown on the soils of this association are about
the same as those grown on soils of the Dinuba-ITanford
association. Yields on the Modesto soils, however, are
generally sormewhat reduced hecause of the easily puddled
surface soil, poor water penectration, and restricted
aeration.

Soils of the Low Alluvial Terraces and
Moderately Old Fans

Remnants of older fans of the Tuolumne and Stanislaus
Rivers occur on gently undulating rvelief in the vicinity
of Oakdale and east of Denair. They are made up of
alluvium derived from granitic rocks. These areas are
somewhat higher than the young alluvial fans previously
described, and alluvial terraces at concordant elevations
are traceable eastward along the rivers to the vicinity of
Knights Ferry and La Grange |(ig. 6)] The soils on the
fans have a distinct profile and & rocklike hardpan that
is cemented with iron and silica. On the alluvial terraces
to the east, the soils lack a hardpan; they have a sandy
clay loam subsoil.

9. San Joaquin-Madera association:
old fans and terraces

The soils of this association have a hardpan that is
cemented with iron and silica. The hardpan occurs at

Hardpan soils on moderately
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Figure 6.—A terrace sequence along Dry Creek; Ryer soil is on
the herizon (left), Wyman on the horizon (center), and Honcut on
the bottom land (center).

a depth of 18 to 36 inches and is impermeable to roots
and water. As a result, the soils are waterlogged in wet
years, and crops are injured by drought in dry years. The
San Joaquin soils are in the higher, better drained posi-
tions; the Madera soils are generally in slightly lower
areas where runoff is slow; and the Alamo soils are in
depressions without external drainage.

The San Joagnin soils are reddish-brown, slightly to
medium acid loams and sandy loams. They have a thin
clay subsoil, 1 to 5 inches thicl, that rests abruptly on a
cemented hardpan at a depth of 18 to 30 inches. The
hardpan is 6 to 16 inches thick and overlies compact sandy
loam. The Madera soils have a similar profile, except
that they are brown, have a somewhat greater depth (24 to
36 inches) to the hardpan, and are neutral or mildly alka-
line in the clay layer. The Alamo soils consist of gray
or dark-gray clay, the clay resting abruptly on a hardpan
at a depth of 14 to 30 inches. These soils crack deeply
when dry, but they do not form the crumbly, granular
surface structure of many dark clay soils.

In some areas, San Joaquin and Madera soils are so
intermingled that they are not mapped separately. In
depressions Madera and Alamo soils occur in an intricate
pattern of mounds and depressions and are mapped as a
complex.

The soils of this association are used mainly for irri-
gated pastures of ladino clover. A few unirrigated areas
are used for dry-farmed grain.

10. Snelling association: Deep, well-drained, moderately per-
meable soils on moderately old fans and terraces

The soils of this association are on alluvial terraces that
overlook the Stanislaus and Tuolumne Rivers. They
formed from rather coarse sandy loam alluvium. The
alluvium consists of channel deposits that are related to
the fans on which the San Joaquin-Madera association
occurs, Because the soil material is permeable, the soils
lack a hardpan.

The Snelling soils consist of light grayish-brown or
pale-brown, slightly acid, sandy loam that grades into a
thick, brown, moderately permeable, sandy clay loam sub-
soil with massive structure. Friable sandy loam occurs
at a depth of 4 to 5 feet.

These soils are used for a wide variety of irrigated
crops, including almonds, grapes, alfalfa, and pasture.

691-267—64—2

They are slightly less fertile, however, than the soils of
the ITanford (Ripperdan)-Tujunga association,

11. Ryer-Yokohl association: Deep, well-drained, slowly permea-
ble or hardpan soils on moderately old terraces along Dry
Creek
The soils of this association are near Warnerville on low

terraces that overlook Dry Creek. They formed from silty
alluvium derived mainly from schist (metamorphosed
basic igneous rocks) and some mixture from slates (meta-
morphosed sedimentary rocks). They have more distinct
horizons than the Honeut and Wyman soils on the flood
plain and lower terraces farther downstream.

The Ryer soils are brown, slightly acid loams, clay
loams, and clays. They have a neutral, reddish-brown,
clay subsoil, which is slowly permeable and, in a few
areas, calcareous in the lower part, The subsoil is under-
lain by brown loam or clay loam alluviwm, The Yokohl
soils are similar to the Ryer, except that they have a
weakly to strongly cemented hardpan at a depth of 24
to 36 inches. They therefore closely resemble the Madera
soils that formed from granitic alluvium.

The soils of this association are used mainly for irri-
gated pasture, dry-farmed small grain, and range pasture.

12. Paulsell association: Deep, clay soils on lacustrine deposits in

Paulsell Valley

The Paulsell soils, the dominant soils in this associa-
tion, developed from lacustrine deposits that were derived
from basic 1gneous rocks. A lake was formed when Dry
Creek was dammed by alluvial material that was deposited
across the lower part of the valley by the Tuolumne
tiver. This natural dam was formed when the Snelling
soil material was deposited, and also when the Hanford-
Tujunga soil material was deposited. Still later the lake
was drained by Dry Creek, which has become entrenched
in a steep-sided arroyo that extends eastward {rom Mo-
desto to the county line.

Paulsell soils are dark-gray clays, which crack deeply
and granulate on the surface when dry. Stratified fine
sandy loam and clay loam sediments, similar to those of
the Ryer-Yokohl association, underlie the clay. The sur-
face soil is slightly acid, but the subsoil is neutral to mildly
alkaline and intermittently calcareous in the lower part.
There is little evidence of subsoil (B horizon) formation;
layers below the surface layer, liowever, contain no more
clay than the surface soil.

Areas of the Meikle soils occur in this association in
small scattered spots east of Ilickman. Like the Paulsell
soils, these soils developed in ponded areas that were
formed by a natural damming of local drainageways.
The parent material of the Meikle soils, however, 13 allu-
vinm from granitic rocks rather than from basic igneous
rocks. The Meikle soils ave similar to the Paulsell soils,
but contain more sand. They are more difficult to manage
wnder cultivation because they are hard when dry and are
very sticky when wet. In addition, most areas still have
no outlet for the water that accumulates in the ponded
spots during the rainy season.

Soils of the High Alluvial Terraces, Partially
Eroded to Rolling Hills

The eastern and northern parts of this physiographic
section consist largely of rolling or conical hills but have
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some scattered, nearly level remnants on old alluvial ter-
d fans that are 150 to 600 feet above sea level
7)

e older, level to gently undulating areas, the soils
have a subsoil that consists of dense clay oris a hfu‘dpan
On the hillsides, however, the soils have a subsoil that
shows little or no increase in clay content. The profile
differences depend on the length of time the land surface
has been exposed to weathering, and on erosion, which
retards soil development.

13. Montpellier-Whitney association: Deep, slowly permeable soils
on high terraces, and shallow to moderately deep soils on roll-
ing, eroded terraces

The soils of this association formed from old granitic
alluvium on high terraces and old faus in the areas east
of Oakdale, Waterford, and Montpelier. They are mainly
undulating to gently 1'0111110 There is some erosion in cul-
tivated areas that have slopes of more than 8 percent.
Small bodies of Whitney and Rocklin soils occur within
these areas.

The Montpellier soils consist of brown, slightly acid
coarse sandy loam that rests abruptly at a depth ot about
20 meches on a red or reddish-brown sandy clay loam
subsoil. The subsoil is medium acid and 20 to 30 inches
thick. Compact coarse sandy loam alluvinm is at a depth
of 3 to G feet. The Montpellier soils are related to the
Snelling soils, but they have a more distinet subsoil.

The soils of this association are used mainly for dry-
farmed grain in an alternate summer-fallow rotation.
Yields are only fair, and large farms are required for a
profitable operation. Montpellier and Whitney soils are
subject to erosion and, as a result, a few areas have been
taken out of cultivation and used for range pasture.
Where water is available, these soils are used for irrigated
pastule Sprinkler 1r11gatlon is used in areas of rolling
topography.

14. Whitney-Rocklin association: Shallow to moderately deep
hardpan soils on high terraces, and shallow to moderately
deep soils on eroded terraces
The soils of this association are mainly east of Mont-

pelier and Hickman; smaller areas are east of Waterford.

The topography is undulating to steep. The Rocklin

soils have gentle slopes of less than 8 percent: the Whitney

soils have steeper qlopee On the slopes of 12 percent or
less, however, the two soils frequently oceur in patterns so

Figure 7.—Landscape south of Knights Ferry showing high alluvial

terraces. Keyes cobbly clay loam on the skyline; shallow Toomes
soil and Lava and sandstone rockland of Tuolumne Table Mountain
lava in the foreground.
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intricately associated that they are mapped as an un-

differentiated unit.

The Rocklin soils arve reddish-brown sandy loams and
fine sandy loams. They have a clay loam subsoil. The
subsoil 1s underlain abruptly by weakly consolidated sedi-
ments capped with a hardpan, 1 to 3 inches thick. The
hardpan 1s similar to that in the San Joaquin soils.

The Whitney soils formed from softly consolidated
sediments of the same kind that underlies the Rocklin
soils. Their surface soil is brown, reddish-brown, or gray-
ish-brown, neutral sandy loam and fine sandy loam. The
subsoil has slightly more clay. There is a gradual transi-
tion to soft consolidated sediments at a depth of 12 to 36
inches. On hillsides steeper than 12 percent, there are
eroded spots where the substratum is exposed by plowing.

Like the soils in the Montpellier-Whitney assouatlon,
these soils are used mainly for dry-farmed grain. Yields
of grain are about the same.

The Whitney soils are more fertile than the Rocklin.
They appear to have possibilities for growing quality
grapes and other irrigated crops, but erosion control prac-
tices, such as contour planting and cultivation, should be
used. Whitney soils also have a nearly frost-free climate
because of the rolling topography.

15. Redding-Pentz-Peters association: Reddish, gravelly hardpan
soils on high terraces, and shallow or clay soils on sloping ter-
race sides

The soils of this association are in the northeastern part
of the Area. The Redding soils occur on gently sloping,
elevated remnants of a bro ad gravelly fan that once man.
tled this part of the Area. The Pentz and Peters soils oc-
cur where erosion has stripped away much of the gravelly
material and exposed the underlying andesitic tuff to
weathering.

The Redding soils formed from gravelly material that
contains a large proportion of hard quartzite and other
metamorphosed gravel. These soils are yellowish-red, acid
gravelly loams and cobbly loams. They have a red, gravel-
ly clay subsoil that rests on a cemented conglomeratelike
hardpan at a depth of 18 fo 30 inches. Slopes are gentle,
but they characteristically have a well-formed mound
microreliet (4).

The Pentz soils oceur mainly on rolling or hilly topog-
raphy, but there are scattered areas with outcrops of hard
tuff and gravel. These soils are shallow (4 to 14 inches
deep), uniform O‘IAViSh brown sandy loams, loams,
eravelly loams, and clay loamns.

The Peters soils occur on somewhat gentler slopes, par-
ficularly in places where they receive extra moisture from
slopes above. These soils consist of dark-gray clay that
contains gravel or cobbles in places. They are deeper than
the Pentz soils (14 to 24 inches deep). They form deep
eracks and granulate on the suriace when they are dry.

The soils of this association are used mainly for range
pasture; a few areas are in irrigated pasture and dly—
farmed grain. The Redding soils are low in fertility; they
are especially deficient in phosphorus. The Pentz and
Peters soils are quite fertile. The Peters soils support a
good cover of grass and burclover, which provides excellent
fOl“lOG for livestock during winter and spring. Because of
shallowness and a low moisture- storage capacity, the Pentz
soils dry out early in spring.

16. Keyes-Pentz-Peters association: Hardpan soils on high ter-
races, and shallow or clay soils on sloping terrace sides
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This association differs only slightly from the Redding-
Pentz-Peters association, The soils of the Keyes- Pentz-
Peters association occur over wide areas east and southeast
of Oakdale. The Keyes soils have formed where the grav-
elly mantle contalus a large proportion of andesitic ma-
terial. These soils are similar to Redding soils, but are
grayish brown. The Pentz and Peters soil formed from
andesitic tuff.

Also in this association are Raynor and Zaca soils. The
Raynor soils are moderately deep, dark-gray clays and
cobbly clays that formed from andesitic tuff. They are
similar to the Peters soils but are deeper (24 to 42 inclies
deep) and contain some lime In the lower part of the
profile. The Zaca soils occur in local spots on calcareous
sediments of uncertain origin. They are granular, cal-
careous, black clays that crack deeply when dry. Zaca
soils are 12 to 24 inches deep. They grade into soft, cal-
careous shale below this depth. These soils are used for
range pasture, but grain has been grown occasionally.

17. Hopeton-Peters association: Shallow to moderately deep, me-
dium- to fine-textured soils on lacustrine or mixed sediments

In the area between Waterford and Oakdale, there are
deposms of andesitic tuff mixed with granitic sediments
laid down under lacustrine conditions. This material con-
tains beds of lightweight diatomaceous earth in places.
The Hopeton and Peters soils have developed in these
areas.

The Hopetou soils are brown or grayish-brown loams
and clay loams. They have a clay subsoil that contains
lime in the lower part. The Peters soils are described in
the Redding-Pentz-Peters association.

The soils of this association are used mainly for irri-
gated pasture. The topography, however, is undulating,
and water must be applied very slowly to avoid erosion.

Upland Soils of the Sierra Nevada Foothills

The foothills of the Sierra Nevada chain extend into
the eastern part of the county for 1 to 4 miles. This is

an area of rolling, hilly, and steep relief. It has a plant
cover of grass and scattered blue oak. Rock outerops and
gravelly areas are common, and the soils are generally
shallow because of natural erosion.

The sotls in this section formed from three general
kinds of rocks: hard metamorphic rocks, softer sedimen-
tary rocks, and voleanic lava.” The Auburn, Exchequer,

Thiterock soils formed from the metamorphlc rocks
the Hornitos and Amador soils formed from the
tary rocks; and the Toomes soils formed {rom

Nearly all of these upland soils are used for range
pasture. The Zaca soils are the only upland soils used
for dry-farmed grain. Some grain has been grown on
areas of Auburn soils that are free of vock outcrops
Amador, Hornitos, and Toomes soils produce poor, scant
forage, but the others produce good areas of pasture.

18. Auburn-Exchange association: Shallow or very shallow, rocky
upland soils of moderate to low fertility

In this association the Auburn soils are undulating and
gently rolling, and the Exchequer soils are mainly hilly
and steep.

The Aubwrn soils are reddish-brown loams and clay
loams formed from metavoleanic schists, known as green-
stone. They are shallow and have onlv faint horizon

STANISLAUS

AREA, CALIFORNTIA 9

Figure 8—Shallow Exchequer, Auburn, and Whiterock soils on the
hilly terrain of the Sierra Nevada foothills.

distinetion, The Exchequer soils are similar, but they
are very shallow and have numerous rock outerops.

Also in this association are Whiterock and Toomes soils.
The Whiterock soils formed from slate and sandy slate.
They are pale-brown silt loams that are very shallow and
have numerous rock outerops similar to those of the Ex-
chequer soils. The Toomes soils are in the viciuity of
Knights Iferry. They formed from the lava of Tuolumne
Table Mountain. These soils are light brown, slightly
to medium acid, and very shallow. They have numerous
roclc outerops and areas of rocky scabland.

The soils of this association are all used for range
pasture.

19. Hornitos-Amador association: Shallow or very shallow upland

soils of very low fertility

The Hornitos soils formed from siliceous marine sand-
stone. They are shallow, medium acid, and infertile and
have much gravel and many rock outerops.

The Amador soils formed from rhyolitic tuff sediments.
These soils are medium to strongly acid, pale brown, very
shallow, and infertile.

Range pasture is the only use for the soils of this
assoclation.

20. Zaca association: Calcareous clay soils of the uplands

The only area of the Zaca association in Eastern Stan-
islaus County lies along the northeastern border within
the avea covered by the soil survey of the Stockton Area
(1)

The Zaca soils formed on local spots from calcareous
sediments of unknown origin. These soils consist of
highly granular, calcareous, black clay. When dry, they
crack deeply. They are 12 to 24 inches thick and grade
nto soft, calcareous shale.

21. Dredge and mine tailings: Gravelly and cobbly debris

This miscellaneous land type consists of areas of
eravelly and cobbly debris. It has no agricultural value.

Soils of the Fastern Stanislaus Area

Tn this section the soil series and mapping units of the
survey area are described. The soil series are described
in the text, and the mapping units in table 2. The location
and dlctubutlon of the mapping units are shown on the
map in the back of this report.

Their approximate
acreage and proportionate extent are given in|table 1.
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Tarre 1.—Appiroximate acreage and proportionale ewtent of the soils

‘ i

Soil Acres Percent Soil Acres | Pereent
N | o i
Alamo clay, 0 to 1 percent slopes _-__________ | 137 O] | Dinuba sandy loam, shallow, slightly saline-
Amador gravelly loam, 0 to 8 percent slopes___| 1, 997 0. 4 alkali, 0 to 1 percent slopes_ - _______ - 977 .2
Amador Ioam 0 to 8 pelcent slopes_.__________ 1, 388 .3 || Dinuba sandy loam, very poorly drained vari-
Amador loam, 8 to 30 percent slopes . ____.____ 1,735 L4 aut, IQliﬂhﬂv salinc-alkali, 0 to 1 per- 90 "
Amador loam, 30 to 60 percent slopes.________ 76 O] cent s OPCS - oo e . 8 !
Anderson gm(felly fine sandy loam, 0 to 3 per- Dredge and mine tailings . __ . ______ 3, 196 .7
cent slopes_ . ___._________ 615 .1 || Exchequer rocky loam, 30 t0160 percent slopes_ 138 O]
Anderson gravelly fine sandy loam, 3 to 8 per- Exelicquer and Auburn rocky soils, 8 to 30
cent slolc),es________g____ﬂ____,i ___________ 74 M pereent slopes._ oo .. _______ 7,233 1.5
Anderson gravelly fine sandy loam, channeled, Exchequer and Auburn soils, 3 to 8 percent.
0 to 3 pereent slopes__ . _____________ 157 O] slopes - .. .. 2 235 | )
iuguru c%ay %oam, g Eo gopercenttslolpes _______ '17411} o .2 I]\(ihoquel and Auburn soils, 8 to 30 p« reent 160 o
uburn clay loam, 8 to percent slopes. . ____ 4 | slopes_. . . __._ - 3
Bear Creek clay loam, 0 to 3 percent slopes___ . 907 .2 | Foster very fine sandy loam, very poorly
Bear Creek gravelly clay loam, channeled, 0 to drained, slightly salinec-alkali, 0 to 1 percent
3 percent slopes_ ______________________.__ 449 .1 slopes___ _ .. 117 O]
Beall' Creek gravelly loan, 0 to 3 percent slopes _ | 329 .1 | TFresno fine sandy loam, slightly saline-alkali, 0
Bear Creek loam, 0 to 3 percent slopes________ | 125 " - fol p?rcent slolpesl __________ R ekl 194 ®
Chualar sandy loam, 0 to 3 percent slopes_____ | 1,930 .4 | TIresno fine sandy loam, moderately saline-
Chualar sandy loam, slightly saline-alkali, 0 to alkali, 0 to 1 percent bIOI)(‘b _______________ 1,003
3 percent slopes .. ________ __' 377 1 || Fresno ﬁno sancdy loam, strongly saline- alkali, .2
Columbia fine sandy loam, 0 to 1 pereent slopes 1, 431 .3 | 0 to I percent slopes_____ . _____________ 1,458 .3
Columbia fine sandy loam, moderately saline, ‘ I'resno sandy loam, slightly saline-alkali, 0 to 1
0 to 1 percent slopes.__ . ______________ | 51 O] | pereent slopes._ . __________ 1, 491 .3
Columbia loam, 0 to 1 percent slopes_ . _______ [ 1,241 .3 || Fresno sandy loam, moderately saline-alkali, 0 |
Columbia silt loam, 0 to 1 percent slopes______ b1, 753 ’ 4 to 1 percent slopes_ - __ . ___. 1L 805 .3
Columbia silt loam, slightly saline, 0 to 1 per- I Il Fresno sandy loany, strongly saline-alkali, 0 to 1 o
cent slopes__ L _______________ 291 1 (Y | pereent slopes . __ . __ 24 !
Columbia silt loam, moderatcely deep over | | Fresno-Dinuba saudy loams, shOhle saline-
TIresno soils, slightly saline-alkali, 0 to 1 per- | ’\ - aIkaIibO tobl pcr(c;enlt sIopes,,d___t,i__,I.____ 817 .2
centslopes____ . _______ . __________ 278 .1 ‘resno-Dinuba sandy loams, moderately saline-
Columbia silt loam, wmoderately deep over | alkali, 0 to 1 pereent slopes_________ ______ 61 ©)
Temple soils, 0 to 1 percent slopes..________ 467 .1 | Grangeville fine sandy loam, 0 to 1 percent
Columbia silt loam, moderately deep over slope ____________________________________ 1, 464 .3
Temple soils, slightly saline, 0 to 1 percent Grangeville fine sandy loam, slightly saline- )
slopes_ o _oo__ 852 2 alkali, 0 to 1 percent slopes________________ 161 ©
Columbia silty clay loam, slightly saline, 0 to 1 Grangeville sandy loam, 0 to 1 percent slopes__ 222 (1
percent slopes_._______________ . _________._ 336 .1 || Grangeville sandy loam, slightly saline-alkali,
Columbia soils, 0 to 1 percent slopes__________ 996 .2 0 to 1 percent slopes_.____________.___.___ 311 .1
Columbia soils, channeled, 0 to 8 percent slopes_| 3, 560 .7 || Grangeville very fine sandy loam, 0 to 1 percent
QOIlnmn gravelly sandy loqm 3 to 8 percent 051 . | Gs‘llloll)gf}[l;,_‘;C_l_\__ﬁhé__s_{n_({\__Iail_n___s_“_(_h_d,_l 2, 942 . 6
slopes. . . 1 || Grangeville very andy loam, ghtly |
Corning gravelly sandy loam, 8 to 15 percent ~ H saline-alkali, 0 to 1 percent slopes___ ,_,____i 672 1
SLOPES - o e e 370 L1 l Grangeville very fine sandy loam, moderately
Corning gravelly sandy loam, 15 to 30 percent saline- alkali, 0 to 1 percent sIopes __________ 219 ©)
slopets)_t:_,__________~____) ________________ 612 .1 li Greenfield fine sandy loam, 0 to 3 percent slopes_ 299 1
Delhi loamy sand, 0 to 3 percent slopes. ___.__| 4, 847 1. 0 || Greenfield sandy loam, 0 to 3 percent slopes_ __| 3, 404 7
Delhi loamy sand, 3 to 8 percent slopes__ . ____ 312 1| 8‘“”?6{3 sangy Ilonm, % to 8 perﬁen(ti SIODGS_t .- 83 ®
Delhi loamy sand, moderately deep over clay, ‘\ sreenfield sandy loaum, deep over hardpan, 0 to
0 to 3 pereent slopes___________.___ ______ 344 1 3 percent slopes_ . _______________________ 5, 460 1.1
Delhi loamy sand, silty substratum, 0 to 3 \ Hanford fine sandy loam, 0 to 3 percent slopes.| 5, 425 1.1
percent slopes__ ... __________________ 1, 652 .3 || Hanford fine sandy loam, moderately deep
Delhi sand, 0 to 3 pereent slopes_ - ___ . ______ 1, 006 22 over sand, 0 to 3 percent slopes__ . _________ 361 .1
Delhi sand, 3 to 8 pereent slopes_ - ___________ 621 L1 ’ Hanford fine sandy loam, moderately decp
Dello loamy sand, 0 to 1 percent slopes___ ____. 478 o1 over silt, 0 to 1 percent slopes_____ [ 5,423 1.1
Dinuba fine sandy loam, 0 to 1 percent slopes__| 10, 069 2.1 || Hanford fine sandy loam, deep over silt, 0 to 1 )
Dinuba fine sandy loam, shallow, 0 to 1 per- - pefwe(?t sIopeI.I ______ SR e 0 e 4, 389 .9
cent slopes_ L __________.____ 98 M anford gravelly sandy loam 0 3 percern
Dinuba fine sandy loam, deep, 0 to 1 percent | slopes . _____._ TR _ 160 O]
SlOPES_ . 761 .2 || Hanford sandy loam, 0 to 3 percent slopes._.._ 45, 860 9.6
Dinuba fine sandy loam, slightly saline-alkali, ‘ Hanford sandy loam, 3 to 8 percent slopes..__. 900 -2
0to 1 percentslopes.__________________.._ 2,317 . 5 || Hanford sandy loqm 8 to 15 percuntlslope ,,,,, 183 ©)
Dinuba sandy loam, 0 to 1 percent slopes_ ___ _ 27, 648 5.8 |, Hanford sandy Ioam, poorly drained variant,
Dinuba sandy ]oam shallow, 0 to 1 percent il 0to 1 pereentslopes________ . 518 .1
slopes . 640 .1 | Hanford sandy loam, moderately deep over |
Dinuba sandy loam, deep, 0 to 1 percent slopes_| 3, 371 .7 sand, 0 to 3 percent slopes_____________.__ 257 | .1
Dinuba sandy loam, poorly drained variant, 0 to | Hanlfméitsalndv loain,l moderately deep over | 19, 98 o -
1 percent slopes_ .- ___ . ________.__ 157 o silt o I pereentslopes____________.______ | , 998 2.7
Dinuba sandy loam, slightly saline-alkali, 0 to ! |\ Hanford sandy loam, deep over silt, 0 to 1 o !
1 percent slopes _ . _________.____ 14, 811 3.1 percent slopes_____________________________ 4,925 | 1.0
Dinuba sandy loam, moderately saline-alkali, 0 || Hanford very fine sandy loam, 0 to 1 percent o
to 1 percent slopes_.______________________ 376 L1 slopes_ . 743 .2

! Less than 0.1 percent.
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Soil Acres Percent | Soil Acres | Percent
= !
Hilmar loamy sand, 0 to 1 percent____________ 13, 150 2.8 || Pentz loam, moderately deep, 15 to 30 percent
Hilmar loamy sand, deep, 0 to I percent slopes. 385 .1 slopes_ . L. . - 589 .1
Hilmar loamy sand, very poorly drained vari- ’ Pentz loam, moderately decp, 15 to 30 pewuw
ant lerately saline-alkali, 0 to 1 nt i lo led .o oo s 3, 44 .7
;111;%,613?(_ ?I_E_O_),_b_i_u_li _rl_l_ _1}1_’__,(_)___1)_0,F_C_Lil__ 32 M ‘ PosntVE)Ls?n(éll)?(ch);rn, 3 to 8 percent slopes__.. > 393 .1
Hilmar loamy sand, poorly drained, slightly Pentz-Redding gravelly loams, 0 to § percent
saline-alkali, 0 to 1 percent slopes—__.______ 78 Q) slopes_ ... 786 .2
Hilmar loamy sand, slightly saline-alkali, 0 to 1 Peters clay, 0 to 8 percent slopes_ ... ____ 4, 366 .9
pereent slopes_ . ________________.__ 4,173 .9 | DPeters clay, 8 to 15 percent slopes_ . ______. 561 .1
Hilmar sand, 0 to 3 percent slopes__ . ___.___. 168 -1 | Peters cobbly clay, 0 to 8 percent slopes_____._ 3, 504 .7
Honcut clay loam, 0 to 1 percent slopes_______ [ 421 .1 | Peters cobbly clay, 8 to 15 percent slopes____ 833 .2
Honcut fine sandy loam, 0 to 1 pereent slopes. 208 Q) Peters-Pentz complex, 0 to 8 percent slopes___ 9. 261 1.9
Honeut loam, 0 to 1 percent slopes.. .- __ | 7(j§ .2 | Peters-Pentz comp‘lex, 8 to 13 perceent slopes__ | 3, 0()(3‘ . (3
}%oncut sandy loam, 0 to 1 percent slopes_____| 187 Q) Raynor c%ay, g to 3 percent slopes. ..o ___o___ 2. 488 .9
Hopeton clay, 3 to & persent slopes__ .. _ . 140 ! Raynor clay, 3 to 8 percent slopes_______ : 1, 882 L4
Hoi)eton clay lo:)Un 0 tcl) 3 b1)(>1'(~(f>,11t}slop(w | 923 @ .2 | Raynor clav’ 8 to 1.’31 percent Sl(r)l)CS ___________ | 36 O]
Hopeton clay loa,m; 3 to 8 pc.;'c(én(; slopt,*s,.,__:__~I 1,212 .3 |l Rayvor (oL;b)I\' clay, 0 to 8 percent slopes____.. 3, 087 .6
Hopeton loam, 0 to Sl)ucnnt slopes. ..o .. l 579 .1 || Raynor cobbly clay, 8 to 15 pereent slopes_____ 212 ]
Hopeton loam, 3 to 8 percent slopes___ - __ = | 485 .1 |1 Kedding cobbly loam 0 to 8 percent slopes_ - 488 .1
Hornitos fine \mdv loam, 3 to & pereent slopes. 3063 L Rcd(ling cobbly Ioam, 8 to 1H pereent slopes__ . 4 ®
Hornitos fine sandy loam, 8 to 30 percent slopes. | 391 SL ul](l[mg or 4;0111\7 10'1151 0 to 8 percent slopes__ | 2, 524 )
Hornitos gravelly fine sand - loam, 3 to 8§ per- | Rocklin sandy loam, 0 to 3 percent slopes . _ 1, 609 .3
cent slo%)gs__,,,________f_ ) . _I____ 12 .3 || Rocklin sandy loany, 3 to 8 pereent slopes_ - __. 1, 846G it
Hornitos gravelly fine sandy lox m "8to 30 per- Rossi clay, modomtcl\ saline-alkali, 0 to 1 per-
cent slAP@8L | e - s 2,637 .6 cent slope\ ____________ 373 .1
Keyes cobbly clay loam, 0 to & percent -10p(~ o 4,227 .9 1l Rossi clay, strongly saline- d“\dll 0to L ])(‘IC(U‘J
Keyes gravelly clay I(mm 0 to 8 percentslopes__| 1, 310 .3 slopos___ N 88 M
Luva and sandstone roekland .~ - ... _ 1,031 .2 || Rossi clay loam, modemtd\ »,ahne-alkah 0 to
Madera loam, 0 to 2 percent siopes_ .- ________ 538 | .1 [ pereent slopes .- _________ 640 .1
Madera SL-LI)(L\" loam, O to 2 percent slopes_____| 11, 295 2.4 Rossi—\\"aoukena complex, moderately saline-
Madera sandy loam, 2 to 4 peccent slopes_ . ___ 734 .2 | allkali, 0 to [ percent slopes. . _____ 360 1
Madera-Alanio comi)lo.\', 0 to 2 pereent slopes_ . 290 . 1 || Rossi-Waukena complex, strongly saline-alkali,
Meikle clay, 0 to L percent slopes_____________ 1, 444 .3 0 to 1 percent slopes O — 70 | o
Modesto clay loam, 0 to I percent slopes. . _ 1,161 C2 ) Riverwasho___ . ____ 1, 332 | .3
Modesto clav Io.lm, slightly saline-alkali, 0 to Ryer L%JV,IO to ]Opu cent slopo __________ 949 L2
1 percent SIopPes oo ___.___ 1,031 S22 hvel clay loam, 0 to 1 pereent slope S 543 .1
Modesto loam, 0 to 1 percent \lO])(‘ e 3,290 .7 | Byer loam, 0 to 1 pereent slopes_ . _______ 1, 345 .3
Modesto loany, slightly saline-alkali, Otol 1)01- ‘ San Jo.ulum sandy loams, 0 to 3 percent slopes.| 17, 359 3.7
cent slopes_______________________________ 4906 L1 San Joaquin mnd\ loams, 3 to 8 percent slopes. 362 L3
Mountpellier coarse sandy loam, 0 to 3 percent l | Schist rockland__________. S 585 .1
\Islog)m_l _____________ ooy S [, 894 1.0 |l banloi)oedqum and Madera \0115, 0 to 3 pelcult -0 )
Montpellier coarse sandy loamn, o 8§ pereen S B mm————— - S : 7¢ .2
slopes__ ... | 5,728 1. 2 || Snelling sandy loam, 0 to 3 pereent slopos _____ 5, 787 1.2
Montpellier coarse sandy loam, 8 to 15 percent | | Snelling sandy Ioam, 3 to 8 percent slopes_ __ . 1, 998 .4
slopes o ____ 233 .5 Snellinfr szmdy loam, poorly drained variant,
Montpellier coarse sandy loam, 8 to 15 percent ' ! 0 to ] pereent slopes_________ . _______. 117 O
slopes, eroded____________________________ 1, 397 .3 || Temple loam, overwashed, 0 to 1 percent slopes. 285 .1
Montpellier coarse sandy loam, 1[5 to 30 per- Temple loam, overwashed, slightly saline, 0 to .
cent slopes, croded . _______________ 3, 362 L7 1 pereent slopes. .- e smeansayesascl 1, 430 L
Montpellier coarse sandy loam, 15 to 30 per- ' | Temple loam, overwashed, moderately saline,
cent slopes, severely eroded__ - _________ 695 At 0tol pergcnt SlOPCS . e e oo - - _mEsE s EeEae 279 .1
AMontpellier (jo arse sandy loam, poorly drained [T cmiple silty elay, slightly afllm(' 0 to | pereent
variant, 0 to | pereent slopes_ - _______ 625 At slopes. - 278 .1
Odk(hle smdy loam, 0 to 3 pereent slopes___ . 5, 888 1.2 I Temple silty Cld\ modmdlolv saline, 0to 1 pu— o
Paulsell clay, 0 to 1 percent slopes._ . ____ 3, 394 L7l centslopes.o oo _____. 170 !
Pentz cobbly loam, very shallow, 0 to 8 percent 0 :i Temple silty cln\ loam, 0 to 11 peloent SIOpr - 168 M
SlOPes .. 24 ! » Temple xl]t\' clay Ioam slightly saline, 0 to 1
Pentz cobbly loam, very shallow, 8 to 30 per- ’I pereent slopes. .o oo __________.___ 546 .1
eent slopes L .__. 239 @) Temple silty clay loam, moderately saline, 0 to
Pentz gravelly loan, 3 to 8 percent slopes_ - ___ 4, 546 1.0 1 percent slopes_ . __________________ 1, 039 .2
Pentz gravelly loam, 8 to 30 percent slones_ ___{ 9, 295 2.0 \ Toomes rocky loam, 0 to 8 percent slopes. _ 155 H.2
Pentz gravelly loam, 30 to 73 percent slopes___| 1,790 .4 | Traver fine sandy Ioam, slightly  saline-alkali < 0
Pentz loam, 3 to 8 percent slopes_ y 5 577 it 0 to 1 pereent slopes_ . _______________ 1
Pentz loum, 8 to 30 percent slopes_....... 1, 162 L2 | Tm\lfel' ﬁOne sandy loam, moderately “saline- " o
Pentz loam, 30 to 45 pereent slopes___ - 409 L1 alkali, 0 to 1 percent slopes_____________.__ 102 !
Pentz loam, moderately deep, 3 to 8 percent Traver "fine sandy loam, strongly saline-alkali, A 0
slopes. i : 588 .1 0 to 1 pereent slopes__.____ . _______ 144 !
Pentz Ioam moduatelv doep, S to 15 perf'mlt | Traver sandy loam, slightly saline-alkali, 0 to | 6
slopes_ . . e 693 .1 pereent slopes._ - L. ______. 329 .1
Pentz loam, moderately deop, 8 to 15 percent Traver sandy loam, moderately saline-alkali,
slopes, eroded____________________________ ’ 965 | .2, Oto !l percentslopes. .. . _______________._ 279 .1
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TasLe 1.—Approwimate acreage and proportionate ewient of the soils—Continued

Soil Area Percent Soil Area | Percent
Traver sandy loam, strongly saline-alkali, 0 to Whitney sandy loams, 15 to 30 percent slopes,
1 percent slopes___ ... ___ . __________.__. 35 (O] eroded. . _____ 6, 677 1.4
Tuff roekland. ... 113 O] Whitney sandy loams, 30 to 45 percent slopes,
Tujunga loamy saud, 0 to 3 percent slopes. .____ 18, 578 3.9 eroded_ - ___ . ___.._ 489 .1
Tujunga loamy sand, 3 to 5 percent slopes. ... .. 329 .1 1 Whitney and Rocklin sandy loams, 0 to 3 per-
Tujunga sand, 0 to 3 percent slopes...__.____.__ 1, 339 .3 cent slopes__ . . _____ 847 .2
Terrace escarpments_ .- ___________________ 3, 841 .8 || Whitney and Rocklin sandy loams, 3 to 8 per-
Waukena fine sandy loam, slightly saline-alkali, eent slopes_______________________________ 11, 235 2.4
0to 1 percent slopes. oo ____.______ 673 .1 || Whitney and Rocklin sandy loams, 8 to 15 per-
Waukena fine sandy loam, moderately saline- cent slopes__ . _____ 1, 993 .4
alkali, 0 to 1 percent slopes_.._________.______ 4, 636 1.0 || Wyman clay loam, 0 to 1 percent slopes_______ 308 .1
Waukena fine sandy loam, strongly saline- Wyman loam, 0 to 1 percent slopes____.______ 623 .1
alkali, 0 to 1 percent slopes. .. __ . ____.__ 928 .2 1] Wyman loam, moderately deep over gravel, 0
Waukena sandy loam, slightly saline-alkali, 0 to 1 percent slopes._____ . ____._____ 522 .1
to 1 percent slopes_ ..~ _____.__________ 461 .1 || Yokohl loam, 0 to 1 percent slopes____________ 1, 670 .3
Waukena sandy loam, moderately saline-alkali, Yokohl clay loam, 0 to 3 percent slopes____.__ 37 M
0 to 1 percent slopes_ . ________________ 143 M Zaca clay, 3 to 8 percent slopes_ _ _ . __________ 125 Q)
Whiterock rocky silt loam, 8 to 30 percent slopes 857 .2 || Zaea clay, 8 to 15 percent slopes_ .- - ______.___ 147 ")
Whiterock rocky silt loam, 30 to 60 percent | Zaca clay, 15 to 30 percent slopes__ - __.____._ 71 O]
slopes___ . 246 .1 Intermittent water_ - . ______________ 1, 419 .3
Whiterock silt loan1, 0 to 8 percent slopes_ - . __ | 780 .2 Water__ .. 8, 162 1.7
Whitney sandy loams, 3 to 8 percent slopes____ 4, 404 .9 Made land_____ ... _ .. ___.._______ 36 ("
Whitney sandy loams, 8 to 15 percent slopes___| 4, 197 .9 Mines and pits__________________.___..__ 117 Q)
Whitney sandy loams, 8 to 15 percent slopes,
eroded_ - _________ . ____ 3, 413 .7 Total area mapped____.______________ 475, 546 100. 0
Whitney sandy loams, 15 to 30 percent slopes__| 2, 717 .6

1 Less than 0.1 percent.

Soil Series and Miscellaneous Land Types

In this section the soil series and miscellaneous land
types in the Area are described. Following these descrip-

tions, the mapping units are described in[table 2.

Alamo series

The Alamo series is made up of poorly drained, fine-
textured soils that have a hardpan. These soils developed
from old alluvial-fan material weathered mainly from
granitic rocks. They are in small depressed areas that
have very slow to ponded runoff. They are under grass-
forb vegetation.

The surface soil is characteristically dark-gray, slightly
acid clay with very coarse blocky (adobe) structure. A
brown, reddish-brown, or pale-brown hardpan, cemented
with iron-silica, is at a depth of 14 to 30 inches. The
parent material is sandy alluvium that contains quartz
and partially weathered feldspar and mica.

The Alamo soils are in the vicinity of Denair, Hick-
man, and Qakdale. They are associated with the San
Joaquin and Madera soils, which have mound or hog-
wallow microrelief. In a few places the Alamo soils
form a complex with these soils. The dark color and clay
texture of the Alamo soils contrast strongly with the
brown or reddish-brown sandy loam of the surrounding
soils.

The Alamo soils are at elevations of 100 to 200 feet
in a subhumid climate that has a mean annual precipitation
of 12 to 14 inches. The average frost-free period 1is about
300 days.

These soils are used mainly for dry-farmed grain and
irrigated pasture.

Amador series

The Amador series consists of well-drained to exces-
sively drained, medium-textured soils developed from

rhyolitic (acid igneous) tuff. These soils are on gently
sloping to steep relief that has pronounced mound micro-
relief. They are under annual grass-forb vegetation.

These soils are characteristically shallow to very
shallow, light yellowish brown to very pale brown, and
very strongly acid. The parent material is weakly to
strongly cemented clay rock.

These soils are along the eastern edge of Stanislaus
County. They are associated with the Hornitos, Pentz,
and Xxchequer soils.

Amador soils are at elevations of 300 to 500 feet in
a subhumid climate that has a mean annual precipitation
of 15 to 18 inches. The average frost-free period is 250
to 300 days,

Amador soils are of low agricultural value. They are
used only for range, and they produce meager quantities
of low-quality forage.

Anderson series

The soils of the Anderson series are well drained,
gravelly, and moderately coarse textured. They formed
from recent gravelly alluvium deposited by local streams.
These streams drain areas of metamorphosed basic igneous
rock, andesitic tufl, and old faus occupied by gravelly soils,
such as Redding, Corning, and Keyes. They are on gently
sloping, narrow bottom lands cut by one or several shallow
stream channels. The vegetation consists of grasses and
forbs.

These soils are characteristically brown to reddish-
brown, slightly to medium acid, stratified gravelly fine
sandy loams or gravelly sandy loams underlain by loose
gravelly alluvium,.

Anderson soils are in small, narrow bottom lands in
the area east of Oakdale. They are associated with the
Bear Creek, Honcut, and Wyman soils.

Anderson soils are at elevations of 150 to 350 feet in
a subhumid climate that has a mean annual precipitation
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of 14 to 16 inches.
230 days.

These soils are of little agricultural importance. They
are used only for range pasture.

The average frost-free period is about

Auburn series

The soils of the Auburn series are gently sloping to
hilly, well drained to somewhat excessively drained, mod-
erately fine textured, and shallow to moderately deep.
They developed from basic rocks. The vegetation con-
sists of annual grasses, forbs, and scattered oak.

The surface soil is brown, moderately fine textured, and
slightly acid. The reddish-brown, moderately fine tex-
tured, slightly acid subsoil is underlain by the hard parent
rock. This rock, locally called greenstone, is amphibolite
schist and diabase.

These soils are in the lower western foothills of the
Sierra Nevada chain. They are in the same general area
as the I&xchequer and Whiterock soils.

Auburn soils are at elevations of 300 to 1,000 feet in
a subhumid climate that has a mean annual precipitation
of 15 to 25 inclies. The frost-free season is about 300 days.

Auburn soils are used mainly for grazing of livestock.

Bear Creek series

The Bear Creek series consists of moderately well
drained, medium to moderately fine textured soils. These
soils are along very gently sloping, narrow drainageways
of minor streams. The vegetation consists of grasses and
small herbaceous plants.

The surface soil is characteristically dark, slightly acid
loam or clay loam. The subsoil is sandy clay. The
parent material is gravelly, medium-textured alluvium de-
rived from a variety of valley-filling materials, mainly
andesitic tuff. These soils are underlain at about 4 feet
by an unrelated hard substratum.

These soils are in several minor drainageways east of
Qaldale. They are associated with the Anderson and
Paulsell soils and are in the same general area as the
Pentz, Peters, IKeyes, and Redding soils.

Bear Creek soils are at elevations of 100 to 350 feet in
a climate that has a mwean annual precipitation of 14
to 16 inches. The frost-free period is about 250 days.

These soils are used tor range pasture and to some extent
for irrigated pasture.

Chualar series

The soils of the Chualar series are moderately well
drained and moderately coarse textured. They developed
from alluvium weathered mainly from granitic rocks.
They are on smooth, very gently sloping to nearly level
velief. The vegetation consists of annual grasses and small
herbaceous plants.

The surface soil is characteristically grayish-brown,
slightly acid to neutral sandy loam. The subsoil is brown,
neutral to mildly alkaline clay loam that is faintly mottled.
In places it is slightly calcareous in the lower part. The
underlying material is soft, faintly mottled sandy loam.
The parent material is porous sandy loam or coarse sandy
loam that contains unweathered quartz, feldspar, and
mieca.

Many areas of these soils are in the vicinity of Modesto.
They are associated with the Oakdale, Dinuba, and
Modesto soils.

The Chualar soils are at elevations of 50 to 150 feet
in a subhumid climate that has a mean annual precipita-
tion of 10 to 13 inches. The frost-free period is about
300 days.

These soils are important for growing a wide variety
of orchard, vineyard, field, and forage crops. Yields are
good to excellent.

Columbia series

The Columbia series consists of imperfectly drained,
moderately coarse to moderately fine textured alluvial
soils. These soils developed from alluvium weathered
from a variety of rocks. In this area the alluvium had
a considerable proportion of granitic material. The Co-
lumbia soils have nearly level, somewhat channeled relief.
They are subject to a high water table or to flooding early
in swnmer. The vegetation is dense and consists of
grasses, forbs, and trees.

These soils are characteristically pale brown or light
yellowish brown to grayish brown and nearly neutral
throughout. Strong-brown mottles are visible at or near
the surface and increase in prominence with depth. In
Places these soils are stratified with dark-colored layers
and sand.

Columbia soils are mainly along the San Joaquin River.
In this avea they are associated with the Temple soils.

Columbia soils are at elevations of 30 to 60 feet in a
semiarid climate that has a mean annual precipitation of
8 to 10 inches. The frost-free season is about 250 days.

In this area the Columbia soils are important in the
production of alfalfa and field crops.

Corning series

The soils of the Corning series are well drained, gravel-
ly, and moderately coarse textured. They have a subsoil
of dense sandy clay. They are in areas of undulating to
hilly relief that have some mound microrelief. The vege-
tation consists of annual grasses and forbs.

The surface soil is brown to reddish-brown gravelly
sandy loani, and the subsoil is yellowish-red sandy clay
that 1s slightly acid. The parent material is gravelly
sandy loam alluviwm that weathered from various rocks.
The gravel is generally very hard.

Corning soils are in the area southwest of La Grange.
They are associated with the Redding and Montpellier
series.

The sotls of this series are at elevations of 200 to 300 feet
in a subhumid climate that has a mean annual precipita-
tion of 14 to 16 inches. The average frost-free period
1s about 300 days.

Corning soils are used mostly for range and to some
extent for dry-farmed grain.

Delhi series

The Delhi series consists of somewhat excessively to ex-
cessively drained, coarse-textured soils. These soils devel-
oped from sand reworked from granitic alluvium by wind.
They are on gently undulating and, in places, slightly
hummocky relief. They are under an annual vegetation
of grasses and forbs.

The Delhi soils are characteristically uniform through-
out. They consist of light brownish-gray to pale-brown,
neutral, loose, very rapidly permeable sand or loamy sand.
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The parent material is cross-bedded, well-sorted sand that
contains quartz, feldspar, mica, and hornblende.

These soils are i1 the vicinity of Turlock and in scat-
tered areas just south of the Stanislaus and Tuolumne
River bottom lands. They are associated with the Dinuba
and Hilmar soils.

The Delhi soils are at elevations of 50 to 100 {eet in a
subliumid elimate that has a mean annual precipitation
of 10 to 13 inches. The frost-free period is about 300 days.

These soils are important for growing melons, alfalfa,
sweetpotatoes, almonds, peaches, and grapes.

Dello series

The soils of the Dello series are imperfectly to very
poorly drained aud coarse textured. They developed in
blowonts and depressions in aveas of Delhi soils, which con-
sist of wind-Jaid, granitic sand.

The surface soil and subsoil are mottled bluish-gray,
neutral to strongly alkaline loamy sand. The subsoil 1s
under]ain by mottled light-gray saud at a depth of § feet
or more. The water table is generally within 3 feet of
the surface.

The Dello soils are at clevations of 50 to 100 feet in a
subhumid climate that has a mean annual precipitation of
10 to 13 inches. The frost-free period is about 800 days.

These soils are too wet for enltivated crops. They ave
used mainly for pasture.

Dinuba series

The soils of the Dinuba series are imperfectly drained
and moderately coarse textured. They developed from
alluvium derived from granitic rock. They ave on young
alluvial fans and have very gently sloping to nearly level,
sniooth relief. These soils are affected by salts and alkali
in places. In areas that are not cultivated, the vegetation
consists of annual grasses, herbaceous plants, and in some
places, saltgrass, spikeweed, and other salt-tolerant plants.

The surface soil is characteristically grayish-brown
sandy loam. The subsoil is of the same texture but is mot-
tled and intermittently slightly calcareous. The parent
material is sandy loam that is underlain at various depths
by strata of compact silt and very fine sand. It is nnder-
lain by an unrelated silty substratum that is partially ce-
mented with lime in places.

These soils are associated with the Hanford, Hilmar,
and Fresno soils.

Dinuba soils are at elevations of 50 to 150 feet in a
semiarid climate that has a mean annual precipitation of
10 to 12 inches. The frost-free period is 250 to 300 days.

These soils are Targely cultivated. They are used main-
ly for irvigated pasture, grain, and vine crops.

Dredge and mine tailings

This miscellaneous land type consists of cobbly and
gravelly debris left behind by gold dredging that was for-
merly carried on in the county. 1t covers large areas
along the Stanislaus and Tuolumne Rivers. Tt contains
numerous stagnant ponds that provide breeding places for
mosquitoes and that are unsightly and unsanitary. The
areas of this land type have little or no grazing value.

Exchequer series

The soils of the Exchequer series ave well drained to
somewhat excessively drained, shallow and very shallow,

medium textured, and gently rolling to steep. They
developed from metamorphosed basic igneous rocks. They
are under an annual grass-forb vegetation and scattered
blue oak.

These soils consist of reddish-brown, slightly acid rocky
loam. The parent material is meta-andesite (greenstone)
or amphibolite schist with bedding planes that are nearly
vertical.

These soils are along the eastern boundary of Stanislaus
County. They arve intricately associated with the Auburn
and Whiterock soils.

Iixchequer soils are at elevations of 300 to 1,000 feet in
a subhumid climate that has a mean annual precipitation
of 15 to 25 inches. The frost-free period is about 300
days.

These soils are important only for range pasture.

Foster series

In this series are very poorly drained soils that have
formed in recently deposited granitic alluvium. In this
area these soils are in small depressions and oxbows on
bottom Tands. They are subject to occasional flooding
and to a fluctuating high water table. They support a
arowth of bermudagrass, sedges, and willows,

These soils are dark grayish-brown very fine sandy loam,
mottled with gray, yellowish brown, and strong brown
(rust color) at or near the surface and throughout the
profile. The wettest spots are also mottled with bluish
gray. In places the soil material is stratified with sandy
layers. These soils are generally caleareous and contain
salt and alkali in places.

Only one TFoster soil is mapped in the Ifastern Stani-
slaus Area. It is on the hottom lands of the Stanislaus
and Tuolumne Rivers in small areas of 3 to 10 acres.
Some of the depressions occupied by this soil impede farm-
ing cperations but can be filled in places by Jeveling equip-
ment. These converted areas would then be similar to
arcas of Grangeville soils.

TFoster soils are used only for pasture or are Jeft idle.

Fresno series

The Fresno series consists of moderately coarse textured,
imperfectly drained, saline-alkali soils with hardpans.
These soils developed on alluvium derived mainly from
granitic rocks. They are on nearly level valley plains
that have distinct mound microrelief in places.

The surface soil is characteristically light brownigh-
gray sandy loam or fine sandy loant. It is generallv neu-
tral, but spots are mildly to strongly alkaline. Below
about 5 inches, the reaction is usually between pH 9.0
and 10.0. The subsoil is prismatic and blocky sandy clay
loam that rests on a lime-silica cemented hardpan. The
parent material is micaceous, medium-textured alluvium
that contains variable amounts of salts and alkali.

These soils are in a narrow band east of the San Joaquin
River flood plain. They are associated with the Traver
and Waukena soils and in places with the Dinuba soils.

The Fresno soils are at elevations of 40 to 60 feet in a
semiarid climate that has a mean annual precipitation of
8 to 10 inches. The frost-free period is about 250 days.

These soils are used mainly for dryland pasture; some
areas are used for irrigated pasture that produces only fair
to poor forage.
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Grangeuville series

The Grangeville series is made up of lmperfectly
drained, medium and moderately coarse textured soils.
These soils developed from recently deposited alluvium
derived mainly from granitic rocks and some metamorphic
rocks. They are in areas having nearly level reliet, but
there are some channels and oxbow depressions. 'lhey
are under grass-woodland vegetation.

The Gmnoewlle soils are characteristically grayish-
brown saudy loam to very fine sandy loam. The subsoil
is mottled rust brown, is stratified, and centains lime
at variable depths. The parent material is stratified al-
luvium that contains large amounts of mica, feldspar, and
quartz. It is generally fine sandy loam to silt loam.

These soils are along the bottom lands and on the lower
fans of the Stanislaus and Tuolumne Rivers. They are
associated with the Hanford, Tujunga, and Foster soils.

The Grangeville soils are at elevations of 40 to 100 feet
in a subhumid climate that has a mean annual precipita-
tion of 10 to 15 inches. The average frost-free period
is about 250 days.

These soils are used for walnuts, tomatoes and other
truck crops, alfalfa, and irrigated pasture.

Greenfield series

The soils of the Greenfield series are well drained and
moderately coarse textured. They developed from al-
luvium derived from granitic rocks. They are on nearly
level to gently slopmo low alluvial terraces. The vegeta-
tion consists of grasses, forbs, and scattered oaks.

These soils are clnncterlstlml]v light brownish-gray
sandy loam that is neutral to slightly acid. The subsoil is
brown and has slightly more clay than the surface soil.
The parent material 1s generally sandy alluvium that
contains angular quartz sand, fresh feldspar, and mica.

These soils are on benches along the Tuolumne River
and along Dry Creelk West of Hazel Dean Avenue. They

ve associated with the Hanford and Snelling soils.

The Greenfield soils are at elevations of 100 to 250 feet
in a subhumid climate tlmL has a mean annual precipita-
tion of 12 to 14 inches. The frost-free period is 250 to
300 days. :

These soils are used for orchards, vineyards, and field
Crops.

Hanford series?

The Hanford series consists of well-drained, moderately
coarse textured soils. These soils developed from alluvium
derived from granitic rocks. They have smooth, very
gentle slopes and are on broad, young and recent alluvial
fans and alluvial terraces. 'lhey are under annual grass-
forb vegetation and scattered oaks.

These soils are characteristicall y pale brown or light
brownish gray when dry, deep and uniform throuO'houl
and nentral or slightly acid. The parent material is S.mdy
loam that contains a large proportion of fresh minerals.

The Hanford soils are along the Stanislaus and
Tuolumne Rivers and on broad fans in the vicinity of
Salida, Modesto, Hughson, Ceres, and Empire. They

*This series includes soils described under the name “Ripperdan”
in University of California Soil Survey Report No. 13, Soils of
Eastern Stanislaus County, California (3), and in some other
University of California publications.
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are associated with the Tujunga, Grangeville, and Dinuba
soils.

These soils are at elevations of 40 to 150 feet in a sub-
humid climate that has a mean annual precipitation of 10
to 14 inches. The average frost-free period is 250 to 300
days.

These are important soils for the production of a wide
variety of irrigated orchard, field, and truck crops.

Hilmar series

The soils of the Hilmar series are coarse textured and ini-
perfectly to very poorly drained. They developed from
wind-worked sands derived from granitic alluvium. They
are for the most part gently undulatmo but in places are

slightly hummocky. The vegetation consists of orasses
and forbs.

The Hilmar soils are clmr{lcteristically light brownish-
gray or pale-brown sand or loamy sand. The subsoil is
iuntly mottled below 12 inches, and it becomes more
mottled and somewhat calcareous with depth. The sub-
soil 1s underlain abruptly by a layer of compact silt loamn
that is somewhat cemented with lime in the upper part.
The parent material is sand or loamy sand made up of
qlmlt7 feldspar, hornblende, and mica, which are found
m granitic rocks.

These soils are mainly in the area southwest and west of
Tuwrlock. They are assoctated with the Delhi and Dinuba
soils.

The IHilmar soils are at elevations of 50 to 120 feet in a
semiarid climate that has a mean annual precipitation of
8to 12 inches. The average frost-free period is 300 days.

These soils are used for field and forage crops. Some
grapes are grown. Orchards have ba2en planted in sonie
arens but generally are not suited to the high water table
and the calcareous and alkaline subsoil.

Honcut series

The IHoncut series is made up of well-drained, moder-
atelv coarse to moderately fine textured soils. These soils
developed from alluvium derived mainly from basic igne-
ous and metamorphic rocks. They occur on smooth, nearly
level funs and bottom lands under a grass-oak eoemtlon

The Honeut soils are characteristically brown and nearly
neutral throughout. The parent material is slightly strati-
fied alluvimm that is high in feldspar and ferromagnesian
minerals and low in quartz.

I‘hese soils are along Dry Creek. They are associated
with the Wyman, Lvm, and Yokohl soils, which developed
from similar mqtelnl, and the Anderson soils, which de-
veloped from gravelly alluvium.

The Honeut soils are at elevations of 100 to 250 feet in a
subhumid ¢ 1m‘Lte t]ulL has a mean annual precipitation of
12 to 18 inches. The frost-free period is about 250 days.

These soils are used for a wide variety of orchard, Lluck
field, and forage crops.

Hopelon series

The ITopeton series is made up of well-drained, medium-
to fine- textmed soils.  These soils developed from mixed
sediments derived mainly from basic igneous rocks. They
ceenr on gently sloping to undul (Ltmo relief under an an-
nual grass-forb vegetation that includes annual legumes.

The Iopeton soils are char acteristically dark gray to
dark brown. They are slightly acid in the surface soil
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and become mildly alkaline with depth. They have a
clay subsoil. These soils are very slightly calcareous below
the subsoil. The parent material is weakly consolidated
sandstone that has a high content of weatherable minerals.

These soils are in small areas east of Ilickman, Water-
ford, and Qakdale. They are associated with the Redding,
Corning, Pentz, Peters, and Raynor soils, and in places
with the Whitney soils. ]

The Hopeton soils are at elevations of 200 to 400 feet in a
subhumid climate that has a mean annual precipitation of
12 to 15 inches. The frost-free period is 250 to 300 days.

These soils are used for dry-farmed grain and irrigated
pasture.

Hornitos series

The Hornitos series consists of well to somewhat exces-
sively drained, moderately coarse textured, shallow and
very shallow soils, These soils developed from siliceous
marine sandstone of the Tone formation. They occur on
gently undulating to hilly relief under annual grass-forb
vegetation and scattered blue oaks. Mound microrelief
is well developed on the gentler slopes.

The Hornitos soils characteristically vary in color, de-
pending upon the color of the parent material. They are
sandy loam or fine sandy loam with varying amounts of
gravel and are slightly to strongly acid. Bepth ranges
from 3 to about 14 inches. The parent material consists
of sandstone, mainly quartz, but also kaolin and secondary
nminerals, interbedded with conglomerate and kaolinitic
clay. The color ranges from pink to reddish yellow or
white.

These soils are along the edge of the Sierra Nevada
foothills on the eastern edge of Stanislaus County. They
are associated with the Iixchequer, Auburn, Whiterock,
and Amador soils.

The Hornitos soils are at elevations of 250 feet in a sub-
humid climate that has a mean annnal precipitation of 15
to 18 inches. The frost-free period is 250 to 300 days.

These soils are used only for range pasture.

Keyes series

The Keyes series is made up of well-drained, gravelly or
cobbly, moderately fine textured soils with hardpans.
These soils developed from andesitic (basic igneous)
gravel. They have gentle slopes with distinet mound
microrelief. They occur on old, partially dissected, high
alluvial terraces and fans under grass-forb vegetation.

Characteristically these soils have a grayish-brown,
cobbly or gravelly clay loam surface soil. They have a
clay subsoil that rests directly on an indurated, iron-silica
hardpan at about 15 inches. The hardpan i1s generally
about 12 inches thick. It is underlain by gravelly sandy
loam that is very weakly consolidated in places. The
parent material is loose to very weally consolidated gravel
deposited in the valley.

These soils are in the area that extends east of Oakdale
to near Knight’s Ferry. They are associated with the
Pentz, Peters, and Raynor soils that formed from less
gravelly, andesitic sediments, and with the Redding and
Corning soils that formed from more siliceous gravel.

Keyes soils are at elevations of 300 to 600 feet in a cli-
mate that has a mean annual precipitation of 13 to 16
inches. The frost-free period is about 300 days. These

soils are used mainly for range pasture and dry-farmed
small grain.

Lava and sandstone rockland

This miscellaneous land type consists of lava rockland
and sandstone rockland. Lava rockland is a blocky
jumble of lava. It is in only one area—southeast of
Knight’s Ferry. It is associated with the Toomes soil.
LIixcept for a very little grazing, it has little or no agricul-
tural value. Sandstone rocklaud is a blocky jumble of
sandstone that has only a little soil material in the cracks,
It is associated with Hornitos soils, is of little or no agri-
cultural value, and in places is quarried for building stone.

Madera series

The Madera series is made up of well-drained, medium
and moderately coarse textured soils with hardpans.
These soils developed from moderately coarse textured
alluvium derived mainly from granitic rocks. They are
on gently undulating old fans that have mound microrelief
in unleveled areas. The vegetation consists of annual
grasses and forhs.

The surface soil is characteristically brown, neutral
sandy loam or loam. The subsoil is brown to reddish-
brown sandy clay. It is underlain at a depth of 24 to 42
inches by an indurated iron-and-silica hardpan that con-
tains seams of lime. Generally the underlying material is
stratified sandy loam that is compact and weakly cemented
in places.

These soils are in the area between Modesto and River-
bank and in the vicinity of Hickman and Denair. They
are associated with the San Joaquin, Alamo, and Snelling
soils.

In places the Madera and San Joaquin soils are inti-
mately associated with these soils, or so similar in agri-
cultural use, that no attempt has been made to differenti-
ate them. Where the Madera soils occur as distinet bodies,
however, they are mapped separately.

The Madera soils are at elevations of 100 to 250 feet in
a subhumid climate that has a mean annual precipitation
of 12 to 14 inches. The frost-free period is about 300 days.

Meikle series

The Meikle series consists of imperfectly drained, fine-
textured soils. The soils are in imperfectly drained,
ponded basins under a vegetation that consists of forbs,
grasses, and sedges.

These soils are characterized by a thin, gray sandy clay
loam surface soil that abruptly overlies a blocky clay sub-
soill. The subsoil generally contains some lime in the
lower part. Reaction increases from slightly acid in the
surface soil to moderately alkaline in the lower subsoil.
The parent material was derived largely from granitic
rock and consists of alluvium on the same terrace level as
the Hanford soils, mixed to some extent with alluvium or
colluvium eroded from areas of Whitney and Rocklin
soils.

The Meikle soils are east of Waterford and IHickman.
They are in basins formed in drainageways between hills
occupied by Whitney soils. In these basins the drainage
has been blocked by the deposition of granitic alluvium
by the Tuolumne River and other major streams. The
soils on the blocking alluvium are generally of the Han-
ford or Dinuba series. Greenfield or Snelling soils are
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along minor drainageways above the ponded areas of the
Meikle soils.

The Meikle soils are at elevations of 100 to 250 feet in a
semiarid to subhumid climate that has a mean annual
precipitation of about 14 inches. The growing season is
about 280 days.

These soils are used for dry-farmed grain and range or
for irrigated pasture.

Modesto series

The Modesto series consists of moderately well drained,
medium and moderately fine textured soils. These soils
developed from rather gritty sandy loam or loam-textured
alluvium underlain in many places by a silty substratum
like that underlying the Dinuba soils. The alluvium was
derived mainly from granitic rocks. These soils occur
on nearly level alluvial fans in areas where runoff is very
slow. They had a mound microrelief that has been almost
completely obliterated by leveling.

The surface soil is charateristically grayish-brown loam
and clay loam. It is slightly acid to neutral. The subsoil
is blocky to prismatic light clay or sandy clay. It isneutral
to moderately alkaline and intermittently calcareous in the
lower part. It is underlain by sandy alluvium or an un-
related silty substratum. This material is cemented with
lime in places and forms a wealk, thin hardpan.

Modesto soils are in the same general area as the Chualar,
Dinuba, and Hanford soils, north and northwest of
Modesto. They are at elevations of 40 to 100 feet in a semi-
arid climate that has a mean annual precipitation of 10
1(;10 12 inches. The average frost-free period is about 300

ays.

These soils are used for a wide variety of field and forage
crops and for orchards and vineyards. The slow water
penetration and the tendency of the soil to puddle, how-
ever, generally reduce yields.

Montpellier series

The Montpellier series consists of well-drained, moder-
ately coarse textured soils. These soils developed from
alluvium derived from granitic rock. They occur on dis-
sected, old high terraces that have smooth, undulating to
hilly relief. They are under an annual grass-forb vege-
tation.

The surface soil is characteristically brown, slightly acid
coarse sandy loam. The subsoil is dense, red or reddish-
brown, medium acid sandy clay loam. The parent material
is coarse sandy loam alluvium that contains partially
weathered minerals similar to those in granitic rocks. In
places it is weakly to moderately consolidated.

These soils are in the area southeast of Oakdale and east
of Waterford, Hickman, and Denair to the vicinity of
La Grange. They are associated with the Whitney and
Rocklin soils.

Montpellier soils are at elevations of 200 to 400 feet in a
subhumid climate that has a mean annual precipitation
of 14 to 18 inches. The frost-free period ranges from 250
to 280 days.

These soils are important in the production of dry-
farmed grain, irrigated pasture, and range pasture.

Oakdale series

The soils of the Oakdale series are well drained, deep,
moderately coarse textured, and moderately permeable.

They developed from alluvium derived mainly from gra-
nitic rocks. They occur on nearly level to gently undulat-
ing relief under annual grasses and oaks.

These soils are characteristically grayish-brown sandy
loams that have slightly more clay in the subsoil than in
the surface soil and are slightly mottled in places. The
parent material is soft sandy loam that contains much
angular quartz sand and slightly weathered feldspar and
mica.

These soils are along the benches of the Stanislaus River
in the vicinity of Qakdale. They are associated with the
Hanford, Tujunga, and Dinuba soils.

The Oakdale soils are at elevations of 100 to 250 feet in
a subhumid climate that has a mean annual precipitation
of 12 to 14 inches. The frost-free period is about 250 days.

These soils are important for growing fruit and nut
crops and forage and field crops. They are well suited to
deep-rooted crops.

Paulsell series

The Paulsell series consists of imperfectly drained, fine-
textured soils. These soils developed from lake sediments
derived mainly from basic igneous rocks (andesitic tuff
and meta-andesite). They are in nearly level areas that
are drained by sharply incised streams. The vegetation is
mainly annual grasses and small herbaceous plants.

These soils are characteristically dark-gray clay with
moderate, blocky structure. The surface soil is slightly
acid, but it becomes mildly alkaline below about 24 inches.
The parent material is stratified alluvium that is moder-
ately coarse to moderately fine textured. It contains large
amounts of weatherable feldspar and dark minerals and
little quartz or mica.

These soils are along Dry Creek in the Paulsell Valley.
They are in the same general area as the Ryer and Yokohl
soils.

The Paulsell soils are at elevations of 150 to 200 feet in
a subhumid climate that has a mean annual precipitation
of 12 to 14 inches. The frost-free period is about 250
days.

’}l,’hese soils are used for rice and irrigated pasture.

Pentz series

The soils of the Pentz series are well drained to ex-
cessively drained and medium or moderately coarse tex-
tured. They developed from andesitic tuff. They have
mainly hilly to steep relief but in some areas are undu-
lating or rolling. Weakly developed mound microrelief
occurs locally. The vegetation consists of annual grasses
and forbs and some wild clover.

The Pentz soils are characteristically grayish brown,
slightly acid, and usually very shallow or shallow to rock.
They are moderately deep in some places where the parent
rock is soft. The parent material is generally a bluish-
gray sandstone or brownish mudstone composed largely
of andesitic tuff.

These soils occur in small to moderately large tracts
over a wide area north and east of Oakdale and Water-
ford. They are associated with the Peters and Raynor
soils, formed from similar material, and the I{eyes soils,
formed from gravelly andesitic alluvium.

The Pentz soils are at elevations of 200 to 600 feet in a
subhumid climate that has a mean annual precipitation
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of 13 to 16 inches.
days.
These soils are used entirely for range pasture.

The frost-free period is 250 to 300

Peters series

The Peters series consists of well-drained, fine-textured
soils. These soils developed from andesitic tuff. They
occur on gently sloping to sloping relief under grass-bur
clover vegetation.

The Peters soils are characteristically dark-gray, grav-
elly or cobbly clay, 12 to 20 inches deep. They have blocky
structure. The parent material consists of tuffaceous
andesitic sediments that vary in hardness.

These soils are scattered over a wide area east of Oak-
dale and Waterford. They are associated with the Pentz,
Raynor, and Keyes soils and in many places form a com-
plex with the Pentz soil. Some areas of the Redding and
Corning soils also occur in the same area.

Peters soils are at elevations of 300 to 600 feet in a sub-
hunmid climate that has a mean annual precipitation of
13 to 16 inches. The frost-free period is about 300 days.

These soils are valued highly for range pasture.

Rayrior series

The Raynor series consists of well-drained, fine-tex-
tured soils. These soils developed from andesitic tuff
similar to that from which the Pentz and Peters soils
developed. They occur on gently sloping relief that is
concave in places. The vegetation is annual grasses,
forbs, and clover.

These soils are characteristically dark, moderately deep
to deep, slightly acid, blocky clay. Wlhen the soils are
dry, deep, wide cracks form and the surface has a strong,
fine, granular structure.

These soils are in the area east of Oakdale. They
are associated with the Pentz, Peters, Redding, Keyes, and
Zaca soils.

The Raynor soils are at elevations of 200 to 400 feet in a
climate that has a mean annual precipitation of 13 to 16
inches. The frost-free period is about 300 days.

These soils are important only for the production of
range and a little dry-farmed grain.

Redding series

The Redding series is made up of well-drained, cobbly
and gravelly, medinm-textured soils. These soils devel-
oped from mixed gravelly alluvium, mainly from meta-
morphic and quartzitic rocks. They are on gently sloping;
partially dissected high terraces and old fans that have
distinet mound microrelief. The vegetation consists of
annual grasses and forbs.

The surface soil is characteristically light brown to red-
dish brown. The subsoil is reddish-brown gravelly clay.
It rests abruptly on an iron-silica cemented hardpan at
a depth of about 18 inclies.

These soils occur throughout the area north and east of
Oakdale and Waterford. They are associated with the
Corning soils, which are similar but lack the cemented
hardpan, and with the Pentz, Peters, and Raynor soils,
which formed on the andesitic tuff that generally under-
lies the Redding gravel.

Redding soils are at elevations of 200 to 600 feet in a
climate that has a mean annual precipitation of 14 to 18
inches. The average frost-free period is 250 to 300 days.

These soils are used for range pasture and a little dry-
farmed grain.

Riverwash

Riverwash consists of sandy areas adjacent to streams.
These areas include dry riverbeds, stream channels, and
sandbars and ave subject to periodic flooding. Sand and
gravel pits are generally in areas of this material. River-
wash has no agricultural value except for very limited
grazing or browse.

Rocklin series

The Rocklin series consists of well-drained, moderately
coarse textured soils with cemented hardpans. The soils de-
veloped from weakly consolidated granitic rock sediments.
They have undulating relief. The vegetation consists of
grasses and small herbaceous plants.

These soils characteristically have a brown to reddish-
brown, moderately coarse textured surface soil. They
have a reddish-brown sandy clay loam subsoll that over-
lies a thin, iron-silica cemented hardpan. The hardpan
formed at the surface of the underlying sediments, at a
depth of 18 to 30 inches. The parent material consists of
weakly consolidated sediments that contain quariz and
slightly weathered feldspar and mica.

These soils are in an area east of Denair that extends
nearly to Turlock Lake. They are associnted with the
Whitney, Montpellier, and San Joaquin soils. Some aveas
of Rocklin soils are mapped in undiflerentiated units with
the Whitney soils.

The Rocklin soils are at elevations of 150 to 300 feet
in a subhumid climate that has a mean annual precipita-
tion of 13 to 15 inches. The frost-free period is 250 to
300 days.

These soils are important in the production of dry-
farmed grain and some irrigated pasture.

Rossi series

The soils of the Rossi series are poorly drained, fine and
moderately fine textured, dark, and saline-alkali. They
developed from fine-textured alluvium derived from mixed
but predominantly granitic rocks. The soils are subject
to occasional flooding. They are moderately to strongly
affected by salts and alkali. They occur on nearly level
basin relief under a vegetation that consists mamly of
saltgrass and sedges.

The surface soil is characteristically dark-gray, blocky
clay. The subsoil is gray, caleareous, subangular blocky
heavy clay. It is underlain by light-gray, mottled clay
loam or clay.

These soils are west of Gates Road. They are asso-
ciated with the Traver and Waukena soils.

The Rossi soils are at elevations of 30 to 50 feet in a
semiarid elimate that has a mean annual precipitation of
8 to 10 inches. The average frost-free period is about 250
days.

These soils are used for range and irrigated pasture.

Ryer series

The soils of the Ryer series are well drained and medi-
um to fine textured. They developed from alluvium de-
rived from metamorphic rocks, mainly of basic volcanic
origin. These soils are on nearly level terraces that have
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weak, mound microrelief in places. The vegetation con-
sists of annual grasses and forbs.

The surface soil is characteristically hrown to reddish-
brown loam, clay loam, or clay. In many places the clay
subsoll is slightly calcareous in the lower part. The par-
ent material is generally compact alluvium that has loam
texture.

These soils are along Dry Creek from Empire to
Cooperstown.  They are associated with the Honeut,
Wyman, and Yokohl soils, which developed from similar
parent material and have similar color.

The Ryer soils are at elevations of 150 to 250 feet in a
climate that has a mean annual precipitation of 14 to 16
mches.  The average frost-free period is about 250 days.

These soils are used for irrigated pasture, rice, and
range pasture; small acreages are planted to crops needing
nmore intensive management.

San Joaquin series

The San Joaquin series is made up of well-drained,
moderately coarse textured soils with iron-silica hard-
pans. The soils developed from alluvium derived mainly
from granitic rocks. They have very gently sloping to un-
dulating relief. Areas that have not been cultivated have,
also, a well-developed mound microrelief. The vegeta-
tlon consists of grasses and small herbaceous plants, main-
ly filaree. /

The San Joaquin soils are characteristically brown to
reddish brown and slightly to medium acid. The subsoil
1s reddish-brown or red clay that rests on an indurated
hardpan at a depth of 16 to 30 inches.

These soils are in a large area southwest of Qakdale
and in smaller areas near Hickman and Denair. They
are associated with the Madera and Alamo soils and in
places with the Rocklin and Montpellier soils.

The San Joaquin soils are at elevations of 100 to 300
feet in a subhumid climate that has a mean annual precipi-
tation of 11 to 16 inches. The frost-free period is about
275 days.

These soils are important in the production of irrigated
pasture and dry-farmed grain. ‘

Schist rockland

This miscellaneous land type consists of areas of rock
slabs that stand nearly upright. Some soil material is
in patches between the slabs. Schist rockland is mapped
In association with the Exchequer, Auburn, and White-
rock soils. Ithasnoagricultural value.

Snelling series

The soils of the Snelling series are well drained and
moderately coarse textured. They developed from gra-
nitic alluvium. They occur on smooth, nearly level to un-
dulating relief under annual grasses and forbs and scat-
terved ouks.

The surface soil is characteristically brown, slightly
acid sandy loam. The subsoil is brown, wealk blocky to
massive sandy eclay loam. The parent material is mod-
erately coarse textured alluvium.

These soils are on Jow terraces along the Stanislaus and
Tuolumne Rivers east of Waterford, Hickman, and Qak-
dale. They are associated with the Greenfield and Mont-
pellier soils.

The Snelling soils are at elevations of 100 to 350 feet

in a subhumid climate that has a mean annual precipita-
tion of 12 to 15 inches. The average frost-free period is
250 to 300 days.

These soils are used for a variety of crops, including
orchard crops, field crops, and grai, and for irrigated
pasture and some dry-farmed and range pasture.

Temple series

The soils of the Temple series ave imperfectly and poorly
drained and medium to fine textured. They developed
from alluvium of mixed but mainly granitic origin. They
are on nearly level flood plains that, early in summer, are
subject to occasional floods that drain off slowly. Alluvial
deposition is very slow. These soils are slightly to mod-
erately saline in places. The vegetation consists of annual
and perennial grasses, herbaceous plants, and some oak,
willow, and cottonwood.

The Temple soils are characteristically gray to dark
gray and have a high content of organic matter. The
subsoil is blocky and calcareous and has slightly more clay
than the surface soil. The parent material is stratified,
micaceous alluvium generally of fine sandy loam, loam,
or silt loam texture.

These soils are along the flood plain of the San Joaquin
River. They are associated with the Columbia soils.

The Temple soils are at elevations of 25 to 50 feet in a
semiarid climate that has a mean annual precipitation of
8 to 10 inches. The frost-free pertod is about 230 days.

These soils are used for alfalfa, sorghum, irrigated pas-
ture, and range.

Terrace escarpments

This miscellaneous land type consists of outerops of soft
and weakly consolidated sandy or silty sediments and a
little soil material in places. Terrace escarpments are
generally steep and subject to gully erosion. They occur
on either side of the bottom lands of the Stanislaus and
Tuolumne Rivers. They are sometimes used for grazing.
If they are grazed heavily, gullies form and may cut into
the farmland on the terraces above, and sand may be de-
posited on the fertile soils of the flood plains below.

Teoomes series

The soils of the Toomes series are well drained, rocky,
medium textured, and very shallow. They developed from
lava-flow rock. They occur on gently sloping to undulat-
ing relief under annual grasses and forbs.

The Toomes soils are characteristically brown, rocky
loam that is medium acid and less than 12 inches thick.
The pavent material is fine-grained latite lava.

These soils are associated with lava rockland or scab-
land consisting of jumbled fresh lava,

The Toomes soils are at elevations of about. 300 feet
but extend up to about 1,200 feet in the area toward the
cast. They are in a subhumid climate that has a mean
annual precipitation of about 16 inches. The frost-free
period is about 300 days.

These soils are used only for range pasture.

Traver series

The Traver series consists of moderately well drained,
moderately coarse textured, saline-alkaline soils. These
soils formed from granitic alluvium. They are on nearly
level valley plains that have slight mound microrelief in
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places. The vegetation consists of saltgrass, foxtail, spike-
weed, and other alkali-tolerant plants. )

The Traver soils are characteristically light brownish
gray, calcareous, and moderately to strongly alkaline
throughout. The subsoil is slightly finer textured than the
surface soil. The parent material is moderately coarse
textured alluvium made up primarily of quartz, feldspar,
and mica derived from granitic rock.

These soils are mainly east of the San Joaquin flood
plain in a band about 2 miles wide. They are associated
with the Fresno and Waukena soils.

The Traver soils are at elevations of 35 to 60 feet in a
semiarid climate that has a mean annual precipitation
of 8 to 10 inches. The frost-free period is about 250 days.

These soils are used mainly for irrigated and dryland
pasture.

Tuff rockland

This miscellaneous land type consists of areas of bare
tuff rock and steep rocky escarpments. The rock is only
moderately hard. In many places it can be graded with
heavy equipment without the use of explosives. Tuff rock-
land is associated with the Amador and Pentz soils, It
has no agricultural value.

Tujunga series

The soils of the Tujunga series are somewhat excessively
to excessively drained and coarse textured. They devel-
oped from very recent alluvial deposits derived from
granitic rocks. They are on nearly level to gently sloping
alluvial fans and flooded bottom lands. The vegetation
consists of annual grasses and forbs; willow and poplar
grow on the bottom lands.

The Tujunga soils are characteristically pale-brown to
light brownish-gray, stratified, loose sand or loamy sand.
They are neutral to mildly alkaline. The parent ma-
terial is fresh granitic sand.

These soils are on the bottom lands and fans of the
Stanislaus and Tuolumne Rivers. They are associated
with the Grangeville, Hanford, and Foster soils.

The Tujunga soils are at elevations of 35 to 100 feet in
a subhumid climate that has a mean annual precipitation
of 10 to 15 inches. The frost-free period 1s about 250
days.

These soils are used mainly for range pasture. In many
Places they interfere with the irvigation of intensively
managed crops on the finer textured soils with which they
are associated.

Waukena series

The soils of the Waukena series are imperfectly drained,
moderately coarse textured, and saline-alkali. They de-
veloped from moderately coarse testured granitic alluvium.
They are in nearly level areas that have distinet mound
microrelief in places. The vegetation consists of saltgrass
and other salt-tolerant plants.

The surface soil is characteristically egray sandy loam.
It rests abruptly on a columnar sandy clay loam subsoil
that is strongly alkaline.

These soils are in a narrow band east of the San Joaquin
River flood plain. They are rarely flooded. They are as-
sociated with the Fresno, Traver, and Rossi soils, which
are also saline-alkali.

The Waukena soils are at elevations of 35 to 60 feet in

a semiarid elimate that has a mean annual precipitation of
8 to 10 inches. The frost-free period is about 250 days.

These soils are important mainly for the growing of ir-
rigated pasture and saltgrass range.

Whiterock series

The soils of the Whiterock series arve well drained to
excessively drained, medium textured, very shallow, and
rocky. They developed from metasedimentary rock (light-
colored slate and metasandstone). They occur on gently
sloping to steep relief under grasses, forbs, and scattered
ouaks.

The Whiterock soils are characteristically light brown-
ish gray and slightly acid. They have numerous tomb-
stonelile rock outcrops. The parent material is hard slate
that generally has a steep to nearly vertical dip.

These soils are along the eastern boundary of the Area.
They are associated with the Auburn and IKxchequer soils.

The Whiterock soils are at elevations of 300 to 1,000 feet
in a subhumid climate that has a mean annual precipita-
tion of 15 to 25 inches. The frost-free period is about
300 days.

These soils are used only for range pasture.

Whilney series

The Whitney series is made up of well-drained and
somewhat excessively drained, moderately coarse textured
soils. These soils developed from weakly consolidated
sediments derived from granitic rocks. They are mainly
on rolling to hilly relief in areas of strongly dissected old
terraces and fans. The vegetation consists of annual
grasses and small herbaceous plants, including wild clover.

The Whitney soils are characteristically brown, slightly
acid sandy loam or fine sandy loam. The subsoil contains
slightly more clay than the surface soil. The parent ma-
terial 1s high in quartz and slightly weathered feldspar
and mica. These soils grade at variable depth (usually at
a moderate depth) into weakly consolidated granitic
sediments.

These soils are in areas east of Denair, Hickman, and
Waterford. They are associated with the Montpellier and
Rocklin soils, which are in areas with more gentle relief,

The Whitney soils are at elevations of 150 to 400 feet in
a subhumid climate that has a mean annual precipitation
of 13 to 15 inches. The frost-free season is 250 to 300 days.

These soils are important in the production of dry-
farmed grain and range.

Wyman series

The soils of the Wyman series are well drained and
medium to moderately fine textured. They developed
from alluvium derived mainly from basic igneous rocks.
They are on very smooth, nearly level relief on low terraces
along minor streams that drain the foothills of the Sierra
Nevada. The vegetation consists of annual grasses and
small herbaceous plants, including wild clover.

The Wyman soils are characteristically brown, neutral
Jloam and clay loam. The subsoil has slightly more clay
than the surface soil. In the lower subsoil, there are inter-
mittent deposits of lime. The pavent material consists
of moderately coarse textured sediments that contain a
large amount of weatherable feldspar and dark minerals.

These soils are along Dry Creek from Waterford east
to the county line. They are associated with the Honeut,
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Ryer, and Yokohl soils, which were developed from sim-
ilar parent material.

The Wyman soils are at elevations of 100 to 300 feet
in a subhumid climate that has a mean annual precipita-
tlion of 13 to 16 inches. The frost-free period is about 250
days.

These soils are used for walnuts, alfalfa, field crops,
and irrigated pasture.

Yokohl series

The Yokohl series is made up of well-drained, medium
or moderately fine textured soils that have iron-silica
hardpans. They developed in alluvium derived from
metamorphosed basic igneous rock. They have nearly
level or very gently sloping relief. Mound microrelief
occurs on the low alluvial terraces near minor streams that
drain the Sierra Nevada foothills. The vegetation con-
sists of annual grasses and forbs.

The surface soil is characteristically brown to reddish-
brown loam or ¢lay loam. The subsoil is prismatic clay
that rests on a strongly cemented hardpan at a depth of
24 to 38 inches. The parent material is medium-textured
alluvium.

These soils are along the upper part of Dry Creek.
They are associated with the IHoncut, Wyman, and Ryer
soils, which have developed from similar parent material.

The Yokohl soils are at elevations of 150 to 250 feet in a
subhumid climate that has a mean annual precipitation
of 14 to 16 inches. The frost-free period is about 250
days.

Where water is available, these soils are used for irri-
gated pasture. Severallarge areasare used only for range
pasture or dry-farmed grain.

Zaca series

The Zaca series consists of well-drained, fine-textured
soils that developed from calcareous sedimentary rock.
These soils are on undulating to hilly relief. The vegetation
consists of annual grasses and herbs and includes a large
amount of clover,

The Zaca soils are characteristically dark-gray, calear-
eous clay. The surface soil has a strong granular struc-
ture, and the subsoil has a blocky structure that was
formed by deep, wide cracks. The parent material is
calcarcous shale or mudstoue, possibly of lacustrine origin.

Many areas of these soils are about 5 miles east of Qak-
dale. They are associated with the Peters and Raynor
soils, which formed from andesitic tuff, and the Keyes
soils, which formed from andesitic gravel.

The Zaca soils are at elevations of 200 to 400 feet in a
climate that has a mean annual precipitation of 13 to 16
inches. The frost-free period is abount 200 days.

These soils are used mainly for range pasture.

Descriptions of the Mapping Units

The name of each mapping unit, the symbol by which
it is shown on the map, and the symbol of the capability
unit in which it is grouped are given in table 2. Also, the
important characteristics and qualities of each mapping
unit, and suitable uses for the unit, are summarized. More
detailed information about use, management, and produe-
tivity of the mapping units is given in the section “Use,
Management, and Productivity of Soils.”

Some of the terms used in the table headings are
discussed in the following paragraphs.

Drainage is given by general relative soil-drainage
classes defined in the “Soil Survey Manual” (20). The
elasses are very poor, poor, imperfect, moderately good,
good, somewhat cxcessive, and excessive.

Permeability is the quality of a porous material, such
as soil, to transmit fluids. Permeability of soil is ex-
pressed by the rate of percolation. As measurements have
not been made on these soils, the ratings given in the table
are estimates. The estimates were based on the rate of
percolation, by gravity, through a saturated core of soil
about 8 inches in diameter and 3 inches in thickness.
Cores for this purpose are taken with the least possible
disturbance of natural soil structure. The permeability
rating is a general indication of the ease of root
penetration. The classes and their percolation rates are:

Very slow: Less than 0.05 inch per hour.
Stow: 0.03 to 0.20 inch per hour.

Moderately slow: 0.20 to 0.80 inch per hour.
Moderate: 0.80 to 2.50 inches per hour.
MNoderately rapid: 2.50 to 5.00 inches per hour.
Rapid: 5.00 to 10.00 inches per hour.

Very rapid: More than 10.00 inches per hour.

Runoff, sometimes called surface runoft or external soil
drainage, refers to the relative rate water is removed by
flow over the surface of the soil. The six classes of runoft,
as defined in the “Soil Survey Manual” (20), are ponded,
very slow, slow, medivm, rapid, and very rapid. ]

Erosion hazard is an estimate of the risk of erosion if
the soil is cultivated or heavily grazed. Ratings, exceFt
where specified, refer to the risk of erosion by water. The
ratings are none, slight, moderate, high, and very high.

Natural fertility 1s an estimate of the natural capacity
of the soil to provide the proper nutrients, in the proper
amounts and in the proper balance, for growth of the
usual crops when other factors, such as light, temperature,
and physical conditions of the soil, are favorable. The
terms used are wery low, low, moderate, and high.

Awailable water-holding capacity is the amount of
water that can be held in a soil in a form available to
plants. Technically it is the difference between the amount
of water in a soil at field capacity and the amount at the
permanent wilting point.

Use, Management, and Productivity
of Soils

Discussed in this section are important crops and their
general management; irrigation and drainage; saline and
saline-alkali soils; soil profile groups, natural land type
groups, and Storie index ratings; capability groups; and
crop yields.

important Crops and General Management
Practices

Because of the wide diversity of soils, the long, warm
growing season, and the adequate supply of irrigation
water, a great many crops can be produced in the Area.
Included in the 80 different crops listed by the annual
crop report for Stanislaus County in 1954 are tree fruits,
nuts, berries, grapes, field, forage, truck, and seed crops,
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TavLe 2.—Descriptions of the soils of

Soil profile (surface soil;

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil)

AcA Alamo clay, 0 to 1 Shallow, nearly level | Dark-gray clay, very hard, | Poor_______ Very slow, Very slow or
pereent slopes. depressions in slightly aeid, weak blocky; none through ponded.

gently undulating dark-gray clay, very hard, hardpan.
alluvial fans and neutral, strong blocky; in-
terraces. durated iron-silica hardpan.

AgB | Amador gravelly Undulating uplands | Light yellowish-brown gravelly | Good______ Moderate_.___ Very slow to
loam, O to 8 per- that have mound loam, slightly lard, very medium.
cent slopes. microrelief and strongly acid, massive; none;

few or no rock out- white rhyolitic clay rock, very
crops. strongly acid.

AmB Amador loam, 0 to Undulating uplands Light yellowish-brown gravelly | Good__.__. Moderate_____ Very slow to
8 percent slopes. that have mound loam, slightly hard, very mediun.

microrelief and strongly acid, massive; none;
few or no outcrops white rhyolitic clay rock,
of rock. very strongly acid.

AmD Amador loam, 8 to Iilly uplands that | Light yellowish-brown gravelly | Somewhat Moderate__.__ Medium to
30 percent slopes. have a few rock loam, slightly hard, very excessive.. rapid.

outecrops. strongly acid, massive; none;
white rhyolitic clay rock, very
strongly acid.

AmF Amador loam, 30 to | Steep uplands; 15 to | Light yellowish-hrown gravelly | Ixcessive___| Moderate__.__ Very rapid. ___

60 percent slopes. 20 percent rock loam, slightly hard, very
outcrops. strongly acid, massive; none;
white rhiyolitic clay rock, very
strongly acid.

AnA Anderson gravelly Narrow alluvial bot~ | Brown gravelly fine sandy loam, | Somewhat Very rapid____} Very slow_.__
fine sandy loam, toms and fans of slightly hard, medium acid, excessive
0 to 3 percent small streams and massive; reddish-brown very (occa-
slopes. drainageways. gravelly sandy loam, hard, sional

slightly aeid, wvery weak flooding).
blocky; stratified gravelly

sandy loam and sand, light

reddish brown, loose.

AnB Anderson gravelly Narrow alluvial bot- | Brown gravelly fine sandy loam, | Somewhat Very rapid.___| Slow to

fine sandy loam, toms and fans of slightly hard, medium acid, oxcessive, medium,
| 3 to 8 percent small streams and |  massive; reddish-brown very
| slopes. drainageways. gravelly sandy loam, hard,
slightly acid, wvery weak
blocky; stratified gravelly
sandy loam and sand, light
reddish brown, loose.

AcA Anrlerson gravelly Narrow alluvial bot- | Brown gravelly fine sandy loam, | Somewhat Very rapid____| Very slow____
fine sandy loam, toms cut by slightly hard, medium acid, excessive
channeled, 0 to 3 braided, shallow massive; reddish-brown very (ocea-
percent slopes. channels and gravelly sandy loam, hard, sional

gullies. slightly acid, very wealk flooding).
blocky; stratified gravelly
sandy loam and sand, light
reddish brown, loose.

AuB Auburn clay loam, Undulating uplands | Brown to yellowish-red eclay | Good._._.___| Moderately Slow to
3 to 8 percent that have occa- loam, hard, slightly acid, weak slow. medium.
slopes. sional rock out- subangular blocky; reddish-

crops. brown lreavy clay loam, hard,
slightly acid, wcak blocky;
weathered greenstone schist,

AuD Auburn clay loam, Hilly uplands that Brown to ycllowish-red clay | Good to Moderately Medium to
8 to 20 percent have some scat- loam, hard, slightly acid, weak some- slow. rapid.
slopes. tered rock out- subangular blocky; reddish- what ex-

Crops. brown heavy clav loam, hard, cessive.

slightly aecid, weak blocky;

weathered greenstone schist.
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Depth of root zone Available
Erosion and kind of limiting Tertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
Inches
None________ 14 to 20 inches Low_______ 3tob .. Dry-farmed grain, | IITw-3 Suitable for crops grown and
(rarely up to 30 irrigated pas- possibly other shallow-rooted
inches) to hard- ture. crops acdapted to soils with clay
pan, texture; because of excessive
moisture in spring, the soil is
difficult to manage with sur-
rounding sandier soils; drain-
age can be improved locally by
installing surface drains; yields
of small grains are low in wet
years but may exceed those on
surrounding  better drained
soils in dry years.

Slight . ______ 2 to 14 inches to Very low___| ¥ to 1¥______ Range_____.____ VIle-9 Range; not suitable for resecding,.

bedrock.

Slight_______| 2 to 14 inches to Very low___| Y to 1M _____ Range_ . _______ VIIe-9 Range; not suitable for reseeding.

bedrock.

Moderate to | 2 to 10 inches to Very low__ | Ytol_ ______ Range___..______ VIle—9 Range; not suitable for reseeding;

high. bedrock. carcful grazing needed to con-
trol crosion.

Very high____; 2 to 10 inches to Very low___| ¥to1_______ | Range___________ VIle—9 Range; not suitable for reseeding;

bedrock. [ carceful grazing neeced to con-
trol erosion.

Slight_. _____ Usually more than Low___.___ 2to0 4. _______ Range_ . ___.____ 1IIs-4 If water could be obtained, larger

6 fect; small areas | arcas of this soil would be fairly
| shallow over bed- well suited to irrigated crops;
| rock are included. frequent, light irrigation would
[ be necessary; livestock carry-
| ing capacity is fair to poor,

depending on local moisture
conditions.

Slight_ - .. ___| More than 6 feet_.._| Low___..__| 2to4__..____ Range. . _._oo-__ I1Is—4 If water could be obtained, larger
‘ i areas of this soil would be fairly
| well suited to irrigated crops;
‘ 1 frequent, light irrigation would

be necessary; sprinkler irriga-
1 tion would Dbe advisable; live-
i stock carrying capacity is poor.
|

Channel cut- | More than 6 feet-___| Low______ 2to 4 _____ Range_______.__ I1Ts—4 Range; fairly well suited to other

ting only. | uses  when  smoothed and
\ : leveled.
|
|
|

Slight_ _____. 16 to 24 inches to Moderate_._| 3to 5._______ Range_ . _..___ IVe-3 Range; some arcas would be

hard rock. suitable for pasture or shallow-

rooted crops if water could be
obtained; livestock carrying
capacity is fair to good.

Moderate_ ___| 16 to 24 inches to Moderate.__| 3to 5. __._ Range_________. VIie-3 Range; not suited to cultivated

hard rock.

crops because of shallowness,
scattered roeck outcrops, and
inclusions of very shallow
Exehequer soils.
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TavLe 2—Descriptions of the soils of

Soil profile (surface soil;

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol ‘ material; all colors for dry soil)
|

BcA Bear Creek clay Narrow bottoms Dark-gray clay loam, slightly | Moderately | Moderately Very slow to
loam, 0 to 3 and flood plains hard, slightly acid, weak good (oc- slow. slow,
percent slopes. of minor streams. bloeky; dark-gray, cobbly casional ‘

sandy clay, slightly hard, flooding).
slightly acid to neutral,

blocky; unrelated andesite ‘
tuff rock.

BeA Bear Creek gravelly | Narrow bottoms cut | Dark-gray clay loam, slightly | Moderately | Moderately Very slow to
clay loam, chan- with bratded hard, slightly acid, weak good slow. slow.
neled, 0 to 3 per- channels and blocky; dark-gray cobbly san- (occas- ‘
cent slopes. gullies. dy elay, slightly hard, slightly ional

acid to neutral, blocky; unre- flood- |
lated andesite tuff rock. ing).

BeA Bear Creck gravel- Narrow bottoms Dark-gray eclay loam, slightly | Moderately | Moderately Very slow to
ly loam, 0 to 3 and flood plains of hard, slightly acid, weak eood slow. slow.
percent slopes. minor streams. blocky; dark-gray cobbly san- (occas-

dy clay, slightly hard, slightly fonal
acid to neutral, blocky; unre- flood-
lated andesite tuff rock. ing).

BmA Bear Creck loam, 0 | Narrow bottoms and | Dark-gray clay loam, slightly | Moderately | Moderately Very slow to
to 3 percent flood plains of hard, slightly acid, weak good | slow. slow.

| slopes. minor streams. blocky ; dark-gray cobbly san- (occas-
dy clay, slightly hard, slightly ional
acid to neutral, blocky; unre- flood- |
lated andesite tuff rock. ing).

CaA Chualar sandy Nearly level alluv- Grayish-brown  sandy  loam,| Moderately | Moderately Very slow_.__
loam, 0 to 3 per- ial fans and soft, slightly acid to neufral, good. slow,
cent slopes. terraces. massive; brown sandy clay

loam, hard, neutral, weak
blocky, faintly mottled; brown
sandy loam, soft, neutral,
massive, faintly mottled, over-
lying unrelated silt loam in
a few places.

ChA Chualar sandy Nearly level alluy- Grayish-brown sandy loam, soft, | Moderately | Moderately Very slow____
loam, slightly sa- ial fans and slightly acid to neutral, mas- good. slow.
linc-alkali, 0 to terraces. sive; brown sandy clay loam,

3 percent slopes. hard, neutral, weak blocky,
faintly mottled; brown sandy
loam, soft, neutral, massive,
faintly mottled, overlying un-
related silt loam in a few
places.

CcA Columbia fine san- Nearly level flood Mottled grayish-hbrown fine san- | Imperfect...| Moderately Very slow___
dy loam, 0 to 1 plains subject to dy loam, soft, massive, about rapid.
perecent slopes. occasional flood- neutral; light brownish-gray

ing and high stratified fine sandy loam,

water table. loamy fine sand, and silt loam,
soft, massive, neutral, mot-
tled; similar to subsoil but
neufral to slightly acid.

CdA Columbia fine Nearly level flood Mottled grayish-brown fine | Tmperfect___| Moderately Very slow_____
sandy loam, mod- plains subject to sandy loam, soft, massive, rapid. [

erately saline, 0
to 1 percent
slopes.

occasional flood-
ing and high
water table.

about neutral; light brownish-
gray, stratified fine sandy
loam, loamy fine sand, and silt
loam, soft, massive, neutral,
mottled; similar to subsoil but
neutral to slightly acid.
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l Available

!

Depth of root zone
LErosion and kind of limiting TFertility water-holding Present use | Capability Suitable use
hazard layer capacity in unit
root zone
Tnches

Slight_ ______ 36 to 54 inches to Moderate___| 7 to 10_-..-___ Range, irrigated 11s-3 Suited to crops grown; larger
unrelated bedrock pasture, dry- areas could be used for other
substratum. farmed grain, irrigated field crops,

Moderate 36 to 54 inches to Moderate___| dto 7. _____ Range_____.._.__ IVe-3 Range; limited suitability to
channel unrelated bedrock other uses if smoothed and
erosion. substratum. leveled.

Slight - . ____ 36 to 34 incles to Moderate .| 5to 7_______ Range, grain, ITs—-3 Suited to crops grown; larger
unrelated bedrock irrigated pas- areas can be used for irrigated
substratum. ture. field crops.

Slight . ______ 36 to 54 inches to Moderate___| 7 to 10_.______ Range, grain, I1s-3 Suited to crops grown; larger
unrelated bedrock irrigated pas~ | areas can be used for irrigated
substratum. ture. field crops.

Slight_ .-~ More than 6 fect.___| Moderate 7to 10 __ Orchard crops, 11s-7 Suitable for a wide variety of

to high. | field crops, veg- crops; tends to compact if
ctables, grapes. worked when too moist; de-
ficient in nitrogen and zinc for
orchard and vineyard crops,
and, locally, in sulfur for le-
gumes.

Slight _______ More than 6 feet_._-_.| Moderate 7to 19 ______ Field crops, irri- 1Is-6 Suitable for a wide variety of

to high. gated pasture. crops; tends to compact if
worked when too moist; defi-
cient in nitrogen and zine for
orchard and vineyard crops,
and, locally, in sulfur for le-
gumes; best suited to field
crops and irrigated pasture;
not suited to orchards or vine-
vards unless drained and salts
and alkali are removed.

Slight _______ More than 6 feet._-_| High_______ [9to12.______ Alfalfa, irrigated ITw-2 Arcas protected by levees are

pasture, field suitable for alfalfa, irrigated
crops, range. pasture, and field erops; weeds
| are troublesome; unprotected
areas are suitable for range
and, in dry years, for milo
maize and grain without irri-
gation; levees require contin-
‘ \ ued maintenance.
Slight________ More than 6 feet____| Low_______ 9tol2.____._ \ Range pasture____| I1Iw-6 Barley and range pasture; salt

reclamation is difficult hecause
of lack of drainage outlets;
reelamation  should probably
await better flood control on
the San Joaquin River.
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TasLe 2.—Descriptions of the soils of

Soil profile (surface soil;

|

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol | material; all colors for dry soil)
CeA Columbia loam, 0 Nearly level flood Mottled grayish-brown loam, | Imperfect.__| Moderate.___ _ Very slow__._
to 1 percent plains subject to slightly hard, massive, about
slopes. occeasional flood- neutral; light brownish-gray,
ing and high stratified fine sandyv loam,
water table. loamy fine sand, and silt loan,
soft, massive, neutral, mottled;
similar to subsoil but neutral
to slightly acid.
CfA Columbia silt loam, | Nearly level flood Mottled grayish-brown silt loam, | Imperfeet._ | Moderate.__. Very slow____
0 to 1 pereent plains subjeet to slightly hard, massive, about
slopes. oceasional {lood- neutral; light brownish-gray,
ing and high stratified fine sandy loam,
water table. loamy fine sand, and silt
loam, soft, massive, neutral,
mottled; similar to subsoil but
ncutral to slightly acid.
CghA Columbia silt loam, | Nearly level flood Mottled grayish-brown silt loanm, | Imperfect_ _| Moderate .___ Very slow_ ...
| slightly saline, 0 plains subject to slightly hard, massive, about
to 1 pereent occasional flood- neutral; light brownish-gray,
slopes. ing and bigh stratified fine =andyv loam,
water table. loamy fine sand, and silt loam,
soft, massive, neutral, mottled;
similar to subsoil but neutral
to slightly acid. i
ChA Columbia silt loam, | Nearly level flood Mottled grayish-brown silt loam, ! Imperfect___| Moderate.._._ Very slow____
moderately deep plains subject to slightly hard, massive, about
over I'resno soils, occasional flood- neutral; light brownish-gray,
slightly saline- ing and high stratified fine sandy loam,
alkali, 0 to 1 per- water table. loamy fine sand, and silt
cent slopes. loam, soft, massive, neutral,
mottled; light-gray silt loan,
compact, cemented in places,
caleareous,
CkA Columbia silt loam, | Nearly level flood Mottled grayish-brown silt loam, | Imperfect_ _{ Moderate._.__ Very slow._.__
moderately deep plains subject to slightly hard, massive, about |-
overTemplesoils, 0 occasional flooding ncutral; light brownish-gray,
to 1 percent siopes. and high water stratified fine sandy loam,
table. loamy fine sand, and silt loam,
soft, massive, neutral, mot-
tled; dark-gray silty eclay
loam; resembles Temple soils.
CmA Columbia silt loam, | Nearly level flood Mottled grayish-brown silt loam, | Imperfect.__| Moderate.____ Very slow____
moderately deep plains subject to slightly hard, massive, about
over Temple soils, occasional flood- neutral; slight brownish-gray,
slightly saline, 0 ing and high stratified fine sandy loam,
to 1 percent water table. loamy fine sand, and silt loam,
slopes. soft, massive, ncutral, mot-
tled; dark-gray silty clay
loam; resembles Temple soils.
CoA Columbia silty elay | Nearly level flood Mottled grayish-brown silt loam, | Imperfect-._| Moderately Very slow_ ...
loam, slightly plains subjeet to slightly hard, massive, about slow.
saline, 0 to 1 occasional flood~ neutral; light brownish-gray,
percent slopes. ing and high stratified fine sandy loam,
water table. loamy fine sand, and silt loam,
soft, massive, neutral, mot-
tled; light-brown, stratified
fine sandy loam, loamy fine
sand, and silt loam, soft,
massive, mottled.
CpA Columbia soils, 0 to  Nearly level flood Mottled brown, stratified sand, | Imperfect_..| Variable; Very slow_ - __
1 percent slopes. plains subject to loamy fine sand, and loam; moderate
oceasional flood- same as surface soil; same as to very
ing and high subsoil. rapid.
water table.
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Erosion
hazard

Depth of root zone
and kind of limiting

layer

Fertility

Available
water-holding
capacity in
root zone

Present use

Capability
unit

Suitable use

Slight________

Slight . _..___

Slight_.______

Slight. oo

Slight - - _____

Slight_____--

More than 6 feet.__.

More than 6 feet_ ___

More than 6 feet . ___

36 to 48 inches______

Root depth more
than 6 feet (Tem-
ple soil 12 to 36
inches helow sur-

Root depth more
than 6 feet (Tem-
ple soil 12 to 36
inches helow sur-

More than 6 feet____

More than 6 feet._.-_

Moderate___

Moderate __

Moderate___

Moderate___

Moderate___

Inches

10 to 14 ____

10 to 14_ ... __

More than 9__

More than 9__

More than 9__

More than 9__

Variable, 3
to 9.

Alfalfa S field
crops, irrigated
pasture, range.

Alfalfa, field
crops, irrigated
pasture, range.

Alfalfa, field

craops, irrigated
pasture.

Irrigated pasture,
alfalfa, barley.

Alfalfa, irrigated
pasture, field
Crops.

Alfalfa, irrigated
pasture, field
Crops.

Pasture alfalfa____

ITw-2

Tlw-2

ITw-2

| IITw--3

ITw~2

ITw--2

ITw--2

ITw-2

Areas protected by levees are
suitable for alfalfa, irrigated
pasture, and field crops; weeds
are {roublesonic; unprotected
areas are suitable for range
and, in dry years, for milo
maize and grain without irri-
gation; levees require con-
tinued maintenance; small
areas of sandy loam soils and
of Temple soils are included.

Arcas protected by levees are
suitable for alfalfa, irrigated
pasture, and field crops; weeds
are troublesome; unprotected
areas are suitable for range
and, in dry wvears, for milo
maize and grain without irri-
gation; levees require  con-
tinued maintenance.

Irrigated alfalfa, field crops,
pasture; crops are aflfected by
zalts in small spots; soil puddles
if worked when too moist;
flood-control  levees require
continued maintenance.

Irrigated pasture, alfalfa, barley;
growth 1is spotty; continued
irrigation and improved flood
control on the San Joaquin
River should alleviate, in time,
the saline-alkali condition.

Irrigated alfalfa, pasture, barley;
substratum is high in organic
matter and has only a small
effect on crop growth and per-
meability, thus management is
much the same as on Columbia
fine sandy loam, 0 to 1 percent
slopes; irrigation water should
be applicd slowly.

Irrigated pasture, alfalfa, field
crops; growth is spotty; com-
plete salt reclamation is diffi-
cult Dbeeause of fluctuating
water table.

Irrigated pasture, alfalfa, field
crops; soil dries out slowly and
is easily puddled if cultivated
when too moist; fairly difficult
to work; complete removal of
salts is difficult because of the
fluctuating water table.

Range and fleld crops; uniform
application of irrigation water
is difficult; crop growth in irri-
gated areas 1s spottv; best
remedy is probably a thorough
mixing of the soil by plowing to
a depth of 3 feet or more.
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TasLe 2.—Descriptions of the soils of

Map
symbol

CsB

CyC

CyD

DeA

DeB

DfA

DgA

Soil name

Soil profile (surface soil;

Columbia soils,
channeled, 0 to 8
percent slopes.

Corning gravelly
sandy loam, 3 to
8 percent slopes.

Corning gravelly
sandy loam, 8 to
15 percent slopes.

Corning gravelly
sandy loam, 15 to
30 percent slopes.

Delhi loamy sand,
0 to 3 percent
slopes.

Dellti loamy sand, 3
to 8 percent slopes

Delhi loamy sand,
moderately deep
over clay, 0 to 3
percent slopes.

Delhi loamy sand,
silty substratum,
0 to 3 percent
slopes.

Position and slope subsoil; substratum or parent I Drainage Permeability Runoft
material; all eolors for dry soil)
1
Flood plain cut by Mottled brown, stratified sand, | Imperfect-__| Variable; Very slow____
numerous channels loamy fine sand, and loam; moderate
and oxbows, caus- ‘ same as surface soil; same to very
ing a series of as subsoil. rapid.
ridges.
Undulating alluvial Brown to reddish-brown grav- | Good._____ Slow_________ Medium_.._..
fans and terraces elly sandy loam, slightly hard
that have mound to hard, weak, fine, granular,
microrelief. slightly  acid; yellowish-red
sandy clay, very hard, mas-
sive, slightly acid; yellowish-
red gravelly sandy loam, hard,
massive, neutral.
Rolling (old dis- Brown to reddish-hbrown grav- | Good______ Slow_______._ Rapid________
sected fans). elly sandy loam, slightly hard
to hard, weak, fine, granular,
slightly acid; yellowish-red
sandy clay, very hard, mas-
sive, slightly acid; yellowish-
red gravelly sandy loam, hard,
massive, neutral.
Hilly (old dissected Brown to reddish-brown grav- | Good.__.__ Slow_________ Rapid____.__.
fans); few shallow elly sandy loam, slightly hard
gullies. to hard, weak, fine, granular,
slightly acid; yellowish-red
sandy elay, very hard, mas-
sive, slightly acid; yellowish-
red gravelly sandy loam, hard,
massive, neutral.
Very gently undu- Pale-brown loamy sand, loose, | Somewhat Very rapid_.._| Very slow____
lating alluvial single grain, neutral; pale- excessive.
fans; slightly brown loamy sand, loose,
hummocky in single grain, neutral; same as
places. subsoil or may be light
yellowish brown.
Undulating old dunes | Pale-brown loamy sand, loose, | Somewhat Veryrapid____| Slow_________

and hummocks.

Very gently sloping_ _

Very gently sloping. ..

single grain, neutral; pale-
brown loamy sand, loosc,

single grain, neutral; same as
subsoil or may be light yellow-
ish brown.

Pale-brown loamy sand, loose,

single grain, neutral; pale-
brown loamy sand, loose,

single grain, neutral; brown
elay, hard, blocky, neutral;
resembles subsoil of Modesto
loam.

Pale-brown loamy sand, loose,

single grain, necutral; pale- |
brown loamy sand, loose, |

single grain, ncutral; light-
gray, stratified silt loam and
very fine sand, compact,
slightly hard, platy.

exeessive.

Somewhat
excessive.

Somewhat
excessive.

Very rapid____

Very rapid.___

Very slow. . _.

Very slow.___

|
!
|
I

|
4
|
|
|
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Depth of root zone
and kind of limiting
layer

Fertility

Available
water-holding
capacity in
rootl zone

Present use

Capability

unit

Suitable use

Slight_ _____.

Moderate_ ___

Moderate to
Liigh.

High (wind
erosion).

High (wind
erosion).

ITigh (wind
crosion).

High (wind
erosion).

High_______. i

More than 6 feet____

12 to 18 inches to
slowly permeable
subsoil.

7 to 18 inches to
slowly permeable
subsoil.

6 to 9 inches to very
slowly permeable
subsoil.

More than 6 feet____

More than 6 feet____

36 to 48 inches over
clay substratum.

More than 6 feet____

Moderate__

Moderate
to low.

Moderate
to low.

Moderate
to low,

Moderate___

\
\
|
|
|

_Inches
Variable, 3
to 9.

Range . .| ITle—4

Range, dry-
farmed grain.

Range . _________

Grapes, melons,
sweetpotatoes,
alfalfa, almonds,
and orchards.

Grapes, melons,
sweetpotatoes,
alfalfa, almonds,
and orchards.

Grapes, melons,
sweetpotatoes,
alfalfa, almonds,
and orchards.

Grapes, melons,
sweetpotatoes,
alfalfa, almonds,
and orchards.

IVe-3

IVe-3

Vie-9

1ITe—4

Ille—4

I1le—4

Iile—4

Range; if leveled, deep-plowed,
and  protected from floods,
field crops may be profitable;
areas that are not too sandy
should produce good yields.

Range, dry-farmed grain; crops
respond to nitrogen and phos-
phorus together; in places the
range lias been improved by
reseeding annual clovers and
adding gypsum or single super-
phosphate, or both; in these
places the increase in forage
production is marked.

Range and, if managed earcfully,
dry-farmed grain; yields and
quality of forage can be im-
proved by seeding clover and
adding gypsum and phosphate.

Range; yields and
forage can be improved by
seeding clover and adding
gypsum and phosphate; not
suited to grain; for control of
further erosion, grazing should
be carefully regulated.

quality of

Grapes, orchards, melons, sweet-
potatoes, alfalfa; soil must be
irrigated in quick, light appli-
cations, using short runs, nar-
row checks, and a large head
of water for a uniform appli-
cation; nitrogen applied in
small amounts two or more
times during the growing sea-
son is best; zinc is needed for
best yields of orchard crops;
legumes respond to sulfur;
sandburs and puncture vines
are troublesome weeds; control
of wind erosion needed for
annual crops.

Same as for Delhi loamy sand, 0 to
3 percent slopes, but if the soil
is not leveled, sprinkler irriga-
tion is advisable.

Same as for Delhi loamy sand, 0
to 3 percent slopes, except that
orchards arc poorly suited, less
frequent irrigatiou is nceded,
and overirrigation results in a
temporary perched water table
at depths of 3 to 4 feet, which
may be harmful to deep-rooted
Crops.

Same as for Delhi loamy sand, 0
to 3 percent slopes, except that
less  frequent irrigation is
needed,
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SOIL SURVEY SERIES 19537, NO. 20

TasLe 2—Descriptions of the soils of

Map
symbol

Soil name

Position and slope

Soil profile (surface soil;
subsoil; substratum or parent
material; all colors for dry soil)

Drainage

Permeability

Runoff

DhA

DhB

DkA

DmA

DnA

DoA

DpA

Delhi sand, 0 to 3
pereent slopes.

Delhi sand, 3 to 8
percent slopes.

Dello loamy sand,
0 to 1 percent
slopes.

Dinuba fine sandy
loam, 0 to 1 per-
cent slopes.

Dinuba fine sandy
loam, shallow, 0
to 1 percent
slopes,

Dinuba fine sandy
loam, deep, 0 to
1 percent slopes.

Dinuba fine sandy
loam, slightly
saline-alkali, 0 to
1 percent slopes.

Very gently undulat-
ing; hummoecky in
places.

Undulating; hum-
mocky in places.

Depressions and
blowouts in areas
of Delhi soils.

Nearly level alluvial
fans.

Nearly level alluvial
fans.

Nearly level alluvial
fans.

Nearly level fans._..

Light brownish-gray sand, loose,
single grain, neutral; light
brownish-gray sand, loose,
single grain, neutral; similar
to subsoil but may be light
yellowish brown in places.

Light brownish-gray sand, loose,
single grain, ncutral; light
brownish-gray sand, loose,
single grain, neutral; similar
to subsoil but may be light
yvellowish brown in places.

Grayish-brown sand, loose, single
grain, neutral mottled bluish
eray in many places; grayish-
brown sand with mottles of
strong brown and bluish gray;
loose, single grain; light-gray
sand or loamy sand with mot-
tles of strong brown or bluish
aray.

Gray fine sandy loam, slightly
hard, massive, neutral to
slightly acid; light brownish-
gray, heavy fine sandy loam,
mottled, slightly hard, mas-
sive, neutral, slightly calecar-
ecous; white, stratified silt
loam and very fine sandy
loam, mottled, platy, hard,
caleareous.

Gray fine sandy loam, slightly
hard, massive, neutral to
slightly acid; light brownish-
oray, heavy fine sandy loam,
mottled, slightly hard, mas-
sive, neutral, slightly ecal-
careous; white, stratified silt
loam and very fine sandy
loam, mottled, platy, hard,
caleareous.

Gray fine sandy loam, slightly
hard, massive, neutral to
slightly acid; light brownish-
gray, heavy fine sandy loam,
mottled, slightly hard, mas-
sive, neutral, slightly calcar-
ecous; white stratified silt
loam and very fine sandy
loam, mottled, platy, hard,
caleareous.

Gray fine sandy loam, hard,
massive, moderately alkaline;
mottled grayvish-brown, heavy
fine sandy loam, hard, mas-

sive, moderately alkaline;
white, stratified silt loam,
hard, brittle, platy, calcar-

cous,

Excessive__.

Tixcessive___

Imperfect
to very
poor.

Imperfect - _

Imperfect__ -

Imperfeet_ -

Tmperfect_ .

Very rapid____

Very rapid____

Very rapid_...

Moderate__.._

Moderate_____

Moderate__.__

Slow__._______

Very slow____

Slow__.____._

Ponded_____.

Very slow_ __.

Very slow____

Very slow____

Very slow. ___
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[
Available ‘
water-liolding Present use Capability Suitable use
capacity in unit
root zone |

Depth of root zone
Lrosion and kind of limiting
hazard | layer

Fertility

|
A [
I ‘ | Inches }
High (wind l More than 6 feet. _._| Low__.____| 1to 3. i ,_| Orchards, grapes, IVe—4 Same as for Delhi loamy sand,
erosion). ‘ melons, sweet- 0 to 3 percent slopes, except
‘ potatoes, alfalfa. | that even more frequent irriga-
tion is 1eeded.

High (wind More than 6 feet. ___| Low_____ l 1to3.____ __| Orchards, grapes, IVe—4 | Same as for Delhi loamy sand,

crosion). ‘ | melons, sweet- 0 to 3 percent slopes, but even
potatoes, alfalfa. more frequent irrigation is
| needed; if the soil is not leveled,
sprinklerirrigation is advisable.

None . ... __ Variable; 0 to 48 Low___. 3tod.. _ ___| Pasture or irri- IVw—4 Irrigated pasture, orchards, and
inches to water | gated pasture. other deep-rooted crops can be
table. | | | grown if the soil is filled and

I ] | drained; orchards do not do
well for several years after
| leveling, probably becanse of

’ [ conditions that result froni de-

_ | composition of organic matier;

I [ water table is closest to the sur-

face late in winter and in sum-

mer during peak of irrigation
season.

light _______| Variable; 30 to 30 Moderate __| 6 to S_._____ Grapes, alfalfa, ITw—3 Well suited to crops grown; not

inches to silty field erops, veg- well suited to orchard crops;

substratum, i I etables, mclons. surface soil becomes very con-
| pact if worked when too moist;

f a perelied water table forms if

} soil is overirrigated; grapes and

92

stone fruits commonly require
zine.

Slight - ____ 12 to 24 inches to Moderate._| 2to4_.______ | Tield erops 1Vs-3 Well suited to crops growu; not
silty substratum, ‘ irrigatecd well suited to orchard crops;

pasture. surface soil becomes very coni-
! pact if worked shen too moist;
| frequent, light irrigation
needed; a perched water table
forms if soil is overirrigated;
grapes and stone fruits com-
monly require zinc; suited
only to shallow-rooted crops.
Slight- - - ____| 42 to 60 inches to Moderate__| 7to9_______ Grapes, alfalfa, IIw=3 Same as for Dinuba fine sandy
silty substratum. field crops, loam, 0 to 1 percent slopes,
melons, | but fairly well suited to or-
vegetables., chards if irrigated carefully.

Slight__ . ____| Variable in short Low_______ Sto 7. ... Irrigated pasture, | Ilw—3 | Same as for Dinuba sandy loam,
,  distances; 30 to field crops. slightly saline-alkali, 0 to 1
50 inches to un- | percent slopes.
rolated silby
1 substratum.

891-267—64——3
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SOIL SURVEY SERIES 1957, NO. 20

TapLe 2.—Descriptions of the soils of

Map
symbol

Soil name

Position and slope

Soil profile (surface soil;
subsoil; substratum or parent
material; all colors for dry seil)

Permeability

Runoft

DrA

DsA

DtA

DwA

DxA

DyA

DuA

Dinuba sandy
loam, O to 1
percent slopes,

Dinuba sandy loam,

shallow, 0 to 1
percent slopes.

Dinuba sandy loam,

deep, 0 to 1 per-
cent slopes.

Dinuba sandy loam,

slightly saline-
alkali, O to 1 per-
cent slopes.

Dinuba sandy loam,
moderately saline~

alkali, O to 1 per-
cent slopes.

Dinuba sandy loam,
shallow, slightly
caline-alkali, 0 to
1 percent slopes.

Dinuba sandy loam,
poorly drained
variant, 0 to 1
pereent slopes

Nearly level fans____

Nearly level fans..___

Nearly level fans. ___

Nearly level fans____

Nearly level fans__._

Nearly level fans____

Depressions in near-

ly level plains.

Grayish-brown sandy loam,

slightly hard, massive, neutral
to slightly acid; mottled light-
grayish brown, heavy sandy
loam, slightly hard, massive,
neutral; white, stratified silt
loam and very fine sandy
loam, hard, platy, calearcous.

Grayish-brown sandy loam,

slightly hard, massive, neutral
to slightly acid; mottled light
grayish-brown, heavy, sandy
loam, slightly hard, massive,
neutral; white, stratified silt
loam and very fine sandy
loam, hard, platy, ealcareous.

Grayish-brown sandy loam,

slightly hard, massive, neutral
to slightly acid; mottled light
grayish-brown, heavy, sandy
loam, slightly hard, massive,
neutral; white, stratified silt
loam and very fine sandy
loam, hard, platy, caleareous.

Grayish-brown sandy loam
3 A )

slightly hard, massive, mildly
alkaline; mottled grayish-
brown, heavy sandy loam,
hard, massive, moderately al-
kaline; white, stratified silt
loam and very fine sandy
loam, hard, platy, caleareous.

Grayish-brown sandy loam,

hard, massive, moderately al-
kaline, 25 to 50 percent of
area saline-alkali; mottled
grayish-brown, heavy sandy
loam, hard, massive, moder-
ately alkaline; white, stratified
silt loam and very fine sandy
loam, hard, platy, caleareous.

Grayish-brown sandy loam,

hard, massive, neutral; mot-
tled grayvish-brown, heavy san-
dy loam, hard, massive, mod-
erately alkaline; white, strati-
fied silt loam and very fine
sandy loam, hard, platy,
calcareous.

Dark grayish-brown sandy loam

mottled inm places, slightly
hard, massive, neutral; promi-
nently mottled grayish-brown
heavy sandy loam, slightly
hard, massive, neutral, cal-
carenus; white, stratified silt
loam and very fine sandy
loam, hard, platy, calcareous.

Moderate_____

Imperfect___

Imperfect___

Imperfect__-

Imperfect_._| Very slow____

Imperfect_-_

Very slow____

Very slow._._

Very slow___.

Very slow____

Very slow. ___

Very slow.___

Ponded_ _____
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Erosion
hazard

Depth of root zone |
and kind of limiting Fertility
layer ‘

Available
water-holding
capacity in
rool zone

Present use

Capability
| unit

|
|

Suitable use

Slight_ . _____

Slight__ _____

Slight_ __ _.__

Slight_______

Slight_ . - ____

c Slight - ______

Variable in short Moderate _ _
distances; 30 to
50 inches to un-
related silty
substratum., |

|

12 to 24 inches to | Modemte_,_f
silty substratum. | |

42 to 60 inches to Moderate_
silty substratum. |

Variable; 30 to 50
inches to silty
substratum.

Variable; 30 to 50 Low
inches to silty

substratuni.

12 to 24 inches to
silty substratum.

Variable; 30 to 50 Low__.__.__
inches to silty sub-
stratum or weak

lime hardpan.

4to 6

1to3

|

Alfalfa, field
crops, melons,
vegetables,
irrigated
pasture.

Iirigated pasture,
field crops.

Alfalfa, ficld crops,
melons, vegeta-
bles, irrigated
pasture.

Irrigated pasture,
field crops.

Trrigated pasture,
field crops.

Irrigated pasture,
field crops.

Idle; irrigated pas-
ture, field crops.

IIw-3

IVs—3

ITw~3

ITw-3

|
1Vs-8

IVs-3

IITw-3

|

Well suited to crops grown; not
well suited to orchards, al-
though good yields are ob-
tained where the water table
is deep and management is
good; soil tends to become
compact if worked when too
moist; a perched water table
forms if soil is overirrigated;
erapes and stone fruit com-
monly require zine.

Suited only to shallow-rooted
crops; needs frequent, light
irrigation; tends to compact if
worked when too moist.

Same as for Dinuba sandy loam,

0 to 1 percent slopes, but also
fairly well suited to orchards if
they are irrigated carefully, al-
though there is a danger of
sodium burn or lime chlorosis
for sensitive crops, such as
almonds or peaches.

Suited to crops grown; salts and
alkali are present in local spots
throughout the area; sensitive
crops have spotty growth as
well as sodium burn at edges of
leaves, indicating phosphate
and potash deficiency because
of high pH; soil benefits greatly
from improved drainage and
salt. and alkali reclamation;
soil has a very strong tendency
to become compact if worked
when too moist,

I Fairly well suited to irrigated tre-

foil pasture; reclamation by
improving drainage, by using
sulfur or gvpsum, and by heavy
irrigation is possible but may
take several years; soil has a
very strong tendency to be-
come compact if worked when
too moist.

Fairly well suited to irrigated
trefoil pasture; other crops
would be suited if the soil is
reclaimed; before attempting
reclamation, soil should be
subsoiled to a depth of at
least 3 feet; soil has a very
strong tendency to become
compact if worked when too
moist.

Best suited to irrigated pasture;

where adequate drainage can
he provided, field erops can
be grown, but yields are low
for several years; soil has a
very strong tendency to be-
come compact if worked when
too moist,
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TasLe 2.—Descriptions of the soils of

Soil profile (surface soil; |
Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol | material; all colors for dry soil)
|
l
Dza | Dinuba sandy loam, | Depressions in near- | Gray sandy loam, mottled with | Very poor__| Slow_________ Ponded___ ___
| very paorly drained 1y level plains. strong brown or bluish gray,
variant, slightly hard, massive, mildly to mod-
i saline-alkali, 0 to erately alkaline; prominently |
[ 1 percent slopes. mottled grayish-brown, heavy |
| sandy loam, slightly hard, |
massive, neutral, calcareous;
white, stratified silt loam and
very fine sandy loam, hard, |
platy, calcareous. :
Di Dredge and mine Piles of gravel and Loose gravel and cobbles and a | Excessive__.| Very rapid.___| None________
| tailings. cobbles. little sand; mottled grayish-
brown, heavy sandy loam,
hard, massive, moderately
alkaline; white, stratified silt
loam and very fine sandy
loam, hard, platy, caleareous.

EcF Txchequer rocky Steep uplands; 30 to | Reddish-brown rocky loam, | Ixcessive.__| Moderate___._ Rapid to very ‘
loam, 30 to €60 40 percent of area hard, massive, slightly acid, rapid.
percent slopes. is rock outcrop. 30 to 40 percent of area is rock |

outerop; none; hard green- |
stone that has nearly vertical
bedding places. |

ErD Iixchequer and Rolling and hilly Reddish-brown rocky loam, | Good to Moderate_.___ Medium to |
Auburn rocky uplands, about 30 hard, massive, slightly acid; some- rapid.
soils, 8 to 30 per- percent of area is about 30 percent rock out- what |
cent slopes. rock outerop. crop; about 30 percent of the | exces- |

area has a subsoil like that of sive. !
Auburn clay loam; the rest

has no subsoil; hard green-

stone that has nearly vertical

bhedding planes.

ExB Exchequer and Ridgetops and Reddish-brown rocky loam, | Good_-_____ Moderate_____ Slow to
Auburn soils, 3 swales in hilly hard, massive, slightly acid; medium.
to 8 percent uplands; ocea- an ocecasional rock outerop;
slopes. sional rock out- about 50 percent of the area

crop. has a subsoil like that of Au-
burn clay loam; the rest has
no subhsoil; hard greenstone
that has nearly vertical hed-
ding planes.

ExD Fxehequer and Rolling and hilly Reddish-brown rocky loam, | Good to Moderate.___ Medium to
Auburn soils, 8 to uplands, about 10 hard, massive, slightly acid; sonie- rapid.

30 percent slopes. percent of area is about 10 percent rock out- what
rock outerop. crop; about 40 percent of the exces-
area has a subsoil like that of sive.
Auburn clay loam; the rest
i has no subsoil; hard green-
| stone that has nearly vertical
bedding planes.
FoA Foster very fine Oxbow depressions Mottled dark gravish-brown | Very poor..} Moderate.____ Ponded___ . __
| sandy loam, very in flood plains. very fine sandy loam, soft,
| poorly drained, weak granular calcareous, sa-
| slightly saline- line-alkali in spots; similar to
alkali, 0 to 1 per- surface soil but promincntly
cent slopes. mottled, stratified with sandy
layers; similar to surface soil
but prominently mottled, strat-
ified with sandy layers.
FpA Fresno fine sandy Necarly level valley Light brownish-gray fine sandy | Imperfect_._| Very slow____| Veryslow_.__

toam, slightly
saline-alkali, 0 to
1 pereent slopes.

floor, subiect to a
fluctuating high
water table; hog-
wallow relief in
places.

foam, slightly hard,
neutral to moderately
line; grayish-brown sandy
clay loam, very hard, pris-
matie, strongly alkaline, cal-
careous; light-gray, lime-silica
cemented hardpan overlying
light-gray  loam, massive,
hard, strongly alkaline, cal-
careous.

platy,
alka~
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I
Depth of root zone Available
Krosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
[ root zone
Tnches

None_.___.__ Variable; 30 to 50 | Low-______ 3tod . ___ | Mainly idle.______ IITw-6 Pasture; some areas of this

inches to hardpan. soil have heen leveled at

| considerable expense, but sev-

1 | eral years are usually necessary

’ before they become as pro-

ductive as the surrounding

| | soils; soil has a very strong

[ | tendency to become compact
| i | if worked when too moist.

None________ | More than 6 feet.___| Very low_ I Less than 1___ Idle______________ VITIs-1 Not suited to crops; vield a

| ’ little forage in places.
|
| |

High________ 2 to 16 inches to hard | Low._______ Tto2. ____. Range_ _________. VIle-3 Range; not suitable for reseeding;

rock. ’ careful grazing management
! necessary to control erosion.
|

Slight to 6 to 20 inches to Low to Ttod. .. Range. - ______.__ VIIe-3 Range; not suitable for resceding,.

moderate. ! hard rock. moder- | |
ate. |
‘ |
| |
| | -
|

Slight_______ 6 to 24 inclies to Low to | Tto5._____. | Range___________ VIe-3 Range; suitable for resceding.
hard rock. moder-

ate.

Slight to 6 to 20 inches to l Low to ltod.__.___ Range__ . ________ I Vie-3 Range; suitable for reseeding.

moderate. hard rock. | moder-
ate.

None_____ .| Variable; water Low._ _. _| 2% per foot Pasture or idle_.__| TITw—G6 Pasture; drainage is difficult be-
table at 0 to 36 of soil cause of low position; farmers
inches, above | often find it worthwhile to

water [ cover this soil with Grangeville
table. soil material.
|

Slight - _____ 0 to 10 inches to Low______. 0 to 1 {4to7 | Range, irrigated IIIs-8 Range, irrigated pasture, shallow-
strongly alkaline for salt- pasture. rooted, alkali-tolerant crops;
layer; 24 to 40 tolerant deep-rooted crops, such as
inches to hardpan. plants). orchard crops are not suited;

reclamation is moderately diffi-
| | cult; even after the surface soil
: ‘ is freed of sodium, it is easily
§ | ' dispersed and compacted.
I
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TanLe 2—Descriptions of the soils of

Soil profile (surface soil;

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil)
FrA Iresno fine sandy Nearly level valley Light brownish-gray fine sandy | Imperfect.._| Very slow____| Very slow.___
loam, moderately floor subiect to a loam, slightly hard, platy,
saline-alkaki, 0 to fluctuating high neutral to strongly alkaline;
1 percent slopes. water table; hog- grayish-brown sandy clay
wallow relief in loam, wvery hard, prismatic,
places. strongly alkaline, calcarcous;
light-gray, lime-silica  ce-
mented hardpan  overlying
light-gray  loam, massive,
hard, strongly alkaline, ecal-
careous,
FsA Tfresno fine sandy Nearly level valley Light brownish-gray fine sandy | Imperfect___| Very slow____| Very slow____
loam, strongly floor subiect to a loam, slightly hard, platy,
saline-alkali, 0 to fluctuating high mildly to strongly alkaline;
1 percent slopes. water table; hog- grayish-brown sandy clay
wallow relief in toam, very hard, prismatic,
places. strongly alkaline, calcareous;
light-gray, lime-silica ce-
mented hardpan overlying
light-gray  loam, massive,
hard, strongly alkaline, cal-
careous.
FtA Fresno sandy loam, Nearly level valley Light  brownish-gray  sandy | Imperfect.__| Slow to very Very slow____
slightly saline- floor subiect to a loam, slightly hard, platy, \ slow,
alkali, 0 to 1 per- fluctuating high neutral to moderately alka- [
cent slopes. water table; hog- line; grayish-brown sandy ’
wallow relief in clay loam, very hard, pris-
places. matbie, strongly alkaline, cal-
careous; light-gray, lime-silica
cemented hardpan overlying
light-gray  loam, massive,
hard, strongly alkaline, cal-
careous. |
FuA Fresno sandy loam, | Nearly level valley | Light brownish-gray  sandy | Imperfect___| Slow to very Very slow____
moderately saline- floor subjeet to a loam, slightly hard, platy, slow.
alkali, 0 to 1 per- fluctuating high neutral to sftrongly alkaline;
cent slopes. water table; hog- grayish-brown sandy clay
wallow relief in loam, very hard, prismatic,
places. very strongly alkaline, cal-
careous; light-gray, lime-silica
cemented hardpan overlying
light-gray loam, massive, hard,
strongly alkaline, calcareous. |
FvA Tresno sandy loam, Nearly level valley Light brownish-gray sandy loam,| Imperfeet._.| Very slow____| Very slow__._
strongly saline- floor subject to a slightly hard, platy, mildly to
alkali, 0 to 1 per- fluctuating high strongly alkaline; grayish-
cent slopes. water table; hog- brown sandy clay loam, very
wallow relief in hard, prismatic, very strongly
places. alkaline, calcareous; light-
gray, lime-silica cemented (
hardpan overlying light-gray
loam, massive, hard, strongly
alkaline, calcareous.
FwA Fresno-Dinuba Nearly level valley Tor profile description of soils in | Imperfect___| Slow and very | Very slow____
sandy loams, floor subject to a this complex, see Fresno fine slow. |
slightly saline- fluctuating high sandy loam, slightly saline-
alkali, 0 to 1 per- water table; hog- alkali, 0 to 1 percent slopes,
cent slopes. wallow relief in and Dinuba sandy loam,
places. slightly saline-alkali, 0 to |
percent slopes.
FxA Iresno-Dinuba Nearly level valley Tor profile description of soils in | Imperfect___| Slow and very | Very slow__.

sandy loams,
moderately sa-
line-alkali, 0 to 1
percent slopes.

floor subject to a
fluctuating high
water table; hog-
wallow relief in
places.

this complex, see Fresno
sandy loam, moderately sa-
line-alkali, 0 to 1 percent
slopes, and Dinuba sandy
loam, moderately saline-alka-
1, 0 to 1 percent slopes.

slow.
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Depth of root zone

Available

Krosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
Tnches

Slight - _ . __.. 0 to 10 inches to Low____.__ 0tol (4to7 | Range and irri~ Ivs-8 Range and irrigated saltgrass or
strongly alkaline for salt- gated saltgrass trefoil pasture; reclamation Is
layer; 24 to 40 tolerant or trefoil very difficult; otherwise same
inches to hardpan. plants). pasture. as for Fresno fine sandy loam,

slightly saline-alkali, 0 to 1
percent slopes.

Slight - .- -_._ 0 to 10 inches to Low_._.___ 1 to 3 for Range or idle- ____ VIs-8 Range; a few areas are irrigated
strongly alkaline salt-tolerant by wild flooding; reclamation
layer; 24 to 40 plants only. is extremely difficult.
inches to hardpan.

Slight - ______ 0 to 10 inches to Low_______ 0Otol (3to5 | Range and irri- I11s-8 Range, irrigated pasture, shallow-
strongly alkaline for salt- gated pasture. rooted, alkali-tolerant crops;
layer; 24 to 40 tolerant deep-rooted erops such as or-
inches to hardpan. plants). chard crops are not suited;

fairly easy to reclaim; leaching,
while growing irrigated pas-
ture, will remove most of the
surface sodium in 5 to 10 years.

Slight___ ... 0 to 10 inches to Low._-____ 0tol (3to5 | Range and irri- 1Vs-8 Range, irrigated saltgrass, and
strongly alkaline for salt- gated saltgrass trefoil pasture; reclamation dif-
layer; 24 to 40 tolerant and trefoil pas- ficult.
inches to hardpan. plants). ture.

Slight- ... 0 to 10 inches to Low___..___ 1 to 2 for salt- | Range and idle____| VIs-8 Range; few areas irrigated by
strongly alkaline tolerant wild flooding; reclamation very
layer; 24 to 40 plants difficult.
inches to hardpan. only.

Stight. - - o.__ 0 to 20 inches to Low__.____ 0to 4 (3to6 | Irrigated pasture_.| IT1s-8 Irrigated pasture; reclamation
strongly alkaline for salt- moderately difficult.
layer; 24 to 48 tolerant
inches to hardpan plants).
or compact silt.

Slight_ .- _. 0 to 20 inches to Low.____.__ Oto4 (3 to6 | Irrigated pasture_.| TVs-8 Trrigated pasture; reclamation

strongly alkaline
layer; 24 to 48
inches to hardpan
or compact silt.

for salt-
tolerant
plants).

difficult.
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of the soils of

Soil profile (surface soil;

Tasue 2.—Descriptions

Map Soil name Position and slope subsoil; substratum or parent | Drainage Permeahility Runoff
symbol material; all colors for dry soil) |
I \
[
GTA Grangeville fine Nearly level flood Grayish-brown fine sandy loam, Imperfect_,_‘ Moderately Very slow.. |
sandy loan, 0 to plains; occasional soft, wealk granular, mildly | rapid. [
| 1 pereent slopes. flooding. alkaline; grayish-brown fine |
| sandy loam, mottled, soft, ‘
[ weak granular; generally mild- l 1
ly alkaline but ecalcareous in ‘
| places; similar to subsoil but
[ | faintly mottled and calcare- |
| ous.
GgA Grangeville finc Nearly level flood | Grayish-brown fine sandy loam, | Imperfect...| Moderately__. Very slow_.___
sandy loam, plains; oceasional soft, weak granular, mildly rapid. ‘
slightly saline- flooding. alkaline; grayish-brown fine
alkali, 0 to 1 per- | | sandy loam, mottled, soft,
cent slopes. | weak granular; generally mild- | ‘
Iy alkaline but calcareous in | | |
L | places; similar to subsoil but ‘ |
| faintly mottled and calcare- |
ous, \
GhA I Grangeville sandy Narrow streaks and Brown to grayish-brown sandy | Imperfect._.| Moderately ' Very slow.___.
| loam, 0 to 1 very low ridges ‘ loam, soft, massive, neutral; | rapid.
percent slopes. at the edges of brown to grayish-brown sandy
alluvial fans. | loam, soft, massive, neutral;
| . similar to subsoil but faintly
mottled and caleareous.
GkA Grangeville sandy Narrow streaks and Brown to grayish-brown sandy Imperfect___| Moderate..___ Very slow_____
loam, slightly very low ridges at loam, soft, massive, neutral;
salinc-alkali, 0 to the edges of | brownto grayish-brown sandy
1 percent slopes. alluvial fans, loam, soft, massive, neutral; |
similar to subsoil but faintly | )
| . mottled and calearcous. |
GmA Grangeville very | Nearly level flood | Grayish-brown very fine sandy Imperfect___| Moderate_____ | Very slow. ...
fine sandy loam, | plains; occasional |  loam, soft, weak granular, 3 |
0 to 1 percent | flooding. | mildly alkaline; similar to ‘ !
slopes. | | surface =oil but mottled and ;
| caleareous in numerous places;
| similar to subsoil but faintly ;
‘ mottled and calcarcous. [
GnA Grangeville very fine | Very shallow depres- | Grayish-brown very fine sandy Imperfect_ _| Moderate_____ Very slow__ ..
sandyloam, slight- sions in  flood | loam, soft, weak granular, i |
Iy saline-alkali, 0 plains; occasional mildly alkaline; similar to ]
to 1 percent slopes. flooding. surface soil but mottled and
caleareous in numerous places;
| similar to subsoil but faintly |
7 |
mottled and calcarcous. |
GoA Grangeville very fine | Very shallow depres- | Grayvish-brown very fine sandy  Imperfeet_ .| Moderate_____| Very slow____
sandy loam, mod- sionsinﬁoodplains;‘ loam, soft, weak granular, ‘
erately saline- oceasional flooding. mildly alkaline; similar to |
alkali, 0 to 1 per- | surface soil but mottled and | |
cent slopes. caleareous in numerous places; ! |
similar to subsoil but faintly 3
mottled and caleareous.
GrA Greenfield fine sandy | Nearly level to very | Light brownish-gray fine sandy | Good_ _____ Moderate Very stow_ _ .
loam, 0 to 3 per- gently sloping allu- loam, slightly hard, massive, I |
cent slopes. vial terraces. neutral; brown fine sandy | |
| loam, hard, weak blocky, neu- ‘
| tral; pale-brown sandy loam, ‘ [
massive, stratified with silt |
loam in places, neutral. | | !
1 i
| |
GsA Greenfield  sandy | Nearly level to very | Light brownish-gray fine sandy | Good_. ____ Moderately | Very siow. .__
loam, 0 to 3 per- | gently sloping al- loam, soft, massive, neufral; rapid. |
cent slopes. luvial terraces. brown sandy loam, hard, weak }
blocky, neutral; pale-brown
‘ sandy loam, massive, stratified
with silt loam in places,
1 neutral.
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Erosion
hazard

Depth of root zone
and kind of limiting
layer

Fertility

Available
water-holding
capacity in

| root zone

Present use

Capability
unit

Suitable usc

Slight. . ___

Slight________

Slight________

Slight________

Slight

Slight - _ . ___.

Slight_ - ...

Slight. ______

More than 6 feet_ ___

More than 6 feet____

More than 6 feet_ . __

More than 6 feet____

More than 6 feet____

More than 6 feet_ ___

More than 6 feet____

More than 6 feet____

More than 6 feet_ ___

691-267—64—+4

High _____

Moderate__

Moderate __

Moderate___

High - ____

Moderate
to high.

Moderate
to high.

{ Inches

[ 6to9__

6to9 . ___

Sto10______.

Sto10_______

Alfalfa, truck and
field ecrops,
some orchards.

Alfalfa, field
crops,

Grapes, irrigated
pasture, field
crops.

Trrigated pasture_.

Alfalfa, trucl
crops, some
orchards.

Alfalfa, field crops-

Pasture_ . ________

Alfalfa, grapes,
orchard, field,

and truck crops.

Alfalfa, grapes,
orchard, field,

and truck crops.

TTw—2

ITw-2

ITw-2

Tlw—2

Ilw—2

ITw-2

IITw—-6

I-1

Well suited to alfalfa and truck

and field crops; fairly well
suited to orchards; serious
weed problems, particularly
with johnsongrass and bermu-
dagrass,

Well suited to alfalfa and field
crops; improved drainage and
reclamation by flooding needed
during periods when water
table is low; serious weed
problems.

Well suited to grapes, irrigated
pasture, and field crops; not
well suited to orchards; weed
problem less serious than or
other Grangeville soils nearby.

Well suited to pasture and field
crops; removal of the excess
salts and alkali fairly easy if
zood drainage can be estab-
lished.

Same as
sandy
slopes.

for Grangeville fine
loam, 0O to 1 percent

Same as for Grangeville fine
sandy loam, slightly saline-
alkali, 0 to 1 percent slopes.

Suitable only for pasture unless
reclaimed; reclamation is mod-
erately difficult; deep drain-
age ditches are needed but are
difficult or impossible to in-
stall because of lack of suitable
outlets.

Well suited to a wide variety of
crops; peaches, almonds, and
grapes respond to applications
of zine; all crops except leg-
umes respond to applications
of nitrogen; legumes respond
to applications of sulfur; soil
tends to become compact if
worked when too moist.

Same as for Greenfield fine
sandy loam, 0 to 3 percent
slopes, but soil has less tend-
ency to become compact.
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TasLe 2—Descriptions of the soils of

Soil profile (surface soil;

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil)
GsB Greenfield sandy | Gently sloping allu- | Light brownish-gray fine sandy | Good____._ Moderately Slow_________
loam, 3 to § per- vial terraces. loam, soft, massive, neutral; | rapid.
cent slopes. brown sandy loam, hard, weak
blocky, neutral; pale-brown
sandy loamn, massive, stratified
with silt loam in places,
neutral.
GvA Greenfield sandy Nearly level to very | Light brownish-gray fine sandy | Good______ Moderately Very slow___ .
loam, deep over gently sloping al- loam, soft, massive, neutral; rapid.
hardpan, 0 to 3 [uvial fans. brownsandy loam, hard, weal,
percent slopes. blocky, neutral; pale-brown
sandy loam, massive, strati-
fied with silt loam in places, |
neutral, overlying unrelated
hardpan of buried Madera or
San Joaquin soil.
HbA Hanford fine sandy | Nearly level to very | Pale-browu to brown fine sandy | Good_____. Moderately Very slow____
loam, 0 to 3 per- gently sloping al- [oam, slightly hard, massivc, rapid.
| cent, slopes. luvial fans. slightly acid to neutral; pale-
| brown tolight yellowish-brown
fine sandy loam, soft, massive,
neutral; similar to subsoil.
HbmA Hanford fine sandy | Nearly level to very | Pale-brown to brown fine sandy | Somewhat Moderately Very slow___.
loam, moderately gently sloping al- loam, slightly hard, massive, excessive, rapid.
deep over sand, 0 luvial fans. slightly acid to neutral; pale-
to 3 percent brown tolight yellowish-brown
slopes. fine sandy loam, soff, massive,
neutral; white sand speckled
with black grains and mica,
| single grain, loose, neutral. )
HbpA Hanford fine sandy | Nearly level to very | Pale-brown to brown fine sandy | Good______ Moderately Very slow_ . __
[oam, moderately gently sloping al- loam, slightlv hard, massive, rapid,
deep oversilt, 0 to luvial fans. slightly acid to neutral; pale-
1 percent slopes.! brown tolight vellowish-brown
fine sandy loam, soft, massive,
neutral; white silt loam and
very fine sandy loam, strati-
fied, slightly hard, massive,
neutral.
HbsA Hauford fine sandy | Nearly level to very | Pale-brown to brown fine sandy | Good______| Moderately Very slow_ __ _
loam, deep over gently sloping al- loam, slightly hard, massive, rapid.
silt, 0 to 1 percent luvial fans, slightly acid to neutral; pale-
slopes.t hrowntolight yellowish-brown
fine sandy loam, soft, massive,
ncutral; white silt loam and
very fine sandy loam, strati-
fied, slightly havd, massive,
neutral.
HcA Hanford gravelly Nearly level to very | Pale-hrown to brown fine sandy | Somewhat Rapid_____.__| Veryslow____
sandy loam, 0 to 3 gently sloping low loam, slightly hard, massive, excessive.
percent slopes. beneches, 10 {to 15 slightly acid to neutral; pale-
fecet above flood brown to light vellowish-brown
plains. gravelly sandy loam, soft, mass-
ive, neutral; similar to subsoil.
HdA Hanford sandy Nearly level to very | Pale-brown to brown sandy | Good______ Rapid__.___.__ Very slow____
loam, 0 to 3 per- gently sloping loam, slightly hard, massive,
cent slopes. alluvial fans, slightly aecid to neutral; pale-
brown to light yellowish-
brown sandy loam, massive,
neutral, simtlar to subsoil.
HdB Hanford sandy Gently sloping ter- | Pale-brown to light yellowish- | Good___.___ Rapid______._. Slow_ ...

loam, 3 to 8 per-
cent slopes.

See footnote 1, page 42.

race edges.

brown sandy loam, massive,
neutral; pale-brown to light
vellowish-brown sandy loam,
massive, neutral; similar to
subsoil.
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Depth of root zone Available
Erosion and kind of limiting Fertility water-holding
hazard layer capacity in
root zone
Inches
Slight . - __.. More than 6 feet____| Moderate 7010 .
to high. |
Slight - . _____ 38 to 54 inches to Moderate Sto7_ .o ..
unrelated hard- to high.
pan.
1
Slight .. _____ More than 6 feet_.__| High_______ | 7to 10 ____
1
|
|
1
!
Slight- .. ____| 20 to 36 inches to | Moderate__ | 4 to 6..__.
clean sand.
Slight_______ Highly variable; 24 | IHigh__ ___ L 6to9 . _
to 54 inches to ‘
compact silt.
Slight- -~ .___ Variable but aver- High.______ 7to10.___
ages 48 to 60 inches
to compact silt.
Slight .- ___. More than 6 feet____| Moderate___| 3 to 5______
. Shght______. More than 6 feet . ___}] Moderate S5to7.._ _._
to high.
Slight . ______ More than 6 feet . __| Moderate | 5to /A
to high. |

orchard, truck,
and field crops.

Present use Capability
unit
Alfalfa, grapes, ITe-1
orchard, field,
and truck crops.
Alfalfa, grapes, ITs-3
orchard, field,
and truck crops.
__t Alfalfa, grapes, I-1
1 orchard, truck,
and field crops.
Alfalfa, range . ___ I11s—4
Alfalfa, grapes, I-1
orchard, truck,
and field crops.
Alfalfa, grapes, I-1
orchard, truck,
and field crops.
__) Field crops, I1Ts-4
alfalfa.
__| Alfalfa, grapes, I-1
orchard, truck,
and field crops.
‘ Alfalfa, orapes, ITe—1

Suitable use

Same as for Greenfield fine
sandy loam, 1 to 3 percent
slopes, but requires contour

furrow or sprinkler irrigation.

Same as for Greenfield fine sandy
loam, 0 to 3 pereent slopes, but
deep-rooted crops, such as wal-
nuts, are not well suited; must
be irrigated ecarefully to pre-
vent a perehed water table.

Well suited to erops grown; soil
has a strong tendency to be-
come compact if worked when
too moist: few spots where zine
is deficient; nitrogen needed for
best yvield of most crops except
leguntes.

Same as for IManford fine sandy
loam, 0 to 3 percent slopes, but
best suited to shallow-rooted
crops; requires frequent, light
irrigation,

Bame as for Hanford fine sandy
loam, 0 to 3 pereent slopes, but
overirrigation should be care-
fully avoided on orchard crops.

Same as for Hanford fine sandy
loam, 0 to 3 percent slopes, but
overirrigation should be care-
fully avoided on orchard crops.

Well suited to field crops, alfalfa,
orchards, and grapes; requires
rather frequent, light irriga-
tion.

Same as for Hanford fine sandy
loam, 0 to 3 percent slopes, but
has only a moderate tendency
to become compact if worked
when too moist.

Same as for Hanford fine sandy
loam, 0 to 3 percent slopes,
but has only a moderate
tendency to become compact
if worked when too moist and
requires contour furrow or
sprinkler irrigation to control
erosion.
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Tasre 2.—Descriptions of the soils of

| Soil profile (surface soil;
Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil)

HdC Tanford sandy Sloping terrace Pale-brown to light yellowish-| Good.______ Rapid_._.____ Slow to
loam, 8 to 15 per- cdges. brown sandy loam, massive, medium.
cent slopes. neutral; pale-brown to light

yellowish-brown sandy loam,
massive, neutral; similar to
subsoil.

HddA Hanford sandy Depressions in allu- | Grayish-brown sandy loam, | Poor_____ _‘ Rapid________ Ponded_ _____
loam, poorly vial fans. slightly hard, massive, neu- ‘
drained variant, tral; grayish-brown sandy
0 to 1 percent loam, massive, neutral; simi-
slopes. lar to subsoil but mottled

with light gray or strong
\ brown.

HdmA | Hanford sandy loam, | Nearly level te Pale-brown sandy loam, slightly | Somewhat | Rapid...___ Very slow_ . __|
moderately deep gently sloping hard, massive, slightly acid to oxces-
over sand, 0 to 3 alluvial flood neutral; pale-brown to light sive.
percent slopes. plains. vellowishi-brown sandy loam,

massive, neutral; light brown-
[ ish-gray sand, loose, single
[ grain, neutral. i

HdpA : Hanford sandy Nearly level alluvial | Light brownish-gray to pale- | Good.______ Rapid__.__.___ Very slow____

loam, moderately fans. brown sandy loam, slightly |
| deep over silt, 0 hard, massive, slightly acid to
to 1 percent neutral; pale-brown to light |
| slopes.i yellowish-brown sandy loam, ]
massive, neutral; white, strat-
1 ified silt loam and fine sandy |
loam, massive, hard, neutral.

HdsA | Hanford sandy Nearly level alluvial | Light brownish-gray to pale- | Good____.__| Rapid____.____ Very slow._ ___|

| loam, deep over fans. brown sandy loam, slightly

| silt, 0 to 1 per- hard, massive, slightly acid to

cent slopes.! neutral; pale-brown to light

yellowish-brown sandy loam,

massive, neutral; white, strat-

| ified silt loam and fine sandy
loam, massive, hard, ncutral.

HeA Hanford very fine Nearly level flood Brown very fine sandy loam, | Good______ Moderate_____ Very slow. ___
sandy loammn, 0 to plains that are soft, weak granular, neutral;
I percent slopes. occasionally pale-brown to light yellowish-

flooded, brown very fine sandy loam,
massive, neufral; similar to
subsoil.

HfA Hilmar loamy sand, | Nearly level alluvial | Light brownish-gray loamy | Imperfect. .| Very rapid.___| Very slow____|
0 to 1 percent fans that have sand, soft, massive, slightly ‘
slopes. small hummoeky acid to neutral; similar to sur-

areas. face soil but mottled and cal-
careous; light-gray, stratified
silt loam and sandy loam,
platy, hard, strongly cal-
careous.
HfdA IIilmar loamy sand, | Nearly level alluvial | TLight brownish-gray loamy sand, | Imperfeet__| Very rapid_._.| Very slow____

deep, 0 to 1 per-
cent slopes.

fans that have
small  hummoeky
areas.

soft, massive, slightly acid to

ncutral; similar to surface
soil but mottled and eal-

careous; light-gray, stratified
silt loam and sandy loam,
platy, hard, strongly cal-
carcous.

I This soil was described under the series name “Ripperdan’’ in University of California Soil Survey Report No. 15, Soils of Itastern
Stanislaus County, California (3), and in some other University of California publications.
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Depth of root zone Available
Erosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
1 root zone \
j 1
Inches |
Moderate_ . __| More than 6 feet.___| Moderate Slo 7. .. _. Grapes, orchard, IVe-1 Same as for Hanford fine sandy
| : to high. pasture. loam, 0 to 3 percent slopes,
| but has only a moderate tend-
i ency to become compact if
worked when too moist and
[ needs irrigation by contour
furrows or sprinklers and con-
| tour planting and cultivation
: to control erosion.
None________ More than 6 feet____| Moderate.__| 5to 7_.______ Pasture, field ITw-2 Fairly well suited to crops grown;
| crops. difficult to drain except with
| | drainage pumps; can be cov-
! ered in leveling so that there
| is ample thickness of well-
‘ drained soil.
Slight_ . ___._ 24 to 36 inches to \ Moderate___t 3 to 4______ | Alfalfa, truck I1Is-4 Same as for Hanford fine sandy
i clean sand. crops, range. loam, 0 to 3 pereent slopes, but
’ has only a slight tendency to
become compaet and is well
suited to shallow-rooted crops,
| but poorly suitced to deep-
‘ ] rooted crops; also, it requires
| Irequent, light irrigation.
Slight . - B Highly variable; 30 | Moderate 4to7 . _| Alfalfa, grapes, 11s-3 Same as for Haunford fine sandy
to 54 inches to to high. orchard, truck, loam, O to 3 percent slopes;
compact slowly and field crops. silty substratum impedes pene-
permeable silt, tration of roots and water
slightly.
\
Slight_ .- ___ Averages 48 to 60 | Moderate 7Tto8 .. . Alfalfa, grapes, I-1 Same as for Hanford finc sandy
[ inches to compact to high. orchard, truck, loam, G to 3 pcreent slopes;
slowly permecable | and field crops. silty substratum impedes pene-
| silt. | tration of roots and water only
| slightly.
| I
|
Slight_ - - . _. More than 6 feet-_._| High. ___.__ | Sto 10__.___. Alfalfa, grapes, I-1 Well suited to crops grown;
| orchard, truck, strong tendency to beconmce
and field crops. compact if worked when too
moist; nitrogen ueeded for
[ | best yield of most crops except
| legumes.

Moderate 1 Highly variable; 24 Tow__ | 1Ttod._______ Alfalfa, pasture, TITw—4 Poorly suited to orchards; fairly
(wind | fo 60 inches to | field crops, well suited to the other crops
erosion). compact silt or grapes, sweet- grown; grapes and orchard

hardpan. l potatoes, few crops sometimes show cvidence

| orcliards, of zine deficicney or sodium

, burn; frequent, light applica-

| ‘ | iions of water, coupled with

area-wide drainage, needed to

I ‘ prevent the water table from
! i I rising.

Moderate 42 to 60 inches to | Low__ ____ 2to 3. ... __ Alfalfa, pasture, TITw—4. Same as for Hilmar loamy sand,
(wind ero- compact silt  or field crops, 0 to 1 percent slopes; poorly
sion). hardpan. arapes, few or- suited to orchard ecrops and

chards, sweet- - fairly well suited to the other
potatoes. Crops grown.
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TaBLE 2.—Descriptions of the soils of

| Soil profile (surface soil; :
Map Soil name Position and slope subsoil; substratum or parent I Drainage Permeability Runoff
symbol | material; all colors for dry soil)
[ |
| E
HkbA Hilmar loamy sand, | Nearly level alluvial | Light brownish-gray loamy sand, [ Imperfeet__| Very rapid___ | Very slow.___
slightly saline-al- fans. l soft, massive, neutral; similar
kali, 0 to 1 percent to surface soil but mottled
slopes. and calcareous; light-gray,
stratified silt loam and sandy
loam, hard, platy, strongly
| calearcous.
HfeA Hilmar loamy sand, | Depressions in near- | Mottled grayish-brown loamy Very rapid. _.| Ponded______
very poorly drain- ly level alluvial sand, soft, massive, neutral, |
ed variant, mod- fans. calcareous in spots; similar to
erately saline-al- surface soil; light-gray, strati-
kali, 0 to 1 pereent fied silt loam and sandy loam,
slopes. hard, platy, strongly calcar-
eous.
HkaA Hilmar loamy sand, | Depressions in near- | Grayish-brown loamy sand, soft, Very rapid____| Ponded._____
poorly drained, ly level alluvial massive, ncutral, similar to |
slightly saline-al- fans. surface soil but mottled and
kali, 0 to 1 percent calecareous; light-gray, strati-
slopes. | fied silt loam and sandy loam,
hard, platy, strongly cal-
careous.
HmA Hilmar sand, 0 to | Nearly level, very Light brownish-gray sand, Very rapid__._| Very slow____.
3 percent slopes gently undulating loose, single grain, slightly |
fans, some hum- acid or neutral; similar to sur-
mocky areas. face soil but mottled and cal-
carcous; light-gray, strati-
fied silt loam and sandy loam,
hard, platy, strongly ecal-
carcous.
HnA Honecut clay loam, Nearly level flood Brown eclay loam, hard, weak Very slow_ _._
0 to 1 percent plains; occasional blocky, neutral; similar to
slopes. flooding. surface soil but massive;
brown loam, hard, massive,
slightly acid to neutral.
HoA Honcut fine sandy Nearly level flood Brown fine sandy loam, slightly Very slow . __|
loam, 0 to 1 per- plains; occasional hard, massive, neutral; similar
cent slopes. flooding. to surface soil; brown sandy
loam, slightly hard, slightly
acid to neutral.
HpA Honecut loam, 0 to 1 | Nearly level flood Brown loam, hard, weak blocky, Very slow___._
pereent slopes. plains; occasional neutral; similar to surface
flooding. soil but massive; brown sandy
loam, slightly hard, slightly
acid to neutral.
HrA Honcut sandy loam, | Nearly level flood Brown sandy loam, slightly Very slow____
0 to 1 percent plains; oceasional hard, massive, neutral; simi-
slopes. flooding. lar to surface soil; brown
sandy loam, slightly hard,
slightly acid to ncutral.
HsB Hopeton clay, 3 to Gently sloping or Dark-gray to dark-brown clay, Very slow____| Slow to
§ percent slopes. undulating allu- blocky, very hard, slightly medium.
vial fans. acid; dark-gray clay, very
hard, prismatic and blocky,
mildly alkaline, calcarcous in
lower part; light-gray sand-
stone, weakly consolidated.
HtA Hopeton clay loam, | Very gently sloping..{ Dark-gray to dark-brown blocky Very slow to
0 to 3 percent clay loam, hard, slightly acid; slow.
slopes. dark-gray eclay, very hard,
prismatic and blocky, mildly
alkaline, calecareous in lower
part; light-gray sandstone,
weakly consolidated.
HtB Hopeton clay loamn, | Gently sloping or | Dark-gray to dark-brown blocky Slow to
3 to 8 percent undulating. clay loam, hard, slightly acid; medium.
slopes. dark-gray clay, very hard,
prismatic and blocky, mildly
alkaline, calearcous in lower
part; light-gray sandstone,
weakly consolidated.
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Depth of root zone

Available

Erosion and kind of limiting Fertility water-holding Present use | Capability Suitable use
hazard layer capacity in unit
root zone |
|
Inches
Moderate Highly variable; 24 Low_______ l1tol3_ . __ Pasture, alfalfa, I1Tw—4 Fairly well suited to crops grown;
(wind ero- to 60 inches to field crops. salts and alkali can be removed
sion). compact silt or with normal irrigation if drain-
hardpan. age is provided and gypsum
added.

None____..__ 24 to 36 inches to Low____.__ 1to2_ __..___ Pasture_ _________ IVw—4 Well suited to pasture; poorly
hardpan. suited to cultivated crops;

reclamation is difficult because
of lack of suitable drainage
outlets and scepage from sur-
rounding fields.

None__._____ 12 to 36 inches to Low_______ 1t02 ___.___ Pasture_ _ ________ IVw—4 Same as for IHilmar loamy sand,
water table, hard- very poorly drained variant,
pan at 24 to 48 moderately saline-alkali, 0 to
inches, 1 percent slopes.

High (wind Highly variable; 24 Low.___.___ 1540 2 .. Alfalfa, pasture, IITw—4 Same as Hilmar loamy sand, 0 to

erosion). to 60 inches to field crops, 1 percent slopes, except that
compact silt or grapes, sweet- this soil requires more frequent
hardpan. potatoes. irrigation and has lower yields.

Slight ____.__. More than 6 feet____| High_______ 9to1l.____ Orchard crops, alfal-] I-1 Well suited to crops grown;
fa, field crops, strong tendency to become
pasture. compact if worked when too

moist.

Slight - _.____ More than ¢ feet____| High_______ 7to10.__.___ Orchard crops, al- | I-1 Same as for Honcut clay loam, 0
falfa, field crops, to 1 percent slopes, but has
pasture, grapes, only a moderate tendency to
truck crops. become compact if worked

when too moist.

Slight - - - .- More than 6 feet._._| High_______ 9toll .. Orchard crops, al- | I-1 Same as for Honeut clay loam, 0
falfa, field crops, to 1 percent slopes, but has
pasture, grapes, only a moderate tendency to
truck crops. become compact if worked

when too moist.

Slight - - _._. More than 6 feet ____| Moderate_._} 5to 8__.___.__ Orchard crops, al- | I-1 Same as for Honcut clay loam, 0
falfa, field crops, to 1 percent slopes, but has
pasture, grapes, only a very slight tendency to
truck crops. become compact; subject to

occasional winter floods of
short duration.

Slight .- - _.._ 24 to 40 inches to Moderate.__{ 6 to 10.______ Dry-farmed I1Is-5 Well suited to crops grown; water
weakly consoli- grain, range, should be applied very slowly
dated sandstone. irrigated pas- in irrigation areas because of

ture very slow permeability,

Slight. .- _.__| 24 to 40 inches to | Moderate.__| 6 to 10_______ Dry-farmed I1Ts—3 Well suited to crops grown; water
weakly consoli- grain, range, ir- should be applied slowly in
dated sandstone. rigated pasture. irrigated areas.

Slight. - . ____ 24 to 40 inches to | Moderate_._} 6 to 10.______ Dry-farmed IVe-3 Well suited to crops grown; water
weakly consoli- grain, range, ir- should be applied very slowly
dated sandstorne. rigated pasture. to control erosion on irrigated

areas.
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Tasre 2.—Descriptions of the soils of

Soil profile {(surface soil;

|

|
|

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil) |
|
HuA Hopeton loam, 0 to | Very gently sloping._| Dark-gray todark-brownblocky ‘l Good__ . __ Slow_______. Very slow to
3 percent slopes. clay loam, hard, siightly acid; I slow.
dark-gray clay, very hard, (
prismatic and blocky, mildly
alkaline, calcareous in lower
part; light-gray sandstone, 1
' weakly consolidated. ;

HuB Hopeton loam, 3 to | Gently sloping or Dark-gray to dark-browu blocky | Good.______ J Slow_________ | Slow____.____

8 percent slopes. undulating. clay loam, hard, slightly acid; | |
dark-gray rclay, very hard, } |
prismatic and blocky, mildly | i
' alkaline, caleareous in lower \
| part; light-gray sandstone, |
weakly consolidated. | |

HvB Hornitos fine sandy | Undulating uplands | Pale-brown to light reddish- | Good___ | Moderately slow to
loam, 3 to 8 per- that have mound brown fine sandy loam, mas- | [ rapid. medium,
cent slopes. microrelief. sive, slightly hard, medium ! |

acid; none; white to reddish- i ! \
vellow guartz sandstone, mod- | |
| erately consolidated, \ ‘ i

HvD Hornitos fine sandy | Rolling to hillv up- Pale-brown to light reddish- | Somewhat Moderately l Medium to
loarn, 8 to 30 lands that have | brown fine sandy loam, mas- | excessive. | rapid. | rapid.
percent slopes. scattered rock sive, slightly hard, medium | \

outerops. acid; none; white to reddish-
yellow quartz sandstone. mod-
erately consolidated. |

HyB Hornitos gravelly I Undulating uplands | Pale-brown to light reddish- | Good_._ __._ Moderately Slow to
fine sandy loam, that have mound brown fine sandy loam, mas- [ rapid. nredium.
3 to 8 perecent microrelicf. sive, slightly hard, medium
slopes. acid; none; white to reddish-

vellow quartz sandstone,
moderately consolidated.

HyD Hornitos gravelly Rolling to hilly up- Pale-brown to light reddish- J Somewhat Moderately Medium to
fine sandy loam, 8 lands that have brown fine sandy loam, mas- exeessive, rapid. ropid.
to 30 percent scattered rock sive, slightly hard, medium
slopes. outerops. acid; none; white to reddish-

vellow quartz sandstone,
moderately consolidated.

KeB Keyes cobbly clay Undulating high Grayish-brown cobbly eclay| Good_.___. , Very slow_.__] Very slow to
loam, 0 to 8 per- terraces that have loam, hard, massive, medium medium,.
cent slopes. mound microrelief, acid; grayish-brown gravelly

clay, hard, slightly acid;
vellowish-brown hardpan

overlying bluish-gray beds of

andesitic sand, gravel, and i
tuff beds.

KgB Keyes gravelly clay | Undulating high Grayish-brown cobbly clay | Good..____| Very slow_.__| Very slow to
loam, 0 to 8 per- terraces that have loam, hard, massive, medium | medinm.
cent slopes. mound microrelief, acid; gravish-brown gravelly |

clay, hard, =slightly acid;
vellowish-brown hardpan
overlying bluish-gray beds of
andesitic sand, gravel, and
tuff beds. |

La | Lava and sand- Small sandstone Scabhy jumbles of rock_ - ______ T S leme oo .

stone rockland. buttes and lava |
flows.
MaA Madera loanm, O to | Very gently undulat- | Brown loam, hard, wmassive, | Good __.___ Very slow____ Very slow____

2 percent =lopes.

ing old fans that
have mound
microrelief in
unleveled areas.

nentral; reddish-brown sandy
clay to clay, very hard, blocky, |

neutral to mildly alkaline;
brown, indurated hardpan

overlying vellowish-brown ‘
sandy loam, very hard, mas-
sive, mildly alkaline.

[
[
\
i




Erosion and kind of limiting Tertility water-holding |
hazard layer capacity in
I root zone
| I | Inches
Slight. . . . | 24 to 40 inches to | Moderate 6 to 10_._ .. _
weakly consoli-
dated sandstone.
. i 1
Slight___ . _ | 24 to 40 inches to | Moderate_ 6 to 10
: weakly consoli-
dated sandstone.
\
| |
Slight to 3 to 14inches to hed- | Very low___ ¥ to 1%4.__
moderate. ‘ rock.
\
High_ _______ 3to 12inches to bed- | Verylow. . Y% to 1. _ . ___
] rock. ‘
Slight to 3 to 14 inches (o Veryvilow__.. Mtol__._____
moderate. hedrock, I
|
|
High______ 3 to 12 inches to | Verylow_ = Ytol_ ______
bedrock,
Slight-______| 10 to 20 inches to Low._______ 2to4d ..
hardpan.
|
Slight___ _ . | 10 to 20 inches to Low.__.___ 2to4 ..
hardpan.
- |
[
[
Slight,_ __ __ | 18 to 40 inches to Low._______ 3to ..
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|
Depth of root zone

Available

hardpan.

Present use | Capahility Suitable usc
‘ unit
| l
Dry-farmed 11Is-3 | Same as for Hopeton clay loam,
| grain, range, ir- 0 to 3 percent slopes.
rigated pasture.

Dry-farmed IVe-3 ! Same as for Hopeton clay loam
g.min, range, ir- 3 to 8 percent slopes.
rigated pasture.

Range_ . . _ _ VIIe-9 | Range; not suitable for reseeding;

| carrying capacity is low.
I
Range.__._ ______ ' VIle-9 ‘ Range; not suitable for reseeding;
| | carrying capaeity is fow.
i
Range_ ___ .. | VIIe-9 Same as for Hornitos fine sandy
\ loam, 3 to 8 percent slopes,
I hut carrying ecapacity very
l low.
Range__ . ____. VIIe-9___| Same as for Hornitos fine sandy
‘ loam, 3 to 8§ percent slopes, but
carrying capacity very low.
l Range_..________ VIe-9____| Suitable for range; reseeding is
| difficult hecause of cobbles,
which are concentrated in
! patches between the mounds.
|
[
Range, irrigated IVe-3 Suitable for range and pasture;
| pasture, dry- poorly suited to cultivated
farmed grain, crops; range improvement by
fertilizing and reseeding is
feasible.
Tieluded in range. .| VIIIs—1 Little or no agricultural value;
sandstone quarried in places
| for building stone.

Mainly irrigated IVs-3 Well suited to pasture, fairly well
pasture and suited to field crops, poorly
field crops, few suited to orchards and vine-
vineyards and vards; careful irrigation neces-
orchards, sary to prevent a perched

water table from forming; soil
has a strong tendency to com-
pact if worked when too moist.
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TasLe 2.—Descriptions of the soils of
I -
Soil profile (surface soil; ] !

subsoil; substratum or parent
material; all colors for dry soil)

Map Soil name Position and slope Drainage Permeabhility Runoff

symbol

MdA Madera sandy loam, | Very gently undulat- | Brown loam, hard, massive, | Good______ Very slow____| Very slow___.

MdB

MeA

MkA

MmA

MnA

MoA

MpA

0 to 2 percent
slopes.

Madera sandy loam,
2 to 4 percent
slopes.

Madera-Alamo com-
plex, 0 to 2 per-
cent slopes.

Meikle clay, 0 to 1
percent slopes.

Modesto clay loam,
0 to 1 percent
slopes.

Modesto clay loam,
slightly saline-
alkali, 0 to 1 per-
cent slopes.

Modesto loam, 0 to
1 percent slopes.

Modesto loam,
slightly saline-
alkali, 0 to 1 per-
cent slopes.

ing old fans that
have mound mi-
crorelief in un-
leveled areas.

Gently undulating
old fans.

Gently sloping fans
that have scat-
tered, small de-
pressions.

Shallow, level basins;

ponded in wet

years.

Nearly level valley
floor.

Nearly level valley
floor.

Nearly level valley
floor.

Nearly level valley
floor.

neutral; reddish-brown sandy
clay to clay, very hard,
blocky, neutral to mildly al-
kaline;  brown, indurated

hardpan overlying yellowish- |

brown sandy loam, very hard,
massive, mildly alkaline.

Brown loam, hard, wmassive,
neutral; reddish-brown sandy
clay to «clay, very hard,
blocky, neutral to mildly al-
kaline;  brown, indurated
hardpan overlying yellowigh-
brown sandy loam, very hard,
massive, mildly alkaline.

Iror profile descriptions of soils
of this complex, see Madera
sandy loam, 0 to 2 percent
slopes, and Alamo clay, 0 to 2
percent slopes; (complex con-
sists of about 30 percent
Alamo clay in small bodies
within areas of Madera sandy
loam).

Mottled gray sandy clay loam
overdark-gray clay. thin(1 to 4
inches), very hard, bloeky, neu-
tral; dark grayish-brown clay,
very hard, blocky ecaleareous;
pale-brown sandy loam or
loam, slightly hard, massive,
mildly alkaline.

Grayish-brown clay loam, very
hard, massive, slightly acid to
neutral; brown clay, very
hard, blocky and prismatic,
mildly alkaline, slightly cal-
careous; brown sandy loam,
hard, massive, in places light-
gray silt loam weakly ce-
mented with lime.

Grayish-brown clay loam, very

hard, massive, slightly acid
to neutral; brown clay, very
hard, blocky and prismatic,
moderately alkaline, slightly
caleareous; brown sandy loam,
hard, massive, in places light-
eray silt loam weakly ce-
mented with lime.

Grayish-brown loam, very hard,
massive, slightly acid to neu-
tral; brown clay, very hard,
blocky, mildly alkaline, slight-
ly calcareous; brown sandy
loam, hard, massive, in places
light-gray silt loam weakly
cemented with lime.

Grayish-brown loam, very hard,
massive, slightly acid to neu-
tral; brown clay, very hard,
blocky, or prismatic, moder-
ately alkaline, caleareous;
brown sandy loam, hard,
massive, in places light-gray
silt loam weakly cemented
with lime,

Good (Ma-~
dera) ;
poor
(Alamo).

Imperfect___

Moderately
good.

Moderately
good.

Moderately
good.

Moderately
good,

Very slow____

Very slow. ___

Very slow____

Slow to very
slow.

Very slow____

Very slow_._._

Very slow
(Madera);
ponded
(Alamo).

Ponded______

Very slow.___

Very slow

Very slow_.._

Very slow_ .
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} Depth of root zone Available
! Erosion and kind of limiting Fertility water-holding Present use Capability Suitable use
; hazard layer capacity in unit
root zone
Inches
Slight - - _____ 18 to 40 inches to § Low__._____ 2tod _____ Mainly irrigated IVs-3 Same as for Madera loam, 0 to 2
hardpan. i pasture and percent slopes, but has only a
i field crops, few moderate tendency to hecome
vineyards and compact if worked when too
| orchards. moist.
Slight________ 18 to 40 inches to | Low___.__._ 2tod____ Mainly irrigated IVe-3 Same as for Madera loam, 0 to 2
hardpan. pasture and field percent slopes, but has only a
! crops, few vine- moderate tendency to become
yvards and or- compact if worked when too
chards. moist; also, irrigation hy
sprinklers or by contour fur-
rows is advisable on row
Crops.

Slight (Ma-~ | 14 to 40 inches to Low_______ 3tob . ___ Dry-farmed grain, | IVs-3 Irairly well suited to crops grown;
dera); hardpan. | range, irrigated some areas are diflicult to
none pasture. manage because the soils dry
(Alamo). out at greatly different rates.

None_._..___ More than 6 feet.___| Low__.____ 100 12 _____ Dry-farmed grain, | ITIw-5 Fairly well suited to erops grown;
range; irrigated | in wet years the soil is ponded
pasture where most of the summer unless
external drain- drainage is provided; used for
age has been grain in dry years and grazed
established. or left idle in wet years;

difficult to work.

Slight - _____ 36 to 72 inches____ Moderate.__| 6 to 10.______ Grapes, orchards, TIs-7 Well suited to pasture; fairly well
pasture, field suited to other crops grown;
crops, alfalfa. soil has a very strong tendency

to become compact if worked
when too moist, and compacted
areas are difficult to restore to
good tilth,

Slight . - - _-__ 36 to 72 inches.____ Low_______ 4to8 _______ Irrigated pasture, | IIs-6 Same as for Modesto clay loam,
alfalfa, field 0 to 1 percent slopes; reclama-
Crops. tion is slow.

Slight__ . ____ 36 to 72 inches_.__ Moderate__.| 5to9._______ Grapes, orchards, IIs-7 Same as for Modesto clay loam,
pasture, ficld 0 to 1 percent slopes, but
crops, alfalfa, slightly less likely to become

compact,

Slight .. ____ 36 to 72 inches_.__ Low_____.. 3to7________ Irrigated pasture, | IIs—6 Same as for Modesto clay loam,
alfalfa, field slightly saline-alkali, 0 to 1
crops. percent slopes.




SOIL SURVEY BERIES 1957, NO. 20

Tavur 2.—Descriptions of the soils of

‘
' Soil profile (surface soil;
Map | Soil name Position and slope subsoil; substratum or parent | Drainage Permeability Runoff
symbol | material; all colors for dry soil) '
[
[
! |
MtA Montpellier coarse Gently undulating Brown coarse sandy loam, | Good _____ Slow_______ Very slow. ___
sandy loam, 0 to high old fans. slightly hard, massive, slight-
3 percent slopes, ly acid; reddish-brown or red
sandy c¢lay loam, very hard,
massive, medium acid; red-
dish-brown, coarse sandy
loam, hard, massive, necutral,
MtB Montpellier coarse Undulating, high, Brown coarse sandy loam, slight- | Good.______ Slow______.___ Slow...___.._
| sandy loam, 3 to old fans. ly hard, massive, slightly
‘ 8 percent slopes. acid; reddish-brown or red
sandy clay loam, very hard,
massive, medium acid; red-
dish-brown, coarse sandy
loam, hard, massive, neutral.
MtC Montpellier coarse Rolling, dissected Brown coarse sandy loam, slight- | Good___.__ Slow_________ Slow to
sandy loam, 8 to areas on high, ly hurd, massive, slightly acid; medium,
15 percent slopes. old fans. reddish-brown or red sandy
clay louin, very hard, massive,
medium acid; reddish-hrown,
coarse sandy loam, hard,
massive, neutral.
MtC2 Montpellier coarse Rolling, dissected Brown coarse sandy loam, slight- | Good_ . ___. Slow_______ __ Medium. . -
sandy loam, 8 to areas on high, lv hard, massive, slightly acid;
15 percent slopes, old fans. reddish-brown or red sandy
| eroded. clay loam, very hard, massive,
I medium acid.; reddish-brown, \
| coarse sandy loam, hard, mas-
sive, neutral.
MtD2 Montpellier coarse Hilly, dissected Brown coarse sandy loam, slight- | Good______| Slow_________ Rapid_______.
sandy loam, 15 to arcas on old ly hard, massive, slightly acid;
| 30 percent slopes, fans. reddish-brown or red sandy f ‘
eroded. clay loam, very hard, massive,
medium acid; reddish-browun,
coarse sandy loam, hard, mas-
sive, neutral.
MtD3 Mountpellier coarse Hilly, dissected Brown coarse sandy loam, slight- | Good_. ____ Slow___ .. __ Rapid_ ... __
sandy loam, 15 to areas on old fans; ly hard, massive, slightly acid,
30 percent slopes, numerous shallow reddish-brown or red sandy
severely eroded. gullies. clay loam, very hard, massive, ‘
medium acid; reddish-brown, ‘
coarse sandy loam, hard, mas- ‘
I sive, ncutral.
MvA Montpellier coarse Drainageways in un- | Brown coarse sandy loam, slight- | Poor___.___| Slow_____ —_._| Very slow.
sandy loam, dulating old fans. ly hard, massive, slightly acid,
poorly drained mottled; reddish-brown or red
variant, 0 to 1 sandy ec¢lay loam, massive,
percent slopes. medium  acid, mottled; red-
dish-brown coarse sandy loam,
hard, massive, neutral, mot- i
tled.
OahA Oakdale sandy Nearly level to very | Grayish-brown sandy loam, | Good______ Moderate__ Very slow_ _ __
loam; 0 to 3 per- gently sloping al- slightly hard, massive, neutral;
cent slopes. luvial fans and brown, heavy sandy loam,
terraces. hard, massive, neutral; brown
sandy loam, soft, massive,
neutral.
PaA Paulsell clay, 0 to 1 | Nearly level hed of Dark-gray clay, hard, blocky | Imperfect_._| Slow_________ Very slow__ __|
percent slopes. ‘ former lake. (granular in upper few inches
when dry), slightly acid; dark-
eray or dark reddish-gray clay,
hard, blocky, calcareous, mild-
| ly alkaline; pale-brown, strati-
fied fine sandy loam and clay
loam, massive.
PcB Pentz cobbly loam, | Undulating ridge- Grayish-brown cobbly loam, | Excessive__ | Moderate_____ Rapid. . __

very shallow, 0 to (
8 percent slopes. N

tops.

hard, weak blocky, neutral;
none; bluish-gray or brown,
weakly consolidated andesitic
mudstone.




EASTERN STANISLAUS AREA, CALIFORNIA

Lastern Stanislaus Area—Continued

Depth of root zone

Available

LErosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
[ Inches |

Slight. - _____ 18 to 26 inches to Low___._ | 3 to 4 (in- Dry-farmed grain, | IIIs-3 TFairly well suited to grapes,
dense sandy clay cludes 1 range, irrigated poorly suited to orchards, well
loam subsoil. inch in | pasture, few suited to other crops grown;

subsoil). | grapes, or- soil is generally low in phos-
| chards. phate, nitrogen, sulfur, and
! possibly ziue; irrigation water
should be applied carefully to
| avoid waterlogging.

Slight__ . __ --| 18 to 26 incles to Low___ 3 to 4 (in- Dry-farmed grain, | [Ve-3 Well suited to crops grown; if
dense sandy clay cludes 1 range, irrigated cultivated crops are grown,
loam subsoil. inch in sub- pasture. they should be planted and

soil). irrigated on graded contours;
nutrient deficiencies same as
for Montpellier coarse sandy
loam, 0 to 3 percent slopes.

Moderate.___| 18 to 26 inches tc Low___.___ 3 to 4 (in- Dry-farmed grain, | [Ve-3 Same as for Montpellier coarse
dense sandy clay cludes 1 range, sandy loam, 3 to 8 percent
loam subsoil. | inch in sub- slopes, but soil not suited to

soil). ‘ more intensive crops because
| of erosion hazard; range im-
1 provement gives large inereases

in yields of forage.

Moderate._._| 4 to 18 inches (o Low___ ___._ 2to3. __.___ | Dry-farmed grain, | VIe—3 Well suited to Improved range;
sandy clay loam range. suitable for grain only with
subsoil. intensive erosion control meas-

ures; in places the reddish
subsoil is exposed.

High. __.____ 0 to 12 inches to Low_______ 1to3. ______ Dry-farmed grain, | VIe-9 Not suited to grain, well suited
dense sandy clay range. to improved range; in places
loam subsoil. the reddish subsoil is exposed.

i

High_ . ___ 0 to 12 inches to Low______ | 1tod______ . Range.__________ VIe—9 Well suited to improved range,
dense sandy clay | not suited to other crops;
loam subsoil. reddish subsoil is exposed in

i many placcs.

Slight__ - _.-_| 18 to 26 inches to Low_.______ 3to4. . Irrigated pasture. .| ITIw-3 Well suited to irrigated pasture;
dense sandy clay | wetness can be reduced by the
loam subsoil. use of ditches or tile to inter-

l cept seepage and runoff from

surrounding pastures.
|
Slight - ___ More than 6 feet. .} High_______| 7to 10 _____ | Orchards, vine- I-1 Well suited to all crops grown,
vards, alfalfa,
field and truck
crops.
. l : . :

Slight_ . _____| More than 6 feet__.__| Moderate.__, 10 to 12__.__ ‘ Rice and irrigated | IIIw-5 Well suited to all crops grown;

pasture; unirri- soil iz difficult to work.
gated range and |
small grain,

\

High._ .. . . 2 to 4 inches to rock., Very low.__| Less than %___; Range_ - _._______ VIIe-9 Range; carryving capacity very

| low; reseeding not feasible,
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Tasre 2—Descriptions of the soils of

Soil profile (surface soil;

Map Soil name Position and slope subsoil ; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil)

PcD ' Penta cobbly loam, Rolling and hilly____| Grayish-brown cobbly loam, | Excessive.__| Moderate_____ Very rapid ____
very shallow, 8 hard, weak blocky, neutral;
to 30 pereent none; bluish-gray or brown,
slopes. weakly consolidated andesitie

| mudstone.

PeB Pentz gravelly loam, | Undulating:; mound Grayish-brown gravelly loam, | Good.__.__| Moderate . ___ Slow to
3 to 8 percent microrelief. hard, weak blocky, slightly medium,
slopes. acid; none; bluish-gray or

brown, weakly consolidated
andesitic mudstone.

PeD Pentz gravelly loam, | Rolling and hilly_ - __} Gravish-brown gravelly loam, | Somewhat Moderate_____ Medium to
8 to 30 pereent hard, weak blocky, slightly | excessive. rapid.
slopes. | acid; none; bluish-gray or |

| brown, weakly consolidated
| i andesitic mudstone.

PeF | Pentz gravelly loam, | Steep hillsides that | Crayish-brown gravelly loam, | Ixcessive___| Moderate._ .. Rapid to very
30 to 75 pereent have bands of rock hard, weak blocky, slightly rapid.
slopes. outerops. acid; none; bluish-gray or

brown, weakly consolidated |
| andesitic mudstone.

PfB ! Pentz loam, 3 to 8 | Undulating; mound | Grayish-brown gravelly loam, | Good______ Moderate__.__ Slow to medi-
pereent slopes. microrelief. hard, weak blocky, slightly [ um.

acid; none; bluish-gray or
brown, weakly consolidated |
: andesitic mudstone. (

PfD Pentz loam, § to 30 | Rolling and hilly____| Grayish-brown gravelly loam, | Somewhat Moderate____. Medium  to

pereent slopes. hard, weak blocky, slightly excessive. I rapid.
acid; none; bluish-gray or
brown, weakly consolidated
andesitic mudstone.

PfE Pentz loam, 30 to 45 | Steep hillsides that Grayish-brown gravelly loam, | lixcessive._. Moderate.___. Rapid to very
pereent slopes. have bands of rock hard, weak blocky, slightly rapid.

outerops. acid; none; bluish-gray or |
brown, weakly consolidated
andesitic mudstone.

PmB | Pentzloam, modera- | Undulating areas and  Grayish-brown loam, hard, | Good._._.___ Moderate_____ Slow to
tely deep, 3 to 8 ridgetops. blocky, slightly acid; similar l medium.
percent slopes. to surface soil exeept neutral; |

light brownish-grav to white,
weakly consolidated siltstone
or fine sandstone, neutral. |

PmC Pentz loam, modera- | Rolling hills; com- Grayish-brown loamn, hard, Good______ Moderate. . __ Medium_...__
tely deep, 8 to 15 plex slopes. blocky, slightly acid; similar
pereent slopes. to surface soil except neuatral;

light brownish-gray to white,
weakly consolidated siltstone
| or fine sandstone, neutral.

PmC2 i Pentz loam, moder- | Rolling hills; com- Grayish-brown  loam, hard, | Good_._____ Moderate . ___ Medium._.____

| ately deep, 8 to 15 plex slopes. bloeky, slightly acid; similar

| percent slopes, to surface soil exeept neutral;

i eroded. light brownish-gray to white, |
| weakly consolidated siltstone

| or fine sandstone, neutral.

PmD Pentz loam, moder-  Hilly, complexslopes.! Grayish-brown  loam, hard, | Good______ Moderate_____ Medium  to
ately deep, 15 to blocky, slightly acid; similar | rapid.
30 percent slopes. to surface soil but neutral;

light brownish-gray to white,
weakly consolidated siltstone
or fine sandstone, neutral.

PmD2 Pentz loam, moder-  Hilly, complexslopes.  Grayish-brown  loam, hard, | Good_____. | Moderate .____ Medium  to
ately deep, 15 to blocky, slightly acid; similar | rapid.
30 percent slopes, to surface soil but neutral; |
eroded. light brownish-gray to white,

weakly consolidated siltstone
or fine sandstone, neutral.
PoB Pentz sandy loam, | Undulating_ .. _____ i Grayish-brown sandy loam, | Good._____| Moderately Slow________.
| 3 to 8 pereent slightly hard, massive or weak rapid.
slopes. granular, slightly acid; none; |
gray sandstone that contains

mainly andesitic sands.

|




FEastern Stanislaus Area—Continued

EASTERN STANISLAUS AREA, CALIFORNIA

53

up
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Depth of root zone ' Available
Erosion and kind of limiting Tertility | water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zote
Inches '
Very high____| 2 to 4 inches to rock | Very low___| Less than %¥%___| Range ___________ VIle-9 Same as for preceding soil but
[ carrying capacity is even lower;
many areas are almost bare of soil.
Slight_ ... ___ 8 to 14 inches toroek_| Low___.____ Wto 1% ____ Range_ - _..____ Vie-3
Well suited to range; forage is
highly nutritious, but it drics
up early in spring.
Moderate to | 6 to 14 inches toroek | Verylow___ % to1.______| Range . - _________ Vie-3
high. : Same as for Pentz gravelly loam,
| 3 to 8 percent slopes.
Very high____| 8 to 10 inches torock_ | Verylow___ lMto1_..____ Range . _________ Vile-3
Same as for Pentz gravelly loam,
3 to 8 percent slopes, but yiclds
are lower.
Slight - - .___ | 8to 14 inches toroek | Low____ ) 1to2._..___. Range_ . _______. VIe-3
i Well suited to range; forage is
[ highly nutritious; dries
carly in the spring but not
quite so early as on the Pentz
Moderate to | 6to 14 inches torock_| Verylow___| 1to 2. ___ Range_ . _______._. VIe-3 gravelly loam soils.
high. Same as for Pentz loam, 3 to 8
percent slopes, but yields are
“ slightly lower.
Very high____." 6to 12 inches torock.| Vervlow___| 1to 2. ______. | Range_ ... ___ Vile-3
| Same as for Pentz loam, 3 to 8
. pereent slopes, but yields are
lower.
Slight o __ .- 20 to 30 inches to | Moderate .. ‘ dto7 . | Dry-farmed grain | ITTe-1 |
soft rock. ' and range. Well suited to grain and range
‘ and, if water becomes avail-
i | able, for vincyvards and fleld
crops.
Moderate____| 20 to 30 inches to | Moderate___| 4to 7___..____ \ Bry-farmed grain | IVe-1
soft roeck. and range. Same as for Pentz loam, moder-
| ately deep, 3 to 8
| | slopes, but more care would be
| ‘ needed to control erosion
[ irrigated.
Moderate____| 14 to 25 inches to Moderate___| 3to 6__._____ Dry-farmed grain | IVe-1
soft rock. | and range. 5 TFairly well suited to crops grown;
' vineyards and field crops could
| ‘ be grown if irrigation water
becomes available, but inten-
) | sive crosion control practices
High_ ... ____ 20 to 30 inches to Moderate__.| 4to 7_.______ Dry-farmed grain | VIe-3 would be necessary.
soft rock. | and range. Best suited to range; forage is
. | highly nutritious.
| |
High_ _______ 12 to 28 inches to Moderate___| 3to 7___.____ | Dry-farmed grain | VIe-3
soft rock. and range. Best suited to range; forage is
highly nutritious.
\
J
Slight___._.___ 14 to 24 inches to Low____.__. 2t03. .. Range___________ VIe-3

rock.

| Well suited to improved range.
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TasLe 2——Descriptions of the soils of

Map
symbol

Soil name

f
[

Position and slope

Roil profile (surface soil;
subsoil; substratum or parent
material; all colors for dry soil)

|

Drainage l Permeability

Runoff

PpB

PtB

PtC

PvB

PvC

PxB

PxC

RaA

1

’ Pentz-Redding grav-
elly loams, 0 to 8

i percent slopes.

| Peters clay, 0 to 8
percent slopes.

Peters clay, 8 to 15
percent slopes.

|

| Peters cobbly clay,
. 0 to 8 percent
slopes.

Peters cobbly clay,
8 to 15 percent
slopes.

Peters-Pentz com-
plex, 0 to 8 per-
cent slopes.

Peters-Pentz com-
plex, 8§ to 15 por-
cent slopes.

Raynor clay, 0 to 3
slopes.

Undulating; braided
drainageways and
mound microrelief.

Smooth or
slopes.

concave

Smooth or concave
slopes.

Smooth or coneave
slopes.

Smooth or concave
slopes.

Undulating or gent-
ly sloping; mound
microrelief in
places.

Rolling or sloping

Very gentle slopes;
smooth or slightly
coneave,

Complex generally consists of
about 50 percent mounds and
low ridges of Redding soil in a
braided matrix of Pentz soil;
for profile desecription of soils
of this complex, see Ientz
gravelly loam, 3 to 8 percent
slopes, and Redding gravelly
loam, O to 8 percent slopes.

Dark-gray clay, very hard,
coarse blocky (granular sur-
face mulch), slightly acid;
none; bluish-gray to brown
andesitic mudstone, sand-
stone, or conglomerate, mod-
erately consolidated.

Dark-gray eclay, very hard,

coarse blocky (granular sur-

face muleh), slightly acid;
none; bluish-gray to brown
andesitic mudstone, sand-
stone, or conglomerate, mod-
erately consolidated.

Dark-gray eclay, very hard,
coarseblocky (granularsurface
muleh), stightly acid; none;
bluish-gray to brown andesitic
mudstone, sandstone, or con-
glomerate, moderately consol-
idated.

Dark-gray clay, very hard,
coarse blocky (granular sur-
face muleh), slightly acid;
none; bluish-gray to brown
andesitic mudstone, sand-
stone, or conglomerate, mod-
erately consolidated.

Complex consists of intricate
pattern of 60 percent Peters
soilsin conecave or depressional
areas and 40 percent Pentz
soils on low ridges; for profile

deseription of soils of this com-

plex, sce Peters clay, 0 to 8
percent, slopes, and Pentz
gravelly loam, 3 to 8 percent
slopes.

Complex consists of intricate
pattern of 60 percent Peters
soils in concave or depressional
areas and 40 percent Pentz
soils on low ridges; for profile

description of soils of this com-

plex, see Peters clay, 0 to 8
percent slopes, and Pentz
gravelly loam, 3 to 8 percent
slopes.

|

Good

Dark-gray clay, very hard, very | Good

coarse Dblocky (granular sur-
face mulch), slightly acid;
dark-gray clay, very hard,
coarse blocky, neutral, slight-
ly ecalcareous; light-gray to

grayish-brown andesitic tuff

mudstone.

|

J

! Moderate
(Pentz),
very slow
(Redding).

Slow_______.__

Slow (Peters),
moderate
(Pentz).

Slow (Peters),
moderate
(Pentz).

Very slow to
slow.

Slow to
medium.

Very slow to
slow.

Slow to
medium.

Very slow to
medium.

Slow to
medium,

Very slow_ ___

|



EASTERN STANISLAUS AREA, CALIFORNIA

FEastern Stanislaus Area—~Continued

Depth of root zone

Available

Erosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
‘ | root zone
! i
l Inches | | -
Slight - - ____ 8 to 20 inches to Low_______ ltod3. ... Range__________ Vie-9 Well suited to range; forage is
rock or hardpan. highly nutritious, but it dries
| up early in spring.
|
Slight - ... 12 to 20 inches to Moderate .. 2 to 4__ Range, irrigated IIs-5 | Well suited to crops grown;
rock. | I pasture. i forage is highly nutritious.
!
| | 1
Slight .- _____ 12 to 20 inches to Moderate _.| 2 to 4_. Range __________ IVe-5 Well suited to range; also to
rock. irrigated pasture if irrigated
carefully.
\

Slight . - - __ __| 12 to 20 inches to High ______ 2t03_._ ____ Range_._________ I1Is-5 Suitable for range and, if cobbles
| rock. ! are removed, for irrigated pas-
| | 1 ture; forage is highly nutritious.

Slight - - _.___ | 12 to 20 inches to Higho___._ | 2to3______. L Range_ .. _______ ’ IVe-5 Same as for Peters cobbly clay,
| rock. ’ 0 to 8 percent slopes.

| .
Slight _ - - | 12 to 20 inches to Moderate Ttod .. ___. Range. .. ._______.| VIe-3 Well suited to range.
bedrock (Peters), (Peters), ‘
6 to 12 inches to oW
bedrock (Pentz). (Pentz). | |
|
Slight 12 to 20 inches to Moderate Ttodo_ . ___ I'Range_ - __..____ l VIe-3 Well suited to range.
(Peters), |  bedrock (Peters), (Peters), \
moderate 6 to 12 inches to low
(Pentz). bedrock (Pentz). (Pentz). \ :
|
|
\
| Slight__ - ____ 24 to 48 inches to | High_ _____ 6to 12 _____ ] Dry-farmed grain, | I11Is-5 Well suited to crops grown; soil is
tuff rock. irrigated pas- difficult to work; produces
\ ture, range. nutritious forage.
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TanLe 2—Descripiions of the soils of

Map
symbhol

Soil name

Position and slope

Soil profile (surface soil;
subsoil; substratum or parent
material; all colors for dry soil)

Drainage

Permeability

|

Runoff

RaB

RaC

RbB

RbC

RcB

RcC

RdB

Rr

Raynor clay, 3 to 8
percent slopes,

Raynor clay, 8 to 15
percent slopes.

Raynor cobbly elay,
0 to 8 percent
slopes.

Raynor cobbly clay,
8 to 15 percent
slopes.

Redding cobbly
loam, 0 to 8 per-
cent slopes.

Redding cobbly
loam, 8 to 15
percent slopes.

Redding gravelly
loam, 0 to 8
percent slopes.

| Riverwash__________

Gentle slopes;
smooth or slightly
concave,

Smooth or concave
slopes.

Gentle slopes;
smooth or slightly
concave,

Smooth or
slopes.

concave

Gently sloping;
mound microrelief.

Sloping terrace edges._

Gently sloping;
mound microrelief.

Bottom lands
subject to frequent
flooding.

Dark-gray clay, very hard, very
coarse blocky (granular sur-
face mulch), slightly acid;
dark-gray clay, very hard,
coarse blocky, neutral, slight-
ly caleareous; light-gray to
grayvish-brown andesitic tuff
mudstone.

Dark-gray elay, very hard, very
coarse blocky (granular sur-
face muleh), slightly acid;
dark-gray eclay, very hard,
coarse blocky, neutral, slight-
ly ecalcarcous; light-gray to
grayish-brown andesitic tuff
mudstone.

Dark-gray cobbly clay,
hard, very coarse blocky
(granular surface mulch),
slightly acid; dark-gray clay,
very hard, coarse blocky,
neutral, slightly ecalcareous;
light-gray to gravish-brown
andesitic tuff mudstone.

Dark-gray cobbly clay,
hard, very coarse blocky
(granular surface muleh),
slightly acid; dark-grayv clay,
very hard, coarse blocky, neutral,

very

very

slightly calcarcous; light-gray |

to grayish-brown andesitic tuff
mudstone.

Light-brown to reddish-brown
cobbly loam, slightly hard,
massive, medium acid; red-
dish-brown, gravelly clay,
very hard, prismatic, strongly
acid; reddisli-brown, indurat-
ed iron-silica hardpan over-
lying reddish-brown, gravelly
sandy loam, slightly aecid,
massive.

Light-brown to reddish-brown |

cobbly loam, slightly hard, |
massive, medium acid; red- |

~dish-brown, gravelly
very hard, prismatie, strongly
acid; reddish-brown, indurat-
ed iron-silica hardpan over-
lying reddish-brown, gravelly
sandy loam, slightly acid,
massive.

Light-brown to reddish-brown
cobbly loam, slightly hard,
massive, medium acid; red-
dish-brown, gravelly eclay,
very hard, prismatic, strongly
acid; reddish-brown, indurat-
ed iron-silica hardpan over-
lying reddish-brown, gravelly
sandy loam, slightly acid,
massive.

Pale-brown sand
sand, loose,

or
single

gravelly
grain,

neutral; none; stratified sand |

and gravel.

clay, |

Excessive___

| Slow_._._____

Slow_________

Very slow_.___

Very slow._____

Very slow._.__

Very rapid..._

Slow to
medium,

Very slow
to slow.

Slow to
medium.

Very slow to
slow.

Slow to
medium.,

Slow to
medium,

Very slow._.._ .




EASTERN STANISLAUS AREA, CALIFORNIA

Eastern Stanislaus Area—Continued
I
Depth of root zone Available
Erosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
; I
| Inches
Slight._._.__| 24 to 48 inches to | High ______ 6tol12. __ ___ Dry-farmed grain, | IIIs-5 Same as for Raynor clay, 0 to 3
tuff rock. irrigated pas- pereent slopes, but irrigation
ture, range. water must be applied slowly
or on the contour to control
erosiol.
Slight_ __.___ 24 to 48 inches to | High.______ 66012 _____ Dry-farmed grain, | IVe-5 Same as for Raynor elay, 0 to 3
| tuff rock. irrigated pas- percent slopes, but irrigation
ture, range. water must be applied slowly
| on the contour to conftrol
| erosion.
: |
Slight__ . ___. 24 to 48 inches to | High_______ | 4to10____ Range_ __________ | IITs-5 Well suited to range; also suited
tuff rock. ‘ to dry-farmed grain and irri-
[ gated pasture; soil is difficult
! to work because of its texture
| and cobbles; produces nutri-
| ‘ tious forage; apply irrigation
\
\ | slowly on the contour to con-
trol crosion.
Slight. __.__. 24 to 48 inches to | High______. 4to10______. Range. _________. IVe-5 Same as for Raynor cobbly clay
tuff rock. | loam, 0 to 8 pereent slopes;
apply irrigation slowly on the
contour to control erosion.
Slight________ 10 to 16 inches to Low________ | 1Mto3_______| Range ___________ VIe-9 Range; resceding diflicult beeause
claypan overlying of cobbly surface; nutritive
hardpan. I value of forage is poor.
|
i |
Moderate_____ 5 to 15 inches to Very low___| 1to2________ Range. . ___.____ VIe-9 | Same as for Redding cobbly loam,
claypan overlying 0 to 8 percent slopes.
hardpan.
|
|
| |
|
| |
Slight________ 10 to 16 inches to | Low________ 1% to 3 ______ ‘ Range, irrigated IVe-3 Suitable for range and fairly well
claypan overlying pasture. suited to Irrigated pasture;
hardpan. nutritive value of forage is
poor; range improvement is
. costly because of low fertility.
High (¢han- | Variable____________ Verylow__.{ Oto 1. ____ Range. . . _.--___ VIIIs-1 Little or no agricultural wvalue
neling). ; except for a little grazing; some
arcas used for gravel or sand
! I for construction.
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TapLe 2.—Descriptions of the soils of

k
Soil profile (surface soil;
Map Soil name Position and slope subsoil; substratum or parent Drainage Permeabhility Runoft
symbol material; all colors for dry soil)
|

ReA Rocklinsandy loam, | Very gently undu- Brown sandy loam, hard, mas- | Good_____.__| Moderately Very slow to |
0 to 3 percent lating; mound sive, strongly acid; reddish- slow. slow.
slopes. niicrorelief where brown sandy clay loam, |

not cultivated. hard, weak blocky, neutral
tomildly alkaline; thin, strong-
ly cemented hardpan resting |
i on pale-brown to white weakly |
\ consolidated sediments.

ReB Rocklin sandy loam, | Undulating; mound | Brown sandy loam, hard, mas- | Good..__.._| Moderately / Slow_ .. ___. ‘
3 to 8 percent microrelief where sive, strongly acid; reddish- | slow. ‘ |
slopes. not cultivated. brown sandy clay loam, hard, ! 1

weak blocky, neutral to mild-
ly alkaline; thin, strongly [
cemented hardpan resting on
| pale-brown to white weakly ‘ |
| consolidated sediments, |

RfA Rossi clay, moder- Nearly level basins Dark-gray clay, very hard, | Poor__..___ | Very slow._.._ Very slow.___
ately saline-alkali, and valley floor, blocky, very strongly alkaline,

0 to 1 percent, ‘ calcareous; gray, heavy clay, |
| slopes. blocky, wvery hard, very !
| strongly alkaline, calcarcous; |

light-gray, mottled clay, hard, |
blocky, strongly alkaline,
calearcous,

RgA Rossi clay, strongly | Nearly level basins Dark-gray eclay, very hard, | Poor___.___ Very slow____ Very slow._ __
salinc-alkali, 0 to and valley floor. blocky, very strongly alkaline,

1 pereent slopes. calcareous; gray, heavy clay,

blocky, wvery hard, very |

strongly alkaline, calcareous;

light-gray, mottled clay, hard, |
blocky, strongly alkaline,

calcarcous,

RkA Rossi clay loam, Nearly level basins Dark-gray eclay, very hard, | Poor_._.___ Very slow____| Very slow____|
moderately saline- and valley floor. blocky, very strongly alkaline,
alkali, 0 to 1 calearcous; gray, heavy clay,
percent slopes. blocky, wvery hard, very

strongly alkaline, calcareous;
light-gray, mottled clay, hard, |
blocky, strongly alkaline,
caleareous,

RnA Rossi-Waukena Nearly level basins This complex of soils consists of | Poor.-_____ Very slow._ . __| Very slow.__ _E
complex, moder- that have mound 40 percent of Waukena soil on i
ately saline- microrelief, mounds in flat basins of Rossi
alkali, 0 to 1 soil; for profile description of |
pereent slopes. soils of this complex, see Rossi |

clay, moderately saline-alka-
li, 0 to 1 pereent slopes, and
Waukena fine sandy loam,
moderately saline-alkali, 0 to
1 percent slopes.

Reoa Rossi-Waukena | Nearly level basins This complex of soils consists of | Poor.._..__ Very slow____l Very slow.___._
complex, strongly that have mound 40 percent of Waukensa soil on
saline-alkali, 0 to microrelief. mounds in flat basins of Rossi '

1 percent slopes.

soil; for profile description of
soils of this complex see Rossi
clay, strongly saline-alkali, 0
to 1 percent slopes, and Wau-
kena fine sandy loam, strongly

saline-alkali, O to 1 percent |

slopes.




EASTERN STANISLAUS AREA, CALIFORNIA

Fastern Stanisious Area—Continued

Depth of root zone

Available

| ‘
|
|

Iirosion and kind of limiting Fertility | water-holding Present use Capability | Suitable use
hazard layer capacity in | | unit
root zone '
Inches | .
Slight . ____ 18 to 30 inches to Low____.___ 2tec 4. _ .| Dry-farmed grain, | ITIs-3 Well guited to crops grown; soil
hardpan. ratge, irrigated is low in nitrogen, phosphate,
pasture. sulfur, and probably zinc;
irrigated crops respond vigor-
ously to combination of nitro-
egen and phosphate; soil has a
moderate tendency to hecome
i compact if worked when too
| moist; fertilizer shiould be used
| sparingly on dry-farmed grain
| to avoid excessive early growth
i in dry years.
Slight - _____ 18 to 30 inches to Low_______ 2to4_.______| Dry-farmed IVe-3 Same as for Rocklin sandy loam,
hardpan. arain, range, | 0 to 3 percent slopes, bhut
irrigated cross-slope or contour cultiva-
| pasture. tion and sprinkler or graded-
| furrow irrigation nceded to
i control erosion,
None_.______ 12 to 48 inches to TLow______ | 2tod__ _____ . Range, irrigated | VIw-0 Range, irrigated pasture; pro-
water table. pasture, duces fair saltgrass; fairly well
suited to trefoil pasture if soil
‘ can be kept moist; salt and
‘ i alkali reelamation is slow,
i ‘
None_______. 12 to 48 inches to Low________ Tto2________ Range. __ E—— VIw-6 Range; produces poor saltgrass;
water table. ‘ poorly suited to irrigated pas-
I : ture; salt and alkali reclama-
tion is very slow.
\
None__.._____ 12 to 48 inches to Low_______ 2604 _______ Range, irrigated | IVw—6 Range, irrigated pasture; pro-
water table. ‘ pasture. duces fair saltgrass, fairly well
suited to trefoil pasture if soil
can be kept moist; salt and
allzali reclamation is slow.
None__.__.___ 12 to 48 inches to Low__.____ Ttod _______ Range, with some | IVs-8 Range; produces fair yicld of
water table, irrigation done saltgrass; poorly suited to
without land irrigated pasture; salt and
preparation alkali reclamation is slow.
(called wild
flooding). I
None_______._ 12 to 48 inches to Low_______ Tto2 _______ Range, with some | VIw-6 Same as for Raossi-Waukena com-
water table. irrigation done plex, moderately saline-alkali,
without land 0 to 1 percent slopes, but this
preparation soil produces low yields of salt-
(called wild grass; salt and alkali reclama-
| flooding). tion is very slow.
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TaBLe 2—Descriptions of the soils of

Map
symbol

Soil name

Position and slope

Soil profile (surface soil;
subsoil; substratum or parent
material; all colors for dry soil)

Drainage

Permeability

Runoff

RtA

RvA

RyA

SaA

SaB

SmA

Sc

SnA

Ryer clay, Oto 1
percent slopes.

Ryer clay loam, 0
to 1 percent
slopes.

Ryer loanm, 0 to 1
percent slopes.

San Joaquin sandy
loams, 0 to 3 per-
cent slopes.

San Joaquin sandy
loams, 3 to 8 per-
cent slopes.

San Joaquin and
Madera soils, 0 to
3 pereent slopes.

Schist rockland _____

Snelling sandy loam,
0 to 3 percent
slopes.

Nearly level terraces._

Nearly level terraces_

Nearly level terraces_

Very gently undulat-
ing, mound micro-
relief where not
leveled.

Undulating old allu-
vial fans.

Gently undulating
old alluvial fans.

Areas of tombstone-
like rock outerops.

Smooth, nearly level
alluvial terraces.

Brown to reddish-brown clay,
very hard, granular, slightly
acid; reddish-brown clay,
hard, prismatie, slightly acid,
in places, slightly calcareous
in lower part; light-brown
loam, hard, blocky, neutral.

Brown or reddish-brown eclay
loam, hard, weak granular,
slightly acid; reddish-brown
heavy silty clay loam or silty
clay, hard, prismatic, slightly
acid, in places, slightly cal-
careous in lower part; light-
brown loam, hard, Dblocky,
neutral.

Brown or reddish-brown clay
loam, hard, weak granular,
slightly aeid; reddish-brown
heavy silty clay loam or silty
clay, hard, prismatic, slightly
acid, and in places slightly
caleareous in lower part; light-
brown loam, hard, blocky,
neutral.

Brown to reddish-brown sandy
loams, slightly hard, weak
granular to massive, medium
acid; reddish-brown to red
sandy clay, very hard, pris-
matic, slightly acid to neutral;
indurated, reddish-brown
hardpan overlying light vel-
lowish-brown sandy loam,
hard, mildly alkaline.

Brown to reddish-brown sandy
loams, slightly hard, weak
granular to massive, medium
acid; reddish-brown to red
sandy clay, very hard, pris-
matic, slightly acid to ncu-
tral; indurated, reddish-brown
hardpan overlying light vel-
lowish-brown sandy loam,
hard, mildly alkaline.

In some areas, the soils of this
unit oceur in close association
and, because of their similar
characteristics and manage-
ment requirements, were not
separated; for profile deserip-
tion of the soils of this undif-
ferentiated unit, see San
Joaquin sandy loams, 0 to 3
percent slopes, and Madera
sandy loam, 0 to 2 pereent
slopes.

Areas of rock slabs standing
nearly upright; a little soil
between the rocks.

Brown sandy loam, hard, wealk
granular or massive, slightly
acid; brown sandy clay loam,
hard, weak blocky to massive,
medium acid; brown, coarse
sandy loam, slightly hard,
massive, slightly acid to ncu-
tral.

Very slow____

Very slow__._

Very slow____

Moderately
slow.

Very slow. ___

Very slow. ___

Very slow__ __

Very slow to
slow,

Slow to
medium,

Very slow to
slow,
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Depth of root zone

Available

with

Iirosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
Inches
Slight . - . _.__ More than 6 feet_.__| Moderate 10to12______ Irrigated pasture, | I1Is—5 Suited to crops grown; other
to low. dry-farmed crops can probably be grown
grain, range. successfully if soil is irrigated
carefully and fertilized
nitrogen and phosphate; soil
has strong tendency to become
compact if worked when too
moist.
Slight . - ____ More than 6 feet___.| Moderate 10 to 12_.____ Irrigated pasture, | IIs-7 Suited to crops grown; irrigation
to low. dry-farmed water must be applied slowly;
grain, range, soil has strong tendency to be-
and some or- come compact if worked when
chard, vineyard, too moist; cultivation should
and truck erops. be timed carefully and kept to
a4 minimum; marked response
to nitrogen and phosphate to-
gether.
Slight_ - _ - __ More than 6 feet-_-__| Moderate 10 to 12_.____ Irrigated pasture, | IIs-7 Same as for Ryer clay loam, 0 to
to low. dry-farmed 1 percent slopes.
grain, range,
and some or-
chard, vineyard,
and truck crops.
Slight . .- .- 14 to 20 inches to Low_____._ 2ted .. Irrigated pasture 1Vs-3 Well suited to pasture and dry-
claypan, and 16 to and field erops, farmed grain; for other crops,
30 inches to hard- dry-farmed very carcful irrigation needed
pan, grain. to avoid waterlogging; surface
drains should be provided in
places; soil deficient in nitrogen
and phosphate.
Slight_ __ . __ 12 to 18 inches to Tow_ ... __ 2to 4 ______ Irrigated pasture IVe-3 Same as for San Joaquin sandy
claypan, and 14 to and field crops, loams, 0 to 3 percent slopes,
24 inches to hard- dry-farmed but irrigation by sprinklers or
pan. grain, contour furrows needed to
control erosion,
Slight . .- __-_ 16 to 30 inches to Low._.-__. 2tod ______ Irrigated pasture IVs-3 Same as for San Joaquin sandy
hardpan. and field crops, loam, 0 to 3 percent slopes,
dry-farmed
erain,
____________________________________________________________ Included inrange-.; VIIIs-1 Included areas support a little
grass, much of which is inac-
cessible to livestock.
Slight . .. __-_ More than 6 feet. .| Moderate___| 7to 9________ Grapes, orchards, | IIs-7 Well suited to a wide variety of

field and truck
crops, alfalfa,
irrigated
pasture.

crops; legumes respond to sul-
fur; irrigation water should he
applied with care.
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Map
symbol

Soil name

Position and siope

Tapre 2.—Descriptions of the soils of

Soil profile (surface soil;
subsoil; substratum or parent
material; all colors for dry soil)

SnB

SwA

ThA

Tch

TdA and

CnA.,

TeA

TfA

TghA

Snelling sandy loam,
3 to 8 percent

slopes.

Snelling sandy loaun,
poorly drained
variant, 0 to 1
percent slopes.

Temple loam, over-
washed, 0 to 1
pereent slopes.

Temple loam, over-
waslied, slightly |
saline, 0 to 1
percent slopes.

Temple loant, over-
washed, mod-
crately saline, 0
to 1 percent
slopes.

Temple silty clay,
slightly saline,
0 to 1 pereent
slopes.

Temple silty clay,
moderately saline,
0 to 1 percent
slopes.

Temple silty clay
loam, 0 to 1 per-
cent slopes.

Sloping terrace edges_

Depressions in

nearly level allu-
vial terraces.

Nearly level alluvial

flood plains sub-
ject to fluctuating
water table and
occasional flood-
ing.

Nearly level alluvial

flood plains sub-
ject to fluctuating
water table and
oceasional flood-
ing.

Nearly level alluvial

flood plains sub-
jeet to fluctuating
water table and
occasional
flooding.

Nearly level alluvial

flood plains sub-
ject to fluctuating
water table and
occasional
flooding.

Nearly level alluvial

flood plains sub-
ject to fluctuating
water table and
oceasional
flooding.

Nearly level alluvial

flood plains sub-
jeet to fluctuating
water table and
occasional
flooding.

Brown sandy loam, hard, weak
granular or massive, slightly
acid; brown sandy clay loan,
hard, weak blocky to massive,
medium aecid; brown coarse
sandy loam, slightly hard,
massive, slightly acid to ncu-
tral.

Brown sandy loam, hard, weak
granular or massive, slightly
acid; brown sandy elay loam,

mottled, hard, weak hlocky to |

massive, medium acid; brown
coarsc sandy loam, mottled,
slightly hard, massive, slightly
acid to neutral.

Brown loam, mottled, slightly
hard, massive, ncutral; grayv
silty elay loam, hard, blocky,
moderately alkaline, caleare-
ous; gravish-brown, mottled
sandy loam or very fine sandy

loam, soft, moderately alka-

line, calearcous.

Jrown loam, mottled, slightly
hard, massive, neutral; gray
silty clay loam, hard, blocky,

moderately alkaline, caleare- |

ous; grayisli-brown, inottled
sandy loam or very fine sandy
loam, =oft, moderately alka-
line, calearcous.

Brown loam, mottled, slightly
lard, massive, neutral; gray
silty clay loam, hard, blocky,
moderately alkaline, calearc-
ous; grayish-brown, mofttled

sandy loam or very fine sandy |
loam, soft, modecrately alka- |

line, calcareous.

Gray to dark-gray silty clay,
very hard, weak blocky, mild-
ly alkaline; gray silty clay

loam, hard, blocky, moderate- |

Iy alkaline, calcarcous; gravish-
brown, mottled sandy loam or
very fine sandy loam, soft,
moderately alkaline, calecarc-
ous.

Gray to dark-gray silty clay,
very hard, weak blocky, mild-
ly alkaline; gray silty clay
loam, hard, blocky, moderate-
ly alkaline, calcareous; gray-
ish-brown, mottled sandy loam
or very fine sandy loam, soft,
moderately alkaline, calcare-
ous.

Gray to dark-gray silty clay,

Drainage Permeability
\
|
Good - - - ___ | Moderately
| slow.
Peoor_._.___ Moderately
} slow.

Imperfeet___| Slow____.

Imperfect___| Slow_________ ‘
|
|
|
|
Poor_ ______ Slow____ ____
[
Tmperfeet.. o) Slow_________
Poor ______ Slow_________
Imperfeet___| Slow.________

very hard, weak blocky, mild- |

ly alkaline; gray silty clay

loam; hard, blocky, moderate- |

ly alkaline, calcarcous; gray-
ish-brown, moftled sandy
foam or very fine sandy loam,
soft, moderately alkaline, cal-
carcous.

Very slow._ ___

Very slow. ___

Very slow____
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Depth of root zone

Available

63

Lrosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
Inches P
Stight to More than 6 feet____ Moderate___| 7to 9. __._____ | Grapes, orclhiards, | ITe-1 Same as for Snelling sandy loam,
moderate. field and truck 0 to 3 percent slopes, but irri-
crops, alfalfa, gation should be by contour
. irrigated pas- furrows or sprinklers.
[ | ture,
| | I
| | )
None_______. More than 6 fect____| Moderate.__| 7 to 9________ Irrigated pasture._| IITw-3 Irrigated pasture uuless drained;
| 1 if drainage is improved, soil
‘ would be suitable for the same
, | crops as Snelling sandy loam,
[ } 0 to 3 percent slopes.
|
None__.__... 3 to 5 feet to water High ___.._._ 8to 1o __. . Irrigated pasture, | ITw-2 ! Suitable for crops grown; not
table. [ alfalfa, range; suitable for orchards or vine-
| field crops in vards because of high water
years witliout | table and occasional flooding;
| Hooding. ‘ soil is casy to till.
None________ | 3 to 5 feot to water Moderate_..| 8 to 15__. ____ I Trrigated pasture, i ITw—2 Same as for Temple loam, over-
table. | alfalfa, range; washed, 0 to 1 percent slopes,
‘\ field crops in but reclamation not likely to be
years without permanent beeause water table
| | Hooding. fluctuates.
| |
None__._.____ i 2 to 4 fect to water Moderate___| 8 to 12. ______ Irrigated pasture, | TITw-6 Suitable for irrigated pasture and
table. | alfalfa, range; barley; poorly suited to other
' field erops in ficld crops; not suited to
years without orchards or vineyards; salt
flooding. rcelamation not likely to be
pcermanent because water table
fluctuates.
None___.____. '3 to 5 feet to water Moderate___| 8 to 15_______ Irrigated pasture, ITIw-5 Same as for Temple loam, over-
table. alfalfa, range; washed, moderately saline, 0
field crops in to 1 pereent slopes, but this
years without soil is difficult to till.
flooding,.
|
None___._____ | 2 to 4 feet to water Low_______ S8to 12 ..___. Irrigated pasture, | IT1Tw-3 Same as for Temple loam, over-
% table. alfalfa, range; washed, moderately saline, 0
ficld crops in to 1 pereent slopes;, but tlis
yvears without soil is difficult to till.
flooding.
!
None____.___ I 3 to 5I feet to water High____.__} 8to 15...___ Irrigated pasture, | ITw-2 Suitable for crops grown; not
table.

691-267—64

5

alfalfa, range;
ficld erops in
vears without
flooding.

suitable for orchards or vine-
vards because of high water
table and occasional flooding.
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i

Soil profile (surface s0il;

Tavre 2—Descriptions of the soils of

Map Soil name Position and slope \ subsoil; substratum or parent Drainage Permeability Runoft
symbol material; all colors for dry soil)
i
ThA Temple silty clay Nearly level alluvial | Gray to dark-gray silty clay Imperfeet - _| Slow_________ Very slow_ ___
loam, slightly flood plains sub- loam, very hard, weak Dlocky, | |
saline, 0 to 1 per- ject to fluctuat- mildly alkaline; gray silty clay
cent slopes. ing water table loam, hard, blocky, mod-
and oceasional erately alkaline, calearcous;
flooding. grayish-brown, mottled sandy
loam or very fine sandy loam, |
soft, moderately alkaline, cal- |
carcous.
TkA Temple =illy clay Nearly level alluvial | Gray to dark-gray silty elay | Poor_______ Slow_____.___ Very slow_ ___
loam, moderately flood plains sub- loam, very hard, weak blocky, |
saline, 0 to 1 per- ject to fluctuat- mildly alkaline; gray silty |
cent slopes. ing water table clay loam, hard, blocky, mod-
and oceasional crately alkaline, ecalcarcous;
flooding. grayish-brown, mottled sandy
loam or very fine sandy loam,
soft, moderately alkaline, cal-
careous. [
Tx Terrace escarp- Usually steep; some | Outeroppings of soft and weakly | Txecessive.__| Moderate to Rapid to
ments. sloping esearp- consolidated sandy or silty rapid. very rapid.
ments of weakly sediments.
consolidated
materials. |
HaB Toomes rocky loam, | Small bodics of soil Brown rocky loam, slightly hard, | Good____._ Moderate. ____ Very slow to
0 to 8 pereent among areas of wealk granular, medium acid; slow.
slopes. lava rock land. none; dense, hard latite lava.
TmA Traver fine sandy Nearly level plains Light brownish-gray fine sandy | Moderately | Moderately Very slow_ _ __
loam, slightly that have mound loam, slightly hard, massive, good. slow,
saline-alkali, 0 to microrelief in strongly alkaline, caleareous;
1 pereent slopes. places. light brownish-gray fine sandy
loam, massive, hard, strongly
alkaline, strongly calcareous;
light yellowish-brown sandy
loum, mottled, massive, soft,
moderately calearecous, mod-
erafely alkaline,
TnA Traver fine sandy Nearly level plains Light brownish-gray fine sandy | Moderately | Slow. oo Very slow____
loam, modcrately that have mound [oam, slightly hard, massive, good.
saline-alkali, 0 to microrelief in strongly alkaline, calearcous;
1 percent slopes. places, light brownish-gray fine sandy
loam, massive, hard, strongly
alkaline, strongly caleareous;
light yellowish-brown sandy
loam, mottled, massive, soft,
moderately caleareous, mod-
erately alkaline.
ToA Traver fine sandy Nearly level plains Light brownish-gray fine sandy | Moderately | Slow___..___ Very slow_ ___
loam, strongly that have mound loam, slightly hard, massive, good.
saline-alkali, 0 to microrelief in strongly alkaline, caleareous; )
1 percent slopes. places. light brownish-gray fine sandy
loam, massive, hard, strongly
alkaline, strongly calcarcous;
light vellowish-brown sandy
loam, mottled, massive, soft,
moderately caleareous, mod-
erately alkaline.
TpA Traver sandy loam, | Nearly level plains Light brownish-gray sandy loam, | Moderately | Moderate_.___ Very slow____
slightly saline- that have mound slightly hard, massive, strong- good.

alkali, 0 to 1 per-
cent slopes.

microrelief in
places,

ly alkaline, calearcous; light
brownish-gray sandy loam,
massive, hard, strongly alkalt,
stronely calearcous; light yel-
lowish-brown sandy loam,
mottled, massive, soft, mod-
crately caleareous, moderately
alkaline.
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Depth of root zone

Available

Lrosion and kind of limiting TFertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
roof; zone
Tuches

None________ 3 to 3 feet to water Moderate__.| 8to 15__...__ Trrigated pasture, | TTw-2 Same as for Temple silty clay

table. alfalfa, range; loam, 0 to 1 percent slopes;
also field crops reclamation possible but not
in years with- likely to be permanent because
out flooding. water table fluctuates.

None___.__.__ 2todfeet _________ Low__ . ___. Stol2.___.__ Trrigated pasture, | ITIw-6 Suitable for irrigated pasture and

range. range; poorly suited to culti-
vated crops; reclamation dif-
ficult and not likely to be
permanent,

High (gully)__| Variable, usually Very low___| Variable, Range. _ _.._.______ VIIIs-1 Unsuitable for grazing because of
shallow or very usually low high hazard of gully erosion.
very shallow. to very

low.

Slight. .- __._ | 4 to 12 inches to Low_______ 1to2._ . ___ Range_ _____._.__ VIile-9 Range; too shallow and rocky to
hard rock. warrant range improvement.

Slight_______| Variable depth (I to | Tow_______ 205 _____. Irrigated pasture, | IIs-6 Suitable for trefoil pasture and
3 feet) to alkaline range. saltgrass  range; reclamation
layer. fairly casy if good drainage can

be provided and gypsum add-
ed; suitable for a number of
field crops if reclaimed.

Slight_ .. ____ Variable depth (1 to | Low._______ 2t0 5 _____. Trrigated pasture, | ITIs—6 Same as for Traver fine sandy
3 feet) to alkaline range. loam, slightly saline-alkali, 0 to
layer. 1 percent slopes, but yields

lower and reclamation more
diflicult.

Slight_______| Variable depth (1 to | Tow_______ ltod_ _______ Range_ ____.._____ 1Vs—6 Suitable only for range unless
3 feet) to alkaline reclaimed; yiclds lo ; reclama-
layer. tion difficult beeause large

quantities of water and gyp-
s, as vell as adequate drain-
age, are required.

Slight . ______ Variable depth (1 to | Low.______ ltod _______ Trrigated pasture, | IIs—-6 Suitable for trefoil pasture and

3 feet) to alkaline
layer.

range, field
crops.

saltgrass  range; growth of
field crops spotty; reclamation
casy if good drainage can be
provided and gvpsum added;
suitable for a - ide varicety of
crops if reelaimed.
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Map !
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Soil name
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. I
Position and slope

Soil profile (surface soil;

subsoil; substratum or parent
material; all colors for dry =oil)

Tasre 2.—Descriptions of the soils of

Drainage Permeability

Runofl

TrA

TsA

Tt

TuA

TuB

TvA

WaA

WhbA

Traver sandy loam,
moderately saline-
alkali, 0 to 1 per-
cent slopes.

Traver sandy loam,
strongly saline-
alkali, 0 to 1 per-
cent slopes.

Tuff roc'cland. __ __.

Tnjunga loamy
sand, © to 3 per-
cent slopes.

Tijunga loamy
sand, 3 to 5 per-
cent, slopes.

Tujunga sand, 0 to
3 percent  slopes.

Waukena fine sandy
loam, slightly sa-
line-alkali, 0 to 1
pereent slopes.

Wankena fine sandy
loam, moderately
saline-alkali, 0 to 1
percent slopes.

Nearly level plains
that have mound
microrelief in
places.

Nearly level plains
that have mound

microrelief in |
places. |
|

carpments.

Nearly level bottom
lands and alluvial
fans cut by shal-
low channels in
places.

|
|
Bare tuff rock on es- r
\

Sloping terrace ‘
brealks,

Nearly level bottom
lands and alluvial
fans, shallow
channels in
places.

level basin
that have
microre-

Nearly
areas
mound
lief.

|
Nearly level basin
areas that have
mound mierorelicf.

Li-ht brownish-gray sandy loam,
slightly hard, massive, strong-
ly alkaline, calearcous; light
brownish-gray sandy loam,
massive, hard, strongly al-
kaline, strongly calcarcous;
light yellowish-brown sandy
loam, mottled, massive, soft,
moderately calearcous, mod-
crately alkaline.

Light  Dbrownish-gray  sindy
loam, slightly hard, massive,
strongly alkaline, caleareous;
light brownish-gray sandy
loam, massive, hard, strongly
alkaline, strongly calearcous;
light yellowish-brown sandy
loam, mottled, massive, soft,
moderately calearcous, mod-
crately alkaliue.

Bare roec and steep, rocky es-
carpments.

Pale-brown or licht brownish-
gray loamy sand, loosz, siugle
grain, neutral to mildly alka-
line; similar to surface soil but
stratified with fine sand; sim-
ilar to surface soil but strati-
fied with sand and fine sandy
loamn in places.

Pale-brown or light brownish-
eray loamy saud, loose, single
grain, neutral to mildly alka-
line; similar to surface soil but
stratified with fine sand; sim-
ilar to surface soil but strati-
fiecdd with sand and fine sandy
loam in places.

Pale-brown or light brownish-

arav sand, loose, single grain,
neutral to mildly alkaline;
similar to surfacc soil but
stratified with loamy sand;
similar to subsoil.

Gray fine sandy loam, slightly

hard, weak platy, medium
acid; grayish-brown sandy

clay loam, very havd, colum-
nar, moftled, caleareous
strongly alkaline; light-gray,
mottled fine sandy loam, very
hard, massive, caleareous,
strongly alkaline.

Gray fine sandy loam, slightly

hard, weak platy, medium
acid; grayish-brown sandy

clay loam, very hard, colum-
nar, mottled,  ecalearcous,
strongly alkaline; light-gray,
mottled fine sandy loam, very
hard, massive, calcareous,
strongly alkaline.

| Moderately | Moderately Very slow_ __ |
good. slow.
‘
‘
i
Moderately | Slow_._.______ Veryslow___
good.
|
| [
| |
\
Somewhat | Very rapid.__| Very slow___. \
cxeessive.

Somewhat Very rapid.__.
excessive.

Iixcessive.._| Very rvapid___.

Imperfect. | Very slow____

Tmperfeet_ .| Very slow_.__

|

Very slow to
slow.

Very slow____

Very slow____

Very slow .
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Lastern Stanislous Arec—Continued

Depth of root zone ' Available
Tirosion and kind of limiting Fertility | water-holding Present use Capability Suitable use
hazard layer capacity in unit
| root zone
. ,,_! . Sy
Inches

Slight_ . _____ Variable depth (1 to Low______. Ttod . __ Irrigated pasture, | 11Is-6 Same as for Traver sandy loam,
3 feet) to alkaline range. slightly saline-alkali, 0 to 1
layer. percent slopes, but yields are

| ‘ lower and reclamation is more
| i difficult.
|

Slight_ - _____ Variable depth (1 to  Tow._._____._ 1to3_______ Range_ __________ I1Vs—6 Suitable only for range unless re-
3 feet) to alkaline claimed; yields low; reclama-
layer. | tion difficult because large

quantities of water and gyp-
| sum, as well as  adequate
E drainage, are required.
I
__________________________________ e e e e e e e - | VIITS1 No agricultural use.
| |

Slight More than 6 feet-__ | Tow_______ | 3toh5_______. Range on bottom | Ille—4 Tairly  well suited to  alfalfa,
channeling [ | | land; orchards, | grapes, sweetpotatoes,  and
on bottom grapes, alfalfa, | strawberries; poorly suited to
land; and field and | orchard and field crops; soil is
moderate truck crops on low in nitrogen, zine, and pos-
wind fans. | sibly other nutrients; frequent,
crosion [ I light applications of water and
on fans. | split applications of fertilizer

' necessary for best yields; nem-
atodes a problem on young

| peach trees and other sensitive
crops.

Slight water More than 6 feet.__ | Low_______ 3tob. . Orchards, grapes, | IIle—4 Tairly well suited to grapes and
erosion; [ alfalfa. alfalfa; poorly suited to or-
moderate | ’ chard, truck, and field crops;
wind | sprinkler irrigation and con-
crosion. | tour planting and cultivation

advisable; otherwise same as
for Tujunga loamy sand, 0 to
3 percent slopes.
High (wind More than 6 feet____| Verylow__ | 1to3________ | Range on bottom | IVe—4 Poorly suited to crops grown;
erosion). | b land; orchards, i soil very low in nitrogen, zine,
: . grapes, field | and possibly other nutrients;
| crops, alfalfa. | requires even more frequent
| irrigation and fertilization than
| Tujunga loamy sand, 0 to 3
percent slopes.

Slight_ ______ 2 to 6 inches to Very low___| Less than 1___| Range, irrigated | IIIs—8 Well suited to trefoil pasture and
strongly alkaline pasture. ' saltgrass range; water table
claypan. generally within 4 feet of the

| surface; reclamation is slow

i because gvpsum  and large

quantities of water are neces-

| sary; soil suitable for shallow-

| ’ I rooted erops only affer rec-
| Iamation.

Slight_ ______ 2 to G iuches to Very low___| Less than 1___| Range, irrigated 1Vs-8 Same as for Waukena fine sandy

strongly alkaline
claypan.

pasture.

loam, slightly saline-alkali, 0 to
1 percent slopes, but yiclds are
lower and reclamation nmore
difficult.



68

SOIL STRVEY SERIES 1957, NO. 20

Soil profile (surface soil;

Tavrre 2.—Descriptions of the soils of

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil)

WcA Waukena fine sandy | Nearly level Dbasin | Gray fine sandy loam, slightly | Imperfeet__| Very slow_.__{ Very slow____
loam, strongly sa- areas that have hard, weak platy, mediun
line-alkali, 0 to 1 mound nicrorelief. acid; grayvish-brown sandy
pereent slopes. clay loam, very hard, colum-

nar, mottled, calearcous,
strongly alkaline; light-gray,
mottled fine sandy loam, very
hard, massive, calcarcous,
strongly alkaline,

WdA Waukena sandy { Nearly level basin | Gray sandy loam, slightly hard, | Imperfect__| Very slow____| Very slow.___
loam, slightly sa- areas that have wen' p'aty, medium acid; gray-
line-alkali, 0 to 1 mound microrelief, ish-brown sandy clay loam,
percent slopes. | very hard, columnar, nottled.

calearcous, strongly alkaline;

light-gray, mottled fine sandy
‘ loam, very hard, massive, cal-
I carcous, strongly alkaline.

WeA Waukena sandy | Nearly level basin  Gray sandy loam, slightly hard, | Imperfect__| Very slow____| Very slow____
loam, moderately areas that have = weak platy, medium acid;
saline-alkali, Gto1 mound microrelief. grayish-brown sandy clay
percent slopes, loam, very hard, columnar,

mottled, calcareous, strongly
alkaline; light-gray, mottled
fine sandy loam, very hard,
nassive, calcareous, strongly
alkaline.

WhD Whiterock rocky Rolling and hilly; Light brownishi-gray rocky silt | Somewhat Moderate_____ Medium to
silt loam, 8 to 30 nunerous out- loam, slightly hard, massive, excessive, rapid.
percent slopes. crops. slightly acid; none; hard slate

that has nearly vertical cleav-
age.

WhF Whiterock rocky | Steep; frequent rock | Light brownish-gray rocky silt | Iixeessive. .| Moderate.____| Very rapid____
silt loam, 30 to | outcrops. loam, slightly hard, massive,
60 percent slopes. | slightly acid; none; hard slate

| that has nearly vertical cleav-
| agae.

WkB Whiterock silt Undulating; only Light brownish-gray rocky silt | Good._____ Moderate.____ Very slow to
loam, 0 to 8 per- occasional rock loam, slightly hard, massive, medium.
cent slopes. outerops. slightly acid; none; hard slate

that has nearly vertical cleav-
age,

WmB ‘Whitney sandy Ridgetops and un- Brown sandy loams, slightly | Good______ Moderate ____ Slow._______.
loams, 3 to 8 per- dulating areas. hard, granular to massive, |
cent slopes. slightly  aeid; brown loam, |

blocky, slightly hard, slightly
[ acid; pale-yellow, weakly con- |
| solidated granitic sediments, |
neutral.

WmC Whitney sandy Rolling; complex Brown sandy loams, slightly | Good._.___ Moderate__.__ Slow to
loams, 8 to 15 slopes. hard, granular to massive, medium.
percent slopes. slightly acid; brown loam,

blocky, slightly hard, slightly |
acid; pale-yvellow, weakly con-
solidated granitic sediments,
neutral.

WmC2 Whitney sandy | Rolling; complex Brown sandy loams, slightly | Good.____. Moderate_____ Medium______
loams, 8 to 15 slopes. hard, granular to massive,
percent slopes, slightly acid; brown loam,
eroded. blocky, slightly hard, slightly

acid; pale-yellow, weakly con-
solidated granitie sediments,
neutral.

WmD Whitney sandy Hilly; complex Brown sandy loams, slightly | Good.._____ Moderate_____ Medium_._____
loams, 15 to 30 slopes. hard, granular to massive,

percent slopes.

slightly acid; brown loam,
blocky, slightly hard, slightly
acid; pale-yellow, weakly con-
solidated granitic sediments,
neutral.
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Depth of root zone

Available

Lrosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone |
1
Inches

Slight. . _.___ 2 to 6 inches to Very low___ TLessthanl___| Range__.._._______ VIs-8 Suitable only for range; ree-
strongly alkaline | lamation not feasible.
clayvpan.

| |
| |
Slight_ - _ .. < 2 to 6 inches to Very low___z Less than 1.__| Range, irrigated | 11Is-8 Same as for Waukena fine sandy
I strongly alkaline \ pasture. loam, slightly  saline-alkali,
claypan. | | 0 to 1 percent slopes, but a
' | little easier to reclaim.
| |
|
| ‘ ; |
Slight_ . ___-_ | 2 to 6 inches to Very low___| Less than1._._ | Rangge, irrigated | TVs-8 Same as for Waukena fine sandy
| strongly alkaline | | pasture. | loam, moderately saline-alkali,
claypan. \ | 0 to 1 percent slopes, but a
| little casier to reclaim,
1
|
Moderate to | 4 to 8 inches to Verylow___| 1to2. . _____ Range_ _______.__ Vile-3 Range; forage yields are fair;
high. slate rock. range improvement generally
not feasible; grazing necds to
| be carefully controlled because
of inercased crosion hazard.

Very high____| 4 to 8 inches to Verylow___| Tto2________ Range________.___ VIie-3 Range; forage yields are low;

slate rock. range improvement not feas-
ible; grazing must be carcfully
controlled.

Slight_ - - ... 6 to 10 inches to Verylow.__| 1to 2 _______ Range___________ VIle—3 Range; forage yields are fair;
slate rock. range improvement generally

not feasible,

Slight___._._.| 20 to 40 inches to Moderate.__| 2tod________ Dry-farmed IIle-1 Well suited to erops grown;
weakly consoli- grain, range. grapes and ficld crops can be
dated sediments, grown if water becomes avail-

able and sprinkler irrigation
and confour farming are used.

Moderate___.| 12 to 40 inches to Moderate Ttodh oo _._ Dry-farmed IVe-1 Suited to range and to grain if
weakly consoli- to low. grain, range. crosion control practices are
dated sedimentis, used; otherwise, same as for

Whitney sandy loams, 3 to 8
percent slopes.

Moderate____| 6 to 30 inches to Moderate l1tod _._____ Dry-farmed IVe-1 Suited to range and to grain in
weakly consoli- to low. grain, range. rotation with improved range;
dated sediments. slopes generally too complex

for contour cultivation.

Moderate_.-_| 12 to 30 inches to Moderate 1todoooo__. Dry-farmed VIe-4 Suited to improved range or
weakly consoli- to low. grain, range. sprinkler-irrigated pasture if

dated sediments.

water is available.
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Soil name

Position and slope

Tarre 2.—Descriptions of the soils of

Soil profile (surface soil;
| subsoil; substratum or parent |
| material; all colors for dry soil) |
|

Dra

inage

Permeahility

Runoff

WmD2

WmE?2

WrA

WrB

WrC

WtA

WvA

WyA

Whitney sandy
loams, 15 to 30
percent slopes,
eroded.

Whitney sandy
loams, 30 to 45
percent slopes,
croded,

Whitney and Rock-
lin sandy loams,
0 to 3 pereent
slopes.

Whitney and Rock-
lin sandy loams,
3 to 8 percent
slopes.

Whitney and Rock-
lin sandy loams,
8 to 15 percent
slopes.

Wyman clay loam, 0
to 1 percent slopes

Wyman loam, 0to 1
percent slopes.

Wyman loam, mod-
erately deep over
gravel, 0 to 1 per-
cent -slopes.

|

Hilly; complex
slopes,

Small, steep hillsides.

Gently undulating---

Undulating_._______

Rolling; complex
slopes.

Nearly level alluvial
fans.

Nearly level alluvial
terraces.

Nearly level alluvial
fans.

Brown sandy loams, slightly |
hard, granular fo massive, |
slightly acid; brown loam, |
blocky, slightly hard, slightly |
acid; pale-yellow, weakly con-
solidated granitic sediments,
ncutral.

Brown sandy loams, slightly
hard, granular to massive,
slightly acid; brown loam,
blocky, slightly hard, slightly
acid; pale-yellow, weakly con-
solidated granitic sediments,
neutral,

This undifferentiated unit con-
sists  of about 30 percent
Rocklin, 45 percent Whitney,
and 25 percent other soils,
such as those of the Mont-
pellier and Snelling series; for
profile description of Whitney
and Rocklin soils, see Whitney
sandy loams, 3 to 8 percent |
slopes, and Rocklin sandy
loam, 0 to 3 percent slopes. |

This undifferentiated unit con- |
sists of about 30 pereent |
Rocklin, 55 pereent Whitney, |
and 15 pereent other soils,
such as thosce of the Mont-
pellier and Snelling series; for
profile description of Whitney
and Roeklin soils, sece Whitney |
sandy loams, 3 to 8 percent
slopes, and Rocklin sandy
loam, 0 to 3 percent slopes.

This undifferentiated unit con-
sists of about 60 percent
Whitney, 25 percent Rocklin,
and 15 percent other soils,
such as those of the Mont-
pellier and Snelling series;
for profile description of
Whitney and Rocklin soils,
see Whitney sandy loams, 3
to 8 pereent slopes, and Rock-
lin sandy loam, 0 to 3 pereent
slopes. |

Brown clay loam, hard, massive,
neutral; dark-brown to brown
clay loam, bloeky, hard, neu-
tral; brown fine sandy loam,
slightly hard, massive, neutral.

Brown loam, slightly hard, mas-
sive, neutral; dark-brown to
brown sandy clay loam, blocky,
hard, neutral; brown fine
sandy loam, slightly hard,
massive, neutral.

Brown loam, slightly hard, mas-
sive, ncutral; brown sandy
clay loam, hard, blocky, ncutral;
gravelly sandy loam, massive,

neutral.

. Somewhat

excessive.

Good

¢ Good______

Moderate . -

Moderate
(Whitney)
moderately
slow
(Rocklin),

Moderate
(Whitney)
moderately
slow
(Roeklin).

Moderate
(Whitney)
moderately
slow
(Rocklin).

Moderately

| slow.

Moderately
slow

Moderately
slow.

Moderate_____

Medium to
rapid.

‘ Rapid____.___

Very slow
to slow.

Slow to medi-
um. |

| Very slow.___!

Very slow____ ;

Very slow____|
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Depth of root zone

Available

gravel.

691-267—64——6

Lrosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zoue
|
Inches

High_.______ 6 to 24 inches to Moderate Ttod_._____ Dry-farmed Vie-4 Same as for Whitney sandy
weakly consoli- to low. grain, range. loams, 15 to 30 percent slopes.
dated sediments.

Very high____| 6 to 18 inches to Tow. ... 16020 ____ Dry-farmed VIIe-3 Suitable for range.
weakly consoli- grain, range.

| dated sediments,

Slight.______ 18 to 45 inches to Moderate 2t0 6o Dry-farmed IITe-1 Well suited to crops grown and
hardpan or weakly to low. grain, irrigated to shallow-rooted field crops
consolidated pasture. if irrigation, preferably with
sediments. sprinklers, is carefully con-

trolled.

Slight. ______ 14 to 40 inches to Moderate | 2to 5. Dry-farmed I1Te-1 Same as for Whitney and Rocklin
hardpan or weakly to low. | grain, irrigated sandy loams, (0 to 3 percent
consolidated { pasture. slopes, but where the soil is
sediments. | irrigated, contour cultivation

‘ is needed to control crosion.

Moderate.__. 14 to 40 inches to Moderate 2t0 5. ___ Dry-farmed grain, | IVe-1 Well suited to crops grown;
hardpan or weakly to low. irrigated pas- soil should be left bare as
consolidated sedi- ture. little time as possible; slopes
ments. are generally too complex for

contour cultivation.

Slight_____ _. More than 6 feet.__ | High_.______ 10 to 14______ Wide variety of in- | I-1 Soil  well suited to all crops

) tensive crops, grown; should be irrigated
including or- slowly; has a strong tendency
chard crops. to become compact if worked

when too moist,

Slight_ . _____ More than 6 feet__..| High___.____ 10 to 14______ Wide wvariety of | I-1 Same as for Wyman clay loam,
intensive crops, 0 to 1 percent slopes, but this
including or- so0il has only a moderate ten-
chard crops. dency to become compact if

worked when too moist,

Slight _______ 30 to 40 inches to | Moderate.__| 6 t0 8_____.__ Range.___________ I1Is-3 Suitable for irrigated pasture

and other crops if water is
available,
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Tavre 2.—Descriptions of the soils of

. . . |
) Soil profile (surface soil; |
Map Soil name Position and slope subsoil; substratum or parent | Drainage ‘

Permeability Runoff
symbol material; all colors for dry soil) \
I

YkA Yokohl loam, 0 to 1 | Nearly level: mound | Brown loam, slightly hard, mas- | Good______ Very slow____| Very slow____
percent slopes. microrelief where sive, slightly acid; reddish-
uncultivated. brown silty clay, very hard,
prismatic, slightly acid to neu-
tral; strongly cemented hard-
pan overlying very pale brown
silt loam, platy, hard, mildly
alkaline. |
YoA Yokoll clay loam, 0 | Nearly level; mound | Brown elay loam, hard, blocky, | Good______ Very slow_____ Very slow to
to 3 percent microrelief where slightly acid; reddish-brown slow.
slopes. uncultivated. silty elay, very hard, pris- |
matic, slightly acid to neutral;
strongly cemented hardpan
overlying verv pale brown
silt loam, platy, hard, mildly
alkaline.

ZaB Zaca clay, 3 to 8 Undulating foothills_| Dark-gray clay, hard, granular, | Good Moderately Slow

percent slopes. moderately calcareous; dark- slow.
l gray eclay, hard, Dblocky,
strongly  calcareous;  very
strongly calcarcous shale or
mudstone; weakly consoli-
dated.
ZaC Zaca clay, 8 to 15 Sloping foothills; Dark-gray clay, hard, granular, | Good__.____ Moderately Slow to
percent slopes. | short slopes. moderately calearcous; dark- slow. medium.
gray clay, hard, blocky,
strongly  calearcous; very
strongly calcarcous shale or
mudstone; weakly consoli-
dated. |
Zan Zaca clay, 15 to 30 Hilly foothills_______ Dask-gray clay, hard, granular, | Good______ Moderately Medium______
percent slopes. moderately calcarcous; dark- slow.
gray clay, hard, blocky,
strongly  calcareous;  very
strongly ecalcareous shale or
mudstone; weakly consoli-
dated. ]

nursery stock, and pasture. Virtually all of the better average 6.4 tons per acre for the county as a whole, but
soils are intensively farmed, and most of the level land is  yields of 8 to 10 tons are common on deep, well-drained
irrigated. soils, such as Hantord sandy loam.

Acreages (13) of irrigated crops in the surveyed area
in 1956 follow:

Crops Acres
Pasture 91,306
Alfalfa 45,073
Deciduous fruits and nuts - _____ ——— . 42,757
Small grain - 29,755
Field Crops — e 19,218
Grapes __ ——__ 16,575
Berries __ —_ 2987
Rice _.__.__ . 1,381
Tomatoes 1,253

Some of the important irrigated and dry-farmed crops
grown in the county and thelr general management are
discussed briefly as follows.

Alfalfa—According to the Federal census, 280,160 tons
of alfalfa were produced in Stanislaus County in 1959. === 55 S :
Alfalfa is grown on a number of soils, including all of Figure 9—Alfalfa is one of the principal crops in the county.
the soils of the alluvial flood plains and young alluvial ) _ )
fans and ep soils of the older alluvial fans and Soil management practices needed to produce high
terraces Saline-alkali basin soils and shallow yields of alfalfa are irrigation, drainage, fertilization, and
hardpan soils are not generally used for this crop. Yields control of soil compaction. The total amount of irriga-
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Depth of root zone Available
Erosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
Slight- .- - -- 12 to 24 inches to | Low_____.__| 4to 7 _______ Dry-farmed grain, | IVs-3 Soil well suited to irrigated pas-
claypan and 24 to irrigated pas- ture and improved range;
38 inches to hard- ture, range. fairly well suited to dry-farmed
pan, grain; tends to puddle and be-
come compact if worked or
trampled by livestock when
wet; crops respond fo combi-
nation of nitrogen and phos-
phate fertilizer.
Slight_ . .- _-_| 12 to 24 inches to Low____.._. bto8 _______ Dry-farmed grain, | IVs-3 Same as for Yokohl loam, 0 to 1
claypan and 24 to irrigated pas- percent slopes, but this soil
38 inches to hard- ture, range. has a strong fendency to be-
parn. come compact.
Slight .. _____ 15 to 30 inches to | Moderate___{ 4to 8_.______ Range_ ______.__._ ITTs-5 Suitable for dry-farmed grain and
calcareous shale. | range; range is rich in clover
and produces nutritious forage;
little likelihood that irrigation
[ water will become available.
i
Slight_______ 12 to 20 inches to | Moderate___| 4 to 7________ l Range_ __________ IVe-5 Same as for Zaca clay, 3 to 8 per-
calecareous sedi- cent slopes.
ments.
Moderate____| 10 to 15 inches to | Moderate.__| 3to 5________ Range______.___. IVe-3 Suitable for grain only if farmed
calcareous shale. on the contour and the soil is
left bare as little time as pos-
sible; otherwise, same as for
Zaca clay, 3 to 8 percent slopes,

tion water applied on medium-textured soils should be
limited to about 40 inches; no more than 5 inches should
be used for each irrigation. Frequent, light applications
of 3 to 4 inches are needed on coarse-textured Delhi,
ITilmar, and Tujunga soils. Drainage should be used to
keep standlno water off the lower parts of the field and to
control high water tables. Soil compaction can be avoided
it the soil is leveled and the seedbed is prepared when the
soil 1s no more than very slightly moist. Soils affected
by salts and alkali should be reclaimed before planting
alfalfa. (See “Paline and Saline-Alkali Soils] in this
section.)

Almonds.—According to the census report, 6,058 tons
of almonds were produced in Stanislaus County in 1959.
Almonds are grown mainly on deep, medium- and coarse-
textuled well-drained soils of the young alluvial fans;
1 y_are orown to some extent on the older terrace soils
The average yield for the county is about 1,000
pouuds per acre but is about 1 ,500 pounds per acre on
the Hanford soils. With good manmgement, still higher
yields are possible. One farmer obtained an aver age y1eld
of 4,000 pounds per acre annually over a 4-year period
by careful irrigation, prevention of zine deficiency, control

of insect pests, fertilization with 150 pounds of nitrogen
per acre, adequate pruning, complete frost protection bv
orchard heaters, and use of enough bees for polhnauou.
Some almonds are grown without irrigation, but yields
ave generally well below the county average.

Figure 10.—Almonds on Hanford sandy loam, deep over silt, 0 to 1
percent slopes
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Barley—According to the IFederal census, 34,042 acres
of barley were lmr\/ested m 1959. About a lhud of this
acrenge Wis 11119Atcd Most of the crop is dry farmed,
and the soil is summer-fallowed in alternate years; con-
csgqupntl) a much larger acreage is actually used for this
crop than is harvested. The avers age yield for the county
is 1,500 pounds per acre. The annual yield, however,
ranges from 1,000 to 2,000 pounds, depending on the
weather conditions. Dry-farmed barley 1s grown mainly
on soils that occur on the older terraces and fans and that
have strougly developed profiles or rolling relief. Grain
is grown most extensively on the Whitney, Rocklin, and
\Iontpelllm soils, but small acreages are grown on a large

munber of other soils [fig. 11)|.

Figure 11.—Dry-farmed barley is the dominant crop on the WhlL-
ney, Rocklin, and Montpellier soils east of Montpelier.

Stubble is generally turned under in the fall or spring,
and the soils are cultivated throughout the summer to con-
trol weeds, conserve moisture, and encourage nitrate for-
mation. DBarley is planted after the first rains in the fall
and harvested the following swmmer. Little fertilizer is
generally used, but yields ave often increased by adding
Tertilizer. On the deeper or finer textured soils, ammo-
uhun sulfate is spread by airplane in the spring of years
with above-normal rainfall.

Dlockeye beans—Irrigated blackeye beans are often
double cropped with small grain and rotated with alfalfa,
A common rotation includes 2 years of beans and small
grain, 1 year of beans and cultivated fallow to kill weeds,
and 3 or 4 years of alfalfa. Iflood or furrow irrigation is
used for beans grown on most of the soils of the young allu-
vial fans and Hood plains, The acreage planted in the
county varies considerably from year to year, depending
mainly on the price. The yield for the county averages
1,000 pounds per acre. Yields of more than 1,800 poundQ
can be obtained regularly on deep, well- drained soils if
careful manaoement is used. Suitable practices include
subsoiling and good seedbed prepamtlon the use of certi-
fied seed, “three light irrigations of 4 to 5 inches each (plus
pren‘rleatlon when the beans are double cropped), pro-
vision for drainage of excess surface water, use of funol—
cides to prevent damping off, and use of insecticides for
control of wireworms and insect pests.

Corn silage—Corn is widely grown for silage on the
dairy farms of the county. A fotal of 17 361 acres was
cut for silage in 1959, according to the census.  Soils used
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for corn include the well-drained and the imperfectly
drained soils of the alluvial fans and flood plains, the
basin soils affected ounly slightly by salts and alkali, and
the hardpan soils of the San Joaquin and Madera series.
Yields average about 11 tons of green matter per acre over
the county, but they are as higl as 20 to 25 tous under good
management. IFour to five irrigations are needed, plus
dairy manure and nitrogen from commercial fertilizers.
Sandy soils require lighter and more frequent applications
of water and two applications of nitrogen, one before
planting and one midway through the growing season.

Gropes—Many varieties of wine, raisiu, and table
grapes are grown in Stanislaus County. Of the 19,675
acres repor ted in grapes by the census in 1959, more than
half was in wine grapes, mainly (ﬂulonane, Alicanre
Bouschet, and Palomino varieties. Thompson seedless,
used for raisins, wine, and table grapes, was grown on
most of the rest. Table varieties were grown on a few
hundred acres. Vineyards are alinost entirely on soils of
medium to coarse texture that are on the young alluvial
fans. The average yield of wine grapes in the county 1s
about 6 tons per acre; that of raisin and table grapes is
about 7 tons per acre. The raisin and table grapes are all
irrigated, but some of the wine grapes are grown without
irrigation after the young plants are well established.

Much higher yields can be obtained by good manage-
ment. If, however, the vines are forced to produce too
heavily, the sugar content of the fruit declines to such low
levels that the grapes cannot be marketed. Optimum
yields per acre ave probably about 10 tons of wine grapes
and 12 to 14 tons of Thompson seedless on the better soils;
yields are somewhat lower on very sandy soils,

The vines are commonly freated with zinc sprays to
overcome a rather widespread zine deficiency in the soils.
Some barnyard manure or nitrogen fertilizer is usually
applied in ‘the fall or winter. Sandy soils are often in-
fested with nematodes and should be treated with fumi-
gants before the vines ave planted.

Irrigated posture—~Irrigated pasture is produced on
almost every soil in the area for w hich water is available
In Stanislaus County 91,306 acres of irrigated pasture were
reported in 1956. This crop is popular because of the
ladino clover in the pasture mixture. Pastures containing
ladino elover produce large quantities of nutritious forage
over a period of years. With careful management, they
support as many as two or three dairy cows or steers per
acre from April to October. Clover pasture is very shal-
low rooted; therefore, the largest areas of irrigated pas-
ture are gvown on the shallow hardpan soils of the Madera
and San Joaquin series in the vicinity of Oakdale {fig. 12)|.
In this area, one can drive for miles and see no other crop.
Clover pasture is also widely grown on imperfectly
drained Dinuba soils and on saline-alkali soils of the basin

area. It aids the reclamation of the saline-alkali soils.

Careful irrigation is the key to gooad pasture production.
The soil should be made uniformly smooth, and water
should be applied in small amounts every 7 to 14 days,
depending upon the weather, Sprinklerirrigation should
be employed where the glopes are too steep or irregular to
be smoothed. Standing water should be prev ented by
drainage. Supelphoqpl 1te should be applied in winter.
Grypsum is vequired for soils containing alkali.

Peaches—Plantings of clingstone pechhes for canning
increased rapidly after the Second World War. Accord:
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Figure 12.—Irrigated ladino clover pasture is widely grown on

of hardpan have been exposed by
and leveling.

Fragments
subsoiling

San Joaquiu soils.

ing to the Federal census, 30,903 acres were in peaclies
(clingstone and freestone) in 1959. Peaches are grown
mainly on the deep, well-drained soils of the Hanford-
Tujunga association. About 70 percent of the peaches are
orown on Hanford soils of sandy loam or fine sandy loam
texture, and 17 percent are grown on Tujunga and Delhi
loamy sands. The remaining 13 percent are grown on
various shallower or less well-drained soils. Yields aver-

age about 12 tons per acre for the county with good man-
agement. If well managed, orchards on the Ianford soils
will produce consistent yields of 15 to 18 tons per acre.
Yields can be maintained at about 20 tons per acre if the

orchards on these soils are very carefully managed
[3)

i

Figure 13.—Cling peaches produce large yields on the deep, per-
meable soils of the young alluvial fans, and often the branches
must be supported by props. Soil is Hanford fine sandy loam,

Successful peach growers provide ample but not exces-
sive irrigation. They pay much attention to control of
insects and other pests, to pruning, and to fruit thinning,
and they cultivate only when necessary. These growers
generally use nitrogen, supply zine by spraying the trees,
and grow green-manure crops during the winter.

It is particularly important to cultivate the soils when
they are only slightly moist. If the soils are worked when
motist, dense and slowly permeable plowsoles form and are
very difficult to eliminate without injury to the tree roots.
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Yange pasture—More than a third of Stanislaus Coun-
ty is used for range pasture. Beef cattle are the principal
livestock, but some sheep and dairy cattle are raised. The
pasture is grazed mainly from October to May ; the stock
1s moved to irrigated pasture during the summer. Gen-
erally part of the winter feed is left ungrazed. This pro-
vides dry forage for the livestock in autumn until the first
rains of the season start a new crop of grass.

The dark-colored clay soils of the Peters (|fig. 14)] and

Figure 14.—Soils formed from andesitic tuff, such as Peters clay
(foreground) and Pentz gravelly loam (background), are prized as
range because of the highly nutritious forage produced.

Raynor series are highly prized as range in the eastern
part of the county. They support a good growth of bur-
clover, and the livestock grazing the range on these soils
gain weight rapidly. The young alluvial soils along the
streams also provide abundant forage.

Ioxperiments now being carried on in range reseeding
and fertilization are expected to increase materially the
carrying capacity of many soils. The introduction of an-
nual rose, crimson, and subterraiean clovers and fertiliza-
tion with gypsum and phosphate already show promising
results on sandy rangeland soils (5). Nitrogen fertilizer
1s also used with good results in some places.

Irrigation and Drainage

Because summer rainfall is scant, the intensive agri-
culture of the Area depencls almost entirely on irrigation.
The importance of irrigation was recognized as early as
1854 by a surveyor, Silas Wilcox (6). Irrigation, how-
ever, did not begin until 1901, when the Turlock Irriga-
tion District started operations. In that year 3,757 acres
were irrigated with water diverted from the Tuolumne
River at a dam near La Grange. Irrigation proved to be
so profitable that now four irrigation districts serve the
Area (fig. 15). Water is obtained from the Tuolumne and
Stanislaus Rivers, stored behind large dams, and de-
livered to the farms by hundreds of miles of canals

Further development is in progress; three new dams
are under construction on the Stanislaus River, and an
immense new dam is planned on the Tuolumne River,

Irrigation water is applied to the soil by flooding, fur-
rows, or sprinklers, depending on the crop grown, the
permeability of the soil, the slope, and the economic fac-
tors. Sprinklers are employed mainly on rolling soils
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Figure 15.—Irrigation districts in Eastern Stanislaus County.

or very rapidly permeable sandy soils; furrows are used
with row crops, vineyards, and other crops where the soil
is slowly permeable. On level soil, crops are mainly grown
with flood irrigation that is controlled by small ridges or
checks. Checks used for the irrigation of most crops are
generally 40 to 100 feet apart and 660 to 1,320 feet long
on medium-textured soils, and 330 to 660 feet long on
loamy sand and sand. The shorter runs are most suitable
for providing uniform water penetration across the field.
On irrigated pasture, runs up to 2,600 feet long are used,

with checks 15 to 80 feet apart, but better water distribu-
tion is obtained with runs of 1,320 feet or less.

The averag imts of water applied each month are
shown in|figure 17,|as well as the amounts used by crops,
based on am @t factor of T0 percent. Comparison
oand figure 27)(p. 152) indicates good agreement
between the calculated moisture deficit and the average
amount of water used by crops.

Virtually all of the level land suited to irrigation has
been developed. As more water is made available, how-
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Figure 16.—Irrigation water is distributed throughout the several
irvigation districts by extensive systems of canals,
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Figure 17.—Average monthly consumption (1952-1954) of irrigation
water by crops in the Modesto Irrigation District, based on an irri-
gation efficiency factor of 70 percent.

ever, the rolling land in the eastern part of the Area will
probably be irrigated. Sprinkler or contour-furrow irri-
aation is best suited to this kind of land.

Saline and Saline-Alkali Soils

Soils containing enough salts to affect plant growth
are an important problem in an area of about 75 square
miles. These soils extend eastward from the San Joaquin
River for 1 to 7 miles; isolated spots oceur farther east
along the Southern Pacific Railroad and on the bottom
lands of the Stanislaus and Tuolumne Rivers. The dis-
tribution of saline and saline-alkali soils is shown in[figure]
18
aline soils (those containing salts) occur only on the
bottom lands of the San Joaquin River in the Kastern

77

Stanislaus Area. Temple soils, and Columbia soils de-
posited over Temple soil material, are most commonly
affected.

The saline soils can be partially leached of salt with
relative ease, and many areas are successfully used for
field crops and alfalfa. The depth of the water table,
however, fluctuates with the rise and fall of the level of
the river, and the reappearance of salts in the soils is still
a hazard. Complete reclamation of these soils will not
be possible until the flow of water in the San Joaquin
River and its tributaries is brought under better control.
In the meantime, the salts can be kept to a reasonable
depth by careful irrigation. Enough water should be
used to keep the salts leached to a depth below the root
zone. The water table should be kept as far below the
surface as possible when the river is low. Drainage
ditches that empty into the river through trap valves or
pumps are used for this purpose.

Three classes of saline soils were mapped: Slightly
saline, moderately saline, and strongly saline. The
slightly saline soils contain 0.15 to 0.35 percent salt (elec-
trical conductivity of saturation extract of 4 to § mil-
limhos per centimeter). Salt-tolerant crops can be grown
successfully on these soils, but not salt-sensitive crops.
The moderately saline soils contain 0.35 to 0.65 percent
salt (8 to 15 millimhos per centimeter). ISven salt-toler-
ant crops have somewhat reduced growth on these soils.
The strongly saline soils contain over 0.65 percent salt
(more than 15 millimlios per centimeter). No crops can
be grown successfully on these soils without reclamation.
In this Area, 2,873 acres were mapped as slightly saline,
1,695 acres as moderately saline, and 9 acres as strongly
saline.

Saline-alkali soils (those containing salts and adsorbed
sodium, or alkali) occur throughout the basin lands east
of the San Joaquin River, particularly in the Waukena-
Ifresno association. Areas of Dinuba and Hilmar soils
that occur where the water table is relatively high are also
saline-alkali.

The saline-alkali soils are more difficult to reclaim than
those containing only salts. Alkali is difficult to remove
by leaching because the soils tend to disperse and seal up;
sodium remains tightly adsorbed by the clay in the soil.
Soil amendments, such as gypsum or sulfur, are required
to replace the sodium. The amount of amendment ve-
quired depends upon the amount of adsorbed sodium
present and the amount of clay in the soil. In order to
determine the amount of amendment required, the Stanis-
laus County Agricultural Ioxtension Service has facilities
for determining the gypsumn requirement of saline-alkali
soils, and will make this determination upon request.
Good drainage must be established before reclamation is
attempted.

Three classes of saline-alkall soils were mapped:
Slightly  saline-alkali, moderately saline-alkali, and
strongly saline-alkali. Trom 5 to 20 percent of the area of
slightly saline-alkali soils is affected by salts and alkali.
Only salt-tolerant crops can be grown on these soils with
moderate to good success. TFrom 20 to 70 percent of the
area of moderately saline-alkali soils is affected by salts
and alkali. Trrigated pasture can be grown with Jimited
success on these soils, but other crops should await alkali
reclamation. More than 70 percent of the area of strongly
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Figure 18.—Distribution of saline and saline-alkali soils.

saline-alkali soils is affected by salts and alkali. No crops
can be successfully grown on these soils without reclama-
tion. In this Area, 22,212 acres were mapped as slightly
saline-alkali, 8,171 acres as moderately saline-alkali, and
2,592 acres as strongly saline-alkall.

Before a reclamation program is started, careful con-
sideration should be given to the costs of establishing
good drainage, the soil amendments needed, and the length
of time there will be no profitable return from the soil.
Special consideration should be given to the problems of
leaching soils that have a hardpan or a slowly permeable
subsoil.

Soil Profile Groups, Land Type Groups,
and Index Ratings°’

The nature of a large number of soils is more easily
remembered if the soils that have similar properties and
qualities are grouped. The kind of profile, the natural
land type grouping, and the index rating and grade are
given for each soil in table 3. An explanation of the
groupings and of the rating and grading factors follows.

#By R. Earrn Storik, professor of soils and plant nutrition,
emeritus, University of California, Berkeley.
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Soil profile groups

Soil profile groups are made on the basis of (1) posi-
tion, (2) degree to which profile development is expressed,
and (3) the kind of underlying material.

Nine profile groups are recognized in the Eastern Stan-
islaus Area (see table 3). Group I consists of recent allu-
vium and eolian soils having no horizon differentiation.
The next five groups have increasing amounts of clay in
the subsoil. Group II soils have weakly expressed hori-
zons, and group III soils have moderately expressed hori-
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zons. Group IV soils have strongly expressed claypan
subsoils, and group V soils have hardpan subsoils. Group
V1 soils have claypans underlain by partially consolidated
substrata. A small letter “x” following a Roman nu-
meral, as Ix, ITx, and IllXx, 1ndlcates that the soil profile
is underlain by a substratwn unrelated to the soil above.

In groups VII, VIIL, and IX are soils of the uplands.
The group number indic‘ltes the nature ot the underlying
rock. Group VII soils are underlain by hard igneous
rocks, group VIII soils by hard sedimentary IOCLS, and
group IX soils by relatively soft rocks of all kinds.

Tapre 3.—S80il profile groups, natural land types, and Storie index

1
| Storie index
| _
| | Rating factors—
Map Soil Natural | _
symbol | Soil profile land ‘ | |
aroup type Factor l Factor TFactor | Index | Grade
| A B FacLOI | X : rating
‘ (pro- | (tex- \ (other |
file) | ture) (SlO])(,) condi-
‘ tions) |
AcA Alamo ¢lay, 0 to 1 percent slopes__.____________.____ v Cuy 30 60 100 100 18 5
AgB Amador gravelly loam, 0 to 8 percent slopes_.________ IX 1954y 30 70 90 40 8 6
AmB Amador loam, 0 to 8 percent slopes_________________ IX I05—ip 30 95 90 40 10 5
AmD Amador loam, 8 to 30 percent slopes_______________ | IX DY 30 95 75 | 40 | 9 6
AmF Amador Ioam 30 to 60 percent slopes______ ... _____ | IX I 20 05 40 | 40 3 6
AnA Anderson 01avelly fine sandy loam, 0 to 3 percent | I Ay 100 70 100 | 90 63 2
| slopes. [
AnB | Anderson gravelly fine sandy loam, 3 to 8 percent | I Ay | 100 70 90 | 90 57 3
i slopes.
AcA Anderson gravelly fine sandy loam, c¢hanneled, 0 to 3 1 I A7 sen 100 60 100 40 24 4
| percent slopes.
AuB Auburn clay loam, 3 to 8 percent slopes_____________ VII S5 35 80 95 100 27 4
AuD Auburn clay loam, 8 to 20 percent slopes___.____.__. VII E; 35 75 80 100 21 4
BmA Bear Creek loam, 0 to 3 percent slopes______________ IIIx A,y 80 100 100 80 64 2
BgA Bear Creek gravelly loam, 0 to 3 percent slopes._____ IIIx Ag 80 80 100 80 51 3
BcA i Bear Creek clay loam, 0 to 3 percent slopes__________ ITIx Aoy 80 85 100 80 54 3
BeA Bear Creek gravelly clay loam, channeled, 0 to 3 per- | IIIx $—foh 80 70 100 50 28 4
cent slopes. |
CaA Chualar sandy loam, 0 to 3 percent slopes___________ IIT Ay 80 95 100 100 | 76 2
ChA Chualar sandy loam, slightly saline-alkali, 0 to 3 | III Ao ug 80 95 100 70 53 3
percent slopes. |
CcA Columbia fine sandy loant, 0 to 1 percent slopes__.___ I Ay, 100 100 100 85 85 1
CdA Columbia fine sandy loam, moderately saline, 0 to 1 | I Ai1o-9m 100 100 100 55 55 3
percent slopes.
CfA Columbia silt loam, 0 to 1 percent slopes____________ I Aisio 100 100 100 85 85 1
CgA Columbia silt loam, slightly saline, 0 to 1 percent slopes_| 1 Aicio—sy 100 100 100 80 80 1
CkA Columbia silt loam, moderately deep over Temple | Ix A, 95 100 100 85 81 1
i soils, 0 to 1 percent slopes.
CmA Columbia silt loam, moderately deep over Temple | Ix Alro-2s 95 100 100 80 76 2
soils, slightly saline, 0 to 1 percent slopes.
CeA Columbia loam, 0 to 1 perecent slopes_ ______________ I Ao 100 100 100 85 85 1
ChA Columbia silt loam, moderately deep over Fresno | Ix 1—1o—9s 75 100 100 70 53 3
soils, slightly saline-alkali, 0 to 1 percent slopes.
CoA Colunbia silty elay loam, slightly saline, 0 to 1 per- | I Aiio-s 100 90 100 75 68 2
cent slopes.
CpA Columbia soils, 0 to 1 pereent slopes________________ I A, 100 70 100 85 60 2
CsB ! Columbia soils, channeled, 0 to 8 percent slopes__.___ I Alclo—fen feeooooooool JUE DY 33 4
CyB Corning gravelly sandy loam, 3 to 8 percent slopes_._| IV Dy, 70 60 90 90 34 4
CyC Corning gravelly sandy loam, 8 to 15 percent slopes._| IV Doy 70 60 85 90 32 4
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