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HOW TO USE THE SOIL SURVEY REPORT

HIS SOIL SURVEY of the Amador

Area, will serve several groups of
readers. It will help farmers in planning
the kind of management that will protect
their soils and provide good yields;
assist engineers in selecting sites for roads,
buildings, ponds, and other structures;
aid foresters in managing woodlands; and
add to our knowledge of soil science.

Locating 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 numbered 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 area
located on the map has the symbol ApD.
The legend for the detailed map shows
that this symbol identifies Auburn silt
loam, O to 31 percent slopes. This soil
and all others mapped in the county are
described in the section “Descriptions of
the Soils.”

Finding Information

This report contains sections that will
interest different groups of readers, as
well ns some sections that may be of
interest to all.

Farmers and those who work with farmers
can learn about the soils in the section
“Descriptions of the Soils’ and then turn
to the section ‘“Use and Management of
the Soils.”” In this way, they first
identify the soils on their farm and then
learn how these soils can be managed
and what yields can be expected. The
“Guide to Mapping Units, Capability
Units, Pasture and Range Sites, and
Woodland Suitability Groups” at the back

of the report will simplify use of the map
and report. This guide lists each soil and
land type mapped In the county and the
Fage where each is described. It also
ists, for each soil and land type, the
capability unit, the pasture and range site,
the woodland suitability group, and the
pages where each of these 1s described.

oresters and othersinterestedin woodlands
can refer to the section “Woodland Uses
of the Soils.” In that section the soils
in the county are grouped according to
their suitability for trees, and factors
affecting the management of woodland
are explained.

Fngineers will want to refer to the
section “Engineering Interpretations.”
Tables in that section show characteristics
of the soils that affect engineering.

Scientists and others who are interested
will find information about how the soils
were formed and how they were classified
in the section “Formation, Morphology,
and Classification of Soils.”

Students, teachers, and other users will
find information about soils and their
management in various parts of the report,
depending on their particular interest.

Newcomers in the Area will be especially
interested in the section “General Soil
Map,” where broad patterns of soils
are described. They may also be inter-
ested in the section ‘“General Nature of
the Area,” which gives additional infor-
mation about the county.

* * * * *

Fieldwork for this survey was completed
in 1961, Unless otherwise indicated, all
statements in the report refer to conditions
in the Area at that time. The sol
survey of the Amador Area was made by
the Soil Conservation Service and the
California. Agricultural Experiment Sta-
tion and is part of the technical assistance
furnished to the Amador County Soil
Conservation District.

Cover picture:

Vineyards on soils of
the Ahwahnee and Sierra series in the
Shenandoah Valley.
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UNITED STATES DEPARTMENT OF AGRICULTURE AND THE CALIFORNIA AGRICULTURAL EXPERIMENT STATION

AMADOR AREA is east of the Great Valley of
California (fig. 1). The Area comprises the western
three-quarters of Amador County. Most of the privately
owned land in the county is in the Amador Area; the rest
of the county is in the Eldorado National Forest. The
total extent of the Area is approximately 298,992 acres.
The survey covers the Amador County Soil Conservation
District and adjoining land up to the boundary of the
Eldorado National Forest.

Amador County is one of the smaller mountain counties
on the western slope of the Sierra Nevada Range in
central California. It is narrow, long, and somewhat

» . - -
State Agrienltural Experiment Station

Figure 1.—Location of Amador Area in California.

irregular in shape. To the west the county merges with
the Great Valley of California, and to the east it extends
to the crest of the Sierras. The south fork of the
Cosumnes River forms the northern boundary of the
county, and the Mokelumne River is the border on the
south. The county is roughly 54 miles long. Its eleva-
tion ranges from 250 feet in the low foothills to more than
9,000 feet in mountaincus peaks near the eastern bound-
ary. About three-fourths of the county is mapped in the
survey Ares.

In the 1840’s gold was discovered in the county and
in adjoining counties, and this led to exploration and
development of the county. Today, the grassy lower
foothills are used chieflly as range for beel caltle. At
higher elevations are mainly forests of conilers and hard-
woods. TPonderosa pine is the dominant species cut for
lumber. A fairly large acreage is in brush, and about 2
percent of the soils in the survey Area are used for crops,
mainly barley, oats, corn, mulo, wheat, wine grapes,
walnuts, prunes, and apples. Irrigation water is scarce,
and most crops are grown without irrigation.

How Soils Are Mapped and Classified

Soil scientists made this survey to learn what kinds of
soils are in the Amador Area, where they are located, and
how they can be used.

They went into the Aren knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the Arca, 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 many
holes to expose soil profiles. A profile is the sequence of
natural layers, or horizons, in a soil; it extends from the
surface down into the parent material that has not been
changed much by leaching or by roots of plants.

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 solls according to nationwide,
uniform procedures. 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. Except for different texture in the surface layer,
all the soils of one series have major herizons that are

1
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similar in thickness, arrangement, and other important
charncteristics. ach soil series is named for a town or
other geographic feature near the place where a seil of
that series was first observed and mapped. TFiddletown
and Mokelumne, for example, are the names of two soil
series. All the =oils in the United States having the same
series name are essentially alike in those characteristics
that go with their behavior in the natural, untouched
landscape. Soils of one serles can differ somewhat in
texture of the surface soil and in slope, stoniness, or some
other characteristic that affects use of the soils by man,

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in
texture, separations called soll types are made. Within
a series, all the soils having » surface layer of the same
texture belong to one soil type. Honcut silt loam and
Honcut very fine sandy loam are two soil types in the
Honcut series. The difference in texture of their surface
layers is apparent from their names. )

Some soll types vary so much in slope, degree of erosion,
pumber 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
map as one unit.  Such soil types are divided into phases.
The name of & soil phase indicates a feature that affects
management. IFor example, Ahwahnee loam, 3 to 9
percent slopes, is one of several phases of Ahwahnee loam,
n soil type that ranges from nearly level to steep.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries
of the individual soils on aerial photographs. These
photographs show woodlands, buildings, field borders,
trees, and other details that greatly help in drawing
boundaries accurately. 'The soil map in the back of thig
report was prepared from the aerial photographs.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning
management of farms and fields, a mapping unit is nearly
equivalent to a soil type or » phase of o soll type. Itis
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 ares that is
dominantly of a recognized soil type or soil phase.

In preparing some detailed maps, the soil scientists
have a problem of delineating areas where different kinds
of soils are so intricately mixed, and so small in size, that
it is not practical to show them separately on the map.
Therelore, they show this mixture of soils as one mapping
unit and call it a soil complex. Ordinarily, a soil complex
is named for the major kinds of soil in it, for example,
Josephine-Mariposa complex. Also, on most soil maps,
arens are shown that are so rocky, so shallow, or so fre-
quently worked by wind and water that they scarcely
can be called soils. These areas are shown on a soil map
like other mapping units, but they are given descriptive
names, such as Placer diggings and Riverwash or Rock
land, and are called land types rather than soils.

While a soil survey is in progress, samples of soils are
taken, ns needed, for laboratory measurements and for
engineering tests. Lahoratory data from the same kinds
of soils in other places are assembled. Data on yields
of crops under defined practices arc assembled from farm
records and from field or plot experiments on the same
kinds of soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs
to be organized in a way that it is readily useful to differ-
ent groups of readers, among them farmers, ranchers,
managers of woodland, engineers, and homeowners.
Grouping soils that are simtlar in suitability for each
specified use is the method of crganization commonly
used in the soil survey reports. Based on the yield and
practice tables and other data, the soil scientists set up
trial groups, and test them by further atudy and by cou-
sultation with farmers, agronomists, engineers, and others.
Then, the scientists adjust the groups according to the
results of their studies and consultation. Thus, the
groups that are finally evolved reflect up-to-date knowledge
of the soils and their behavior under present methods
of use and management.

General Soil Map

After study of the soils in a locality and the way they
are arranged, it is possible to make a general map that
shows several main patterns of soils, called soil associa-
tions. Such a map is the colored general soil map in the
back of this report. Each association, as a rule, contains
n few major soils and several minor soils, in a pattern that
is characteristic although not strictly uniform.

The soils within any one association are likely to differ
in some or in many properties; for example, slope, depth,
stoniness, or natural drainage. Thus, the general soil
map does not show the kind of soil at any particular place
but shows a pattern of soils, in each of which there are
several different kinds of soils.

Each soil association is named for the major soil series
in it, but as already noted, soils of other series may also
be present. The major soils of one soil association may
also be present in other associations, but in n different
pattern.

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

There are three main physiographic sections in the
Amador Area: (1) Mountainous uplands; (2) Middle and
lower foothills; and (3) Arroyo Seco pediment, alluvial
terraces, and flood plains. One ar more soil associations
are in each physiographic section. The soil associations
have been grouped principally on the basis of soil differ-
ences that are related to differences in parent rock.

Soils of the Mountainous Uplands

The mountainous uplands are deeply entrenched by
streams that flow southwestward. On the north and
south, they are bordered by deeply gouged river canyons.
Their elevation ranges from 1,200 to more than 5,000 feet.
Precipitation ranges from 30 to more than 45 inches; it
increases with increasing clevation, and much of it falls as
snow. 'The native vegetation was chiefly forests of
conifers and hardwoods. The mountainous uplands
occupy about 40 percent of the Area.
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Three of the associations in Amador Area are in the
mountainous uplands. Metasedimentary rocks of the
Calaveras formation are dominant in this section, but
there are smaller areas of voleanic conglomerate and of
granitic rocks. '

1. Mariposa-Josephine-Sites association: Shallow
to c}iceep soils in material from metasedimentary
rocks

This soil association is on rolling hills, sharp parallel
ridges, and narrow valleys in aveas that are progressively
more mountainous to the east. T'he terrain is marked by
numerous small entrenched drainageways and creeks, but
some smoother slopes adjoin the wide flats and valleys.
Elevations are more than 1,200 feet. A typical view is
shown in figure 2. This assoclation covers about one-
fourth of the Area.

The vegetation in the lower transitional zone is com-
monly brushy, but it includes mixtures of blue and black
oaks, scattered pines, and fairly large open areas of grass.
Near elevations of 2,500 feet, ponderosa pines and black
vaks predominate and the understory is brush, grass, and
other plants. Good stands of conifers begin at elevations
of about 3,500 feet, but fairly large stands are in pockets
at lower elevations.

The soils in this association formed in material from
uplifted, bedded, metamorphosed sediments, mainly of
slate and schist but partly of limestone with fairly large
inclusions of intrusive igneous rocks. In some places the
ridges are capped with thin deposits of gravelly alluvium.

Because of the nearly vertical uplifting of the paren
rock and its mixed mineralogy and varying degrees of
metamorphism, these soils are fairly variable within
horizontal distances of less than 50 feet. The soils range
from shallow to very deep over bedrock. They are gener-
ally very rocky ov eravelly silt loams or loams and are
acid. Their fertility iz somewhat lower in comparison
with soils that also formed under forest but from other
kinds of rock.

This association consists mainly of Mariposa, Josephine,
and Sites soils, but it includes minor areas of Fiddletown,
Maymen, Tiger Creek, and other soils. A fairly large
acreage consists of Rock land.

The Mariposa soils are commonly on narrow ridge crests
and overlie the tilted ends ol rock strata. These soils are
shallow and very rocky or gravelly. Their surface layer
is pale brown, yellowish brown, or grayish brown and is
loamy. Their subsoil is commonly slightly finer textured
than thesurface soil and is yellowish brown to yellowish red.

Generally, the Josephine soils are moderately deep,

Figure 2.—Typical view of the soils in the Mariposa-Josephine-Siles association at an elevation of slightly mere than 1,200 feet.
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reddish-brown to yellowish-red rocky loams or silt loams.
Their subsoeil is brown, reddish-yellow, or red silty clay
loam or clay loam.

The Sites soils are moderately deep and deep. They
have a brown or reddish-brown loamy surface layer and a
subsoil of red, reddish-brown, or yellowish-red clay.

This association is used mainly for timber and grazing.
Most arcas have been logged in the past, and the present
stands consist of regrowth. The Josephine soils are more
productive of timber than the Mariposa, because they are
deeper and have a greater moisture-holding capacity.
Sites soils are nearly as productive of timber as the Jose-
phine soils.

In general, the soils in this association are too rocky and
steep for cultivation. Also, the kinds of crops that can
be grown are somewhat limited by the climate and the
lack of irrigation water. The deeper, rock-free areas on
gentler slopes are suited to apples, pears, grapes, hay,
%rain, pasture, and other crops suited to the climate.

arming across the slope, mulehing, growing cover crops,
and using other suitable practices help to control erosion.

2. Musick-Holland association: Deep and mod-
erately deep soils in material from granitic rocks

This soil association is somewhat rolling and smooth
and is generally at elevations of more than 1,600 feet.
The hills are rounded, but areas that adjoin river canyons
are steep and, in some places, precipitous and generally
very rocky. ‘The soils formed mainly in material from
granodiorite, but partly in material from granite, quartz-
diorite, and syenite. The vegetation is a typical conifer-
hardwood forest. This agsociation makes up less than 5
ercent of the Area. The largest nrea is southeast of
ine Grove along the Mokelumne River, but small areas
are east of Jackson and near River Pines.

In this association the Musick and Holland soils are
predominant, but a small acreage consists of Shaver soils.
A fairly large acreage consists of Rock land.

The Musick and Holland soils are commonly very
rocky, micaceous, porous, and very deep. The Musick
soils are brown or reddish-brown sandy loams or loams.
Their subsoil is red or yellowish-red clay loam or clay.
The Holland soils are light brownish-gray to grayish-
brown coarse sandy loam, and their subsoil is light yellow-
ish-brown to brown sandy clay loam.

This association is used mainly for timber. In many
places rock outerops restrict cultivation, and in some
places steep slopes limit the use of these soils to timber.
Cleared areas are grazed or cropped to hay and grain in
places, and a small acreage is planted to vineyards or
to orchards of walnuts and apples.

The soils in this association are well suited to timber,
and, under good management, trees on them grow rapidly
and are well formed. Regeneration of trees iz good.
There is little old-growth timber on these soils. Maost
areas have been cut over, and the trees are predominantly
second and third growth. If the socils arve cultivated or
lelt unprolected, they erode readily.

3. Aiken-Cohasset association: Very deep, deep,
and moderately deep, cobbly soils in material
from volcanic conglomerale

Areas of this association are forest covered and are at
elevations of more than 2,000 feet. The soils formed in
material from cobbly andesttic mudflows of the Mehrten

formation, which covers older rock formations. Only
remnants of this once extensive mantle remain, and these
are principally on flat, tabular ridges. The parent
material consists of layers of cobbly conglomerate, sand-
stone, and siltstone. Near the Dew Drop Ranger Station
and eastward, the material is more brecciated or massive,
Conifers, oaks, brush, and other plants make up the
vegetation. This soil association makes up less than 10
percent of the Area.

Dominant in the association are the Aiken and Co-
hasset soils. Minor areas consist of Iron Mountain,
MecCarthy, and Windy soils. A fairly large acreage of
Rock land occupies areas on ridges.

The Aiken and Cohasset soils are cobbly, moderately
deep to very deep, very friable, and acid. The Aiken
are deep to very deep, dark-brown or reddish-brown
loamy soils. Their subsoil is yellowish-red to red clay.
The Cohasset soils are moderately deep to deep. They
are similar to the Aiken soils in appearance but have
less clay in the subsoil.

This association is used mostly for growing timber and
for summer grazing. A small acreage of Allten and
Cohasset soils is planted to small orchards of apples and
walnuts, mostly for family use. Nearly all forests have
been logged at least once, and second-growth stands of
timber predominate.- In most arcas forest regeneration
is good, but the McCarthy and Iron Mountain soils at
lower elevations are commonly brushy. Cleared areas
on gentle slopes are used for pasture or cropped period-
ically to hay and grain. Similar soils in adjacent Kl
Dorado County are used for orchards of pears and apples,
but most areas in the Amador Area are largely unde-
veloped because irrigation water is lacking. If these
soils arve well managed, they produce rapid-growing
stands of timber of high quality. 1f the sois are used
for crops, adequate vegetation should be kept on themn
or practices that control erosion should be applied.
Generally, cobblestones and other stones hinder cultiva-
tion.

Soils of the Middle and Lower Foothills

The middle and lower foothills consist of rolling to
steep hills with conspicuous peaks and ridges, of mesalike
plateaus with steep to sloping sidehills, and of gently
undulating flats and valleys. Elevations range from 200
to 2,500 feet. The avernge annual rainfall is 20 to 40
inches. The middle and lower foothills make up about
40 percent of the Area.

There are three soil associations in the middle and lower
foothills, The soils in these associations formed in
material from metasedimentary slate and schist, {from
metabasic igneous rock, from granitic rock, and from
voleanic conglomerate., Grass, prass-oak, brush, and
scattered conifers make up the vegetation.

4. Auburn-Exchequer associalion: Very shallow to
moderately deep, rocky or gravelly soils in mate-
rial from metabasiec rocks and metasedimentary
slate and schist

The soils in this association are partly smocth and
rolling, but they are progressively more steep and dissected
toward the east. Most of the areas are in o wide band
that extends porthward from the Mokelumne River to
the Cosumnes River. Elevations range from 200 to
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2,000 feet. Streams have entrenched in a dendritic
pattern, and those areas adjacent to major rivers and
creeks are commonly steep to very steep. A large acreage
north of Plymouth on the Logtown Ridge is steep and
mountainous. Gently sloping flats oceur in some places
near Plymouth and Forest Home. TRock outcrops are
common. Typically, the vegetation consists of grass-oak

woodlands, of narrow areas of brush, of open areas of
This

grass, and of some scattered digger pines (fiz. 3).

Figure 3.-——Typicul vegetalion on soils of the Auburn-Exchequer
association,

is the largest soil association in the Amador Area, and it
occupies about one-third of the acreage.

The Auburn and Exchequer soils are dominant in this
association. Minor areas consist of Argonaut and
Henneke soils and of areas of Rock land and of Serpentine
rock land. :

The Auburn and Argonaut soils formed mainly i
material from metabasic rock (including meta-andesite,
commonly called greenstone or diabase), amphibolite and
chlorite schist, porphyrite, and quartz, but partly from

metamorphesed conglomerate, gabbro, and serpentine.

In some places rock outcrops have the appearance of
slate and stick out above ground like tombstones. kEx-
chequer soils formed dominantly in material from meta-
morphosed sediments of slate and schist of the Calaveras
an(}( Mariposa formations with minor intrusions of igneous
rock.

The Auburn and Argonaut soils in this association are
very rocky or gravelly loams and silt loams. These soils
have & bhrown, strong-brown, or yellowish-red surface
soil and a yellowish-red subsoil. Depth to bedrock ranges
from 10 to 30 inches. The subsoil of the Auburn soils
is hoavy loam, silt loam, or light clay loam, and has only
a slight incrense in clay content in comparison to its
surface soil. Argonaut soils have a subsoil of yellowish-
red clay that is sticky and very plastic. A large acreage
of Auburn and Argonaut soils occurs in areas that are too
intermixed to be mapped separately, and they are mapped
together as a complex in the detailed survey.

Exchequer soils are somewhat excessively drained, very
rocky, very shallow soils that have a cover of brush.
T'hese soils aro dark brown or brown and range in depth
from 6 to 18 inches,

The Henneke soils, which also are brush covered, are
very rocky and very shallow. These soils formed in
material from serpentine. They are dark reddish brown
in color and 2 to 12 inches in depth.

Rock outcrops and nearness of bedrock to the surface
are the major limitations to cultivating the soils in this
association. The areas are used mostly for grazing. The
Auburn soils provide good range for cattls, and in some
places for sheep and goats. A small acreage is in hay
and grain, nrrigated pasture, and wine grapes. The
Exchequer and Henneke soils and the rocky areas have
little value for grazing. They are used mainly as pro-
tected watershed or as browse areas for wildlife:

On the Auburn and Argonaut soils, wooded areas can
be made more productive by thinning stands of oak and
thickets of brush. On the Exchequer soils, control of
brush is a problem. Deteriorated range can be improved
by seeding more productive grasses and legumes. Forage
plants and crops on this soil respond if fertilizer that
contains nitrogen and phosphate is applied. If these
soils are well managed, yields of usable forage are high.

5. Supan-Iron Mountain association: Very deepto
shallow, cobbly or stony loams in material from
voleanic conglomeraie

The soils in this association are on nearly flat, tabular
ridges and on steep sidehills. "They are mainly in the
central part of the county between the towns of Jackson
and Amador City. Smaller areas are between State
Highways Nos. 49 and 104 near Horse Creek and near
River Pines in the north. The vegetation is mostly
orass-onk, brush, and scattered digger pines. The brush
is thickest on the shallow Tron Mountain soils. This
association makes up less than 5 percent of the Area.

The parent material consists of bedded layers of cobbly
conglomerate, siltstone, and sandstone. It is part of the
same formation that gives rise to soils of the Aiken-
Cohasset association, which are at higher elevations.

In general, the soils in this association are dark-brown
or reddish-brown cobbly or stony loams. They are friable
and are mostly slightly acid in the surface soil and medium
acid in the subsoil.

Supan soils are moderately deep or very deep and have
a subsoil of reddish-brown to yellowish-red clay loam.
Iron Mountain soils are shallow, very stony, dark grayish-
brown or dark-brown loams, and they show little change
in the profile with increasing depth. They are in the
same general area as some areas of Rock land and are
only a little better in quality.

Stones and steep slopes restrict the use of the soils in
this association. As a resuli, the soils are used princi-
pally for range. The deeper Supan soils have been

~cultivated in some places, and the stones removed by

hand. Tn these places the soils are planted to hay, grain,
and vineyards, and they are {airly productive. Except
for o small acreage in vineyards, most other areas have
been left idle and have reverted to range. Some arcas
are cleared of brush and trees to increase yields of forage.
A small acreage is used for homes, for the county airport,
and for reservoirs that store water for domestic use.
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6. Sierra-Ahwahnee association: Deep and
moderately deep, gritty sandy loams or loams
in material from granitic rocks

In this association the topography is mostly smooth
and rolling, but steep breaks drop to river canyons,
minor streams, and drainsgeways, and a few prominent
peaks stand out. The areas are mainly north of Amador
City and extend to the county line. HKlevations range
from 1,000 to 2,500 feet. This association makes up about
5 percent of the Area.

These soils formed mainly in material from granodiorite,
but parlly from granite and quartz diorvite. The swrface
is cornmonly broken by outcrops of granitic rock. Grass-
oak, scattered conifers, and brush make up the vegetation.
Ponderosa pine becomes more abundant with increasing
clevation, especially on north slopes and in protected
areas.

The Sierra and Ahwahnee soils are dominant in this
association, but minor areas consist of Snelling and
Shenandoah soils. Also in this association are areas of
Rock land.

The principal soils in this association are brown or
yellowish-red gritty sandy loams or loams. They are
porous, micaceous, and mostly medium acid.

The Sierra soils have a surface layer of brown or
yellowish-red sandy loam or loam, and their subsoil is
yellowish-red to red heavy loam or clay loam. They
range from 20 to more than 60 inches in depth.

- Ahwahnee soils are moderately deep, brown loams or
fine sandy loams that have a slightly finer textured,
brown or ;{ight reddish-brown subsoil.

The Snelling and Shenandoah soils are moderately well
drained to somewhat poorly drained and are in concave
swales and drainngeways. They are brown, pale-brown,
or brownish-gray soils.

The soils of this association are used mainly for grazing
by cattle, sheep, and goats, and yields of usable forage
are good if the soils are well managed. Trees from tim-
bered areas are harvested and used for wood products.
These soils, however, particularly the Sierra soils, make
up & substantial part of the limited acreage used for crops
in the Aven. Some areas are planted to hay, grain,
wine grapes, walnuts, and pastuve.

The soils in this association are particululy susceptible
to water erosion. Some areas have been cropped in the
past and poorly managed and are now severely eroded.
Practices that help protect the soils from crosion are
farming across the slope, growing cover crops, controlling
weeds by use of chemicals, stubble mulehing, controlling
irrigation and runoff water, and using other good manage-
ment. At present most crops are grown without irriga-
tion because little water is available for irrigating. On
some farms water is stored in small reserveirs, but it is
used mostly to irrigate pasture. Plans are being made,
however, to obtain water from the Cosumnes River for
nrigating.

Soils of the Arroyo Seco Pediment, Alluvial Ter-
races, and Flood Plains

This physiographic region consists of dissected terraces
and escarpments, of rolling rounded hills, of tabletop
buttes, and of nearly level valley bottoms and stream
terraces. The Arroyo Seco pediment is an old eroded

surface, upon which material from the Sierras was de-
posited. Most of the alluvium is on terraces in the
Jackson and lone Valleys. Elevations in this physio-
graphic region range from 250 to 500 feet. ‘T'he average
annual rainfall is 20 to 25 inches. Grass, grass-oak, brush,
and scattered digger pines make up the vegetation. The
soils in this physiographic region occupy about 20 percent
of the Area.

Two of the soil associations in the Amador Area are in
this physiographic region. Small areas of Placer diggings
and Riverwash and of Mine tailings and Riverwash are
also in this physiographic region.

7. Pentz-Pardee association: Very shallow Lo mod-
erately deep soils in material from rhyolilic tuff,
gravelly alluvium, marine clay, sandstone, and
voleanic conglomerate

In this soil association the topography consists of table-
top plateaus, dissected terraces, and rolling hills inter-
spersed with small valleys and hummocky flats. It
occupies a tract in the lower foothills of the Aren extending
from Ione to the western boundary of the county. The
fract is 4 to 6 miles wide. Roughly, its length reaches
from the Mokelumne River northward nearly to Little
Indian Creek. The vegetation is mostly grass-cak,
scattered digger pines, and brush. This association
covers a little more than 10 percent of the Aren.

The parent material of the soils in this association is
{uirly varinble and, in many places, mixed. Il consists
of gravelly allovium brought down from the Sierras be-
cause of geologic erosion, of voleanic debris carried in
flows of mud and ash, and of sand and clay deposited in
the quiet waters of an ancient inland sea.

The principal soils of this association are the Pentz and
Pardee. Also extensive are soils of the Mokelumne com-
plex, areas of Inks loam and Rock land, and the Laniger
goils. Minor areas consist of Mokelumne, Inks, and
Peters soils.  Areas of Rock land, Sedimentary rock land,
Placer diggings and Riverwash, and Mine tailings and
Riverwash, together with areas where mining is done,
make up about one-hall the acreage of this association.

The Pentz soils formed in material from rhyolitie tuff.
They are very shallow to shallow, light brownish-gray to
pale-brown sandy loams. Their subsoil is light brownish
gray and is strongly acid. Laniger soils are moderately
deep, but they arc otherwise similar to the Pentz soils.

The Pardee and Perkins soils formed in material from
reddish-brown gravelly alluvium. These soils are brown
or reddish-brown gravelly loams. Their subsoil is red-
dishi-brown or red clay loam or clay. Depth to cemented
gravel ranges from 12 to 50 inches, and it varies widely
from place to place.

Generally, areas of the Red Bluff and Mokelumne soils
are intermingled, and they are therefore mapped together
as o soil complex. The Red Blufl soils are reddish-brown
or yellowish-red gravelly loams. 'Their subsoil is rved or
dark-red clay or elay loam that is very strongly acid to ex-
tremely acid. Red Bluff soils formed in gravelly alluvium
that mantled or interbedded areas of sandstone and clayey
marine sediments. Mokelumne soils formed in material
from these sediments. They are grayish-brown to light
yellowish-brown sandy loams or loamy coarse sands and
are medium acid to strongly acid. Their subsoil is pale-
brown, reddish-brown, or yellowish-brown sandy clay,
clay, or silty clay that is very firm and is strongly acid to
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extremely acid. Generally, the Mokelumne soils are on
concave slopes and in depressions in the lower parts of
foothills.

The Inks and Peters soils nre fairly inextensive. They
formed in material from voleanic sandstone, tuff, and
conglomerate. Inks soils are moderately deep, brown or
dark-brown loams that have a subsoil of light clay loam.
Peters soils are dark grayish-brown or dark-gray clay.
They are nearly black when moist and have splotches of
pale yellow in the subsoil.

The undifferentiated unit of Inks loam and Rock land
consists of very cobbly, very shallow soil material inter-
spersed between areas of Rock land and gravelly reddish-
brown soil material.

Most of the soils in this association are ol limited use
for crops because of rock fragments in the profile, nearness

of bedrock to the surface, steep slopes, low fertility, or -

strong acidity, The arveas are used chiefly for grazing.
Yields of forage vary widely, but they are generally poor.
A fairly large acreage has a cover of dense brush. Tt is
used as protected watersheds, us browse areas for wildlife,
or for mining. In some places the moderately deep
Laniger, Mokelumne, Red Bluff, and Inks soils are
periodically eropped to improved pasture or to hay and
grain. Yields are fair Lo poor, unless large amounts of
fertilizer are applied. On the Perkins soils, barley, oats,
milo, and corn produce fair yields; & small acreage is also
planted to wine grapes. These crops on the Perkins soils
respond well if fertilizer that contains nitrogen and phos-
phate is applied.

8. Honcut-Snelling-Ryer association: Very deep
and deep, medium-textured soils in alluvium;
on stream terraces and flood plains '

The soils in this association are in the western part of
the county, They are on gently sloping valley bottoms,
flood plains, and stream terraces or on nearly level benches
and genily rolling to hilly terraces. These soils are deep
or very deep. They are mostly well-drained alluvial
goils, KElevations range from 250 to 400 feet. The
average annual rainfall is 20 to 25 inches. The asso-
ciation occupies less than 10 percent of the Avea, but it
makes up a large part of the acreage used as cropland.
Tt includes some of the best agricultural soils.

The Honcut, Snelling, and ﬁiyer soils are the principal
soils in this association. Small areas of Loamy alluvial
land and of Mixed alluvial land, which occur in small
stringers along creeks and streams throughout the county,
are also in this association.

Honcut soils formed in predominantly basic, recent
alluvium deposited mainly on bottoms and flood plains
in the Jackson and Ione Valleys and on stream terraces.
These soils are nearly level to gently sloping and are in
the sonthwestern part of the Area. HExcept for minor
depressions in drainage swales, their topography is smooth.
The soils are mostly well drained, but in places they are
moderately well drained.

The Snelling soils are mainly in the southwest corner
of the Area adjacent to the Mokelumne River and perched
on small hills along the western boundary of the county.
These soils occupy nearly level benches and gently rolling
to hilly terraces. They formed in granitic alluvium that
caps older formations. Much of the acreage of the
Snelling soils is behind the proposed dam at Camanche
and will be inundated by water.

738-020—05——2

Ryer soils formed in material similar to that of the
Honcut soils and occupy similar positions. They are,
however, in the northwestern part of the arvea and are
very deep, yellowish-brown silty clay loams. Their
subsoil i1s extremely hard and dense.

The principal soils in this agsociation are sandy loams,
fine sandy loams, and silty clay loams. A small acreage
of the Honcut soils, however, consists of silt loams or
clay loams. Most of the soils are stratified, generally
with finer-textured material, but in places with sand and
gravel. Xxcept for the Ryer soils, which have a surface
Iayer that is medium acid and a subsoil that is medium
acid to neutral, these soils are slightly acid to neutral in
the surface soil and slightly acid, neutral, or mildly alkaline
in the subsoil. Generally, fertility is moderate to high,
but in the Ryer soils it 18 moderate to low. In some
places adjacent to creeks, the soils are subject to flooding.

Much of the acreage of this association is croppeg.
Undeveloped or idle areas are used for range in places.
The plants on the range are mostly soft chess, filaree,
wild oats, annual clover, fescue, foxtail, mustard, wild
radish, and other annual grasses and forbs. Cottonwood,
alder, willow, and poplar trees are generally along the
drainageways. A few large white oaks are in the valley
bottoms, and scattered blue oaks and live oaks are on.
the bottoms and terraces.

The Honeut soils are some of the best soils in the Area.
They are used for alfalfa, irrigated pasture, milo, corn,
dry beans, wheat, barley, and oats; undeveloped areas
are used for range. The Snelling soils ave used for
grazing, hay, grain, wine grapes, and small deciduous
orchards planted for family use. Ryer soils are used
moslly for grazing, but a small acreage is planted to hay
and grain.

The soils in this association are productive il they are
well managed. Some wet areas along stream channels
require artificial drainage or protective levees in places.
Alfalfn and clovers on these soils respond if fertilizer that
contains phosphate is applied and if sulfur is added
oceasionally. The crops and range plants on these
soils respond if fertilizer that conlains nitrogen and
phosphate is applied.

Shortage of irrigation water is a major problem in the
development and use of these soils.

Use and Management of the Soils

In this section facts abont agriculture and land use in
the Arca are given and general management suitable for
the =oils is described. Then the capability grouping
used by the Soil Conservation Service is explained and
suggestions for managing soils in each capability group
are given. Following this, the Storie index rating for
sach of the soils and the relative suitability of the soils
for the principal crops in the Area are given. After that,
range management is discussed and soils with similar
forage potentials are grouped into range sites. Woodland
management is then described and suitable practices for
and the potentials of soils for forestry are given. This
is followed by a discussion on use of the soils for wildlife.
Last is a discussion of engineering interpretations of the
soils.
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Agriculture

Tribes of Digger Indians, mainly the Miwoks, originally
lived in this part of California (11).! Later, the early
Spanish settlers tried to usc large tracts of rangeland in the
lower foothills for grazing cattle, but the herds were
repeatedly raided by Indians who took the animals for
their own use. Thus, these altempts to raise cattle
were largely unsuccessful.

As early ns 1820, fur (raders were in the Area. In 1846,
Capt. John Sutter, a few other white men, and a group
of Indians came into the Area to cub timber for a ferry
boat. The timber was taken from a ridge near what is
now the town of Sutter Creek. After gold was discovered
in 1848 in Coloma 45 miles to the north, prospectors
swarmed over the Area to work the rich placer deposits in
the creeks (16).
sums, and quartz mining provided permanent work.
Provisions were needed for the settlements, and sagri-
culture therefore offered a profitable way for many of the
settlers to make a good living.

The soils in the Area were [ertile and productive. The
erass on the range was as high as a horse’s back. Water
flowing through the extensive network of canals needed

, fqu slurface mining was uscd by the farmers to improve

lelds.

Y In 1860, according to the County Assessor’s report, 600
miles of main canal ditches supplied water to most of the
Area 1n the foothills; more than 10,000 acres was planted
to hay, wheat, barley, corn, {ruit trees, and grapevines.
In addition, 15 sawmills cut 113 million feet of lumber in
that year, and 32 quartz stamp mills crushed nearly 61,000
tons of ore.

At the California State Fair in 1889, farmers {rom
Amador County exhibited peaches, apples, plums, prunes,
grapes, oranges, limes, lemons, ncctarines, pomegranates,
figs, grapes, currants, hickory nuts, walnuts, and butter-
nuts. They also had exhibits of wheat, barley, rye, onts,
corn, hops, tobacco, and potatoes and other vegetables,
By this time an agricultural experiment station had been
established near Pine Grove and deeded to the University
of California (28).

Returns from placer mining had dwindled by 1800, and
tales of new strikes of gold in Nevada and Alaskn attracted
many miners away from the Amador Ares. Nevertheless,
agriculture continued to thrive for a time, and vineyards
and orchards on hillsides were fed by water from former
mining ditches. This area had become the richest
producing section in the Mother Lode Gold Belt (7), and
quartz mining continued until 1942, when most of the
active mines closed,

Agricultural enterprise gradually declined. The ex-
fensive system of mining ditches that also furnished water
for agriculture was ncglected. Some of the ditches fell
into disrepair; others were sold to power companies for
development of hydroelectric power. Improvements in
transpartation by road and rail allowed provisions to be
brought into the Area from the Central Valley where farm
products could be more easily produced. Periods of
depression and drought, and the increasing costs of pro-
duection, gradually forced abandonment of many of the
hillside orchards and vineyards. In addition, much of the
fertile soil on the bottom lunds was dredged or littered with

1 Ttalic numbers in parcntheses refer to Literature Cited, page 159,

By 1860, the placers were yielding largee

Soils on hillsides that were in crops
reverted to range, or brush encroached on them. Most
of the goils in timber were cut over at least once. Now,
only o few areas of virgim timber remain in private
holdings.

Agriculture in the Amador Arvea today is based largely
on the raising of livestock and on forestry. The use of
many of the soils for crops is limited hecause the soils are
steep, rocky, and shallow over bedrock. Also, water for
irrigation is scarce. As a result, according to the Amador
County Agricultural Commissioner’s report, only ahout 2
percent of the Area is used for cultivated crops. About
50 percent of the Area is grass-oak range, and the rest is
made up of brushy areas and of forests that also provide
some forage for Iivestock. Commonly, the forests con-
sist of comfers and hardwoods.

The clmate in the Area is suitable for growing a wide
variety of crops. Danger of frost in winter, however,
makes the growing of frost-sensitive fruits uncertain.
Because water for irrigation is scarce, crops generally are
dry-farmed.

The rolling foothills are used mostly as range for beef
caltle, but in some places they arc grazed by sheep, goats,
dairy cattle, swine, and poultry. Throughout the foot-
hills wild hay is cut from o large acreage.

The soils used for crops are mostly in two areas. One
is in the Ione and Jackson Valleysin the southwestern part
of the Area. Itismade up of alluvial soils along Jackson,
Sutter, and Dry Creeks. The other is in the uplands
near Plymouth in the Shenandoah Valley where the
parent rock is granitic.

In the Jone and Jackson Valleys, dry beans, corn,
alfalla, pasture plants, sorghum, and a small acreage of
walnuts are irrigated; barley, oats, wvetch, improved
pasture, and a small acreage of wheat are dry-farmed.
In the Shenandoah Valley, barley, oats, wheat, pasture
plants, vetch, wine grapes, walnuts, prunes, and a few
acres of peaches, chestnuts, olives, and filberts are mostly
dry-farmed. Small, isolated areas of arable soils scattered
throughout the Area are planted to similar crops.

Some cleared areas of timberland are planted to apples,
walnuts, grapes, hay, and grain or are used for pasture.
Commercial stands of timber are largely at elevations of
more than 2,000 {eet, but small areas of trees are in pockets
of soil at lower elevations. The forested areas provide
summer range for livestock.

mining debris.

Crops

The main crops that are grown in the Area are discussed
in the paragraphs that follow. The statistics are for the
vear of 1960 and are compiled from the Amador County
Agricultural Commissioner’s report.

Pastures.—Dryland pastures provide the most effective
ground cover for stabilizing the soils and are capable of
yielding large quantities of forage.

There were 902 acres of irrigated pasture in the Area in
1960, and 165,000 acres of dry range.

Annual plants sre best suited to the moist, cool winters
and hot, dry summers of the Area. They germinate lnte
in fall or early in winter when the rains come are green in
winter and early in spring, and dry up and go to seed late
in spring. If allowed to go fo seed, annual plants are self
perpetuating. The rangeland in the foothills provides
green feed, in most years, from November through May,
and hay is cut in many places from the gentler slopes
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Figure 4,—Annual grasses cut for hay on Auburn soils.

(fig. 4). Specific information on manag ement of range is
given in the section “Range l\’[anugement

In places where irrigation water is available, a fairly
large acreage is used for improved pasture of grasses and
legumes. Sudangrass is used for summer pasture and as
4 COVer crop.

Field crops—About two-thirds of the acreage of the
cropland in the Area is used for field crops, and the largest
part is used for small grains grown for hay. Oats, vetch
and oats, alfalfa, and some barley are the main hay crops.
Barley, oats, sorghum, and minor acreages of corn and
wheat are grown for grain. Corn is cut for silage. Table
1 shows the acreage of principal field crops and total
production in the Amador Area in 1960.

TaBLE 1.—Acreage und total production of principal field
crops in 1960

Crop Acreage Total pro-
harvested duction
Tong

Barley - o oo i ma 335 405
Beans, dry_ ... ____ 348 282
Corn forsilage_. . _.___._ . _______ 108 907
Cut for hay:

Alfalfa_ ... 387 1, 320

Small graing oo e ccoecaoooaoo- 1, 150 2,070

Other__ . _ . _ . __ 769 1, 230
Oab8 o men e cmmmimiciemmimana 181 125
Sorghum for grain_ _____ ... ___..__. 325 694
Wheat_ ______ . .. 132 117

In most places the fields arve planted in fall after the first
rains.  Small grains are drilled or broadeast and harrowed.,
They are generally harvested mechanically in July or
August,.

Yields of cereals are not particularly high. Many of
the soils planted to these crops have been farmed for many
years, and erosion and lowered fertility are the main
causes of reduced yields. Applying commercial fertilizers
1s not & common practice.

Alfalfa hay is grown in some places in the area of Ione
and Jackson Valleys. It is grown under irrigation and

mostly on Honeut soils.  Barley, oats, corn, and in some
places wheat, is also grown on these soils. Sorghum for
grain is grown mostly in the Jackson Valley on Perkins
and Honcut soils. The oats, barley, and wheat are grown
mainly in the Shenandoah Valley on Ahwahnee, Sierra,
and other granitic soils.

Truck crops.—A few truck crops are grown commercially
in the Jackson and Ione Valleys. Tomatoes and dry
beans are grown under irrigation on the bottom lands on
soils of the Honcut series. In 1960, 220 tons of fresh
vegetables was reported as harvested “from 44 scres.

Truit and nut crops,—The chief fruit and nut crops
grown are wine grapes, walnuts (fig. 5), priunes, apples,

Figure 5.—Walnut orchard on a Sierra coarse sandy loam. Light
disking between the rows has left the soil rough and cloddy.

and peaches. A small acreage is in chestnuts, olives, and
filberts. The acreage of the principal fruit and nut crops
in 1960 and their total production are shown in table 2
The figures are for trees of bearing age,

Walnuts, grapes, prunes, and peaches are dry farmed.
They are grown mainl v in the Shenandoah Valley and in
the Fiddletown area. A small acreage of apples 1s grown
near Pioneer. The orchards are small, generally less than
15 acres; yields vary and are not hlgh About one-
thousand acres is in orchards and vineyards. A winery
near River Pines processes the grapes grown locally.

TanLe 2.—Acreage and total production of fruil and nut erops

Crop Acreage Total pro-
duction
Tons
Apples . e 34 0.9
Winegrapes_ . ______ 572 972.0
Peaches, driedo oo oo ooaooooo-. 10 2.9
Prunes____________ e 105 68. 3
Walnuts. oo oo ee oo 221 59, 7
Miscellaneous (chestnuts, olives, fil-
berts, €hC.) a co ccceceemam e 44 ®

! Not available.
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Livestock and livestock products

Livestock and livestock products are an important
source of income in the Amador Area. Cattle, hogs,
sheep, goats, and poultry are the chief kinds of livestock.
The main kinds of livestock and their number in the Area
in 1960, according to the Amador County Commissioner’s

report, are as follows:
Number

Catble e 9, 720
Hogs o ____ 1, 378
] Y o Y PP 5, 804
Goats, Angora_ .. _________________ 960
Poultry . . e i 171, 300

Whole milk and butter are the most important dairy
products.  Cattle, hogs, sheep, and poultry were sold
live from many of the farms. In addition, 424 thousand
dozens of eggs were sold from the farm in 1960. Also, 4.8
tons of mohalr and 20.4 tons of wool were sold, and ahout
8.5 tons of honey.

Important Practices for the Amador Area

This subsection describes cropping practices suitable
for the soils of the Amador Area. These include conser-
vation cropping systems, farming across the slope, grow-
ing of cover crops, stubble mulching, and chemical con-
trol of brush.

Conservation eropping systems.—A conservation cropping
system consists of growing different crops in sequence or
of rotating erops with pasture to avoid depleting the
soils, If cerenl grain and grain hay, or similar crops, are
grown on the same fields year after year, the plant nu-
trients and content of organic matter are lowered. This
practice brings about a gradual deterioration of soil
friability and tilth. Other crops’ besides grain and hay
in rotation are needed to maintain soil organic matier,
fertility, and soil structure, and also to aid in controlling
weeds, diseases, and insects,

Legume and grass pasture plants can be grown in rota-
tion with grain and hay crops. Pasture plants are close
growing, and they have beneficial effects on the soil. They
add organic matter and nitrogen, especially if residues ave
returned to the soil. The extensive root systems improve
soill structure and tilth. These soil improvements, in
turn, improve yields of the hay and grain crops and are
especially helpful on the Honecut, Ryer, Snelling, and
Sierra soils, which are the most arable soils in the Area.

Rotating crops also nids in controlling weeds. Cutting
annual weeds close to the ground before their seed ripens
will reduce revegetation. Several opportunities to do this
occur in the rotation of row crops, grain, and pasture
plants. Most of the noxious weeds are perennials, how-
ever, and control of them is more difficult.

Couservation cropping systems and the time sequence
of rotations vary with slope and other limitations of the
solls. Cropping systems for scils in different capability
units are discussed in the section “Management by Capa-
bility Units.”

Cross-slope farming.—Cross-slope farming is farming
in such & way that plowing, planting, and other field
operations are done at right angles to the direction of
slope. Its purpose is to prevent erosion on sloping soils
that are cultivated. If furrows, tracks of tractors, and
tracks of other machinery used for tillage are not made
parallel to the slope, rivulet channels result. These

channels speed up the velocity of runoff water. They soon
become rills, then gullies, and cause serious crosion.
Tillage across the slope provides catch basins for run-
off and slows it down., This practice is easy to carry
out and is invaluable in preventing erosion.

Growing of cover crops.—A soil is most susceptible to
erosion il it 1s bare of vegetation during the rainy period.
A soil low in organic matter is more easily eroded than
one high in organic matter. If rain falls when the soil is
bare, some erosion occurs, even if the slope is gentle.
Also, sloping soils planted to orchards and vineyards and
that ave clean cultivated between the rows are very likely
to erode unless protected by cover crops.

A cover crop is any crop that provides good ground
cover, hreaks the force of falling raindrops, and thus
helps prevent ercsion. The term 1s generally applied to
those crops that are planted especially to check erosion
and to add organic matter,

A green-manure crop is one that is grown to be plowed
or otherwise worked into the soil.

The principal advantages of a cover crop are that it—

Reduces runoff of rain and conserves rainfall,
Prevents excessive ervosion of the soil.

Improves soil tilth by adding organic matter to
the soil and by loosening the subsurface of the
soil with deep-growing roots,

Reduces leaching of plant nutrients, especially
of nitrates.

When plowed under, aids in the liberation of min-
eral plant nutrients.

May provide pasture late in fall, in winter, and
early in spring.

Protects newly constructed earthfills, terraces,
or other structures.

‘Increases yields of grain, hay, and other crops in
the farming system.

9. Inecreases the infiltration of water into the soil.

Stubble mulching—Tillage that keeps crop residues on
the surface and maintains a granular or cloddy surface
goil is effective in conserving water and in helping to
control erosion. Stubble mulching is one of the best ways
to conserve soil and moisture during the fallow period,
and to protect cropland during the period in which a
seedbed is prepared for the succeeding crop.

Stubble-mulch tillage breaks the impact of raindrops
by breaking each of them into many smaller droplets that
can enter the soil without moving or splashing much of it.
The impaet of ordinary vain easily seals a soil that has
weak structure, especially the surface soil of such soils ag
the Sierra, Ahwahnee, and Snelling, The practice is of
particular importance in the management of these soils.
While the stubble is decomposing, it uses a small amount
of soil nitrogen. Some extra nitrogen may therefore
be needed in the fertilizer. ,

Chemical control of brush.—About 69,000 acres, or
nearly o fourth of the agricultural land in the Amador
Area, is covered with brush or is subject to encroachment
of brush. The principal species are chamise, manzanita,
and ceanothus.

Chemical eradication, which kills the brush in place
without cultivation, frees the soil for more productive use.
After the brush has been killed, volunteer stands of soft
chess, burclover, and wild oats produce good forage.
In areas of heavy brush, burning and reseeding after
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chemicals have been applied will generally produce
excellent pastures. Some inaccessible areas have been
sprayed from airplanes. Ground machines provide ex-
cellent control in places where they can be used. Brush
control is considered economically feasible only on soils
that are more than 10 inches deep.

Capability Groups of Soils

The capahility classification is a grouping that shows, in
a general way, how suitable soils are for most kinds of
farming. Tt 1s a practical grouping based on limitations
of the soils, the risk of damage when they are used, and the
way they respond to treatment.

Tn this system all the kinds of soil are grouped at
three levels—the capability class, subclass, and unit.
The eight capability classes in the broadest grouping are
designated by Roman numerals T through VIII. 1In
‘elass I are the soils that have few limiiations, the widest
range of use, and the least risk of damage when they are
used. The soils in the other classes have progressively
greater natural imitations. In class VIIT are soils and
Iandforms so rough, shallow, or otherwise limited that
they do not produce worthwhile yields of crops, forage,
or wood products.

The subelasses indicate major kinds of limitations
within the classes. Within most of the classes, there can
be up to four subclasses. The subelass is indicaled by
adding a small letter, ¢, w, s, or ¢ to the class numeral,
for example, Ile. The letter ¢ shows that the main
limitation is risk of erosion unless close-growing plant
cover is maintained; w means that water in or on the soil
will interfere with plant growth or cultivation (in some
soils, the wetness can be partly corrected by artificial
drainage) ; s shows that the soil 1s limited mainly because
it is shallow, droughty, or stony; and ¢ used only in some
parts of the country, indicates that the chief limitation
1s climate that is too cold or too dry.

In class T there are no subclasses, because the soils of
this class have few or no limitations. Class V can contain,
at the most, only subeclasses w, s, and ¢, because the soils
in it have little or no susceptibility to erosion but have
other limitations that restrict their use largely to pasture,
range, woodland, or wildlife. »

Within the subclasses are the capability units, groups
of soils enough alike to be suited to the same crops and
pasture plants, to require similar management, and to
have similar productivity and other responses to manage-
ment,
for making many statements about the management of
soils. Capability units are generally identified by numbers
assigned locally; for example, TTe-1 or TTTe-8.

Capability units in California are given numbers that
suggest the chief kind of imitation responsible for place-
ment of the soil in the capability clags and subelass.
For this reason, some of the units within the subciasses
are not numbered consecutively, and their symbols are
a partial key to some of the soil features. The numerals
used to designate units within the classes and subclasses
are these:

0. A problem or limitation caused by stony, cobbly,
or gravelly material in strenmbeds subject to
flooding.

1. A problem or limitation caused by slope or by
nctual or potential erosion hazard.

Thus, the capability unit is a convenient groupmg -

2. A problem or limitation of wetness caused by
poor drainage or flooding.

3. A problem or limitation of slow or very slow
permeahility of the subsoeil or substratum caused
by a claypan or a substratum that is semiconsoli-
dated.

4. A problem or limitation caused by low water-
holding capacity, '

7. A problem or limitation caused by rocks or
cobblestones.

8. A problem or limitation in the root zone, which
generally is less than 36 inches over massive
bedrock and lacks moisture for plants.

9, A problem or limitation caused by low or very
low fertility, acidity, or toxicity that cannot be
carrected by adding normal amounts of fertilizer
or lime,

In the capability units that end with a dual number,
for example, 49, are soils that have limitations or prob-
lems of a dual nature that are about equally restrictive.
The limitations in the example cited are caused by low
water-holding capacity, as well as by low fertility that
results from sandy texture, shallowness, and acidity.

Becouse of the diversity of climate, topography,
vegetation, and general type ol agriculture in the county,
the Amador Area has been divided into two land resource
areas, designated nationally as 18 and 22. Land resource
area 18 consists of the lower and middle foothills, and
lnnd resource area 22 of the mountainous uplands. A
soil in one resource area may have characteristics similar
to those of a soil in the other resource area and have the
same capability unit symbol, but the climate, vegetation,
the kinds of crops that could be grown, and the use and
management practices needed may vary widely. Con-
scquently, the capability units of soils in the conifer forests
of the mountainous uplands at elevations generally from
1,500 to 5,000 feet ave designated by the symbol (22).
The capability units in the rest of the Avea below this
general elevation are designated by the symbol (18). For
example, both capability units ITle-1(18) and T1le-1(22)
contain deep, well-drained soils, but unit ITle~1(18) is in
the middle or lower foothills and I1Te-1(22) is in the
mountainous uplands.

Soils are classified in capability classes, subclasses, and
units in accordance with the degree and kind of their
permanent limitations, but without consideration of
possible but unlikely major landforming projects.

The cight classes in the capability system, and the
subclasses and units in this Area, are described in the list
that follows:

Class I.  Soils that have few limitations that restrict their
use.

TUnit I-1(18).—Very deep, well-drained, nearly
level soils on flood plains, stream terraces, and
valley bottoms.

Class TI.  Soils that have some limitations that reduce the
choice of plants or require moderate conservation
practices,

Subeclass ITe. Soils that are likely to erode if they
are not protected.

Unit ~ Ile-1(22).—Deep to very deep, well-
drained, gently sloping soils.
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Subelass ITw. Soils that have moderate limitations
because of excess water.

Unit IIw-2(18).—Imperfectly drained or moder-
ately well drained, mostly nearly level soils in
depressions in valley bottoms or in swales and
drainageways.

Class ITT. Scils that have severe limitations that reduce
the choice of plants, or require special conservation
practices, or both.

Subclass IlTe. Soils subject to severe erosion if they
are cultivated and not protected.

Unit 11Te-1(18). Decep,well-drained, undulating
to gently rolling soils.

Unit [TIe-1(22).—Deep and very deep, well-
drﬁined, moderately sloping to strongly sloping
soils,

Unit ITle~3(18).—Deep, gently sloping to sloping
soils that have a slowly permeable subsoil.

Unit TITe-8(18).—Moderately deep, mostly
gently sloping to sloping soils.

Umt 1IIe-8(22).—Moderately deep to deep,
mostly gently sloping to sloping soils,

Subelass IITw. Soils that are severely limited by
excess waler.

Unit TTTw-3(18).—ILmperfectly drained or moder-
ately well drained, mostly nearly level soils
that contain a slowly permeable layer or are
moderately deep over bedrock.

Subelass ITIs. Soils that have severe limitations
because of fertility, tilth, and permeability.

Unit I1Is-3(18).—Deep, ncarly level soils that
are moderate to low in fertility and have slow
subsoil permeability.

Class IV, Soils that have very severe limitations that

restrict the choice of plants, require very careful .

management, or both,
Subclass TVe. Soils very severely limited by risk of
erosion if cultivated and not protected.

Unit_1 IVe-1(18).—Decep, rolling, well-drained
sails.

Unit IVe-1(22).—Deep, rolling to hilly, well-
drained soils.

Unit IVe-3(18).—Shallow to moderately deep,
gently sloping to moderately steep soils that
arce claycy or have a very slowly permeable
clay subsoil.

Unit 1Ve-39(18).—Nearly level to rolling soils
that have low to very low fertility and a slowly
permeable subsoil.

Unit IVe—4(18).—Shallow, nearly level to rolling
soils that have moderate to low water-holding
capacity.

Unit IVe-8(18) —Predominantly strongly slop-
ing, moderately deep, croded soils.

Unit IVe-8(22).—Iredominantly moderately

. steep, moderately deep, well-drained soils.

Unit IVe-84(22).—Gently sloping to moderately
steep, shallow soils that have low available
water holding capacity.

Subclass IVw. Soils very severely limited by excess
waber.

Unit ITVw-2(18}.—Alluvial soils and land types
that are subject to flooding or have imperfect
to poor drainage.
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Unit IVw—2(22) —Mixed alluvial lands that ave
subject to flooding or have imperfect to poor
drainage.

Subclass IVs.  Soils very severely limited by cobble-
stones, other stones, and other unfavorable soil
features.

Unit IVs-7(18).—Very deep, gently sloping to
steep, well-drained soils,

Unit IVs-7(22).—Deep, genily sloping to strong-
ly sloping, well-drained soils.

Class V. Seils that have limitations impractical to remove
that limit their use Jargely to pasture, range, woodland,
or wildlife food and cover.

Subclass Vs.  Soils generally unsuited to cultivation
because of cobblestones or rockiness.

Unit Vs-7(22).—Deep, gently sloping to strongly
sloping, very cobbly or very rocky soils.

Class VI. Souls that have severe limitations that make
them generally unsuited to cultivation and that limit
their use largely to pasture or range, woodland, or
wildlife food and cover,

Subeclass VIe. Soils severely limited, chiefly by risk
of erosion, by cobblestones or rock outerop, or
other soil features.

Unit VIe-1(18).—Rolling to hilly, moderately
deep to deep soils.

TUnit VIe-9(18).—Gently sloping to steep, moder-
ately deep to shallow soils that have low to
very low fertility. ’

Subclass VIs. Soils generally unsuited to cultivation
and limited for other uses by moisture capacity,
rockiness, cobblestones, or other soil features.

Unit VIs-1(18) —Rolling to hilly, very rocky,
granitic soils.

Unit VIs-1(22).—Deep to very deep, hilly to
steep, well-drained soils.

Unit  VIs—4(18).—Shallow, gently sloping to
hilly, very rocky soils that have moderate to
low available water holding capacity.

Unit VIs—4(22).—Mostly shallow, very stony or
very rocky soils that have low water-holding
capacity.

Unit VIs—41(18).—Steep, mostly shallow soils
that have moderate to low available water
holding capacity.

Unit. VIs-49(18).—Shallow, gently sloping to
steep soils.

Unit VIs-8(18).—Moderately deep, gently slop-
ing to hilly, very rocky or very cobbly soils.

Unit VIs-8(22).—Moderately deep, gently slop-
ing to rolling, very cobbly or very rocky soils.

Unit VIs-81(18).—Moderately decp, steep, very
rocky or very cohbly soils.

Unit VIs-81(22).—Moderately deep, hilly to
steep, generally very rocky or very cobbly
soils.

Class VII. Seils that have very severe limitations that
make them unsuited to cultivation and that restrict
their use largely to grazing, woodland, wildlife, or
recreation. ‘

Subclass VIIs. Soils very severely limited because
they are stony, cobbly, or rocky and have low
available water holding capacity.
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Unit VITs~1(18).—Rolling to very steep, moder-
ately coarse textured or medium textured, very
rocky, granitic soils subject to erosion,

Unit VITs-1(22).—Deep, very steep, aud very
rocky or very cobbly soils.

Unit VIIs—4(18).—Very shallow, nearly level to
veill'y steep, generally very rocky or very stony
soils. :

Unit VIIs—4(22).—Very shallow, rolling to very
steep, very rocky soils.

Uhnit VIIs-41(22).—Shallow, very steep, and very
rocky soils.

Unit VIIs-7(18).—Moderately deep to shallow,
rolling to very steep, extremely rocky soils.

Unit VIIs-81(22).—Moderately deep, hilly to
Ve_ll'y steep, very rocky or extremely rocky
soils.

Unit VITs-9(18) —Very shallow, very rocky soils
that have very low fertility.

Unit VIIs-0(18 and 22).—Stony, cobbly, and
gravelly material in riverbeds, mincd areas,
and placer diggings.

Class VIII. Soils and land types with limitations that
preclude their use for commercial production of plants
and restrict their use to recreation, wildlife, watershed,
or to esthetic purposes,

Subclass VIIIs. ILand types, mostly rock or rock
fragments.

Unit VIIIs~-8(18).——Mostly very shallow, ex-
tremely rocky land types with large areas of
exposed bedrock.

Unit VIIIs—8(22).—Very shallow,
rocky or stony land types.

The acreage of each capability unit and the total

acreage in each capability class are given in the list that
follows:

extremely

Carapinrry UNiT AND Crass

Acres Aeres
Unib T-Loo oo 3,002 Unit VlIe-1_______.._ 1, 954
Total elass T.._____ 3,002 Unit VIe-9_________. 5, 810
Unit Tle~1____.______ 1,089 Unit VIs=1_________. 28,611
Unit ITw-2_ . _______ 1,238 Unit VIs-4__________ 50, 258
Total class 11 ____ 2,327 Uit },’%S‘ié --------- 11, 596
. _ ni s~49__ . ___. 6, 423
I — s — b
Unit I[Te-8._ - 5 576 Unibt VIs-81___.__.__ 30,490
Unit I1Iw-9. 1 076 Total class VI______ 152, 351
Unit IITs-8._________ 1,355 Unib VIIs-1__________ 7,497
Total class TII. . _ .. 12, 244 gnzg ergs‘ii --------- 33, 828
R B ni s—-41_ .. 5, 65
L 8 210 Unip VITs-7.. 17T 3, 208
Unit TVe-30. 1_2007C 8,809 DIt VIS8l 9, 452
Unit IVe4.__.._.... 9,775 ot VIO 2,064
D o L8s Unit VITs-0. "~ 7777 5, 278
Unit [Ve-s4..__22010 T0s0  Totaleluss VII___. 63, 169
Unit IVw-2__._______ 1,999 Unit VITIs-S_________ 26, 500
Unit IVs—7_. ... 3 740 Total class VITI..__ 26, 500
Total class IV. .. 35, 167 Total for the Area_ 298, 992
Unit Vs=7_ ... 4, 142
Total ¢lass Vo.____. 4, 142

In summary, the land in classes I through IV, is 52,830
acres; classes V through VII, is 219,662 acres; and the
rest, 26,500 acresin class VIII, is used mainly as watershed
and to provide food and ecover for wildlife.

13
Management by Capability Units

The productivity and responses of a scil depend on
many factors, especielly on the nature of the soil, the
climate in which it is located, and the management it
reccives. Soil churacteristics and climate cannot be
changed readily. Management, on the other hand, is
subject to control. Changes in the management of some
soils can drastically change the quality and yield the crop
produces. Depending on the kind, recurring practices in
management establish a frend toward improvement,
maintenance, or depletion of the soil in a field.

A good system of seoil management is likely to consist of
a combination of several practices. Among these prac-
tices are the use of a good cropping system, application of
fertilizer, and cultivating on the contour or across the
slope. The effectiveness of any one practice is dependent
upon other practices. For example, a diversion system
for disposal ol storm water may cause gullying unless the
water is directed into an adequate grassed waterway or
other suitable channel.

Because of the wide variety of soil and climatic factors,
it is desirable to group many of these combinations of
practices for case of handling and treating the soils. Such
a grouping has been made in this section. This section
contains a description of the resource area and of the
basic assumptions considered in establishing the capability
classification in the resource area; and a description of
each capability unit, a list of the soils in it, and some
suggestions for the use and management of the soils.
Further information about each kind of soil is given in the
section “Descriptions of the Soils.”” Specific management
of the soils in each unit for range or for woodland is dis-
cussed in the subsections, ‘Pasture and Range Sites’ and
“Woodland Suitability Groups.”

Land resource area 18.—This land resource area is in
the foothills of the Sierra Nevada Range. It is rolling
to hilly and is dissected by rivers and streams thab flow
southwestward. Slopes are steep at the upper elevations,
but they gradually level off as they merge with the plaing
of the Great Central Valley. The elevations range from
250 to 1,500 feet, and the average annual rainfall is 20
to 40 inches. All of the soil associations in the two
physiographic regions of the middle and lower foothills
and of the Arroyo Seco pediment, alluvial stream terraces,
and {lood plains are in land resource area 18.

The major factors that limit the use of these soils are
steep slopes, nearness of bedrock to the surface, stones
and rocks in the profile, low water-holding capacity, low
fertility, poor drainage, poor soil structure, and damage
caused by flooding.

Basic facts and assumptions considered in establishing
the capability classification for land resource area 18 are
as follows:

1. Trrigation water is available, or will be available
when plans lor future water development are realized, for
all soils more than 36 inches in depth. The soils may
have other deficiencies, but they are not sufficient to re-
strict. production of cultivated and irrigated crops. No
attempt has been made to exclude tracts that it might
not be possible to irrigate because of location. Tt is as-
sumed that the soil will be used at its highest productive
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potential with irrigation water and that rainfall in most
years is adequate for dry-farmed crops commonly pro-
duced. The capability classification of soils that have
severe or very severs limitations thal preclude their use
for cultivated crops is based on their productive capacity
and the hazards if used for rauge or woodland.

2. Drainage improvement and flood protection is not
now feasible on Honcut very fine sandy loam, channeled,
or on Mixed wet alluvial Iand.

3. A moderately high level of management is assumed.

4. The major crops produced in the area are cereal
grain, hay, alfalfa, irrigated pasture, deciduous fruit and
nuts, vineyards, and a few row crops.

5. The frosi-free period ranges from 200 to 270 days;
it generally extends from March 1 to November 15. The
average annual rainfall is 20 to 40 inches. Potential
evapotranspiration for the frost-free season is about 25 to
31 inches. Actual evapotranspiration for the frost-free
scason is 10 to 12 inches for a soil holding 4 inches of
available water. For further information about the
climate see the subsection “Climate’” in the section
“General Nature of the Arvea.”

Land resource area 22.—This land resource area is part
of the Sierra Nevada Range. It 1s characterized by hilly
uplands, steep and mountainous ridges, and narrow valleys
(hg. 6) that are more V-shaped with increasing elevation.

In the fore-
ground are wine grapes on loamy alluvial soils, and in the back-
ground are olives and pasture on Josephine seils.

Figure 8. —Typical view of land resource arca 22.

Ridges on voleanic conglomerate are generally flat and
tabular, but they have steep side slopes.  Areas on slate
are commonly angular and sharp.  Wide mountain valleys
in some places oceur where o drainageway widens.  This
land resource area is bordered by rivers and laced by
smaller streams and creeks. The elevations range from
1,200 to more than 5,000 feet. Precipitation, which ranges
from 30 to more than 45 inchies, increases with increasin
elevation; a large part of it falls as snow. In this lan
resource area, the soils formed principally under forests
of conifers and hardwoods.  All of the soil associations in
the physiographic region of the mountainous uplands are
in land resource area 22.

The major factors limiting the use of these soils are low
temperatures in winter, steep slopes, nearness of bedrock

to the surface, stones and rocks in the soils, low water-
holding capacity, low fertility, and poor drainage.

Basie facts and assumptions considered in establishing
the capability classifications for soils in land resource area
22 are as follows:

1. Trrigation water is available, or will be available,
for all spils that are suited to cultivation. No attempt
has been made to exclude tracts that, because of their
location, might not be irrigated. Much of this land re-
source area 1s in profitable stands of timber. As areas
elsewhere in the State are wrbanized, it is expected that
the acreage of these soils used for crops will increase.

2. Drainage improvement and flood protection are
not now considered economically feasible on Mixed
alluvial land.

3. A moderately high level of management is assuted.

4. The major crops produced in this land resource area
are timber, dryland pasture, hay, grain, deciduous fruits
and nuts, grapes, and some rrigated pasture.

5. The frost-free period ranges from about 140 to 200
days. Tt generally extends from April 16 to October 1.
The average rainfall is about 30 to 45 inches. Potential
evapotranspiration for the frostdree season is about 17
to 24 inches. Actual evapotranspiration for the [rost-
free season is 6 to 24 inches for a soil holding 4 inches of
available water. For further information about the
climate sec the subsection “Climste” in the section
“Greneral Nature of the Area.”

Capability unii I-1(18)

In this unit ave very deep, nearly level, well-drained
soils on flood plains, stream terraces, and valley bottoms,
These soils formed in recent alluvium and are 60 inches
or more in depth. They consist of stratified deposits
of .alluvial materials. In the Jackson and Ione Valleys,
the soils [ormed in alluvium from wvarious kinds of rock
that were dominantly basic. On river terraces adjacent
to the Mokclumne River, the soils formed in material
from alluvium that was dominantly granitic.

All of the soils in this unit are fertile, are easy to work,
and have very high water-holding capacity., Permea-
bility ranges from moderate to moderately slow.

The soils in this unit are shown in the list that follows,
One of these, the Snelling, is behind the dam at Camanche
and will be inundated by floodwater.

Ho  Honcut very fine sandy loam.
Hn  Honcut silt loam.
SvA  Boclling fine sandy loam, 0 to 2 percent slopes.

These soils are suited to all crops that are suitable for
the climate of the Area. Crops on the soils include alfalfa,
dry beans (fig. 7), corn, and pasture where irrigation
water is available.  Where irrigation water is not avail-
able, barley, oaty, wheat, milo, and other field crops are
grown or the soils are used for range. A smull acreage
1s planted to deciduous fruit and walnuts; these crops
generally are grown without irvigation.

For maximum yields, most crops on these soils require
fertilizer that contains nitrogen and phosphate, but
alfalfa and other legumes respond to phosphate alone.
Soils planted intensively to grain or to grain hay are
likely to be depleted of organic matter in many places,
and good management is needed to restore high yields
and to maintain them.
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Figure 7.—Dry beans on irrigated field of Honcut very fine sandy
loam,

The use of green-manure crops, crop rotations, and
crop residues helps maintain organic matter and plant
nutrients. The green-manure: crop should be grown in
rotation with legumes and grasses for pasture 1 year out
of every 3 to 5 years. Return all crop residues to the soil
and apply barnyard manure and refuse from stables or
other sources.

On these soils, vields of mrigated pasture are good.
Dividing each pasture into several units and grazing
ench unit in rotation allow the plants to recover. Graz-
ing the pastures when wet should be avoided, as the
animals compact the soils.

Furrows, borders, or sprinklers can be used lor irrigat-
ing, depending on the soil and the crop. The length of
runs for furrows and borders and the rate of application
by sprinklers varies with the soil texture, the head of
water, and the slope. Enough water needs to be applied
to wet the soil evenly to the vooting depth of the crop
grown. Avoid wasting waler through overirrigation.
A soil auger or shovel can be used to check the depth that
water penetrates. These soils are deep or very deep,
but they are stratified in places with sand or gravel or
are underlain by other sediments that vary in texture
and that would be detrimental if unearthed or exposed
by land leveling.

Capability unit Ile-1(22)

The soils in this unit are deep to very deep, well drained,
and gently sloping. They are on ridges, or on concave
slopes, or along strcam terraces ab high elevations. In
most of the soils, the texture ol the surface soil is loam
(fig. 8), but in some it is gravelly. The amount of gravel
in the soils, however, does not appreciably aflect the
witer-holding capacity or internal drainage. The texture
of the subsoil ranges from loam to clay. In most of the
soils, permeability of the surface soil is moderate and that
of the subsoil is moderate to moderately slow.

These soils have moderate to high fertility. Except for
the Fiddletown soil, which has moderate water-holding
capaciby, the soils have high to very high water-holding
capacity. The soils are friable and fairly easy to work,
but in a few places rocks in the profile interfere with
cultivation.

15

The so0ils in this unit are—
AhB  Aiken loam, 3 to 9 pereent slopes.
FgB Fiddletown gravelly loam, deep, 3 to 10 percent slopes.
Lo  Loamy alluvial land.
SnB Sites lown, 3 to 9 percent slopes.

The soils in this unit are suited to crops thaf tolerate
the low temperatures that generally oceur in the moun-
tainous uplands late in fall, in winter, and early in spring.’
The crops grown include nrigated pasture plants, some
orchard crops, grapes, cercal grain, grain hay, and some
vegetables.  Walter for irrigation is limited in most places,
but in years when rainfall is normal some crops can he
erown without irrigation. If controlled, erosion is
a minor problem. Crops on these soils respond to nitrogen
{fertilizer; some crops also respond to phosphate,

Sheet erosion can be controlled by tilling across the
slope, growing cover crops in orvchards and vineyards,
leaving stubble mulch on grainfields, and using other
practices that are easy to apply. In places diversions ure
needed along with a system to remove runoff water to
prevent the water from concentrating and causing gullies.
On areas adjacent to streams, levees are required in
places, or alinement of the channel is needed to help
prevent flooding, Water for irvigation can be applied
by borders or furrows on gentle slopes, but on slopes
steeper than 5 percent, sprinkler irrigation should be
used,

The soils in this unit are some of the best soils in the
Area for timber, and it is profitable to keep them in this
use. Il the soils are cropped, trees and stumps must be

Figure 8.—Profile of Aiken loam, 3 to 9 percent slopes, a deep,
forest soil in capability unit Ile-1(22).
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removed from some areas. Generally, cleared areas are
used for grazing because of the lack of irrigation water.

Capability unit Iw-2(18)

The soils in this unit are moderately well drained or
imperfecily drained and are mostly nearly level. They
are in depressions in valley bottoms, or are in swales and
in drainageways. 'The Honcut soil is in Jackson and Ione
Valleys, generally back from the creeks or behind natural
levees built up by the creeks. T'he Snelling soil, in swales
and drainageways in the Shenandoah Valley, formed in
material from granitic alluvium. The surface layer of
the soils in this unit ranges from loam to very fire sandy
loam. The subsoil is clay loam or sandy clay loam.

The soils in thisunit are generally fertile. Permeability
ranges from moderate to moderately slow. The finer
textured subsoil or impermeable substratum impedes
drainage. As a result, runoft collects in low-lying areas
during rainy periods. Where the slope is as much as 9
percent, the soils are affected by seopage in places. Free
water is present in the profile in places and delays tillage
and planting or damages deep-rooted crops. Also, if the
soils are cultivated or are grazed intensively when too
wet, they compact or puddie and drainage is further
restricted. Rock outerops hinder tillage of the Snelling
soil in places.

The soils in this unit are—

Hs  Honcut very fine saudy loam, moderately well drained.
SuB  Snelling loam, moderately well drained, 0 to 9 percent
: slopes.

These soils are well suited to shallow-rooted crops, and
if drainage is provided, to a wider range of crops. They
are productive if well managed. Because of the low
position and impeded drainage of these soils, practices are
needed that provide drainage and prevent fooding.
Excess runoff should be diverted into suitable outlets, and
mole drains, open drains, or tile drains can be used for
drainage. In some places it is necessary to straighten
creek channels and construct levees to prevent flooding.

It application of irvigation water is not controlled, these
soils are likely to become ponded or waterlogged.

Organic matter can be supplied and good tilth main-
tained if plant residues are turned under and manure is
added.

For pasture plants and similar crops, a perched water
table provides favorable plant-moisture relationships
through subirrigation. For alfaifa and other deep-rooted
crops or for orchard crops, however, drainage is necessary.

Capability unit ITle-1(18)

This unit consists of deep, well-drained, undulating to
gently rolling soils. They are mainly in the Shenandoah
Valley, but a large part of the Snelling soils is near the
Mokelumne River. The soils in this unit formed in
materinl [rom granitic rock or granitic alluvium. The
surface soil is moderately coarse textured; the texture
of the subsoil ranges from sandy loam to clay loam.
The vegetation is mostly grass-onk, but there are o few
scattered conifers,

The fertility of these soils ranges from moderate to
high. Permeability ranges from moderately rapid to
moderately slow. The water-holding capactty is high.
Except for & few rock outerops in the Sierra soils that
hinder tillage in places, the soils are laitly easy to work.

The erosion hazard is moderate to severe if these soils
are lelt finely tilled or witliout vegetative cover during
the rainy period. In some places, because of past crop-
ping practices, the Sierra soils are moderately eroded
and have lost as much as 50 percent of their original
surface soil.

The soils in this unit are shown in the list that follows.
A large part of two of these soils, the Snelling, is behind
the Camanche Dam and will be inundated by water.

SgB  Sierrra coarse sandy loam, 3 to 9 pereent slopes.
SgB2 Sierra coarse sandy loam, 3 to 9 percent slopes, eroded.
SvB  Snclling fine sandy loam, 2 to & percent slopes.

SvC  Snelling fine saudy loam, 5 to 9 percent slopes.

These soils are better suited to pasture plants, or to
other crops that provide ground cover, than to tilled crops.
If these soils are cropped, they are mostly dry-farmed
to barley, oats, wheat, grapes, walnuts, peaches, prunes,
or pasture. These crops respond if fertilizer that contains

nitrogen and phosphate is added and if sulfur is added
occasionally.

The use of suitable cropping systems, green-manure
crops, plant residues, and mulch improves intake of
water, provides needed organic matter, and helps control
erosion (fig. 9). A suitable rotation is 1 year of hay

Figure 9.—Rill and gully erosion on a Sierra coarse sandy loam,
whick could be reduced if tillage were done across the slope and a
cover of vegetation left on the soil during the rainy period.

and grain crops and 3 or 4 years of pasture. All tillage
and planting ought to be on the contour or across the
slope, Green-manure crops and plant residues should
be plowed under and straw from harvesting grain left
on the surface as mulch.

Dry-farmed orchards and vineyards can be inter-
planted with cover crops or wild grasses and weeds can
be left in winter during the rainy period to protect the
soil, In spring after the rainy season, the cover can be
plowed under to conserve soil moisture. Subsequent
weed control is best done by chemical spraying.

A sprinkler system is best to use for irrigated crops.
By this method, the water can be applied evenly and at
o rate that permits the soil to absorb it. Waterways
and protected outlets should also be provided.

A large acreage is used for range. If the range is well
managed, yields of forage are good. The eroded soil
1s less productive, however, than the other soils and
g«_aritzlmlly requires intensive management for increased
vields.
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Capability unit Ille-1(22)

This unit consists of deep and very deep, well-drained,
moderately sloping to strongly sloping soils. These
soils are at high elevations. The moderately coarse
textured soils from grantitic sources erode readily. The
soils formed in material from volcanic conglomerate,
slate, and schist and are [airly stable and loamy. The
glope iz generally smooth, but 1 a few places it is cut by
minor drainageways.

These soils are moderate to moderately high in fertility.
Their water-holding capacity is high to very high. Per-
meability of the surface soil ranges from moderately
rapid to moderate, and that of the subsoil from moderate
to moderately slow. Except for a few rock fragments
that hinder cultivation in places, the soils are fairly easy
to work.

The soils in this unit are—

AhC  Aiken loam, 9 to 16 percent slopes.

CaC  Cohassct loam, 5 to 16 pereent slopes.

HdC  Holland coarse sandy loam, deep, 5 to 9 percent slope.
JnC  Josephine loam, deep, 9 to 16 percent slopes.

MuB Musick sandy loam, 3 to 9 percent slopes.

SnC  Sites loam, 9 to 16 percent slopes.

The soils in this unit are used mostly for the production
of timber. They are among the most productive soils
for timber in the Area. The climate, erosion hazard,
shortage of water for irrigation, and expense of clearing
brush, trees, and stumps limit the use of the soils for crops.
Some areas are cleared, however, and used for pastures,
apple and walnut orchards, vineyards, and crops such as
hay and grain. The areas are small and management
is not intensive, and as a result, yields are only poor to
fair. Large acreages of pears and apples are grown on
similar soils under wrigation in El Dorado County, which
adjoins the Area. Management suggested for capability
unit ITe—-1(22) can also be applied to this unit.

Capability unit IIle-3(18)

Only one soil is in this unit. Tt is deep, is gently sloping
to sloping, and has a slowly permeable subsoil. The areas
are on terraces above more recent deposits in valley bot-
toms. The surface soil is loam, but it is gravelly in places.
The subsoil is clay loam or clay and overlies consolidated
alluvium.

The surface layer of this soil is penetrated by roots and
watber, but the subsoil restricts penetration. This soil is
moderate to low in fertility. Too much rainfall or irri-
eation water causes temporary waterlogging and rapid
runoff. The structure of the surface soil 1s weak; conse-
quently, it is easily puddled or compacted if grazed or
worked when wet.

The soil in this unit is—

PrC Perkins loam, 3 to 16 percent slopes.

This soil is well suited to grain, hay crops, and pasture
and to row crops that are shallow rooted.

Practices similar to those for capability unit I1Te-1(18)
are needed on this soil. The use of crop rotations, grecn-
manure crops, and crop residues helps control erosion,
maintains soil structure, and improves fertility. Culti-
vated crops should he grown in rotation with pasture
crops, and all tillage should be across the slope. Green-
manure crops and crop residues should be returned to
the soil. Crops on this soil respond if fertilizer that con-
taing nitrogen and phosphate is applied.

Irrigation must be controlled carefully to avoid satu-
rating the soil, and a sprinkler system is better to use
than other methods for applying irrigation water, On
long slopes, diversion ditches are nceded to intercept
runoff water and convey it to suitable outlets.

Capability unit I1le-8(18)

In this unit the soils are moderately deep to bedrock
and are mostly gently sloping to sloping. The dominant
slope is 3 to 16 percent. In a small acreage, however,
the soils are nearly level. The surface soil is chiefly loam
or silt loam: The subsoil is mostly loam, silt loam, or
clay loam.

The soils in this unit have moderate available water
holding capacity, and they are mostly moderate in fertil-
ity. Roots penetrate to a moderate depth. Permeability
of the soil is generally moderate or moderately slow. The
Argonaul silt loam, however, has a very slowly permeable
clay subsoil, In all of the soils, rock fragments interfere
with tillage in places. A small acreage, where the soils are
from granitic sources, is moderately eroded.

The soils in this unit are—

Ahwahnee loam, 3 to @ percent slopes.

AaB

AaB2 Ahwahnee loam, 3 to 9 percent slopes, eroded.

ArC  Auburn silt loam, moderately deep, 3 to 16 percent
slopes.

AwC  Auburn silt loam, 0 to 16 percent slopes; Argonaut silt
loam, 0 to 16 percent slopes; in mapping unit AwC,
Auburn-Argonaut silt loams, 0 to 16 percent slopes.

[dC  Tnks loam, deep variant, 3 to 16 percent slopes.

ShB  Sierra coarse sandy loam, moderately deep, 3 to 9 per-
cent slopes.

ShB2 Sicrra coarse sandy loam, moderately deep, 3 to 9 per-

eent slopes, eraded.

These soils are used chiefly for grazing cattle. Produc-
tion of usable forage is high. Dry-farmed hay and grain
are the main crops, but a small acreage is planted to
grapes and deciduous orchards. Generally, water is not
available for irrigating crops, but if it is available, the
soils are suited to pasture, corn, milo, vineyards, and
small fruits.

The use of green-manure crops, crop rotations, and
crop residues helps control erosion, adds organic matter,
maintains soil structure, and improves [lerfility. The
green-manure crops can be grown in rotation with grain.
All tillage should he on the contour or across the slope.
Plant residues and animal manure should be turned
under. In grainfields, straw and other residues from the
plants should be left on the surface as a muleh. Pasture
in poor condition ought to he deferred from grazing or
resceded to more productive grasses and legumes. Most
nonleguminous crops on these soils respond if fertilizer
that contains nitrogen is added and if a phosphate fertil-
izer is applied frequently. Clover and trefoil respond to
phosphate fertilizer.

Whaler for irrigation can be applied more evenly by
sprinklers than by other irrigation systems, and by this
method, saturating the soil is also avoided.

Capability unit 111e-8{22)

The soils in this unit are moderately deep to deep and
mostly gently sloping to sloping. These soils [ormed
mainly in material from folded and tilted metasedimen-
tary rock composed of different kinds of minerals. A
small acreage, however, consists of gently sloping soils
formed in material from granitic rock. Although the
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soils vary in depth, they are predominantly moderately
deep. The vegetation consists mainly of conifers, hard-
woods, brush, and grass, but in places bracken fern or
mountain misery forms a dense understory in stands of
timber.

The texture of the surface soil ranges from loam to
sandy loam. The available water holding capacity is
mostly moderate. Root penetration is moderately deep
to deep. Permeability is moderately rapid to moderate
in the surface seil and moderately rapid to moderately
slow in the subsoil. In pluces rock fragments interfere
with tillage.

The soils in this unit are—

FdC Fiddletown gravelly loam, 9 to 16 percent slopes.
HeC  Holland coarse sandy loam, 5 to 9 percent slopes.
JmGC  Josephine loam, 3 to 16 percent slopes.

SoC  Sites loam, moderately deep, 3 to 16 percent slopes.

Most arcas of these soils are used for timber. Cleared
aveas ave generally used for grazing, but a few ave planted
to grapes and to orchards for family use.

I these soils are managed carcfully, they ave fairly well
suited to hay and grain crops, grapes, pears, and apples.
Where irvigation water is available, the soils are well
suited to pasture and to other close-growing crops.

Close-growing crops should be kept on these soils two-
thirds of the time. If the soils are used for crops, all
cultivation should be done across the slope. Orchurds
and vineyards ought to be interplanted with cover crops.
The use of plant residues and green-manure crops helps
maintain the content of organic matter and increnses fer-
tility. Most erops on these soils respond if fertilizer that
contbains nitrogen and phosphate is applied.

Capability unit IIIw-3(18)

Tn this unit are imperfectly drained or moderately well
drained, mostly nearly level soils that contain a slowly
permeable layer or are moderately decp over bedrock.
These soils are in depressions in valley bottoms, in swales,
or in drainageways where excess runoff and seepage water
aceumulates. The texture of the surface soil ranges from
maderately coarse to moderately fine. Depth to the very
slowly permeable clay subsoil or the bedrock substratum
is about 18 to 36 inches. The largest acreage is nearly
level, but in places in swales the slope is as much as 9
percent.

The soils in this unit have slow internal drainage. In
places excess water in the profile during the rainy season
delays tillage and planting of crops or damages the erops
that are growing. If the soils wre cultivated when too
wet, they compact, and then drainage is even more
restricted.

The soils in this unit are—

Hm Honcut clay loam, over clay.
LgB Laniger sandy loam, thick surface, 0 to 5 percent slopes.
SfB  Shenandoah loam, 3 to 9 percent slopes.

Most of the soils in this unit are suited to pasture, hay,
and grain. The Honecut soil is suited to pasture or to
shallow-rooted crops, and if drainage is provided, to row
crops, field crops, and orchard crops.

The use of plant residues, green-manure crops, and
animal manure supplies organic matter and maintains
oood tilth. On selected sites, use of open ditches pro-
vides drainage and helps control excess runoft and seep-
age. The Honcut soils have a slowly permeable, clayey

subsoil. The Laniger and Shenandoah soils are under-
lain by bedrock, generally at a depth below 36 inches,
and installing tiles for drainage in these soils is not feasible.

Water for irrigation must be applied carefully to avoid
ponding and waterlogging. Sprinkler systems are better
to use than furrows or borders to control the quantity of
water applied and to keep from saturating the soil.

Tf excess water can be controlled and a good plant-soil-
moisture relationship maintained, unimproved areas used
for range are well suited to selected perennial grasses and
legumes in places. Pastures on these areas relieve grazing
pressure on adjoining annual range and extend the grazing
period. If livestock are allowed to graze on pasture that
1s too wet, they cause the soils to puddle and compact.

Capability unit I1IIs-3(18)

In this unit are deep; nearly level soils that are moderate
to low in fertility and lack favorable soil structure. These
soils are on terraces slightly above the Jackson and Ione
Valleys and on flats in the Carbondale ares. The surface
soil is generally loam; but in places it is gravelly. Tts
structure is poor, especially in overgrazed fields. The
subsoil is fine textured, compact, and hard. It takes in
water slowly and restricts growth of plant roots. The
soils in this unit tend to seal and erust when they dry
out alter o wetting, Because of slow runoff, the surface
soil stays wet in many places.

The soils in this unit are—

PrA  Perking loam, 0 to 3 percent slopes.
RyA Ryer silty clay leam, 0 to 3 percent slopes.

These soils are well suited to irvigated pasture, hay,
grain, and other shallow-rooted crops. They are also
suited to such row crops as milo or corn.  Large amounts
of fertilizer that contains nitrogen and phosphate are
needed for high yields. Subsoiling is needed in places to
shatter tillage pans, but it should not be done it the soils
are wet. Cover crops, green-manure crops, and crop resi-
dues are needed to increase organic matter. Practices
for improving soil structure and tilth, described under
capability unit IITe-1(18), also apply to these soils.

Trrigation water should be applied carefully so as to
prevent waterlogging above the dense subsoil. Sprinklers
are desirable for irrigation because they apply water evenly
and at o controlled rate. Borders and furrows can also
be used for irrigation if care is used to prevent ponding.

Because of the shortage of irrigation water, a large
acreage of these soils is used as annual range. Yields of
forage are moderately high if the soils are well managed,
and they increase if fertilizer that contains nitrogen and
phosphate is applied. Overgrazed range or range in poor
condition can be improved if suitable grasses and legumes
are planted. The withholding of grazing by livestock
when the soils are wet prevents trampling and compaction
of the soils.

Capability unit IVe-1(18)

The soils in this unit are deep, rolling, well drained,
and subject to erosion. These soils formed in material
from granitic rock and granitic slluvium. They are
underlain by bedrock or stratified sediments at a depth
of 30 to more than 80 inches, The areas are mainly in
the Shenandoah Valley and along the Mokelumne River
and the western boundary of the Area. The vegetution
is mainly grasses, forbs, scattered oaks, and a few:pon-
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derosa and digger pines. Some areas are moderately
eroded because of past cropping practices.
The soils in this unit are—
SgC  Sierra coarse sandy loam, 9 to 16 percent slopes.

SgC2 Sierra coarse sandy loam, 9 to 16 percent slopes, eroded.
SwD  Snelling sandy loam, 9 to 16 pereent stopes.

Large areas of these soils are used for grazing. The
soils are best kept under a cover of grass or close-growing
crops. If the soils are managed carefully, grain and hay
can be grown in rotation with pasture 1 year out of 5.
Vineyards and orchards are suited if interplanted with
cover crops or if mulches, annual grasses, or other pro-
tective cover is used.

Because of the slope, stabilizing practices that control
erosion are needed, cspecinlly if the soils are tilled or are
otherwise disturbed. All tillage should be done at right
angles to the direction of the slope, and new orchards or
vineyards should be planted on the contour. On long
slopes, stripcropping and diversion terraces are needed.
Furrows plowed on the contour when the soils are dry
increase absorption of water and reduce runoff. All
crop residues should be returned to the soil; straw and
other residue from harvesting grain help reduce erosion
if left on the surface as a mulch. Water for irrigation,
if available, should be applied by sprinklers.

Capuability unit IVe-1{22)

In this unit are deep, rolling to hilly, well-drained
goils subject to erosion. These soils have high water-
holding capacity and are moderately fertile. Permeability
is moderately rapid to moderately slow.

The soils in this unit are—

CaD Cohasset loam, 16 to 31 percent slopes.

HdD T1lolland coarse sandy loam, decp, 9 to 16 percent slopes.
JnD  Josephine loar, deep, 16 to 31 percent slopes.

MuC Musick sandy loam, 9 to 16 percent slopes.

SnD  Bites loam, 16 to 31 percent slopes.

These soils are better suited to timber than to tilled
crops. Strong slopes and susceptibility to erosion are
the major problems if this soil is cropped intensively.
In addition, lack of irrigation water and low temperatures
in winter limit use of these soils. Generally, cleared
areas are used for grazing, but a small acreage is planted
to hay and grain, to vineyards, and to orchards of apples
and pears.

It these soils are cropped, management practices sug-
gested for soils in capability unit ITe—1(22) can be applied.
The soils produce rapid-growing stands of timber of good
quality if they are well managed.

Capability unit IVe-3(18)

In this unit are shallow to moderately deep, gently
sloping to moderately steep soils that are clayey or have
a very slowly permeable clay subsoil. The areas in
swales remain wet after a heavy rain. Wiregrass and
sedges that tolerate wetness are common in most places.

These soils are moderately well drained to somewhat
poorly drained. Their water-holding capacity is moder-
nte. Permeability is slow. Fertility is moderate in the
Argonaut soil and low in the Peters. In the Argonaut
soil a lens of hroken stone occurs just above the clay
subsoil at & depth of 10 to 14 inches. Generally, in this
soil, roots and water can penetrate the lens but the clay
subsoll restricts further penetration; however, in a few

places roots follow cracks and cleavages in the rock to
a moderate depth.
The soils in this unit are—

AnD  Argonaut gravelly loam, 3 to 31 percent slopes.
PtB Peters clay, 3 to 9 percent slopes.

The soils in this unit are best suited to grazing. These
soils can be cultivated for production of hay and grain
or for irrigated pasture, but in some places rock outcrops
interfere with cultivation.

If these soils are used for cultivated crops, a cover of
grasses and legumes should be kept on them 4 out of 5
yvears.” Crops on these soils respond well if fertilizer that
contains nitrogen and phosphate is applied. The use
of crop residues, cultivation across the slope, and strip-
cropping on long slopes reduces runoff and helps eontrol
erosion. QOther management requirements are similar to
those for the soils of capability unit 11Te-8(18).

If these soils are irrigated, sprinklers are best to use
because théy apply the water move uniformly than other
irrigation systems. These soils compact easily and should
not be grazed or cultivated when wet.

Capabilily unit 1Ve-39(18)

"This unit consists of nearly level to rolling soils that
have low to very low fertility and a slowly permeable
subsoil. These soils formed in sandy and clayey marine
sediments or in old gravelly outwash from the Sierra

Mountains. They are on dissected terraces in the western
part of the Area. The relief is cornmonly moundy or
hummocky.

The surface soil is generally gravelly sandy loam or
loam and is underlain at a moderate depth by clay, sandy
clay, or silty clay that restricts penetration, or is underlain
by impermeable substratum. [t is slightly acid to me-
dium acid. The subsoil is mostly strongly acid to ex-
tremely acid and is generally fine textured. Internal
drainage is impeded in these soils (fig. 10). As a result,
during the rainy season frec water occurs in the upper
part of the profile and stands on the surface. The
structure of the soils is mostly massive. Weak soil
aggregation, the hummocky relief, and in places, gravel
make thege soils difficult to work.

LRV
e

Figure 10.—Wet spots in Mokelumne soils and Alluvial land indi-
cate impeded drainage.
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The soils in this unit are—

Ma Made land.

MrB  Mokelumne sandy loam, 2 to § percent slopes.

Mt Mokelumne sandy loam, 2 to 5 percent slopes; in
mapping unit Mt, Mokelumne soils and Alluvial land,

RbEB  Red Bluff gravelly loam, 0 to 5 pereent slopes; Moke-
lumne gravelly sandy loam, 0 to 5 percent slapes; in
mapping unit RbB, Red Bluff-Mokelumne complex,
0 to 5 percent slopes.

RbD  Red Bluff gravelly loam, 5 to 16 percent slopes; Moke-
lumne gravelly loam 5 to 18 percent slopes; in map-
ping unit RbD, Red Bluff-Mokelumne complex, 5 to
16 pereent slopes.

RmD TRed Bluff gravelly loam, 2 to 16 percent slopes; Moke~

lumne gravelly sandy loam, 2 to 16 percent slopes;
in mapping unit RmD, Red Bluff-Mokelumne-Mine

Pits complex, 2 to 16 percent slopes.
These soils are used mostly for grazing. If large
amounts of fertilizer are applied, the soils are also suitable
for pasturc (fig. 11), hay, and grain and to some specinlty

&

Figure 11.—Pasture on Mokelumne soils and Alluvial land that
has been fertilized.

crops or row crops. The incrcased yields, however, may
not warrant the cost of fertilizing.

Generally, these soils are low in nitrogen, phosphorus,
and in some places, in sulfur. Lime would probably
reduce acidity of the subsocil if incorporated in the soil
by tillage, but tests have not been made to determine
the amount needed.

The use of green-manure crops and. plant residues
improves tilth and increases the content of organic matter.
Farming across the slope and striperopping on long slopes
reduce runoff and help control erosion. A cover of per-
manent vegetation in waterways helps prevent gullies
from forming. These soils are easily compacted and
should not be grazed or cultivated when wet. On some
rangeland, yields of forage increase if brush is controlled
and trees removed.

A small acreage of these soils is used for irrigated
pasture, Tirigation water should be applied uniformly,
and sprinklers ere best to use.
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Capability unit IVe—4(18)

This unit consists of shallow, nearly level to rolling
soils that have moderate to low water-holding capacity.
These soils formed in material from metabasic and meta-
sedimentary rock. They are mostly moderate in per-
meability. Rock fragments are generally turned up when
the soil 1s tilled; therefore, tillage should be fairly shallow
to avoid buried bedrock.

The soils in this unit are—

ApD  Auburn silt loam, 0 to 31 percent slopes.

EnD  Auburn loam, 8 to 31 percent slopes; in mapping unit
EhD, Exchequer and Auburn loams, 3 to 31 pereent
slopes.

These soils are best suited to grazing. If they are
managed carefully, however, they can be cropped in
rotation with hay and grain 1 year out of 5 years. A
small acreage is planted to dry-farmed vineyards,

If this soil is cropped, tillage should be across the slope.
Disking in plant residues and animal manure increases
fertility and the content of organic matter. Forage
plants on these soils respond if fertilizer that contains
nitrogen and phosphate is applied.

In most places the soils are well suited to irrigated
pasture. If water is available for irrigating, sprinklers
are best to use.

Capability unit IVe-8(18)

This unit consists predominantly of strongly sloping,
moderately deep, eroded soils. Most of these soils formed
in material from granitic or relnted rock, but the Auburn
and Laniger soils formed in material from metabasic and
metasedimentary rock.

The permeability of the soils in this unit is moderate
to moderately slow. The available water holding capacity
and fertility are mostly moderate. Root penetration 1s
moderately deep. In places submerged rock fragments
interfere with tillage. In some places the granitic soils
are moderately eroded.

The soils in this unit are—

AaC  Ahwahnec loam, 9 to 16 percent slopes.

AaC2 Ahwahnee loam, 9 to 16 percent slopes, eroded.

ArD  Auburn silt loam, moderately deep, 16 to 31 percent
slopes.

LaC  Laniger sandy loam, 2 to 16 percent slopes.

ShC  Sierra coarse sandy loam, moderately deep, 9 to 16
percent slopes.

ShC2 Sierra coarse sandy loam, moderately deep, 9 to 16

percent slopes, eroded.

These soils are best suited to grazing, and they provide
some of the most productive range in the Area. Hay or
grain crops, rigated pasture, and grapes can be grown if
the soils are carefully managed.

If these scils are cultivated, a suitable rotation is 1
year of hay or grain crops and 4 years of irrigated pasture
for a good plant cover. In vineyards, cover crops
can be planted between the rows. Chemical spraying
provides best control of weeds. Farming across the slope
and stubble mulching grainficlds help control erosion.
Other management for the control of erosion is similar
to that for the scils in capability unit TTTe-8(18).

Capability unit IVe-8(22)

The soils in this unit are predominantly moderately
steep, moderately deep, and well drained. They formed
under forests of conifers and hardwoods in the moun-
tainous uplands. In some places the vegetation has
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been removed or has been destroyed by fire and the areas
invaded by brush.

The texture of the surface soil is mostly loam. In a
small acreage, however, the soil is granitic and the texture
of the surface soil is coarse sandy loam. Here the soil is
eroded and strongly sloping or gently sloping. In other
places the soil is clayey and severely eroded and the slepe
18 gentle to steep. The permeabihty of all of these soils
is moderately rapid to moderately slow.

The soils 1n this unit are—

FdD  Fiddletown gravelly loam, 16 to 31 percent slopes.
HcD  Holland coarse sandy leam, 9 to 16 percent slopes.
JmD  Josephine loam, 16 to 31 pereent slopces.

SoD  Sites loam, moderately deep, 16 to 31 percent slopes.
SpD3 Sites clay loam, moderately deep, 3 to 81 pereent

slopes, savercly eroded.

These soils are used mostly for timhber, and they are
well suited to that use if they are well managed. The
soils can be cultivated for production of hay, grain, grapes,
and some fruits.

If these scils are used for hay and grain crops, they
should be kept in grasses and legumes 4 out of 5 years.
Cereal crops and pasture plants on these soils respond
well to fertilizer that contains nitrogen and phosphate,
Orchards and vineyards should be interplanted with
cover crops to help hold the soil during the rainy season.
Chemical spraying provides best control of weeds.
The use of crop rtesidues improves fertility and
tilth of the soils. Tillage across the slope, use of stubble
mulching in grainfields, and protecting waterways with a
permanent cover of vegetation help control erosion. The
severely eroded areas can be revegetated in places if
grasses and legumes are reseeded, gullies are filled, and
grazing is deferred or limited.

A small acreage of these soils is irrigated. Sprinkler
irrigation is most suitable for uniform application of water.

Capability unit IVe-84(22)

Only one soil is in this unit. It is gently sloping to
moderately steep, is shallow, and has low available water
holding capacity. This soil is on ridge crests and side
slopes. It formed in material from metasedimentary
slate and schist. The vegetation consists of forests of
conifers and hardwoods, of dense brush, and of open areas
of grass.

The surface soil is gravelly, and the subsoil ranges from
silty elay loam to clay loam. Depth to bedrock ranges
from 12 to 26 inches. Root penetration is generally
shallow, but in some places the roots of trees penetrate
more deeply through fractures in the bedrock.

The soil 1n this unit is—

MbD Mariposa gravelly loam, 3 to 31 pereent slopes,

This soil is best suited to timber. Cleared areas are
used for grazing, but controlling regrowth of brush on
the areas 1s a problem. On the gentler slopes, somoe areas
are used for groin and hay, or if water is available, for
irrigated pasture. A suitable rotation is 4 or 5 years of
irrigated pasture and 1 year of hay.

Production of timber is low on this soil, but the trees
provide protective cover, furnish suitable habitat for
wildlife, and enhance the scenic value of the landscape.

Capability unit IVw-2(18)

In this unit are alluvial soils and land types that are
subject to flooding or have imperfect to poor drainage.

These soils are along stream channels or in valley bottoms.
They are wet for long periods. The Honcut soil and
large areas of Mixed alluvial land are commonly covered
by sandy or gravelly deposits from floodwater. The
texture of the soil material varies. In many places the
areas are cut by channels made by water from the main
stream during floods. In small, low areas the soil is
meadowlike, dark colored, somewhat poorly drained to
poorly drained, and wet most of the year.

Most arcas in this unit are small and isolated, which
hinders intensive management and use of large equip-
ment. Many areas also have been disturbed by dredging,
sluicing, or placer mining. Such areas are interlaced
with gullies and have piles of material from dredging and
large stones on them,

The soils in this unit are—

Hv Honeut very fine sandy loam, channeled.

Mo Mixed alluvial land.

Mp Mixed wet alluvial land.

Mt Alluvial land; in mapping unit Mt, Mokelumne soils and
Alluvial land.

These soils are better suited to grazing than to other
uses. Cultivating and planting are generally delayed
because of rainy periods late in spring and because of
flooding. Improved pasture, hay, and grain crops, or
small vegetable gardens and family orchards, can be
planted in protected areas. Areas that are channeled or
excessively wet are best suited to pasture. Because of
recent deposits of material by streams, fertility is moderate
to high; nevertheless, crops on these soils respond to
fertilizer that contains nitrogen and phosphate. )

Management practices needed vary from site to site
and can best be determined after investignting the indi-
vidual site. Some nreas could be improved by deepening,
widening, and realining the drainage channels. The spoil
material from the channels could be used to form pro-
tective levees. IExcess water in wet areas could be partly
removed if suitable outlets were provided.

Irrigation water is generally available from nearby
streams. If irrigation water is pumped from a stream,
sprinklers are most suitable for applying the water be-
cause of the sandy and gravelly layers in the soils, ~ In
small areas furrows and borders can be used in places to
apply water diverted directly from a stream.

Capability unit 1Vw-2(22)

In this unit are areas of Mixed alluvial lands that are
subject to flooding or have imperfect to poor drainage.
The areas are along stream channels and in meadows at
Ligh elevations. The vegetation consists of sedges and
grasses that tolerate wetness, of other grasses, and of
forbs. Conifers and hardwoods border most areas.

Along the stream channels are mostly well drained,
deep loams or sandy lonms stratified with sand, gravel,
and debris from mining. These areas are subject to
frequent flooding from adjacent streams. The areas in
meadow are affected by seepage or a high water table and
are wel. Here the soil material is deep and is generally
fine textured, dark, and somewhat poorly drained or
poorly drained.

The soils in this unit are—

Mo Mixed alluvial land.
Mp Mixed wet allovial land.

These soils occupy small, narrow areas along stream
channels or isclated flats and are difficult to manage as a
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unit. Most areas are used as summer range for cattle.
Some areas are in gavrdens planted for home use, in
orchards, or in pasture. Wet meadowlands are best
sulted to pasture because the growing season is somewhat
limited and the acreage is small.  Yields of usable forage
can be improved on these wet areas if more productive
grasses and legumes arve seeded, if fertilizer that contains
nitrogen and phosphate is applied, and if ditches are
provided to improve spreading of water.

Capability unit IVs-7(18)

Only one soil is in this unit. It is very deep, gently
sloping to steep, and well drained. This soil consists
mostly of two large areas on ridges between the towns of
Jackson and Sutter Creck. The slope is mainly less than
9 percent. 'T'he gently sloping areas were once cultivated
and used for hay and grain, for vineyards, and for orchards.
Cobblestones turned up when tillage was done were re-
moved by hand and placed in fence rows or piles. The
steeper areas were used for range. Now most areas have
reverted to annual range and are used for grazing; only a
small acreage remains in vineyurds.

The texture of the surfuce soil is predominantly loam,
but it borders on silt loam or clay loam. The subsoil
ranges between clay loam and clay; its permeability is
moderately slow. The natural fertility of this soil is
moderately high. The available water holding capacity
is high. Except where stones have been removed, the
soil 1n most places contains large numbers of rounded
cobblestones that are dominantly between 2 and 10 inches
in diameter. The surface, however, is smooth and fairly
free of cobblestones.

The soil in this unit is—

5xD

This soil is best suited to pasture or to crops that require
a minimum of tillage. In some places on gentle slopes, the
soil ean be worked if tillage is shallow and carefully done.
The areas can then be seeded to pasture or to hay and
grain, or can be planted to vineyards or orchards. When
orchards or vingyards are established, weeds can be con-
trolled by practices that do not require tillage, such as
chemical spraying. Fertility can be maintained by apply-
ing commereial fertilizers and animal manure. It may be
feasible to remove stones from gently sloping areas by
hand or by mechanieal rock pickers.

In most places irrigation water is scarce or expensive.
If water is available for irrigation, it is bhest applied by
sprinklers.

Capability unit IVs-7(22)

Only one soil is in this unit.
to strongly sloping, and well drained.
ridges and sidehills.

This soil has very high water-holding capacity and
absorbs water well. Permeability is moderate in the
surface soil and moderately slow in the subseil. Fertility
is moderately high. This soil is very [riable in forested
areas. In many places it contains large numbers of
cobblestones and other stones that are dominantly between
5 and 16 inches in diameter and hinder cultivation,

The soil in this unit is—

AkC Aiken cobbly loam, 3 to 16 percent slopes.

This is one of the best soils in the Area for timber, It
generally is too cobbly for intensive cultivation. In small

Supan cobbly loam, 3 to 31 perecent slopes.

It is deep, gently sloping
It 15 on tabular
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acreages the stones have been removed by hand and the
areas planted to apples, pears, and walnuts. Cleared
areas are used mostly for pasture. If water is available,
this soil is suited to irrigated pasture and other crops.
This soil requires conservation practices similar to those
for capability unit ITe-1(22) if it is used for crops.

If this soil is well managed, trees on it grow rapidly and
are of good quality. Yields of timber are very high.

Capability unit Vs-7(22)

In this unit are deep, gently sloping to strongly sloping,
very cobbly or very rocky soils. These soils are on ridges
and side slopes. They formed in material from volecanic
conglomerate, granitic rock, and metasedimentary schist
and slate. The vegetation is mostly forests of conifers and
hardwoods, but some areas have a dense understory of
bracken fern and mountain misery, and a few areas are
brushy.

The surface soil ranges from loam to sandy loam; the
subsoil is mostly loam, clay loam, or clay. Permeability
ranges from moderately rapid to moderately slow. Natural
ferfility is moderate. Cobblestoues and rocks in the soils
hinder cultivation,

The soils in this unit are—

ChC  Cohasset very cobbly loam, 3 to 16 percent slopcs.
CoC  Cohasset very eohbly sandy loam, 3 o 16 percent slopes.
MvC  Musick very rocky sandy loam, 9 to 16 percent slopes.
SrC  Sites very rocky loam, 3 to 16 percent slopes.

Cobblestones and rock outerops hinder cultivation of
these soils. The soils are best suited to timber and produce
high yields of trees of good quality if they are well
managed. In some places cleared areas are used for
grazing; forested areas provide browse and, in places,
grazing,

Most areas of these soils have been logged two or three
times, or more. In the present stands, young trees ought
to be thinned to avoid overcrowding and larger trees
pruned to ohtain lumber that is fairly free of knots. If
the soils are wet, trees should noi be yarded or skidded.
In locating roads and skid trails, the gradient ought to be
low and adequate drainage and suitable outlets provided
for runoff. OQutsloping of temporary roads is advisable.
Slash can be disposed of by eutting limbs in short lengths
and scattering them. Placing slash in skid trails helps
prevent gullies. [f burning is necessary because of the
fire hazard, the slash can be stacked in small piles and
burned. The use of firebreaks and renoval of slash from
the understory of forests reduces danger of forest fires.
Capability unit Vie-1(18)

In this unit are rolling to hilly, moderately deep to deep
soils. These soils formed in material from granitic rock.
They ave mainly in the Shenandoah Valley area, but a
small acreage of Snelling soil is on terraces along the
Mokelumne River. The vegetation is grass, grass-oak,
seattered brush, and conifers.

The surface soil ranges from lonm to coarse sandy loam
and erodes readily if not protected. In some places the
soils have been moderately eroded because of past farming
practices.

These soils are—

AaD  Ahwahnee loam, 16 to 31 percent slopes.
AaD2 Ahwahnee loam, 16 to 31 percent slopes, eroded.

SgD Sicrra coarse sandy loam, 16 to 31 percent slopes.
SgD2 Sierra coarse sandy loam, 16 to 31 pereent slopes, croded
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ShD  Sierra coarse sandy loam, moderately deep, 16 to 31

pereent slopes.
ShD2 Sierra coarse sandy loam, moderately deep, 16 to 31
SwE percent slopes, eroded.
W

Snelling sandy loam, 16 to 31 pereent slopes,

These soils are best suited to grazing. In some places
there are stands of conifers that can be managed for timber.
Steep slopes and susceptibility to erosion make ithe soils
poorly suited to crops that require frequent tillage.

In areas planted to orchards and vineyards, careful
management, is required to maintain yields and prevent
erosion. Grasses and legumes, volunteer annual grasses
and forbs, or other cover help control erosion during the
rainy season. The cover can be disked under after the
rains in late spring to help conserve soil moisture.

Capability unit Vie-9(18)

The soils in this unil are gently sloping to steep,
moderately deep to shallow, and have low to very low
fertility. These soils are underlain by extremely acid,
clayey marine sediments and sandstone, or by consolidated
alluvium. They are gently sloping to moderately steep
and are on dissected terraces.

The texture of the surface soil ranges from gravelly and
cobbly loam to coarse sandy loam. Permeability of the
subsoll is slow to very slow. The Pardee soil in this
unit is shallow over an impermeable substratum. In
the Red Bluff and Mokelumne soils, the subsoil is fine
textured and strongly acid to extremely acid.

These soils are—

MsD Mokelumne coarse sandy loam, 5 to 36 percent slopes.

PaD  Pardee cobbly loam, 3 to 31 perecnt slopes.

RbE2 Red Bluff gravelly loam, 16 to 36 percent slopes, eroded;
Mokelumne gravelly sandy loam, 16 to 36 percent
slopes, eroded; in mapping unit RbE2, Red Blufl-
Mokelumne complex, 16 to 36 percent slopes, eroded.

The slope, low fertility, strong acidity, and nearness
of clay or impermeable Iayers to the surface make these
goils some of the lowest producing rangeland in the Area.
Forage grasses on these soils respond if large amounts of
fertilizer that contains nitrogen and phosphate ave applied.
Nevertheless, in most places the increase in yields would
probably not pay for the cost of reseeding and fertilizing.
Thinning dense thickets of brush and oak increases yields
of forage in some places.

Capability unit Vis-1(18)

This unit consists of rolling to hilly, very rocky, granitic
soils. The vegetation is mostly grass-oak but includes
scattered oaks and conifers. In some places the soils are
moderately eroded.

The soils in this unit are—

AdD Ahwahnee very rocky loam, 9 1o 31 percent slopes.

SkD  Sierra very rocky ecoarse sandy loam; 16 to 31 pereent
slopes.

SmD Sierra very rocky coarse sandy loam, moderately deep,
9 to 31 percent slopes.

Rock outerops and rolling to hilly slopes make these
soils best suited to grazing. Generally, rock outcrops
restrict the use of farm machinery. Tn some places there
are conifers that can be managed for timber. Range in
poor condition can be reseeded to more productive grasses
and legumes if a seedbed is prepared and planting 18 done
across the slope.

Capability unit VIs-1(22)

This unit consists of deep to very deep, hilly to steep,
well-drained soils. These soils formed in material from
volcanic conglomerate, granite, metasedimentary schist
and slate, and other kinds of rock. On most of the areas
there are stands of cutover timber,

Most of the soils in this unit are cobbly, very cobbly,
or very rocky. The texture of the surface soil ranges
from coarse sandy loam to loam, but it is predominantly
loam. Generally, the subsoil contains more clay and is
finer textured than the surface soil, but the McCarthy
soil has little textural change throughout the profile.

Generally, these soils have high to very high water-
holding capacity, but the Fiddletown soil has moderate
water-holding capacity., In all the soils permeability is
moderately rapid to moderate in the surface soil and
moderate to moderately slow in the subsoil.

The soils in this unit are—

AkD  Aiken eobbly loam, 16 to 31 percent slopes.

AKE  Aiken cobbly loam, 31 to 51 percent slopes.

AmE  Aiken very rocky loam, 16 to 51 percent slopes,

ChE Cohassett very cobbly loam, 16 to 51 percent slopes.

CoE  Cohassett very cobbly sandy loam, 16 to 51 percent
slopes.

FoE  Fiddletown very rocky loam, 16 to 51 percent slopes.

FtE Fiddletown very rocky loam, deep, 16 to 51 percent
slopes.

HkKE I—Toll.{i\cl very rocky coarse sandy loam, deep, 16 to 51
percent slopes.

JnE Josephine loam, deep, 31 to 51 percent slopes.

JpE Josephine very rocky loam, deep, 16 to 51 percent
slopes.

MkE McCgrthy very rocky loam, 16 to 51 pereent slopes.

MmE Jiggs very cobbly loam, 18 to 81 percent slopes; in
mapping unit MmE, McCarthy and Jiggs very
cobbly loam, 16 to 51 percent slopes.

MuD  Musick sandy loam, 16 to 31 perecent slopes.

MuE  Musick sandy loam, 31 to 51 percent slapes.

MvE  Mousick very rocky sandy loam, 16 to 51 percent slopes.

SrE Sites very rocky loam, 16 to 51 pereent slopes.

SnE Sites loam, 31 to 51 percent slopes,

These soils are too steep or rocky for cultivation, but
most areas have browse on them and, in some places, grass
suitable for grazing. The soils arve well suited to trees.
The growth ratés of ponderosa pine and other conifers are
among the best in the Area. Decause of the steep slope,
care 18 needed to prevent erosion when logging 1s done.
If feasible, road gradients should not exceed 12 percent.
Adequate ditches and culverts should be provided on
main roads for control of runoff. Placing slash on landings
and skid trails after logging helps prevent gullies,

Capability unit VIs-4(18)

In this unit the soils are shallow to bedrock, are gently
sloping to hilly, are very rocky, and have moderate to low
available water holding capacity. The vegetation is
grass-oal, brush, and scattered digger pines.

In these soils permeability is mostly moderate to moder-
ately slow, except for the Argonaut soil, which has a very
slowly permeable clay subsoil. Fertility is mostly
moderate. Generally, erosion isnot a problem if adequate
vegetation is lelt on the soils.

The soils in this unit are—

AoD  Argonaut very rocky loam, 3 to 31 pereent slopes.

AsBZ  Auburn very rocky silt Joam, 3 to 9 percent slopcs,
eroded.

AsD  Auburn very rocky silt loam, 3 to 31 pereent slopes.
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EhD  Exchequer loam, 3 to 31 percent slopes; in mapping
unit. EhD, Exchequer and Auburn loams, 3 to 31
percent slopes.
ExD  Auburn very rocky loam, 3 to 31 percent slopes; in

mapping unit ExD, Exchequer and Auburn very
rocky loams, 3 to 31 percent slopes.

The soils in this unit comprise the largest acreage of
soils used for range in the Area. Generally, rock outerops
on the surface restrict culiivation. Small areas between
the outcrops can be reseeded to better producing grasses
and legumes or can be periodically planted to hay and
grain. If these soils are well managed, they produce
moderate to moderately large amounts of usable forage.
Applying nitrogen and phosphate increases forage pro-
duction and extends the grazing period.

Capability unit VIs-4(22)

The soils in this unit are mostly shallow to bedrock, are
very stony or very rocky, and have low water-holding
capacity. 'These soils are on ridge crests. Most of them
formed in material from metasedimentary rock. The
vegetation consists of brush, ol forests of conifers and
hardwoods, and of open areas of grass.

The soils in this unit are—

IvE Iron Mountain very stony loam, rhyolite substratum,
9 to 51 percent slopes.

JxE Mariposa very rocky loam, 31 to 51 pereent slopes; in
mapping unit JxE, Josephine-Mariposa complex, 16
to 51 percent slopes.

McE Mariposa very rocky loam, 31 to 51 pereent slopes.

McD  Mariposa very rocky loam, 9 to 31 percent slopes.

MdE Mariposa very rocky loam, 16 to 51 percent slopes; in
mapping unit MdE, Mariposa-Maymen complex,
16 to 51 percent slopes.

MhE Mariposa very rocky loam, 16 to 51 percent slopes; in
mapping unit MhE, Maymen-Mariposa complex, 16
to 51 percent slopes.

StE  Mariposa very rocky loam, 16 to 51 percent slopes; in

mapping unit StE, Sites-Mariposa complex, 16 to 51
pereent glopes.

These soils comprise a fairly large acreage of the brush-
land in the Area at elevations above 1,200 feet. Produc-
tivity is low, and the soils do not respond to intensive
mansagement.

In places, generally in those areas ¢leared by burning,
grass is produced for livestock. Controlling brush on
these areas is a problem, as brush quickly reinvades.
Trees suitable for poles, firewood, lenceposts, or low-grade
lumber grow in some places. The brushy areas serve as
protected watershed and as habitat for wildlile.

Capability unit VIs-41(18)

The soils in this unit are steep, mostly shallow to
bedrock, and have moderate tolow available water holding
capacity. The vegetation consists of grass-oak, brush,
and a few digger pines. OQutcroppings of rock are abun-
dant. The texture of the surface soil ranges from loam to
silt loam. Depth to bedrock ranges from 6 to 26 inches.

The permeability of these soils is moderate to
moderately slow. Fertility is mostly moderate. The
erosion hazard is very severe if the vegetative cover is
inadequate or ig destroyed by fire.

The soils in this unit are—

AsE  Auburn very rocky silt loam, 31 to 51 percent slopes,
ExE Auburn very rocky loam, 31 to 51 percent slopes; in

mapping unit ExE, Exchequer and Auburn very rocky
loams, 31 to 51 percent slopes.
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Steep slopes and rocks hinder cultivation of these soils.
Management practices are somewhat more diflicult to
apply than on more gently sloping soils; deteriorated areas
are difficult to reseed with farm machinery.

These soils are {airly extensive and comprise a fairly
large part ol the rangeland in the Aren. If these coils
are well managed and rainfall is adequate and favorably
spaced, yields of forage are moderately high and the for-
age is of good quality. Yields increase if brush is removed
and dense stands of onk are thinned. In places the slope
is s0 steep that livestock trail around the slope rather than
graze uniformly. Grazing should be spaced so that
enough grass is left to protect the soils from erosion,

Capability unit VIs-45(18)

This unit consists of shallow, gently sloping to mod-
ernicly steep soils that are subject to erosion. These
soils formed mainly in material from rhyolitic tuff, but a
small acreage formed in material from granitic rock.

The soils 1n this unit are droughty and have low avail-
able water holding capacity. ‘The slope is mostly less
than 31 percent. On the gently sloping areas the hazard
of erosion is slight, but on steeper areas it is very severe.
Fertility is low, and permeability is rapid to moderately

rpid.
The soils in this unit are—
AeE  Ahwahnee very rocky loam, shallow, 16 to 51 percent
slopes.
PnC  Pentz sandy loam, 2 to 16 percent slopes,
PnC2 Pentz sandy loam, 9 to 16 percent slopes, eroded.
PnD  Pentz sandy loam, 16 to 31 percent slopes.
PpC  Pentz gravelly sandy loam, 2 to 16 percent slopes.

These soils ure used chiefly for range. Yields are low,
and range plants on these soils do not respond to intensive
menagement. Except for the Ahwahnee soil and the
gravelly Pentz soil, most areas are fairly free of rock.
In places the gently sloping soils have been planted to
dry%fmd orchard, but these orchards are now abandoned
because of low yields and difficulties of management. A
small acreage is peviodically planted to hay and grain.

Capability unil VIs-8(18)

The soils in this unit are moderately deep to bedrock,
gently sloping to hilly, and very rocky or very cobbly.
The Argonaut part of the Auburn-Argonaut complex has
o subsoil of very slowly permeable clay.

The soils in this unit are—

AtD  Auburn very rocky silt loam, moderately deep, 3 to 31
percent slopes.

AxD  Auburn very rocky silt loam, 3 to 31 percent slopes;
Argonaut very rocky silt loam, 3 to 31 percent
slopes; in mapping unit AxD, Auburn-Agronaut very
rocky silt loams, 3 to 31 percent slopes.

SyD Supan very cobbly loam, moderatety decp, 3 to 31
percent slopes.

Rock outerops generally restrict cultivation of these
soils. These soils are, therefore, better suited to range
than to other uses. They comprise some of the most
highly productive rangeland in the Area, and the range
responds to good management. Better producing grasses
and legumes, including perennials, can be reseeded on
range in poor condition if a saftislactory seedbed can be
prepared. Range plants on these soils respond well if
fertilizer that contains nitrogen and phosphate is applied.

If irrigation water is available, these soils are suitable
for irrigated pasture.
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Capability unit VIs-8(22)

The soils in this unit are moderately deep to bedrock,
are gentl’y sloping to rolling, and are very cobbly or very
rocky. The bedrock is variable, but it is mostly volcanic
conglomerate, metasedimentary slate and schist, and
granitic rock. These soils are on ridges and foot slopes,
or in swales. The vegetation is conifers, hardwoods,
brush, and grass.

In these soils permeability ranges from moderately
rapid to moderately slow. TFertility is mostly moderate.

The soils in this unit are—

CcC  Cohasset very cobbly loam, moderately deep, 3 to 16
percent slopes. .

HiD Holland very rocky coarse sandy loam, 9 to 16 percent
slopes.

JoC  Josephine very rocky loam, 3 to 16 pereent slopes.

MIC  McCarthy very cobbly loam, 3 to 16 percent slopes.

WeD  Windy cobbly sandy loam, 9 to 16 percent slopes.

Cobblestones and rocks restrict use of these soils to
timber and grazing. Cleared areas are generally revege-
tated with grass and used for grazing, but in time, most
open areas are invaded by brush. If water is available,
a small acreage of the Josephine and Holland soils could
be used for irrigated pasture.

Trees on these soils grow at a moderate rate,

Capability unit VIs-81(18)

The soils in this unit are moderately deep, steep, and
very rocky or very cobbly. The texture of the surface
soil ranges from loam to silt loam. The subsoil is moder-
ately fine textured or fine textured. Below is bedrock,
mainly metabasic and metasedimentary slate and schist
and volcanic conglomerate. The vegetation is mainly
grass-oak, but it includes brush and scattered digger
pines.

These soils have moderate available water holding
capacity. Permeability is moderate to moderately slow.
Fertility is moderate to moderately high. The erosion
hazard is very severe if these soils are not adequately
protected by vegetation,

The soils in this unit are— ]

AtE  Auburn very rocky silt loam, moderately deep, 31 to 51
percent slopes.

SyE Bupan very cobbly loam, moderately deep, 31 to 51
percent slopes.

Steep slopes, rocks, and cobblestones hinder cultivation
ol these soils. These soils are well suited fo grazing,
however, and if they are well managed, yields of high-
quality forage are good. Control of brush is generally
not econornically leasible on these soils.

Capability unit VIs-81(22)

In this unit are moderately deep, hilly to steep, generally
very rocky or very cobbly soils. These soils formed in
material from voleanic conglomerate and tuff, meta-
sedimentary slate and schist, granitic rock, and limestone.
The vegetation is conifers, hardwoods, brush, and grass.
These soils make up the largest acreage in the Avea used
for timber. The texture of the surface soil ranges from
coarse sandy loam to loam, but it is mostly loam. In
most of the soils, the subsocil is finer textured than the
surface soil, but the MecCarthy and Windy soils have
about the same texture throughout the profile. Ter-
meability of the soils ranges from moderately rapid to
moderately slow. Fertility is mostly moderate.

The soils in this unit are— ,
Cohasset very cobbly loam, moderately deep, 16 to 51

CcE
percent slopes.

HeE  Holland coarse sandy loam, 16 to 36 percent slopes.

HfE  Holland very rocky coarse sandy loam, 16 to 51
pereent slopes.

JgE Jiges very rocky loam, 16 to 51 percent slopes.

JmE  Josephine loam, 31 to 51 percent slopes.

JoE Josephine very rocky loam, 16 to 51 percent glopes.

JsE Josephine very rocky loam, 16 to 51 percent slopes; in
mapping unit JsE, Josephine-Maymen complex,
16 t0 51 percent slopes.

JxE  Josephine very roeky loam, 16 to 51 percent slopes;
in mapping unit JxE, Josephine-Mariposa eomplex,
16 to 51 percent slopes.

MmE MecCarthy very cobbly loam, 16 to 51 percent slopes;
in mapping unit MmE, McCarthy and Jiggs very
cobbly loams, 16 to 51 pereent slopes.

MwE Musick very rocky sandy loam, moderately deep, 16
to 51 percent slopes.

SoE Sites loam, moderately deep, 31 to 51 percent slopes.

SsE Sites very rocky loam, moderately deep, 16 to 51
percent slopes.

StE Sites very rocky loam, moderately deep, 16 to 51
pereent slopes; in mapping unit StE, Sites-Mariposa
complex, 16 to 51 percent slopes.

TcE  Tiger Creck very rocky loam, 16 to 51 percent slopes.

WcE  Windy cobbly sandy loam, 16 to 51 percent slopes.

These soils are used mostly for timber and grazing.
They are only moderately productive of timber; neverthe-
less, the growing of timber is the most suitable and
profitable use for these soils. Moderately steep and
steep slopes and rocks hinder cultivation. Cleared areas,
or areas where vegetation has been destroyed by fire, are
commonly revegatated by grass, which in time is displaced
by brush, and eventually timber. Some cleared or
burned areas have dense stands of brush or mixed stands
of young conifers, brush, and grass. Restocking of
conifers 1s generally by natural reproduction, but hand
planting is necessary in some areas. When areas are
logged, a suitable number of trees should be left to
provide seed for reproduction. Deer, porcupines, and
rabbits damage young trees and should be controlled.

Capability unit VIIs-1(18)

In this unit are rolling to very steep, moderately coarse
textured or medium textured, very rocky soils subject to
erosion. These soils formed in material from granitic rock.
They ave mostly moderately deep to bedrock. Most areas
have a cover of grass and oak and some brush, but in
places near the limits of the higher elevations, there are
ponderosa pines and other conifers.

Although slopes range mostly from 31 to 71 percent,
some of the soils have gentler slopes and have been severely
eroded becnuse of poor management. The severely
eroded soils have gullies in places and have low fertility.
All of the soils have rock outcrops.

The soils in this unit are—

AdD3 Ahwahnee very rocky loam, 16 to 31 percent slopes,
severely eroded.

AdE  Ahwahnee very rocky loam, 31 to 51 percent slopes.

SkF Sierra very rocky coarse sandy loam, 51 to 71 percent
slopes.

SmE Sierr{li very rocky coarse sandy loam, moderately deep,
31 to 51 percent slopes.

StD3  Bierra sandy clay loam, 9 to 31 percent slopes, severely

sroded.
These soils are used principally for grazing, but timber
is produced in some places. The soils should not be
grazed when too web. It is difficult to get uniform grazing
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on the very steep soils. On the severely eroded soils,
productivity is low and special managemnent practices are
required. Gullies can be filled and fertilizer applied to
help restore productivity. Grazing should be deferred or
regulated to allow regrowth of vegetation. Onsome of the
less steep slopes, shallow tillage can be used to prepare
seedbeds and the areas then can be reseeded by broad-
casting.

Capability unit VIIs-1(22)

The soils in this unit are deep, very steep and very
rocky, or very cobbly. These soils are on slopes of
canyons. On most arcas there are scattered stands or
pockets of timber, and some areas are very brushy. If
logging is carelessly done, or if the cover is destroyed by
fire, the erosion hazard is very severe.

The soils in this unit are

AmF  Aiken very rocky loam, 51 to 71 pereent slopes.

CbF  Cohasset very cobbly loam, 51 to 71 percent slopes. ~

JpF  Josephinc very rocky loam, deep, 51 to 71 percent slopes.

MkF MeCarthy very rocky loam, 51 to 71 percent slopes.

MvF Musick very rocky sandy loam, 51 to 71 percent slopes.

ScF Shaver very rocky coarse sancy loam, 51 to 71 percent
slopes.

SrF Sitesarery rocky loam, 51 to 85 percent slopes.

Very steep slopes and rocks resirict the use of these soils
to timber and light grazing by livestock. Some arcas are
inaccessible, and these are best maintained as protected
watershed and browse arvens for wildlife.

Logging procedures vary on these soils. Where the
stands are thin and the trees are scattered, logging is
gencrally done by tractor. The trees are skidded to
landings and hauled by truck if roads are accessible.
Larger tracts that have dense stands of trees are generally
logged by bigh-line leads that snake the logs out by the
use of cables and donkey engines. The steep slopes make
harvesting of trees hazardous and difficult. When trees
are harvested, they should be selectively cut and an ade-
quate number of trees left to provide seed for reproduction.
Placing slash in skid trails helps control erosion.

Outsloping of temporary roads is needed for disposal of
runofl water. 1If feasible, major roads should be located
on ridgetops or on flat arcas adjacent to dramagewnys.
The gradient should be less than 12 percent. Culverts or
structures for diverting water help remove runofl safely.

Trive protection is difficult, but adequate facilities for
detection of fire are generally available from Federal and
State forest services.

Capability unit VIIs-4(18)

The soils in this unit are very shallow, nearly level to
very stesp, and generally very rocky or very stony.
Depth to bedrock is less than 10 inches in most places.
In most of the seils rock outcrops and rock fragments are
abundant, but in the Pentz soil they are few. The texture
of the soils ranges from sandy loam and silt loam to loam.
Generally, the vegetation consists of dense stands of brush
and onk, but in places there are open areas of grass and
seattered digger pines and ponderosa pines.

These soils are somewhat excessively drained. They
have very low waler-holding capacity and low fertility.
The erosion hazard ranges from moderate to very severe.

The soils in this unit are—

EcD Exchequer very rocky silt loam, 3 to 31 percent slopes.
EcE Exchequer very rocky silt loam, 31 to 51 percent slopes.
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ExD  Exchequer very rocky loam, 3 to 31 percent sglopes; in
Exchequer and Auburn very rocky loams, 3 to 31 per-
cent slopes.

ExE Exchequer very rocky loam, 31 to 51 percent slopes; in
mapping unit ExE, Txchequer and Auburn very rocky
loams, 31 to 51 percent slopes.

IrE  Tnks loam, 3 to 45 percent slopes; in mapping unit IrE,
Inks loam and Rock land, 3 to 45 percent slopes.

IsE  Iron Mountain very stony loam, 9 to 51 percent slopes.

PokE Pentz sandy loam, very shallow, 2 to 51 pereent slopes.

Grazing on these soils is limited mainly to areas free of
brush. DBrushy areas furnish food and cover for wildlife.
Areas adjacent to the Pardee Reservoir are used partly for
recreation.

Yields of forage are low on these soils; the plants dry up
early in spring when the first extended warm spells occur.
Control of brush is also a problem.

Capability unit VIIs-4{22)

This unit consists of very shallow, rolling to very steep,
very rocky soils. These soils formed in materinl from
slate, schist, and other metasedimentary rock, and from
voleanic conglomerate. They are mostly on ridge crests
at high elevations. Most areas have a cover of brush
and scubtered dwarfed conifers, but some areas are hare
of vegetation and contain large areas of rock. Areas
that have been cleared or burned over have a scanty cover
of grass. The soils in this unit are droughty. They have
very low water-holding capacity.

The soils in this unit are—

IsE Iron Mountain very stony loam, 9 to 51 percent slopes.

JsE£  Maymen very rocky loam, 16 to 51 percent slopes; in
mapping unit JsE, Josephine-Maymen complex, 16
to 51 percent slopes.

MdE Maymen very rocky loam, 16 to 51 percent slopes; in
mapping unit MdE, Mariposa-Maymen complex, 16
to 31 percent slopes.

MgE Maymen very rocky loam, 9 to 51 percent slopes.

MhE Maymen very rocky loam, 16 to 81 percent slopes; in

mapping unit MhE, Maymen-NMariposa complex, 16
to 51 slopes.
These soils have value {or woodland and range in some
places. Areas in brush serve as protected watershed and
provide browse and cover for wildlife.

Capability unit Vils-41(22)

The soils in this unit are shallow to bedrock and are
very steep and very rocky. They are on side slopes and
crests of ridges. The vegetation consists of brush, of
grass in open areas, and of scatiered conifers.

The soils in this unit are—

McF  Mariposa very rocky loam, 51 to 85 percent slopes.

MdF  Mariposa very rocky loam, 51 to 85 percent slopes;
Maymen very rocky loam, 51 to 85 percent slopes;
in mapping unit MdF, Muriposa-Maymen complex,
51 to 85 percent slopes.

Most aveas of these soils are best suited to limited graz-
ing, to use as protected watershed, or to provide areas for
wildlife. Trees generally grow slowly on these soils and
are of poor quality. TFirewood, poles, and fenceposts can
be cut from the woodlands in places. :

Capability unit VIIs-7(18)

This unit consists of moderately deep to shallow, rolling
to very steep, extremely rocky soils. These soils formed
mainly in material {rom metabasic igneous rock, but
partly in material {rom granitic rock.
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Rock outerops occupy from 30 to 60 percent of the
surface area. The texture ol the surface s0il ranges from
loam to silt loam. Depth to bedrock is variable. Most
areas of these soils are small and are surrounded by soils
that are more productive. In some areas there are dense
stands of brush.

The soils in this unit are—

AfD  Ahwahnee extremely rocky loam, 9 to 51 percent slopes.

AuD  Auburn extremely rocky silt loam, 3 to 31 percent slopes.

AuF  Auburn extremely rocky silt loam, 31 to 71 percent
slopes. .

AvE  Auburn extremely rocky silt loam, moderately deep, 31

to 71 percent slopes.

These soils are used for range or to provide cover and
feed for wildlife and shaded areas for livestock. Forage
18 limited to areas between the rocks.

Capability unit VIIs-81(22)

The soils in this unit are moderately deep to bedrock
and are hilly to very steep. Most areas arc very rocky,
but some granitic aveas are extremely rocky. These soils
formed in material from granitic rock and from meta-
sedimentary schist and slate. Much of the acreage is on
canyon slopes adjacent to the Mokelumne and Cosumnes
Rivers. The soils are similar to those in capability unit
VI1s—81(22), but they are steeper.

The soils in this unit are—

FoF  Fiddletown very rocky loam, 51 to 71 pereent slopes.

HiF  Holland very rocky coarse sandy loam, 51 to 71 percent
slopes.

JoF Josephine very racky loam, 51 to 71 percent slopes.

JxF Jogephine very rocky loam, 51 to 71 percent slopes;
Mariposa very rocky loam, 51 to 71 percent slopes;
in mapping unit JxF, Josephine-Mariposa complex,
51 to 71 pereent slopes.

MwF  Musick very rocky sandy loam, moderately deep, 51 to
71 percent slopes.

MxF  Musick extremely rocky sandy loam, moderately deep,
51 to 71 pereent slopes.

SdF  Shaver very rocky coarse sancy loam, moderately deep,

51 to 71 percent slopes.

Steep slopes, rocks, and moderate depth to bedrock
severely limit the use of these soils for agricuiture. In
addition, some areas are not accessible to roads. The
goils are used for timber, to which they are best suited,
and in places fov light grazing. Areas that have a dense
cover of brush are maintained as protected watershed and
as browse areas for wildlife.

Capability unit VIIs-9(18)

Only one soil is in this unit. It is very shallow, is
very rocky, and has very low fertility. This soil formed
mainly in material from serpentine rock. Some small
arcas included with this scil consist of clay-textured
alluvium derived from serpentine rock and other kinds of
rock; these areas are shown on the map by a clay-spot
symbol. Generally, dense stands of brush cover areas of
this soil.

This soil has low water-holding capacity. The very low
fertility is partly caused by the high content of magnesium
in the soil, which displaces the calcium and makes the
soil toxic.

The soil in this unit is—

HaD Henneke very rocky loam, 3 to 51 percent slopes.

This soil has limited value for grazing. Tt is used for
range, as browse areas for wildlife, or as protected water-
shed. Protecting the areas from fire helps prevent erosion
and subsequent pollution of streams because of debris
from runoff,

Capability unit VIIs-0(18 and 22)

Only one land type is in this unit. Tt consists of stony,
cobbly, and gravelly material in riverbeds, mined areas,
and placer diggings. Generally, there is enough fine
material to support some grass for grazing by livestock.
The slope is mainly less than 16 percent. Most areas in
streambeds ure subject to frequent flooding during the
rainy period.

This land type 18—

Pw Placer diggings annd Riverwash.

This land type is fairly variable in depth, in the num-
ber of stones it contains, and in slope. The amount of
forage produced also vartes. Therefore, management re-
quirements are best determined at the particular site.
This land type provides shade and watering aveas for
livestock, produces food and cover {or wildlife, and serves
as watershed areas. In some places trees can be cut for
lumber.

Capability unit VIIIs-8(18)

This unit consists mostly of very shallow and extremely
rocky land types with large areas of exposed bedrock.
Some arens consist of piles of mine tailings ar of mounds of
material left from dredging. These land types are fairly
extensive, and they make up about 12 percent of the total
acreage of the Area. In some places the vegetation is a
scanty cover of grass with a lew scattered oaks and digger
pines, and in other places there are dense stands of brush.

The land types in this unit are—

M Mine tailings and Riverwash.

IrE Rock land; in mapping unit IrE, Tnks loam and Rock
land, 3 to 45 percent slopes.

RmD Mine pibs; in mapping unit RmD, Red Bluff-Moke-

lumne-Mine pits complex, 2 to 16 percent slopes.
Ro Rock land.
Sa Sedimentary rock land.
Sh Serpentine roek land.

These land types produce little forage. They need to
be protected from fire, however, because of their value as
watershed. The areas furnish food and cover for wildlife,
especially for deer and game birds, and also for some fur
bearers. Arveas adjacent to streams or reservoirs provide
foundation sites for dams or are part of a reservoir area.
Shoreline areas can be used for recreation.

Capability unit VIIIs-8(22)

This unit consists of very shallow, extremely rocky or
stony land types. .

These land types arc—

Ln  Limestone rock land.
Mn  Mine tailings and Riverwash.
Ro  Rock land.

These land types have little value for agriculture,
except for protected watershed and for browse areas for
wildlife. Protecting the areas from fire helps prevent
crosion and subsequent pollulion of rivers and streams
by debris from runoff.
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Storie Index Rating

The soils of the Area are arranged in alphabetic order
in table 3 and are rated according to the Storie index
(6, 24). This index expresses numerically the relative
degree of suitability or value of a soil for general intensive
agriculture. The rating is based on soil characteristics
only and is obtained by evaluating such factors as depth,
texture of the surface soil and density of subsoil, drainage,
alkali content, and relief. Other factors, such as avail-
ability of water for irrigation, climate, and distance from
markets, that might determine the desivability of growin
certain plants in o given locality, are not considere(ﬁ
Therefore, in itself the index cannot be considered as
an index of land evaluation.

Four general factors are considered in the index rating.
These factors are (A) the characteristics of the soil
profile and soil depth; (B) the texture of the surface
soil; (C) slope; and (X) other factors, such as drainage,
alkali, and erosion. Each of these four general factors
is evaluated on the basis of 100 percent. A rating of 100
percent expresses the most favorable, or ideal, condition,
and lower percentage ratings are given for conditions
that are less favorable for crop production.

The index rating for a soil is obtained by multiplying
the four factors, A, B, C, and X; thus, any one factor
may dominate or control the final rating. As an example,
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a soil may have an excellent profile justifying a rating of
100 pereent for factor A, excellent surface soil conditions
justilying 100 percent for factor B, a smooth, nearly
level surface justifying 100 percent for factor C, but a
high accumulation of salts or alkali that would give a
rating of 10 percent for factor X. Multiplying these
four ratings gives an index rating of 10 for this soll. The
high accumulation of salts would dominate the quality
of the seil, render it unproductive for crops, and justify
the low index rating of 10.

Soils are placed in grades according to their suitability
for general mtensive agriculture as shown by their Storie
index ratings. The six grades and their range in index

ratings are:

Tndex rating
Grade \ o .. 80 to 100
Grade 2. e cmmm———————— 60 to 80
Grade 3. oo oo e e 40 to 60
Grade 4o v e e emmm e m e 20 to 40
Grade 5. oo e ————— 10 to 20
Grade 6 oo less than 10

Soils of grade 1 are excellent, or well suited to general
intensive agriculture. Grade 2 soils are good and are
also well suited to agriculture, although they are not so
desirable as soils of grade 1. Grade 3 soills are only
fairly well suited, grade 4 soils are poorly suited, and
grade 5 soils are very poorly suited. Grade 6 consists
of soils and land types that are not suited to agriculture,

Tarrw 3.—Storie index rating for soils of the Amador Area, Calif.

Factor
Map Factor | Faetor | Tactor X Index
symbol Soil A B C (other | rating | Grade

(profile) | (texture}| (slope) | condi-

tions)
AdD Ahwahnee very rocky loam, 9 to 31 percent slopes.._. - oo .. 60 30 80 100 14 5
AaB Ahwahnee loam, 3 to 9 percent slopes_ - .. .. 60 100 90 100 54 3
AaB2 Ahwahnee loam, 3 to 9 percent slopes, eroded. oo oo own oo 60 100 a0 80 43 3
AaC Ahwahnee loam, 9 to 16 percent slopes_ - _ __ ... __ 60 100 85 100 51 3
AaC2 Ahwahnee loam, 9 to 16 pereent slopes, croded. oo oo o cvanaiat 60 100 85 80 41 3
AaD Ahwahnee loam, 16 to 31 percent slopes__ . _ . ____________ G0 a0 70 100 38 4
AaD2 Ahwahnee loam, 16 to 31 percent slopes, eroded. oo oo . 60 90 70 70 26 4
AdD3 Ahwahnee very rocky loam, 16 to 31 percent slopes, severely eroded. 60 30 70 60 8 6
AdE Ahwahnee very rocky loam, 31 to 51 pereent slopes. oo oooooo_-_ 60 30 40 100 7 6
AfD Ahwahnee extremely rocky loam, 9 to 51 percent slopes.________.__ 60) 20 60 100 7 6
AeE Ahwahnee very rocky loam, shallow, 16 to 51 pereent slopes... ..o - 40 30 60 100 7 6
AkC Aiken cobbly loam, 3 to 16 percent slopes__ .. ___.______ 100 50 85 80 34 4
AhB Ailen loam, 3 to 9 percent slopes_ o ool 100 100 90 80 72 2
AhC Aiken loam, 9 to 16 pereent slopes______. L. _____.__ 100 100 80 80 G4 2
AkD Aiken cobbly loam, 16 to 31 percent slopes. ov oo oo o aooL.. 100 50 70 80 28 4
AKE Aiken cobbly laam, 31 to 51 pereent slopes_ . - . __._ 100 50 40 80 16 5
AmE Aiken very rocky loam, 16 to 51 percent slopes. .o ccoao oot 80 40 50 80 13 5
AmF Aiken very rocky loam, 51 to 71 percent slopes__________._________ 80 40 20 80 5 6
AoD Argonaut very rocky loam, 3 to 31 percent slopes_. ... __._ 50 30 80 80 10 5
AnD Argonaut gravelly loam, 3 o 31 pereent slopes_ .- o - aoeao_. 50 70 80 80 22 4
AsD Auburn very racky silt loam, 3 to 31 percent slopes______ .. ._____ 40 30 75 100 9 6
ApD Auburn silt loam, 0 to 81 percent slopes._____ oo _ian-. 40 100 80 100 32 4
AsB2 Auburn very roeky silt leam, 3 to 9 percent slopes, eroded..oooa_ - 40 30 85 80 8 6
AsE Auburn very rocky silt loam, 31 to 51 percent slopes.____________._ 40 30 30 100 4 6
AuD Auburn extremely rocky silt loam, 3 to 31 percent slopes_________... 40 20 75 100 6 6
AuF Auburn extremely rocky silt loam, 31 to 71 percent slopes_.__.___.. 40 20 30 100 2 6
ArC Auburn silt loam, moderately deep, 3 to 16 percent slopes_.________ 60 100 90 100 54 3
ArD Auburn silt loam, moderately deep, 16 to 31 pereent slopes ... _.__-_ 60 100 70 100 42 3
AtD Auburn very rocky silt loam, moderately deep, 3 to 31 percent slopes . 60 30 75 100 14 5
AtE Auburn very racky silt loam, moderately deep, 31 to 51 percent slopes _ 60 30 30 100 5 6

AvE Auburn exiremely rocky silt losm, moderately deep, 31 to 71 percent

SlOPES e e e mm e e cdmmmemmmmecmee—aa 60 20 30 100 4 6
AwC Auburn-Argonaut silt loams, 0 to 16 percent slopes__ .. .- 50 100 85 90 38 4
AxD Auburn-Argonaut very roeky silt loams, 3 to 31 percent slopes____.. 50 30 75 g0 10 5

Sece footnotes at end of table.
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Tanre 3.—Siorie index rating for soils of the Amador Area, Cafif —Ceontinued

Faector
Map Fuctor | Factor | Factor X Index
symbol Soil A B (] (other | rating | Grade
(profile) [(texture)| (slope) | condi-
tions)
Cohasset very cobbly loam, 16 to 51 percent slopes______.__._____. 80 40 60 80 15 5
Cohassct Joam, 5 10 16 percent slopes ..o - e oo ool olaaas 80 100 85 80 54 3
Cohasset loam, 16 to 31 pereent slopes. - oo _- 80 100 75 80 48 3
Cohasset very cobbly loam, 3 to 16 percent slopes. ... ____.___ 80 40 85 80 22 4
Cohasset very cobbly loam, 51 to 71 pereent slopes____ . ____. 70 40 20 80 4 6
Cohusset very cobbly loam, moderately deep, 3 to 16 percent slopes_ 60 40 85 20 16 5
Cohasset very cobbly laam, moederately deep, 16 to 51 pereent slopes.- 60 40 60 80 12 5
Cohasset very cobbly sandy loam, 3 to 16 percent slopes__________. 80 35 85 80 19 5
Cohasset very cobbly sandy loam, 16 to 51 percent slopes__ ... ____ 80 35 60 80 13 5
Exchequer very rocky silt loam, 3 to 31 percent slopes___ .. __.___ 20 30 80 100 5 6
Exchequer very rocky silt loam, 31 to 51 percent slopes_... .. __ 20 30 30 100 2 6
Exchequer and Auburn loams, 3 to 31 percent slopes__ . ________ 30 100 70 100 21 4
Exchequer and Auburn very rocky loams, 3 to 31 percent slopes-. - 30 30 70 100 6 6
Exchequer and Auburn very rocky loams, 31 to 51 percent slopes._.._ 25 30 40 100 3 6
TIMiddletown very recky loam, 16 to 51 pereent slopes o v cmcaacan o 60 30 40 100 7 1]
Fiddietown gravelly loam, deep, 3 to 10 percent slopes_____________ 75 70 95 100 50 3
Fiddletown very rocky loam, deep, 16 to 51 percent slopes..___.___. 75 30 G0 100 14 5
Fiddletown gravelly loam, 9 to 16 pereent slopes_ . __ . .. ____ 60 70 85 100 36 4
Fiddlctown gravelly loam, 16 to 31 pereent slopes- oo oo .o ________ 60 70 75 100 32 4
Fidadletown very rocky loam, 51 to 71 percent slopes. ... _.__ 60 30 20 100 4 6
Henneke very rocky loam, 3 to 51 percent slopes____ __ ... ________ 20 30 60 100 4 6
HdD Holland coarse sandy loam, deep, 9 to 16 percent slopes_ ... ... _. 75 80 80 90 43 3
Holland coarse sandy loam, deep, 5 to 9 percent slopes_______._____ 80 80 85 90 49 3
Holland very rocky coarse sandy loam, deep, 16 to 51 percent slopes __ 75 30 60 90 12 ]
Holland coarse sandy loam, 5 to 9 percent slopes_ . ____ ... _. 60 80 85 90 37 4
Holland coarse sandy loam, 9 to 16 percent slopes. . . ________ 60 80 80 90 35 4
Holland coarse sandy loam, 16 to 36 percent slopes____ ___________. 50 80 65 90 23 4
Holland very rocky coarse sandy loam, 9 to 16 percent slopes_____._ 60 30 80 90 13 5
Holland very rocky coarse sandy loam, 16 to 51 percent slopes__.._. 50 30 60 90 8 6
Holiand very rocky coarse sandy loam, 51 to 71 percent slopes____ 50 30 30 90 4 6
Honcut very fine sandy loam _ . __ . _._oo_._. 100 100 100 100 100 1
Honeutb very fine sandy loam, moderately well drained_____________ 90 100 100 a0 81 1
Honeut very fine sandy loam, channeled_ .. ____ . ___________.__ 90 90 100 40 32 4
Honcub silb loamm oo o oo e e e mm e 100 100 100 100 100 1
Honcut elay loam, over elay__ . maoao- 80 85 100 90 61 2
Inks loam, deep variant, 3 to 16 percent slopes__.._ . _________ 60 100 85 100 51 3
Inks loam, and Rock land, 3 to 45 pereent slopes_canme o cuoacoanoo 30 30 50 100 5 6
Iron Mountain very stony loam, 9 to 51 percent slopes_ .. ________ 30 30 40 100 4 6
Tron Meuntain very stony loam, rhyolite substratum, 9 to 51 percent
SlOPes L e 40 30 60 100 7 6
Jiggs very roeky loam, 16 to 51 percent slopes—. oo oo ccmameacoceanan 60 30 60 100 11 5
Josephine very rocky loam, 16 to 51 percent slopes._____ . ... 60 30 40 90 6 6
Josephine loam, deep, 9 to 16 percent slopes____ . . . _____ SN a0 100 85 90 G9 2
Josephine loam, deep, 16 to 31 pereent slopPES- oo noe oo ol mconoon 90 100 70 90 57 3
Josephine loam, deep, 31 to 51 percent slopes.______ . __________ 80 90 30 90 19 5
Josephine very roeky loam, deep, 16 to 51 percent slopes. .- ___._. 80 30 60 90 13 5
Josephine very rocky loam, deep, 51 to 71 percent slopes__._._______ 80 30 20 90 4 6
Josephine loam, 3 {0 16 percent 810peS. v umcm oo ce o oa 70 100 90 90 57 3
Josephine loam, 16 to 31 percent slopes-.__ .. . __________ 70 100 70 90 44 3
Joscphine loam, 31 to 51 pereent 810PeS o - o oo ci e cmeon 60 95 30 90 15 5
Josephine very rocky loam, 3 to 16 percent slopes___ .- __ . ________ 60 30 80 90 13 5
Josephine very rocky loam, 51 to 71 percent slopes._ oo oo oo o_ 60 30 20) 90 3 6
Josephine-Mariposa complex, 16 to 51 percent slopes. .. ... ______ 50 80 40 90 16 5
Jasephine-Mariposa complex, 51 to 71 percent slopes. ... _oooaoa. 50 80 20 90 7 G
Josephine-Maymen complex, 16 to 51 percent slopes_.___ . _._____. 40 50 40 90 7 6
Laniger sandy loam, 2 to 16 percent slopes. - - cvaocomm oo oo anan 60 95 85 80 39 4
Laniger sandy loam, thick surface, 0 to & percent slopes__._________ 60 95 95 80 43 3
Limestone rock land .o oo oo oo i cccereccc i mmcaee e e e 11 6
Loamy alluvial Jand._______ U g0 100 35 90 77 2
Made land . . - - o e e emmm e ;e mem e [ T S P 1 20-40 4
McE Mariposa very rocky loam, 31 to 51 percent slopes.- oo oo cvommann.s 40 30 30 80 3 6
MbD Mariposa graveily loam, 3 to 31 percent slopes____ . .. ______ 40 70 80 90 20 4
McD Mariposa very rocky loam, 9 to 31 percent glopesao o un o camianas 40 30 70 90 8 6
cF Mariposa very rocky Joam, 51 to 85 percent slopes.______.____..__.__ 40 30 20 90 2 6
dE Mariposa-Maymen complex, 16 to 51 percent slopes_ .. ________._._ 30 30 40 00 3 a
dF Mariposa-Maymen complex, 51 to 85 pereent slopes. oo ovcemao -t 30 30 20 90 2 6
gk Maymen very rocky loam, 9 to 51 percent slopes______ .. ____._ 20 30 50 90 3 6
hE Maymen-Muriposa complex, 16 to 51 percent slopes_ ..o _cooae-o 30 40 40 20 4 6
| MeCarthy very cobhly loam, 3 ta 16 percent slopes_— - . ..o 60 30 90 100 16 5

See footnotes at end of table.
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TaBLE 3.—Storie wndex rating for soils of the Amador Area, Calif —Continued
] Factor
Map Factor | Factor | Factor X Index
symbol Soil (other | rating | Grade
(profile) | (texture)| (slope) | condi-
tions)
MKE MeCarthy very rocky loam, 16 to 51 percent slopes-_.—..--. - 70 30 40 100 8 6
MkF MeCarthy very rocky loam, 51 to 71 percent slopes. ... 70 30 20 100 4 6
MmE MeCarthy and Jiggs very cobbly loams, 16 to 51 percent slopes_ . 60 30 75 100 14 5
Mn Mine tailings and Riverwash_ oo o N U P, | 6
Mo Mixed alluvial land_ ... __________ [ U USRS PP ) e e 12040 4
Mp Mixed wet alluvial land. . . o oo maa| e [ T P PR 1 20-40 4
MrB Mokelumne sandy loam, 2 to & percent slopes_ ... ..o __ .. 60 95 95 70 38 4
MsD Mokelumne coarse sandy loam, 5 to 36 percent slopes. .. ... 50 00 80 70 25 4
Mt Mokelumne soils and Alluvial land .- . oo~ 60 90 90 70 34 4
MvE Musick very rocky sandy loam, 16 to 51 pereent slopes_ ... oo - 85 30 40 80 8 ]
MuB Musick sandy loam, 3 to 9 pereent slopes_ . ... ___ 85 95 05 80 61 2
MuC Mugick sandy loam, 9 to 16 percent slopes... .. oo 85 95 80 80 52 3
MuD Mugick sandy loam, 16 to 31 pereent slopes. oo oo Lo o. 85 95 70 80 45 3
MuE Musick sandy loam, 31 to 51 percent slopes.o - . .__._. 85 95 30 80 19 5
MvC Musick very rocky sandy loam, 9 to 16 percent slopes.—_ .. ... 85 30 80 80 16 5
MvyvF Musick very roeky sandy loam, 51 to 71 pereent slopes. ... 85 30 20 80 4 6
MwE Musick very roeky sandy loam, moderately deep, 16 to 51 pereent
SlOPES - - o e e e m oo —c oo 70 30 40 80 7 8
MwF Musick very rocky sandy loam, moderately deep, 51 to 71 percend
Bl DS o o o o e e e oo oo o 70 30 20 80 3 6
MxF Musick extremely rocky sandy loam, meoderately deep, 51 to 71
pereent SIOPes . e e e maeem s 70 20 20 8¢ 2 6
PaD Pardee cobbly loam, 3 to 31 percent slopes. . ... ____ 50 60 70 g0 19 5
PnC Pentz sandy loam, 2 to 16 perecent slopes - o .. .. 40 95 85 80 26 4.
PnC2 Pentz sandy loam, 9 to 16 percent slopes, eroded oo ... _.____ 30 95 80 70 16 5
PnD Pentz sandy loam, 16 to 31 percent slopes_ . . oa .. 35 95 70 70 16 5
PpC Pentz gravelly sandy loam, 2 to 16 percent slopes..- ... ____ 35 60 85 70 12 5
PoE Pentz sandy loam, very shallow, 2 to 51 percent slopes__..__ .- .. 20 95 60 70 8 6
PrA Perkins loam, 0 to 3 percent slopes_ . oo oo ooao 85 100 100 90 77 2
PrC Perkins loam, 8 to 16 percent slopes. - - oo . 85 100 85 90 65 2
PiB Pelers clay, 3 to 9 percent slopes. . oo oo 60 60 95 100 34 4
Pw Placer diggings and Riverwash_ . oo oo (€3 T PO R 10-5 6
RbHD Red Bluff-Mokelumne complex, 5 to 16 pereent slopes_ - ... 60 70 90 80 30 4
RbB Red Bluff-Mokelumne complex, 0 to 5 pereent slopes__________..__ 60 70 100 80 34 4
RbE?2 Red Bluff-Mokelumne ecomplex, 16 to 36 percent slopes, croded___ 60 70 70 70 21 4
RmD Red Bluff-Mokelumne-Mine pits complex, 2 to 16 percent slopes.._. 60 70 90 50 19 5
Ro Roek land . . e e memm i cmmmmmm e e mm | em e eee e e m | e e o 11 6
RyA Ryer silty clay loam, 0 to 3 percent 8lOpES. oo oo .. 80 100 100 90 72 2
Sa Sedimentary roek Iand_ . oo e et ammime e Lt 6
Sb Serpentine roek land. o oo oo oo e e e 11 6
ScF Shaver very rocky coarse sandy loam, 51 to 71 percent slopes__ ... 80 30 20 100 5 [
SdF Shaver very rocky coarse sandy loam, moderately deep, 51 to 71
pereent Slopes . _ oo 60 30 20 100 4 6
SIB Shenandeah loam, 3 to 9 percent slopes._ - oo ___ 50 100 95 90 43 3
5gC Sierra coarse sandy loam, 9 to 16 percent slopes_ . oo ... .___ 80 80 80 90 46 3
SgB Sierra coarse sandy loam, 3 to 9 pereent slopes_.. ... ... 80 80 95 90 55 3
SgB2 Sierra coarse sandy loam, 3 to 9 percent slopes, eroded. .o o 80 80 95 85 49 3
SgC2 Sierra coarsc sandy loam, 9 to 16 percent slopes, eroded_ . __ ... ._ 80 80 80 85 43 3
SgD Sierra coarse sandy loam, 16 to 31 percent slopes. ... ________ 80 80 65 90 37 4
SgD2 Sierra coarse sandy loam, 16 to 31 percent slopes, eroded. ___ .. __ .. S0 80 63 85 35 4
SkD Sicrra very rocky coarse sandy loam, 16 to 31 percent slopes.____ . 80 30 65 85 13 5
SkF Sierra very rocky coarse sandy loam, 51 to 71 percent slopes____..._ 70 30 20 85 3 6
ShB Sigrra coarse sandy loam, moderately deep, 3 to 9 percent slopes__ __ 60 80 95 90 41 3
ShB?2 Sierra coarse sandy loam, moderately deep, 3 ta 9 percent slopes,
eroded e mmm e emme oo 60 &80 95 30 41 3
ShC Sierra coarse sandy loam, moderately deep, 9 to 16 percent slopes.-. 60 80 80 90 35 4
ShC2 Sicrra coarse sandy loam, moderately deep, 9 to 16 percent slopes,
eroded . . oo oo e e ool 60 30 80 85 33 4
ShD Sierra coarse sandy loam, moderately deep, 16 to 31 percent slopes.. 60 80 65 90 28 4
Shp2 Sierra coarse sandy loam, moderately deep, 16 to 31 pereent slopes,
Eroded oo o o e b ————— 60 80 65 85 26 4
SmbD Sierra very rocky coarse sandy loam, moderately deep, 9 to 31 per-
cent Slopes - - oo o e e maoaioooa 60 30 70 90 11 5
SmE Sierra very rocky coarse sandy loam, moderately deep, 31 to 51 per-
CeNt BlOPES - o e oo et cmmmme e 60 30 40 90 8 6
SI1D3 Sierra sandy clay loam, 9 to 31 percent slopes, severely eroded____ _. 70 80 70 80 31 4
SrE, Sites very roeky loam, 16 to 51 percent slopes_ . .. .. ... .. 30 30 45 90 10 5
SnB Sites loam, 3 to 9 percent.slopes_ _ _ e _.___ 90 100 95 30 77 2
SnC Sites loam, 9 to 16 percent glopes._ - .. L. oo o_.. 90 100 80 90 65 2

See footnotes at end of table.
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TABLE 3.—Slorie index rating for soils of the Amador Areq, Calif.—Continued
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Factor
Map Factor | Factor | Factor X Index
symbaol Soeil A B C (other | rating | Grade
(profile) {(texture)|- (slope) | coudi-
tions)
SnD Sites loam, 16 to 31 pereent slopes_ .- ___ .- - ...l 90 100 70 90 57 3
SnE Sites loam, 31 to 51 percent slopes. - o o ooioaooao- 90 100 40 90 32 4
SrC Sites very rocky loam, 3 to 16 pereent slopes- . .- ... 80 30 80 90 17 5
SrF Sites very roeky loam, 51 to 85 percent slopes_ - ... oo 80 30 20 90 4 6
SeC Sites loam, moderately deep, 3 to 16 percent slopes .- - - ... __ 60 100 80 00 43 3
SoD Sites loam, moderately deep, 16 to 31 percent slopes . ... __.__ 60 100 70 90 38 4
SoE Sites loam, moderately deep, 31 to 51 percent slopes... - -c - 50 100 40 90 18 5
SpD3 Sites clay loam, moderately deep, 3 to 31 percent slopes, severely
eroded L mmmmnam e 60 85 70 60 21 4
SsE Sites very rocky loam, moderately deep, 16 to 51 pereent slopes.___. 50 30 | 45 a0 6 6
StE Sites-Mariposa complex, 16 to 51 percent slopes .. ... _.._. 50 44 45 90 8 G
SwD Snelling sandy loam, 9 to 16 percent slopes__ o ceoe oo oo oo 80 95 85 95 61 2
SwE Snelling sandy loam, 16 to 31 pereent slopes__ oo oo -- 80 95 70 95 51 3
SvA Snelling fine sandy loam, 0 to 2 percent slopes_. - .- ____ 90 100 100 85 86 1
SvB Snelling fine sandy loam, 2 to & percent slopes__ ... .. ... 90 100 25 95 81 1
SvC Snelling fine sandy lown, 5 to 9 pereent slopes. - .- - _____ 90 100 a0 95 77 2
SuB Snelling loam, moderately well drained, () to 9 percent slopes.._ .- - 90 100 95 80 68 2
SxD Supan cobbly loam, 3 to 31 percent slopes_ oo oo 75 G0 80 100 36 4
SyE Supan very ¢obbly loan, moderately deep, 31 to 51 pereent slopes.. - 60 30 70 100 13 5
SyD Supan very cobbly loam, moderately deep, 3 to 31 percent slopes- - - 70 30 70 100 15 5
TcE Tiger Creek very rocky loam, 16 to 51 percent slopes. ..o ___ .. 70 30 75 100 16 5
WcE Windy cobbly sandy loam, 16 to 51 percent slopes_ ..o ..o __ 75 30 40 100 9 6
WeD Windy cobbly sandy loam,  to 16 percent slopes_ - ... ___.__ 75 30 80 100 18 5

! Tndex rating estimated; rating faetors not defermined.

Range Management *

About one-half of the Amador Arvea is used for pasture
and range. The acreage is mainly in the western part
of the county, but it extends eastward to elevations of
about 1,600 to 1,800 feet, At elevations between 1,200
and 1,800 leet there is o gradual transition from grass to
timber. Generally, the soils used for pasture and range
are too steep, too shallow, or too rocky for cultivated
crops. Nevertheless, large acreages suitable for culti-
vated crops are used for grazing. Also, fairly large areas
along strenm channels, m parks and meadows, and on
shallow, stony ridgetops within timbered areas have
value for grazing, and some have heen cleared of trees
and used to provide forage.

Beef cattle are the main livestock produced. Iro-
duction of cows and calves and of cattle for stocker and
feeder operations is about equal. Minor numbers of
dairy animals, sheep, goats, and swine are also produced.

Principles of pasture and range management

Most of the important range forage plants in the
Amador Area were introduced. The original forage plants
were perennials and annuasls, but the introduced plants
are mostly annuals. These annuals take full advantage
of the moisture that is present, produce seed, and mature
by the time the moisture is gone. They furnish highly
nutritious feed in spring when they are green and growing,
- but after maturity them nutritional value is low.

Management of grazing is needed to encourage a desirable
mixture of annual plants. Such management must take
mto account the successive, though overlapping, stages
in the growth of annual grasses and forbs; that is, the
growth of leaves, growth of roots, formation of flower

? By Rocure D. BusH, range conservationist, Soil Conservation
Service.
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stalks, and the production of seed. Grazing musl be
regulated to allow these natural processes fo take place.
Otherwise, high yields of fornge and profitable gains in
weight of animals cannot be obtained.

Tivestock graze selectively; they seek out the more
palatable and nutritious plants. If grazing is not care-
fully regulated, the befter plants are weakened or elimi-
nated. Less desirable plants then increase. If grazing
pressure is continued, even the second-choice plants are
thinned out or eliminated and undesirable, unpalatable
plants take their place or the soil is left bare. Con-
versely, il grazing lund in the Amador Area is too lightly
used or left ungrazed for years, ripgut brome and other
rank, less desirable plants increase.

Experiences of ranchers and studies by research workers
show that if only part of the yearly growth of grass is
grazed, damage to the more desirable plants is minimized
and the vegetation can reach maximum production.
Generally, from 700 to 1,000 pounds per acre of the forage
should be left ungrazed on gently sloping to moderately
steep soils, and from 1,000 to 1,300 pounds per acre on
steep soils and on soils that are highly ercdible. The
forage left on the surface—

1. Serves as a mulch that encourages rapid intake
and storage of water. The more water stored
in the soil, the better the growth of plants for
grazing.

2. Protects the soil from wind and water erosion.

3. Reduces year to year fluctuation in forage pro-
duction, hecause 1f vigorous, plants make more
efficient use of moisture.

4. Holds moisture near the surface alter the first
rains in Tall so that seeds can germinate and
gef off to an early start.

5. Provides a reserve of feed for years when growing
conditions are unfavorable.
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Sound range management requires that grazing use he
adjusted from senson to season, according to the amount
of forage produced. Reserve pastures or supplemental
feed should be provided dwring years when growing
conditions are unfavorable. Because of habits of growth
of annual forage plants, it is not possible to utilize properly
all the forage when it 1s most nutritious. 1f the forage
is used as dry feed in sumumer or held for early feed in
fall, protein supplements are needed for the livestock.
Maintaining adequate reserves of feed and forage permits
proper use of the vegetation.

Pasture and range sites

Pasture and range sites are kinds of land that produce
significantly different kinds or amounts ol vegetation.
Tach site has different potential for production of forage
and presents different management problems.

Management practices that will maintain or improve
the vegetation are needed on all sites.  Practices that are
common to all sites are described in the (ollowing para-
graphs and the effect of weather on forage production is
discussed. Then the individual sites are described, the
soils in each are listed, and specific practices for that site
are given, Production figures given in each site are based
on a limited number of clippings, on knowledge of the
site, and on estimates; extremes in weather are likely to
cause greater fluctuations in production than stated.
Some of the soils have not been placed in o site, because
they are not suited to that use or are better suited to
other uses. ‘

Proper use means grazing in such a way that desirable
vegetation is maintained or increased. It also means
that enough vegetation is left to protect the soils and
reduce erosion. If the vegetation is properly used, it
will have a patchy appearance st the end of the growing
seasen. Also, some plants will be untouched or partly
grazed, and there will be partly decomposed plant residue
on the surface.

Grazing readiness is the time in the growing cycle when
there is enough forage to keep livestock healthy. The
soils should be dry enough to support livestock without
damage to the plants or the soil. Plants reach optimum
growth soon after the weather warms and night, tempera-
tures are above freezing. A guide for judging grazing
readiness is the stage of plant development. Soft chess,
wild oats, and other desirable grasses will be 4 to 6 inches
high ; filaree leaves will have lost their ved color and have
started to turn up their tips.

Seeding consists of establishing improved perennial or
annual grasses and legumes. Tt helps prevent losses of
g0l and water. Seeding is done to restore vegetation in
poor condition and to establish grass on soils converted
from other uses. Seeding is often done on severely
deteriorated sites. If annuals are seeded, théy should be
lightly grazed the first season to insure adequate produc-
tion of seed. Hardinggrass, other perennial grasses, or
legumes, may be seeded in prepared seedbeds where soil
charncteristics permit. Seeding is feasible on smooth
soils that contain few or no stones and that are not too
steep for use of machinery, mainly in sites 2, 3, 4, and 6.

Fertilizer is needed to improve forage on large nereages
of scils in sites 1, 2, and 3. The response of these soils
to fertilizer is best if both nitrogen and phosphate are
applied. Tn some places sulfur stimulates growth of
legumes. Applying ammoninm phosphate advances the

SOIL SURVEY SERIES 1961, NO. 26

date of grazing rendiness, increases total forage, lengthens
the growing season, and increases the nubritional value of
forage. Areas that are fertilized should be fenced to
prevent overgrazing.

DBrush control is needed on some sites to improve the
vegetation and make handling of livestoclk easier. Un-
desirable plants can be controlled on some sites by me-
chanical or chemical means. Controlled burning can be
used on selected sites to remove undesirable kinds of
brush.

Other practices that help in managing pasture and range
include fencing, salting, and providing water. These
practices make it easier to control livestock and to obtain
hetter management. ‘

Adequate Tencing is necessary to maintain the quality
of livestock and to keep the vegetation in good condition.
It enables the operator to move the stock to new pastures
so that adequate residues are left on the soil, and thus to
promote greater and more uniform production of forage.

Salting can be used to improve the distribution of graz-
ing and to get more uniform use of the vegetation. The
salt should always be placed away {rom water. Live-
stock will then be drawn into areas that would otherwise
be grazed infrequently.

Water should be located at various places so that the
vegetation will be grazed evenly. A large number of
ponds to provide water for stock have been constructed
in the Area, but many more arc needed to get full use of
the vegetation.

Weather has » greater effect on the production of forage
in the Amador Area than any other single factor. This 1s
a divect result of the date of the first significant fall rains,
the duration and frequency of subsequent storms, and the
temperatures in fall, winter, and spring. ITor example,
vear to year fluctuations in production of total forage on
the most productive site in the Arvea may vary from 2,600
pounds per acre in favorable years to as low as 1,500
pounds per acre in less favorable years. Kven grealer
fluctuation occurs because of differences in distribution
of rainfall and variations in tempeératurcs. Weather not
only affects the production of forage, but it also greatly
influences the plant composition. Some vears are com-
monly called “good clover years” or “poor clover years,”
because of the abundance or lack of burclover on soils
where it is suited. -

Most of the soils used for pasture and range are shallow,
or at best moderately deep, and have mocerate to low
water-holding capacity. As a rule, annual forage plants
are shallow rooted and can fully utilize soil moisture only
to the extent of their root system. Therefore, if extended
dry periods occur when temperatures are high enough to
promote good plant growth, annual forage plants are
likely to be damaged by drought. On the other hand, if
moderate amounts of moisture [all when favorable growing
temperature prevails, yields of forage are good even on the
shallow soils.

In the Amador Area, the lowest average annual precipi-
tation is more than 18 inches. During years when rain-
fall is below normal but the seasonal distribution is good,
there is sufficient moisture available for good yields,
From 85 to 90 percent of the 18 to 30 inches of average
annual precipitation comes during the 6-month period
from November 1 to April 30. Thevefore, annual forage
plants that grow well in cool weather can take advantage
of the moisture while it 1s present.
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Following is & discussion-of the ten pasture and range

sites in the Amador Area.
‘ SITE 1: ROCKY LOAM FOOTHILLS

The soils in this site are in the rolling foothills along a
southeast line from Plymouth to Jackson. They are
nearly level to steep. Elevations range from 250 to 1,600
fecet. On the average, these soils receive from 20 to 30
inches of rain annually. This site consists of about 9,000
acres. The areas arc intermingled with those of site 2.

In general, the soils in this site are dark brown to pale
brown, variegated somewhat with shades of red, yellow,
and gray. They range from fine sandy loams to silty
clay loams and are more than 20 inches deep over bedrock.
Some of them are rocky or cobbly. These soils are mostly
well drained. They have o moderate to high content of
organic matter. Most of the soils have moderate to high
fertility. Runoff is slow to rapid.

The soils in this site are—

ArC  Auburn silt lowm, moderately deep, 3 to 16 percent
slopes.

ArD  Auburn silt loam, moderately deep, 16 to 31 percent
slopes.

AtD  Auburn very rocky silt loam, moderately deep, 3 to 31
percent slopes.

AtE  Auburn very rocky silt loam, moderately deep, 31 to 51

percent slopes.

Ho  Honcut very fine sandy loam.

Hs  Honeut very fine sandy loam, moderately well drained.

Hv  Honcut very fine sandy loam, channeled.

Hn  Honeut silt loam.

Hm  Honcut clay loam, over clay.

1dC  Inks loam, deep variant, 3 to 16 pereent slopes.

Lo Loamy alluvial land.

Mo  Mixed alluvial land.

Mp  Mixed wet alluvial land.

Mt Alluvial land; in mapping unit Mt, Mokelumne soils
and Alluvial land

PrA  Perkins loam, 0 to 3 percent slopes.

PrC  Perking loam, 3 to 106 percent slopes.

RyA Ryer silty clay loam, 0 to 3 percent slopes.

SxD  Supan cobbly loam, 3 to 31 pereent slopes.

SyE Supan very cobbly loam, moderately deep, 31 to 51
percent slopes.

SyD Supan very cobbly loam, moderately deep, 3 to 31 per-

cent slopes.

These scils are among the best soils for pasture and
range in the Areca. Vegctation on the steep north-facing
slopes is slower in reaching grazing readiness than on the
south-facing slopes, but it stays green 10 to 14 days
longer. Herbage production on the south-facing slopes
differs little from that on the north-facing slopes, but the
areas are generally more heavily grazed.

Typically, these soils have a cover of grass or of grass,
oak, and digger pine. The herbaceous vegetation is
mostly annual grasses and forbs. Tf the vegetation is
producing at maximum, approximately 70 percent of the
herbage will be soft chess, wild oats, burclover, filaree,
and other desirable plants. It will also include remnants
of perennial grasses growing in the open or around and
under the blue oaks and interior live oaks. About 20
percent of the vegetation will be ripgut brome, annual
fescues, mouse barley, annual lupines, and other less
desirable plants. The rest will consist of nitgrass, silver
hairgrass, tarweed, popcornflower, turkey mullein, and
other undesirable plants. In poor condition, this site
will contain some of the less desirable plants, and unde-
sirable plants will be dominant.

On these soils, potential total forage production varies
from 2,600 pounds per acre in lavorable years to 1,500
pounds per acre in less [nvorable years.
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A safisfactory seedbed can be prepared in many areas
in this site, éven though some of the soils are very rocky
or very cobbly. Where the areas are large enough for
hastures, the soils are well suited to Hardinggrass. Once
Tardinggrass is established, it begins to put out new
shoots soon after the first ramn in fall and reaches grazing
readiness 3 to 5 weeks before annual plants. It also
stays green another 4 to 6 weeks after the annuals have
maturcd and dried up. Areas secded to Hardinggrass
should be fenced separately to help control grazing,
Where only a partial scedbed can be prepared, the soils
are well suited to Lana vetch, rose clover, or subter-
ranean clover planted in combination with Blando brome.

Forage plants on this site vespond if fertilizer that
contaiing  ammonium phosphate is applied. For fuil
respouse, adequate amounts should be applied the first
vear. Yearly followup applications can be reduced
about half. 1In this way, usable forage production can
be increased to as much as 6,800 pounds. The fertilizer
should be applied before the first rains in fall. Fencing
is essential for proper use in fertilized and unfertilized
areas.

Thickets of oak can economically produce much more
usable forage if the oak is removed for wood or charcoal
or if standing trees are killed with chemicals. Soils
that have slopes of 31 to 51 percent should be avoided
when areas are selected for clearing. Once the trees
are killed or removed, the fornge plants increase and are
also more palntable to livestock. Generally, no seeding
is necessary unless the thickets are so dense that grasses
and forbs are excluded from the understory. A good
followup program is necessary to control regrowth on
treated areas, particularly if hive oaks are in the stand.

Sovils in this site thal are not rocky or very cobbly
should be the first considered for improvement through
seeding, lertilizing, or brush control.

SITE 2: SHALLOW ROCKY LOAM FOOTHILLS

The soils in this site are in the rolling foothills along a
southwest line from Plymouth toward Ione. They are
gently sloping to stecp. Elevations range from 250 to
1,600 feet. T'he average annual rainfall ranges from 20 to
30 inches. This site consists of about 48,500 acres; the
areas are intermingled with those of site 1.

The soils in this site are reddish-brown, brown, and
ellowish-red loams and silt loams that arve shallow over
edrock. These soils are well drained to moderately

well drained. They have low to moderate water-holding
capacity and very slow to moderate permeability. Their
content of organic matter is moderate. Runoff is slow
to very rapid.

The soils in this site are—

AnD  Argonant gravelly loam, 3 to 31 percent slopes.

AoD  Argonaub very rocky loam, 3 to 31 perecnt slopes.

ApD  Auburn siltloam, 0 to 31 percent slopes.

AsB2 Auburn very rocky silt loam, 3 to 9 percent slopes,
eroded.

AsD  Auburn very rocky silt loam, 3 to 31 percent slopes.

AsE  Auburn very rocky silt loam, 31 to 51 percent slopes.

AwC  Auburn silt foam, 0 to 16 percent slopes; Argonaut silt
loam, 0 to L6 percent slopes; in mapping unit AwC
Auburn-Argonaut silt loams, O to 16 percent slopes.

AxD  Auburn very rocky silt loam, 3 to 31 percent slopes; Ar-
gonaut very rocky silt loam, 3 to 31 percent slopes; in
mapping unit AxD, Auburn-Argonaut very rocky
silt loams, 3 to 31 percent slopes.
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EhD TExchequer loam, 3 to 31 pereent slopes; Auburn loam,
3 to 31 pereent slopes; in mapping unit EhD, Ex-
chequer and Auburn leams, 3 to 31 pereent slopes.

Auburn very rocky loam, 3 to 31 percent slopes; in
mapping unit ExD, Exchequer and Auburn very
rocky loams, 3 to 31 percent slopes,

Auburn very rocky loam, 31 to 51 pereent slopes; in
mapping unit ExE, Exchequer and Auburn very
rocky loams, 31 to 51 percent slopes.

ExD

ExE

This is the most extensive range and pasture site in the
Area. On the steep, north-facing slopes, vegetation is
slower in reaching grazing readiness than on the south-
facing slopes, but 1t stays green 10 to 14 days longer.
Herbage production on the south-facing slopes differs
little from that on the north-facing slopes, but the south
slopes are generally more heavily grazed.

Typically, these soils have o cover of grass or of grass,
oak, and digger pine (fig. 12). In places there are dense
stands of oaks. The forage is mostly annual grasses
and forbs. If the vegetation is producing at maximum,

approximately 70 percent of the herbage will be soft chess,
wild oats, burclover, filaree, and other desirable plants.
Tt will also include remnants ol perennial grasses growing
in the open or under the blue oaks and interior live oaks.
Approximately 20 percent of the vegetation will be ripgut
brome, annual fescues, mouse batley, annual lupines,
and other less desirable plants. The rest will consist
of nitgrass, silver hairgrass, tarweed, popcornflower,
turkey mullein, and other undesirnble plants. In poor
condition, range on this site will contain some of the less
desirable plants, and undesirable plants will be dominant.

Potential total forage production per acre varies from
2,200 pounds in favorable years to 1,300 pounds in less
Iavorable years.

An adequate seedbed can be prepared in most places,
even though in some places the soils are very rocky and
very stony. The soils ave suited to annunl grasses, such
as Blando brome, and to such legumes as Lana vetch, sub-
terrancan clover, and rose clover. Areas that are seeded

T, o . Ve
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Figure 12.—Typical vegetation in site 2; an Anburn very rocky silt loam is in the foreground.
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should be protected from grazing the first year until
after the plants mature and produce seed, but special
fencing is not necessary.

Forage plants on this site respond il fertilizer that con-
tains ammonium phosphate is applied. For full response,
adequate amounis should be applied the first year.
Yearly followup applications ean be reduced to about half.
In this way, {orage production can be increased to as much
as 6,800 pounds. The fertilizer should be applied prior
to the first rains in fall. For proper use of the range,
fertilized and unfertilized areas should be fenced separately.

Thickets of oak can economically produce much more

" forage if the oak is removed for wood or charcoal or if

standing trees are killed with chemicals. Soils that
have slopes of 31 to 51 percent should be avoided when
areas are selected for clearing. Once the trees are killed
or removed, the forage plants increase and are also more
palatable to livestock. Generally, no seeding is necessary
unless the thickets are so dense that grasses and forbs
are excluded from the. understory. A good followup
program is necessary to control regrowth on treated
areas, particularly if live oak is in the stand.

SITE 3: DEEP GRANITIC SOILS

The soils in this site are partly on granitic foothills east
and northeast of the town of Plymouth and partly on
granitic terraces in the southwest corner of the Area.
They are rolling to very steep, but the slope is mostly
16 to 51 percent. KElevations range from 800 to 1,600
feet. On the average, these soils receive from 25 to 30
inches of rainfall annually. About 7,300 acres are in
this site.

In general, the soils in this site are brown, yellowish red,
or grayish brown. The texture of the surface scil ranges
from loam to coarse sandy loam. These soils are generally
more than 20 inches deep over granitic bedrock or weakly
consolidated granitic alluvium. Their content of organic
matter is moderate to moderately low. Runoff is slow
to rapid, and the soils are subject to ercsion. The soils
are mostly well drained and have moderate to high water-
holding capacity. Permeability is mostly moderate to
moderately rapid in the surface scil and moderate to
moderately slow in the subsoil. The Shenandoah soil and
Snelling loam, moderately well drained, 0 to 9 percent
slopes, however, are moderately well drained to imper-
fectly drained; permeability of the subsoil is moderately
slow to very slow.

The soils in this site are—

AaB Ahwahnee loam, 3 to 9 percent slopes.

AaB2 Ahwahnee loam, 3 to 9 percent slopes, eroded.

AaC Ahwahnee loam, 9 to 16 percent slopes.

AaC? Ahwahnee loam, 9 to 16 pereent slopes, croded.

AaD  Ahwahnee loam, 16 to 31 percent slopes.

AaD2 Ahwahnee loam, 16 to 31 percent slopes, eroded.

AdD  Ahwahnee very rocky loam, 9 to 31 percent slopes.

AdD3 Ahwahnee very rocky loam, 16 to 31 percent slopes,
severely eroded. )

AdE Ahwahnee very rocky loam, 31 to 51 percent slopes.

SfB Shenandoah loam, 3 to 9 percent slopes.

SgB Sierra coarse sandy loam, 3 to 9 percent slopes.

SgB2 Sicrra coarse sandy loam, 3 to 9 percent slopes, croded.

SgC Sierra coarse sandy loam, 9 to 16 percent slopes.

SgC2 Sierra coarse sandy loam, 9 to 16 percent slopes, eroded.

$gD Sierra coarse sandy loam, 16 to 31 percent slopes.

SgD2 Sierra coarse sandy loam, 18 to 31 pereent slopes,
eroded.

SkD  Sicrra very rocky coarse sandy loam, 16 to 31 percent

slopes.
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SkF Sierra very rocky coarse sandy loam, 51 to 71 percent
slopes.

ShB Sierra coarse sandy loam, moderately deep, 3 .to 9
percent slopes.

ShBZ Sierra coarse sandy loam, moderately deep, 3 to 9
percent slopes, eroded.

ShC  Bierra coarse sandy loam, moderately deep, 9 to 16
pereent slopes.

ShC?2 Sierra coarse sandy loam, moderately deep, 9 to 16
pereent slopes, eroded,

ShD  Sierra coarse sandy loam, moderately deep, 16 to 31
percent slopes.

ShD2 Sierra coarse sandy loam, moderately deep, 16 to 31
percent slopes, eroded.

SmD Sierra very rocky coarse sandy loam, moderately deep,
9 to 31 percent slopes.

SmE  Sierra very rocky coarse sandy loam, moderately deep,
31 to 51 percent slopes.

SID3  Sierra sandy clay loam, 9 to 31 pereent slopes, severely
eroded.

SvA Snelling fine sandy loam, 0 to 2 percent slopes.

SvB Snelling fine sandy loam, 2 to 5 percent slopes.

SvC Snelling fine sandy loam, 5 to 9 percent slopcs.

SwD  Snelling sandy loam, 9 to 16 percent slopes.

SwE  Snelling sandy loam, 16 to 31 percent slopes.

SuB  Snelling loam, moderately well drained, 0 to 9 pereent

slopes.

On the steep north-facing slopes, the vegetation is
slower in reaching grazing readiness than on the south-
facing slopes, buf 1t stays green 10 to 14 days longer.
Herbage production on the south-facing slopes differs
little from that on the north-facing slopes, but the arcas
are generally more heavily grazed.

Typically, vegetation on these soils consists of grass, oak,
and ponderosa pine. The areas infringe on the lower
edges of pine-timbered tracts and in places on the north
slopes there are scattered pines and associated browse
plants or pockets of pines. The forage is largely made up
of annual grasses and forbs, but some small areas support
fair stands of native perennial grasses. If the vegetation
is producing at maximum, about 70 percent of the herbage
will be a mixture of soft chess, wild oats, filaree, small
amounts of burclover, and other desirable plants. It will
also include remnants of blue wildrye, creeping wildrye,
dryland sedges, and other perennials in places on the
north-facing slopes. Approximately 20 percent of the
vegetation will be ripgut brome, annual fescues, mouse
bar{ey, annual forbs, and other less desirable plants. ‘The
rest will consist of fiddleneck, tarweed, Klamath weed,
dogtail, nitgrass, turkey mullein, and other undesirable
plants. In poor condition, this site will contain some of
the less desirable plants, but undesirable plants will be
dominant.

On the gently sloping to moderately steep soils, poten-
tial total forage production ranges from 2,200 pounds per
acre in favorable yecars to 1,300 pounds per acre in less
favorable years.

A satisfactory scedbed can be prepared in many areas,
even though some of these soils are very rocky or steep.
The arcas are large enough for pastures, and the soils are
suited to perenmnial grasses, particularly the Sierra soils
which are well suited to Heardinggrass. If Hardinggrass
is established, the area should be fenced so that grazing
can be controlled.

Forage plants on this site respond if ammonium phos-
phate fertilizer is applied. For full response adequate
amounts should be applied the first year. Yearly follow-
up applications can be reduced to about half. In this
way, forage production can be increased to as much as
6,800 pounds. Fencing is essential in fertilized and un-
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fertilized areas.
applied.

Soils that have thickets of oak or brush can economically
produce more usable forage if the oak is removed for fire-
wood or charcoal or if standing trees are killed with
chemicals. Soils that have slopes of 31 to 71 percent
should be avoided when areas are selected for clearing.
Once the trees are killed or removed, the forage plants
increase and ave also more palatable to livestock. Gen-
erally, seeding is not necessary, unless the thickets are so
dense thal grasses and forbs are excluded from the under-
story. A good program is needed to control regrowth on
treated areas, particularly if live onk is in the stand.

Soils in this site that have slopes of 0 to 16 percent
should be the first considered for improvement through
seeding, fertilizing, or brush control.

Legumes on this site respond if sulfur is

SITE 4: UPLAND TERRACES

The soils in this site occupy narrow areas on lerraces
along a northwest-southeast line in the southwestern part
of the Area. They are mostly nearly level to rolling, but
they are somewhat steeper in plices. Klevations range
from 200 to 600 feet. The average annual rainfall ranges
from 18 to 24 inches. 'This site consists of wbout 6,000
acres. The arveas are infermingled with those of site 6.

Characteristically, the soils in this site are brown,
reddish-brown, and grayish-brown cobbly gravelly loams,
coarse sandy loams, and sandy loams. These soils are
shallow to moderately deep over gravelly alluvium, sand-
stone, clay, or consolidated volcanic tuff and conglom-
erate. They have moderate to low water-holding capac-
ity. Permeability is mostly moderate, but it is slow in
the Peters soil. These soills are medium acid to very
strongly acid. Their content of organic matter 15 mod-
erate. TFertility is low to very low, and runoff is slow to
very rapid.

The soils in this site are—

Ma Made land,

MrB  Mokelumne sandy loam, 2 to § percent slopes.

MsD  Mokelumne coarse sandy loam, 5 to 36 percent slopes.

Mt Mokelumne sandy loam, 2 to & percent slopes; in
}mmplpjng unit Mt, Mokelumne soils and Alluvial
and.

Pardec cobbly loam, 3 to 31 percent slopes.

Peters clay, 3 to 9 percent slopes.

Red Blufl gravelly loam, 0 to 5 percent slopes; Moke-
Tumne gravelly sandy loam, 0 to 5 pereent slopes; in
mapping unit RbB, Red Bluff-Mokelumne complex,
0 to 5 percent slopes.

Red Bluff gravelly loam, 5 to 16 percent slopes; Moke-
lumne gravelly loam, 5 to 16 pereent slopes; in
mapping unit RED, Red Bluff-Mokelumne complex,
5 to 16 pereent slopes.

Red Bluff gravelly loam, 16 to 36 percent slope, eroded;
Mokelumne gravelly sandy loam, 16 to 36 percent
slopes, eroded; in mapping unit RbE2, Red Bluff-
Mokelumne complex, 16 to 36 pereent slopes, eroded.

Red Bluff gravelly loam, 2 to 16 percent slopes; Moke-
Iumne gravelly sandy loam, 2 to 16 percent slopes;
in mapping unit RmD, Red Bluff-Mokelumne-Mine
pits complex, 2 to 16 percent slopes.

PaD
FtB
RbB

RbD
RBEZ2

RmD

These soils are among the least productive soils for
pasture and range in the Area. The vegetation on these
soils is typically oak-grass; live onk and blue oak malke up
about equal parts of the woody canopy. On large acre-
ages the stands of oak are densc. and hinder the growth
of forage, grasses, and forbs. If the vegetation is produc-
ing at maximum, about 70 percent of the herbage will be a

mixture of soft chess, small annual clovers, filavee, and
other desivable plants growing between and under the
onks: there will be little or no burclover. Approximately
20 percent of the vegetation in the understory will be
ripgut brome, annual fescues, annual lupine, buttercup,
annual geranium, and other less desirable plants. The
rest will consist of nitgrass, dogtail, silver hairgrass, gold-
fields, owls-clover, and tarweed. In poor condition, this
site will contain some of the less desivable plants, but
undesirable plants will be dominant.

Potential total ferage preoduction varies {rom 1,500
pounds per acre in favorable years to 900 pounds per
acre in less favorable years.

1t is difficult to prepare n satisfactory seedbed in soils
of this site, even though the soils are mostly rock free and
have gentle slopes. Nearness of bedrock to the surface,
low fertility, and tightness of the subsoil make the soils
unsuitable for seeding to grasses and legumes. [Lana
veteh, subterranean clover, rose clover, and Blando brome
are hest suited for reseeding. If o seedbed is prepared,
shallow tillage should be used to keep from mixing strongly
acid material from the subsoil with the surface soil.

Forage plants on soils in this site respond if large
amounts of ammonium phosphate are applied. The in-
crease in yields, however, probably would not justily the
cost. Plants give little or no response if lime is applied.

Brush and dense stands of oak are common on large
acreages in this site. Yields of usable forage can be m-
creased if ‘the oak is removed for firewood or charcoal, or
il standing trees are killed with chemicals. A good pro-
gram is needed to control regrowth on treated areas.

Soils in this site that arve suitable for cultivation
should be the first considered for improvement.

SITE 5: EXTREMELY ROCKY LAND

This site is in foothills mostly within a triangular area
marked by the towns of Plymouth, Jackson, and Ione.
A small acreage of granitic soils is in the vicinity of
Shenandoah Valley. The soils in this site are in small
arens, generally on ridgetops, and are gently rolling to
very stecp. Elevations range from 500 to 1,600 feet.
These soils receive 24 to 30 inches of rainfall annually.
This site consiste of about 3,200 acres, and the areas are
scatterad throughout sites 1 and 2.

Tn general, the soils in this site are brown and reddish-
brown extremely recky silt loams and loams that are 10
to 36 inches dcep over bedrock. These soils are well
drained and have low to moderste water-holding capacity.
Permeability is moderate to moderately slow. The con-
tent of organic mabber is moderate, and runoff is medium
to very rapid.

The soils in this site are—

AfD  Ahwahnee extremely rocky loam, 9 to 51 percent slopces.

AuD  Auburn extremely rocky silt loam, 3 to 31 percent slopes.

Auf  Auburn extremwely rocky silt loam, 31 to 71 percent
slopes.

AvE  Auburn extremely rocky silt loam, moderately deep, 81

to 71 percent slopes.

Typically, vegetation on these soils consists of grass-
oak or grass, oak, and digger pine. In a large acreage
the understory in wooded areas consists of dense stands
of brush that hinder growth and lower the yields of annual
grasses, forbs, and other herbaceous vegetation in the
understory. If the vegetation is producing at maximum,
about 70 percent of the herbage will be soft chess, wild
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oats, burclover, filaree, and other desirable plants. Tt
will also include remnants of peremmnial grasses growing
among the rocks, in the open, or around and under the
blue oaks and interior live oaks. Approximately 20 per-
cent of the vegetation will be ripgut brome, annual fescues,
mouse barley, annual lupines, and other less desirable
plants. The rest will consist of nitgrass, silver hairgrass,
tarweed, popcornflower, twkey mullein, and other un-
desirable plants. In poor condition, this site will contain
some of the less desirable plants and undesivable plants
will be deminant,

Potential total forage production varies from 1,200
pounds per acre in favorahle years to 700 pounds per acre
in less favorable years. Yields vary, depending on the
amount ol rock outcrops on the surface.

This site is too rocky lor reseeding, except for emer-
gency erosion control,

The grass best suited for erosion control is Blando
brome.

Applying fertilizer to soils in this site 1s not feasible.

Because of the rock outerop, the soils in this site should
not be considered for clearing. Areas that are in brush
and trees provide a good habitat for valley quail and good
shade {or livestock.

SITE §:

The soils in this site are in the southwestern part of the
Area. They are mostly gently sloping and rolling and on
foothills, but a few areas are somewhat steeper and on
ridges. In most places elevations are from 200 to 600
feet, but a small acreage is at slightly higher elevations,
This site receives an average of 18 to 24 inches of raintall
annually: About 6,000 acres are in this site, and the
areas arc intermingled with those of sites 4 and 8.

Most of the soils in this site are light brownish-gray or
pale-brown to reddish-brown sandy loams and gravelly
sandy loams that ave generally less than 20 inches deep
over rhyelitic tuff. These soils are mostly well drained
to somewhat excessively drained and have low water-
holding capacity. Permeability is moderately rapid to
rapid. These soils are slightly acid to strongly acid.
Their content of organic matter is moderate. Runoft is
slow to very rapid. 'The soils are droughty, and if they
are not protected, the ercsion hazard is moderate to
severe.

The soils in this site are—

SANDY LOAM FOOTHILLS

AeE  Ahwahnee very rocky leam, shallow, 16 to 51 percent
slopes.

LB Laniger gandy loam, thick surface, 0 to 5 percent
slopes.

LaC Laniger sandy loam, 2 to 16 percent slopes.

PnC  Pentz sandy loam, 2 to 16 pereent slopes.

PnC2 Pentz sandy loam, 9 to 16 percent slopes, croded.

PnD  Pentz sandy loam, 16 to 31 percent slopes.

PpC  Pentz gravelly sandy loam, 2 to 16 percent slopes.

Typically, vegetation on these soils consists ol open
grassland with seattered blue oaks and a few oak thickets.
The forage is mostly annual grasses and forbs. If the
vegetation 18 producing at maximum, about 70 percent
of the herbage will be soft chess, annual clovers, filaree,
small amounts of wild oats, and other desirable plants.
There will be little or no burclover present. Approxi-
mately 20 percent of the vegetation will be ripgut brome,
annual fescues, annual lupines, and other less desirable
plants. The rest will consist of nitgrass, dogtail, silver
hairgrass, tarweed, popcarnflower, and other undesirable

plants. In poor condition, this site will contain some
of the less desirable plants, but undesirable plants will
be dominant,.

Potential total forage production varies from 1,900
pounds per acre in favorable years to 1,100 pounds per
acre in less favorable years.

A satisfactory seedbed is difficult to prepare in soils
of this site. Because of the low water-holding capacity,
seeding grasses and legumes is a risk, Tana wvetch and
Blando brome are best suited for reseeding.

Forage plants on soils in this site respond well il ferti-
lizer is added. The use of fertilizer is probably not
economically feasible on these droughty soils.

Brush is generally not a problem on this site. Yields
of forage could be ihcreased in dense stands of blue oak, -
if the onk were removed for firewood or if standing trees
were killed with chemieals. A good program is needed to
control regrowth on treated areas.

Soils in this site that are suitable for cultivation should
be the first considered for improvement.

SITE 7: ROUGH S8ERPENTINE LAND

Only one soil is in this site. It is gently sloping to
steep. The arecas are generally on ridgetops and side
slopes. They are narvow and e in a northwest-southeast
direction across the Arven about 3 miles east of Tone.
Elevations range from 500 to 1,500 feet. This site receives
an average of 24 to 30 inches of rainfall annually. About
2,000 acres are in this site,

The soil in this site 1s dark reddish-brown loam or silt
loam and is very shallow over serpentine bedrock. This
soil has very low water-holding capacity and fertility.
Permenbility is moderate, the content of organic matter
is moderate to low, and runoff is medium to very rapid.

The soil in this site is—
HaD Henneke very rocky loam, 3 to 51 percené slopes.

This soil is one of the poorest for grazing in the Area.
Typically, the vegetation on this soil consists of brush or
of brush and grass. Chamise, yerba santa, toyon, and
deerbrush are the predominant brush plants. Tf the
vegetation is producing at maximum, about 50 percent
of the herbage will be a mixture of soft chess, filaree, and
other desirable plants. It will also include remnants of
needlegrass and squirreltaill growing around and under
the brush. There will be little or no burclover. Approx-
imately 35 percent of the understory will be red brome
mouse barley, annual lupines, large amounts of annual
fescues, and other less desirable plants. The rest will
be owls-clover, gold-fields, brodiaea, popcornflower, vin-
egarweed, and other undesirable plants. In poor con-
dition, vegetation on this site will contain some of the
less desirable species, but undesirable plants will be
dominant. .

Potential total forage production varies from 1,200
pounds per acre in favorable years to only limited grazing
in unfavorable years.

The soils in this site are not suitable for reseeding,
except for ecmergency erosion control. Blando brome is
the most suitable grass for erosion control. Applying
fertilizer to soils in this site is not feasible.

Much of this site is in brush, but the soils are so shallow,
rocky, and low in fertility that the expense of clearing
them would not be justified.
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BITE 8: VERY SHALLOW VOLCANIC LAND

The soils in this site are gently sloping to moderately
steep and are interspersed with ridges that have flat tops
and fairly steep side slopes. The areas arc in the south-
western part of the Area along the county line. In most
places the slope is less than 30 percent. Elevations range
from 250 to 600 leet. The average annual precipitation
is about 18 to 24 inches. About 9,500 acres are in this site,

In this site the soils are pale-brown, dark-brown, and
dark grayish-brown loams and sandy loams that are
generally less than 10 inches deep over rhyolitic tuff.
These soils adjoin areas of undifferentinted, dark-brown,
medium-textured cobbly scils and andesitic rock land. The
areas of andesitic rock land are barren and interspersed
with hummocky areas of cobbly soil that is 10 to 15 inches
deep. All of the soils have very low water-holding capac-
ity, and annual vegetation on them dries up early in
spring or during extended periods of drought in winter.
The content of organic matter is moderate. Runoff is
medium to very rapid.

The soils in this site are—

IrE  Inks lonm, 3 to 45 percent slopes; in mapping unit IrE,
Inks loam and Rock land, 3 to 45 pereent siopes.
IsE Iron Mountain very stony loam, 9 to 51 percent slopes.

PoE  Pentz sandy loam, very shallow, 2 to 51 percent slopes.

The soils in this site are among those that have the
lowest production for pasture and range in the Area.
Typically, the vegetation on these soils consists of grass
and of a few scattered blue oaks. The forage is mostly
annual grasses and forbs. If the vegetation is producing
at maximum, about 70 percent of the herbage will beé soft
chess, filaree, annual clovers, and other desirable plants.
On the medium-textured soils on hummocks, it will also
include burclover and wild osats. Approximately 20
percent of the vegetation will be red brome, mouse barley,
annual lupines, annual fescue, and other less desirable
plants. The rest will be nitgrass, silver hairgrass, owls-
clover, gold-fields, popcornflower, and other undesirable
plants. In poor condition, vegetation on this site will
contain some less desirable plants, and undesirable plants
will be dominant.

Potential total forage production varies from 1,400
pounds per acre in favorable years to limited or no grazing
in unfavorable years.

The soils in this site are not suitable for reseeding,
except for emergency erosion control. Blando brome-
grass is the best suited for erosion control. Applying
fertilizer to soils in this site is not feasible. Brush is not o
problem.

SITE 9: VERY SHALLOW LAND

The soils in this site are gently rolling to steep. They
are in narrow areas that reach northwest from Pardee
Reserveir to just east of Tone. The slope ranges from 3
to 51 percent, but it is mostly more than 16 percent.
Elevations range from 500 to 1,200 [eet. On the average,
annual precipitation is 22 to 28 inches. About 18,500
acres are in this site.

In this site the soils are generally brown or yellowish-
brown loams or silt loams that are less than 10 inches deep
to metasedimentary slate and schist or metabasic rock.
These soils are somewhat excessively drained. They have
very low water-holding capacity, and vegetation on them
dries early in spring or during periods of extended drought
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in winter. The content of organic matter is moderate.

Runoff is medium to very rapid.

The soils in this site are—

EcD Exchequer very rocky silt loam, 3 to 31 percent slopes.

EcE  Exchequer very rocky silt loam, 31 to 51 percent slopes.

ExD Exchequer very rocky loam, 3 to 31 percent slopes; in
mapping unit ExD, Exchequer and Auburn very rocky
loams, 3 to 31 percent slopes.

Exchequer very rocky loam, 31 to 51 percent slopes; in
mapping unit ExE, Exchequer and Auburn very rocky
loams, 31 to 51 percent slopes.

These soils are among the most bushy and least produc-
tive soils in the Area. Typically, vegetation on these soils
consists of dense stands of brush and occasional open
areas of grass and of grass and brush. Digger pines and
blue oaks are scattered over the site. The predominant
brush plants-are chamise, scrub oak, manzanita, deer-
brush, yerba santa, and poison-oak. If the vegetation is
producing at maximum, approximately 70 percent of the
herbage will be soft chess, filaree, and othor desirable
plants. It will also include wild oats and burclover in
places where the soil is'slightly deeper. About 20 percent
of the vegetation will be red brome, mouse barley, annual
lupines, annual fescues, and other less desirable plants.
The rest will consist of nitgrass, silver hairgrass, owls-
clover, gold-fields, popcornflower, and other undesirable
plants. In poor condition, vegetation on this site will
be dominantly brush, and grass will be sparse in the
understory,

Total forage production in open areas varies from 1,300
pounds per acre in favorable years to limited or- no
grazing in unfavorable years.

The soils in this site are not suitable for reseeding, except
for emergency erosion control. Blando brome is the best
suited grass for erosion control. Applying fertilizer to
the soils in this site is not feasible. :

Stands of brush are dense on these soils. Generally it
would not pay to remove the brush and attempt to control
regrowth. In some places, however, clearing of these
areas might be justified to make moere accessible other
areas that are better suited to grazing.

ExE

PLACER DIGGINGS AND RIVERWASH
It consists of variable

SITE 10:

Only one land type is in this site.
soil material in stream channels and swales. The areas
ere long and narrow, and most of them are small. They
are near, and in many places within, areas of cobbly
riverwash and mine tailings. The slope is mostly less
than 9 percent. Aboub 5,000 acres are in this unit.

The soil material in this site consists of debris left by
placer mining. As a result, the material is a mixture of
various soil materials and the surface ig scarred and
uneven., All areas contain fine soil material suitable for
varying amounts of forage. The soil material is shallow
to deep and in many places is underlain by coarse sand or
gravel. Drainage and permeability vary. Areas in
streambeds are subject t6 flooding in winter.

The land type in this site is—

Pw Placer diggings and Riverwash.

Vegetation on this site varies. Many areas support a
dense stand of trees and brush with an understory of
annual and perennial forbs and grasses. On some areas
annual grasses and forbs are dominant. The main trees
and brush plants are willow, alder, cottonwood, black-
berry, wild rose, poison-oak, live oak, and white oak,
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which generally do not add much to the usable forage.
Desirable grasses and forbs, which furnish most of the
forage on this site, are bluegrass, blue wildrye, mountain
brome, sedges, solt chess, annual clovers, and filaree.
Stinging nettle, -horehound, wormwood, deergrass, wire-
grass, and other undesirable plants are also present.

Total forage production varies from as much as 2,000
pounds per acre to almost nothing, depending on the soil
material; it varies greatly within short distances.

Enough plants should be left in the understory on this
site to protect the soil from erosion. The size and impor-
tance of a particular area in velation to other sites with
which it is being used should be considered in determining
needed practices and proper use.

Stock should be kept off this site until such desirable
grasses as blue wildrye and mountain brome are 6 to 8
inches high. Grazing readiness also depends on the adjoin-
ing sites with which this site is used.

Arecas of this site are generally too narrow and the soil
material too variable for reseeding. Yields would not
justily the cost of fencing and other management.
Furthermore, because of annual flooding, the erosion
hazard is severe if the areas are left unprotected in winter.
Applying fertilizer on this site is not feasible.

In gmall areas dense stands of trees and brush could
probably be thinned and use of the site improved. The
expense of clearing areas for increased yields alone would
nol be justified, because intensive practices that prevent
regrowth of brush are required.

Woodland Uses of the Soils?

Woodland in the Amador Area provides products [or
sale or for use on the farm. It also protects the water-
sheds that supply water to several large communilies in
the eastern San Francisco Bay area, is an important
source of forage for livestock, and provides {ood and
cover for deer and many other kinds of wildlife. In
addition, the woodland provides vacation areas for
residents and attracts tourists.

Trees cut from the woodland supply timber to four
sawmills in the county and to many others nearby.
Some of the products are lumber, poles, piling, firewood,
gulp chips, pencil stock, and fenceposts. Ponderosa pine,

effrey pine, sugar pine, Douglas-fir, red fir, and incense-
cedar are the main trees cut for lumber,

The soils suited to coniferous trees cover about 41
percent of the total Arvea, or about 124,000 acres. In
about 70,000 acres the canopy contains at least 10 percent
of coniferous trees. Originally, extensive stands of
coniferous trees grew at elevations of as low as 1,000 feet
(10). Where soil conditions were favorable, sirips and
islands of conifers probably extended almost to the floor
of the Great Valley: a remnant of one of these is near
Tone. On the other hand, vegetation of oak and grass
extends into the mountainous uplands to elevations of
more than 3,000 feet where the soil and climale are
favorable.

Ponderosa pine and black oak are the most common
trees in the woodland. These trees grow throughout the
Area in pure stands or mixed stands of various densities.
Red alder also grows throughout the Area along streams.

8By Miuron B. Epwarps, woodland conservationist, Soil Con-
servation Service.
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Valley oak, Oregon ash, black willow, and Fremont
cottonwood also grow along streams and in low places in
the western part af the Area. Blue oak, interior live oak,
a few MacNab cypress, and the rare oracle oak grow in
the lower [oothills; in many places they grow in associa-
tion with digger pine. Stands of blue oak and digger
pine extend into the higher foothills where the scil and
climate are favorable. Incense-cedar generally grows at
high elevations and in some places the stands are dense,
but these trees also growin cool canyons at low elevations.

Sugar pine and Douglas-fir are at elevations of about
2,000 feet and eastward. A little further east are stands
of white fir. Here black cottonwood grows along stream
bottoms. There are ualso small arcas of California-
nutmeg, and in cool areas, Pacific yew. In some places
there are dense stands of knobcone pine. Red fir,
lodgepole pine, Jeflrey pine, and aspen are at elevations
of more than 5,000 feet.

The trees in the original forests were of about the same
species as those in the present woodland, but then the
trees were mainly high quality old growth and the stands
were open and free of brush. Little use was made of the
forests until gold was discovered in 1848 and large numbers
of people came to the Area. For several years after that,
much timber was cut to supply the needs of the mining
industry, to provide lumber for homes, and to use as
firewood. Only the best trees were cut, and of these
only knot-free logs were used (12). TForest fires many
times burned unchecked.

Mining declined and land was cleared for agriculture;
but agriculture also declined and some areas were then
abandoned. Conifers restocked naturally on the cleared
land in places, but much of the cleared land reverted to
brush. Grazing by cattle increased, particularly at lower
elevations, Cattlemen burned the areas periodically to
eliminate brush, and thus prevented natural restocking
of conifers.

Logging and clearing for agriculture increased during
and 1mmediately after World War I, and the mining
industry expanded in the 1930’s; but these activities had
little effect on the general trend. During World War 11,
however, second-growth stands were cut for lumber,
poles, piling, and pulp, and the use of wood for fuel
declined. Much land was cleared or recleared for agri-
culture. Grazing increased and the practice of burmng
for brush control also increased. Measures for the
control of fires were started by governmental agencies,
but wildfire remained a problem. Consequently, a
deforested belt of land resulted. In these places relict
pines, such as those near Jone, and remnants of stands of
black oak on soils that support conifers mark the site
of former forests. In other places the site ol former
forests is indicated only by characteristics of the soils.

Management of woodland

The primary purposes of woodland management are (1)
to protect the trees, the soils, and adjacent areas, and
particularly aress downstream, {from runoff and erosion;
(2) to obtain maximum yields of high-quality wood
products at the least cost, and (3) to provide areas for
recreation and for food and cover for wildlife.

Woodlands can be maintained and improved by pro-
tecting the areas from fire and erosion, from overgrazing
by livestock, and from damage by insects and diseases
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Other practices of value are thinning, weeding, and pruning
the trees, harvesting the trees so as to provide for natura
regeneration of the stand, and seeding the areas or
planting young trees.

Protecting the trees from fire is the most Important
practice in management of woodland. Tire can wipe ouf
a wood crop in a few minutes. Tt destroys forest litter
and exposes the soil to the weather. As a result, runoff is
increased and causes serious erosion to the soils and flood-
ing in the streams below. Iire has probably caused
serious crosion on & greater acreage in California than all
other agents combined. Even a light fire destroys pro-
tective litter; kills young trees; scars the roots of older
trees, weakens them, and opens the way for insects and
diseases. Practices that help protect the areas [rom fire
are constructing firebreaks, preventing the accumulation
of large amounts of slash and trash, providing for storage
of water at strategic locations, and keeping fire fighting
tools and equipment readily accessible for use when needed
(fig. 13).

Figure 12.—Pruning and disposal of slash help protect woodland
from fire.

Roads, skid trails, and landings should be located, if
feasible, on the less erodible soils. They should be above
stream channels and graded properly, and suitable culverts
and bridges should be constructed. Secondary roads
should be slightly outsloped. Mulching is needed on
arens that are likely to erode after use, and cross ditches
are needed in some places.

In many places the trees can be protected from insects
if trees that are susceptible are removed. Trees that are
already infested can be treated by cutting out the part
infested, by spraying or by burning, or by removal of the
entire tree.

Protection from disease can also be atiained in places
through harvesting trees that are susceplible, but specific
treatment for the specific disease is sometimes necessary.

Livestock, deer, bears, rabbits, porcupines, mice,
squirrels, and beavers are all likely to cause damage to
trees. Damage by animals can be controlled if animal
populations are kept at or below the number that can be
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supported by the forage available. Reducing the numbers
of some wild animals 1s restricted, however, by game laws.

Improvement cuttings are generally feasible if the sale
of wood brings a return at least equal to the cost of the
cutting. The poorest and least valuable trees should be
removed and the faster growing, better trees left. Only
those trees that will add several inches of clear wood by
the time they are harvested should be pruned.

Harvest cuttings are made in several ways, including
clear cutting. Harvesting should be done so that a new
stand is regenerated naturally or by planting, either before
or immediately after the cutting. If this is not done, the
soils are likely to be severely eroded, and brush will
quickly encroach on the areas.

The success of tree planting varies. If brush has been
completely removed, planting is generally successful.
On soils that are steep, however, or subject to erosion, the
hazard of erosion is severe if the brush is removed. In
these places bulldozing of brush should be on the contour.
Ponderosa pine is most commonly planted in the Amador
Area, but little direct seeding of ponderosa pine has been
done.

Woodland suitability groups

To assist owners of woodland in planning the use of their
goils many of the soils have been placed in woodland
suitability groups. Each group is made up of soils that
have similar characteristics, respond to similar manage-
ment, snd have like hazards for the production of wood
crops. For each group, ratings are given according to
similarities of site quality, hazard of erosion, limitations to
use of equipment, insect and disease hazards, windthrow
hazard, and response to managenent. These are dis-
cussed in the paragraphs that follow. Then each
woodland suitability group is described, the soils in each
group are listed, and factors that aflect management of
each group are discussed. Some of the soils have not been
placed in a woodland suitability group, because they are
not suited to that use or are better suited to other uses.

Site quality is the measwre of the productivity of the
soil for growing trees. Tn this report it refers to site
quality [or ponderosa pine; but, studies show that
associated conifers on similar sites have about the same
relationship in height and age as ponderosa pine (10).
Site index for ponderosa pine is based on the height
attained by the average dominant and codominant trees
in the stand at 100 years of age (7). The ratings used for
site quality are ligh, medium, and low. The rating kigh
means that the site index is more than 115; medium, that
it ranges {rom 75 to 115; and fow that it is less than 75.

In the Amador Area, the effective depth of soil, if the
average annual precipitation is sufficient to soak the soil
by the beginning of the growing season, is the most
important soil factor affecting site quality.

The effective depth is the depth to bedrock or to a
layer that prevents or resiricts penetration of roots.
Texture has some effect on effective depth, but only if it
is clayey enough to prevent penebration of roots or to
restrict drainage. Generally, loose rocks or cobblestones
in the profile have little effect on growth of trees, particu-
larly if the soil is decp. In soils that are extremely rocky
or cobbly, however, the rate of growth diminishes in
proportion to the number of rocks present.

The hazard of erosion refers to the potential hazard of
erosion of the soil. The length and steepness of the
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slope and the texture and stability of the soil aggregates
are considered in rating the erosion hazard. If soils
are kept under a protective cover of forest litter and duif
they generally do not erode. Consequently, the soils are
rated according (o their susceptibility to erosion if the
cover is remaved through fire, logging, trampling by ani-
mals, or other disturbances. The susceptibility of the
soils to erosion if they are cultivated is not considered.

Equipment limitation refers to the characteristics of the
soils that would restrict or prevent the use of equipment
that is commonly used in tending and harvesting the
trees. Tor example, Aiken loam, 0 to 16 percent slopes,
has few equipment limitations except when it is wet.
When this scil is wef, which could be 6 months out
of a year, heavy equipment mires down. Tree planting
machines can be used on this soil, however, at carefully
selected times. Steep slopes and large boulders on the
surface increase the limitation to use of equipment;
sand or gravel decreascs the limitation.

The hazards of inseccts and diseases depend on many
properties and qualities of the soil, mast of which are not
well understood. Depth, texture, and inherent fertility
of soil are probably the three most important factors,
Observations indicate that on shallow, rocky soils, insects
and diseases make the greatest inroads.

The hazard of windthrow is generally not serious, except
on shallow soils derived from slate, shale, schist, or
granitic material.

WOODLAND SUITABILITY GROUP 1

In this group the soils are loamy, cobbly, or rocky,
or consist of a mixture of soil materials. They are nearly
level to moderately steep.

The soils in this group are—

AhB
ARC
AkC
CaC
CbC
CoC

Aiken loam, 3 to 9 pereent slopes.

Aiken loam, 9 to 16 percent slopes.

Aiken cobbly loam, 3 to 16 percent slopes.

Cohasset loam, 5 to 16 percent slopes.

Cohasset very cobbly loam, 3 to 16 percent slopes.
Cohasset very cabbly sandy loam, 3 to 16 percent slopes.
FgB Fiddletown gravelly loam, deep, 3 to 10 percent slopes.
JnC  Joscphine loam, deep, 9 ta 16 percent slopes.

Lo Loamy alluvial land.

Mo  Mixed alluvial land.

Mp  Mixed wet alluvial land.

SnB  Sites loam, 3 to 9 percent slopes.

SnC Sites loam, 9 to 16 percent sloges.

SrC  Sikes very rocky loam, 3 to 16 percent slopes.

These soils arce of high site quality. The erosion hazard
is slight, and equipment limitations are slight or modernte.
Insect and disease hazards are slight or moderate, and the
hazard of windthrow is slight. Manageability is good,
except for Sites very rocky loam, 3 to 16 percent slopes,
for which it is moderate.

The goils in this group are suited to intensive manage-
ment. Trees grow rapidly on these soils, and moderate
returns can be expected at an eatly age. Thinning and
pruning can be done even after the trees have bhecome
Tairly large. Togging is fairly easy, but in wet weather,
heavy equipment is likely to bog down in low areas. At
high elevations there is likely to be enough snow on the
ground in winter to hinder use of equipment,

Locating and building roads is fairly easy on these soils.
The roads nced to be gravelled for year-round use,
Also, the roads and skid trails should be protected {rom
runoff water. Adequate ditches and culverts should
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be installed on the larger roads. Temporary and minor
roads should be outsloped. The grade of the roads should
not exceed 12 percent,

Tire is generally easier to control on these soils than on
other soils in the Area, chiefly because the areas are easily
accessible.  Also, there are no steep slopes that would
draw the fire to higher areas and increase its spread.

Areas where the trees have been removed by fire or
other means can be prepared for planting fairly ensily.
Planting of trees can be done by machine in most places.
Figure 14 shows terracing in woodland to protect the
soil from erosion.

Figure 14.—Terracing in woodland on a Sites loam.

WOODLAND SUITABILITY GROUP 2
The soils in this group are cobbly, sandy, or very rocky
lonms that are gently sloping to moderately steep.
These soils are—

AkD  Aiken cobbly loam, 16 to 31 pcreent slopes.

HdC Holland coarse sandy loam, deep, 5 to 9 percent slopes.
HdD Tlolland coarse sandy loam, deep, 9 to 16 percent slopes.
MuB Musick sandy loam, 3 to 9 percent, slopes.

MuC Mausick sandy loam, 9 to 16 pereent slopes.

MvC Musick very rocky sandy loam, 9 to 16 percent slopes.

The soils in this group are of high site quality. Their
erosion hazard is moderate. Equipment limitations are
moderate, except for IHolland coarse sandy loam, which has
slight equipment limitations. Generally, inscct and
disease hazards ave slight, butl in Musick very rocky sandy
loam, 9 to 18 percent slopes, they are moderate. The
windthrow hazard is slight, and manageability is good.

These soils are suited to inbensive management.
Trees on them grow rapidly, and reasonable returns can
be expected ab an early age. Thinning and pruning can
he started even alter the trees have become fairly large.
Logging is fairly easy because of the gentle slopes, and
the likelihood of bogeing down in wet weather is less than
on soils of group 1. At high clevations, there is likely
to be snow on the ground for a few months of the year.

Locuting and building of roads is fairly easy, and the
roads do not require gravelling for all-year use, IKxcept
for the Aiken soil, the soils erode readily and adequate
ditches snd culverts are needed on the larger roads.
Temporary roads and minor reads should be outsloped;
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cross ditching may also be needed to keep runoff from
accumulating in wheel tracks. The grade of the roads
should not exceed 8 percent. Extensive fill arcas and
landings should be mulched with slash or other suitable
material available.

On these soils fire is about as easy to control as on soils
in group 1. Soils left bare by fire or other means can be
prepared for planting fairly easily, but bulldozing of
brush should be across the slope. Planting by machine
is feasible on ull but the steeper areas of the Aiken soil.

WOODLAND SUITABILITY GROUP §

The soils in this group are loamy, cobbly, sandy, or
rocky. They are hilly to steep.

These soils are—

AkE  Aiken cobbly loam, 31 to 51 percent slopes.

AmE Aiken very rocky loam, 16 to 51 percent slopes.

CaD Cohasset loam, 16 to 31 perecnt slopes.

ChE  Cohasset very cobbly loam, 16 to 51 percent slopes.

CokE Col]mssct very cobbly sandy loam, 16 to 51 percent

. slopes.

FtE Fidldletown very rocky loam, deep, 16 to 51 percent
slopes.

JnD  Josephine loam, deep, 16 to 31 percent slopes.

JnE  Josephine loam, deep, 31 to 51 percent slopes.

JpE  Josephine very roeky loam, deep, 16 to 51 percent
slopes.

MkE McCarthy very roeky loam, 16 to 51 percent slopes.

SnD  Sites loam, 16 to 31 percent slopes.

SnE  Sites loam, 31 to 51 pereent slopes,

SrE  Sites very rocky loam, 16 to 51 percent slopes.

All of these soils have high site quality, moderate erosion
hazard, and severe equipment limitations. Insect and
disease hazards arc slight to moderate, and the hazard
of windthrowisslight. Manageabilityis moderate topoor.

The soils in this group are suited to intensive manage-
ment. Trees grow rapidly on them, and moderate returns
can bé expected at an early age. Because of the steepness
of the slopes, however, it would be more costly to apply
practices on these soils than on less steep soils.

The steep slopes of soils in this group make logging
difficult in dry weather and impractical in wet weather.
In winter, snow covers the ground at high elevations and
hinders use of equipment.

Locating and constructing roads is more difficult on
these soils than on those of groups 1 or 2. The grade of the
road should not exceed 12 percent. 'These soils are stable,
but the slope is steep and adequate ditches and culverts are
required on the larger roads. Temporary and minor roads
should be outsloped, and if necessary, cross ditched after
use to keep water from concentrating in wheel tracks. If
much of the soil is loosened in landings and skid trails,
mulching with slash or other available material is needed.

Because of the steep slopes, fire is difficult to control on
these soils. Soils left bare by fire or other means are
difficult to prepare for reforestation. Planting by machine
is feasible only on the gentler slopes, unless the steeper
slopes are terraced.

WOODLAND SUITABRILITY GROUP 4

In this group the soils are very rocky, very cobbly, or
sandy loams. 'These soils are moderately steep to very
steep.

The soils in this group are—

AmF  Aiken very rocky loam, 51 to 71 percent slopes.
ChF- Cohasset very cobbly loam, 51 to 71 pereent slopes.

HkE Holland very rocky coarse sandy loam, deep, 16 to 51
pereent slopes.
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JpF  Josephine very rocky loam, deep, 51 to 71 pcreent
slopes.

MkF  MecCarthy very rocky loam, 51 to 71 percent slopes.

MuD Musick sandy loam, 16 to 31 percent slopes.

MuE Musick sandy loam, 31 to 51 percent slopes.

MvE Musick very rocky sandy loam, 16 to 51 percent slopes.

MvF  Musick very rocky sandy loam, 51 to 71 percent slopes.

ScF Shalver very rocky coarse sandy loam, 51 to 71 percent
slopes.

SrF Sites very rocky loam, 51 to 85 pereent slopes.

These soils have high site quality, but the erosion
hazard and equipment limitations are severe. Insect and
disease hazards are slight or moderate, except for the
McCarthy very rocky loam, which has severe insect and
disense hazards. "T'he hazard of windthrow is slight or
moderate. Manageability is poor,

Management practices that increase the growth and the
guality of the trees can be used on these soils, but, because
of the very steep slopes, they would be difficult and costly
to apply.

Logging is difficult on these soils in dry weather and
impractical in wet weather. At high eclevations snow
covers the ground in winter and hinders use of equipment.

Locating and constructing roads is difficult on the
steeper slopes and in places is not feasible. The grade of
roads should not exceed 8 percent. On the major roads,
adequate ditches and culverts should be installed., After
use, temporary roads and minor roads should be outsloped
and cross ditched and landings and skid trails should be
mulched with slash or other suitable material.

Fire control is diflicult on these soils. Trees will
probably have to be planted by hand on soils that have
been left bare through fire or other means. Machine
planting is suitable on terraced soils.

WOODLAND SUITABILITY GROUP §
In this group the soils are cobbly, gravelly, or loamy and

are gently sloping to moderately steep.
The soils in this group are—

CcC  Cohasset very cobbly loam, moderately deep, 3 to 16
percent slopes.

FdC  Tiddletown gravelly loam, 9 to 16 percent slopes.

JmC  Jasephine loam, 3 to 16 percent slopes.

JoC  Josephine very rocky loam, 3 to 16 percent slopes.

MIC  MeCarthy very cobbly loam, 3 to 16 pereent slopes.

SoC  Sites loam, moderately deep, 3 to 16 percent slopes.

WeD  Windy cobbly sandy loam, 9 to 16 pereent slopes.

These soils are all of medium site quality. The crosion
hazard is slight. Equipment limitations are slight to
moderate, except for the Josephine very rocky loam, which
has severe equipment limitations. The insect and disease
hazards are moderate or severe. Generally, the hazard of
windthrow is slight, but on the Sites loam it is medium.
Manageability 1s moderate, except for Josephine very
rocky loam, which has poor manageability.

Growth of trees on these soils 1s moderate. Intensive
management practices can be applied, but returns cannot
be expected so soon as on soils in groups 1 through 4.
Pruning should be done enly when the trees arc less than
15 inches in dimmeter at breast height. Damage is likely
from insects and diseases, and care is required to prevent
it. Logging is fairly casy, but heavy equipment bogs
down in low areas if the wenther is wet. At high clevations
snow 1s likely to cover the ground in winter and hinder use
of equipment.

Locating and building roads is fairly easy, but the roads
need to be gravelled in places for year-round use. The
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%a.de of the roads should not be more than 12 percent.
itches and culverts should be installed in the major
roads, and minor roads or temporary roads should be
outsloped.

Becouse of the gentle slopes, fire control is not difficult
on these soils. Except for the Fiddletown gravelly loam,
the Josephine loam, and the Sites loam, soils that have been
left bare by fire can be prepared for planting fairly easily.
In places machine planting might not be feasible because
of the cobblestones and rocks In and on the soil.

WOODLAND S8UITABILITY GROUP 6

In this group the soils are loams or gravelly or sandy
Josms. These soils are strongly sloping to steep.
The soils in this group arc—

FdD  Tiddlctown gravelly leam, 16 to 31 percent slopes.
HeC  Halland coarse sandy loam, 5 to 9 percent slopes.

HeD  FHolland coarse sandy loam, 9 to 16 slopes percent.
JmD  Josephine loam, 16 to 31 percent slopes.

JmE  Josephine loam, 31 to 51 percent slopes.

SoD  Sites loam, moderately deep, 16 to 31 percent slopes.
S0E  Sites loam, moderately deep, 31 to 51 percent slopes.
SpD3  Sites clay loam, moderately deep, 3 to 31 percent slopes,

severely eroded.

These soils aré of medium site quality. The erosion
hazard is modernte. Equipment limitations are severe,
except on Holland coarse sandy loam, 5 to 9 percent slopes;
they are moderate on this soil. Insect and disease hazards
are moderate on the soils of this group. The hazard of
windthrow is slight or moderate. Manageability is
moderate.

Trees on these soils grow at a medium rate. Neverthe-
less, other characteristics are favorable enough that fairl
intensive management can be applied at low cost.  Mod-

erate returns can be expected, but not in so short a time as

on soils in suitability groups 1 through 4. Pruning should
be done only on trees that are less than 15 inches mn diam-
eter at breast height. Damage from insects and diseases
is likely, and care is required to prevent it.

Logging is fairly easy in dry weather but impractical in
wet wenther, except on the Holland and Fiddletown soils.
At high elevations snow covers the ground in winter and
hinders use of equipment.

Locating and constructing roads is difficult on these soils.
Except for the Holland soils, the soils are not highly
erodible. Nevertheless, adequate ditches and culverts
should be installed on the major roads. Minor roads or
temporary roads should be outsloped, and if necessary,
cross ditched. The grade of the roads should not exceed
12 percent. Landings and skid trails should be mulched
if the soil has been much loosened through use.

Fire control is moderately difficult on these soils. Soils
left bare by fire or other means are fairly easy to prepare
for planting. Planting by machine would not be feasible,
however, except on the gentler slopes, unless the steeper
slopes are terraced.

WOODLAND SUITABILITY GROUP 1
In this group the soils are very cobbly, very rocky, or
coarse sandy loams. These soils are moderately steep to

steep.
The soils in this group are—

CcE Cohasgset, very eobbly loam, moderately deep, 16 to 51
percent slopes.

FoE Fiddletown very rocky loam, 16 to 51 pereent slopes.

HfD  Holland very rocky coarse sandy loam, 9 to 16 percent

slopes.
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JoE Josephine very rocky loam, 16 to 51 percent slopes.

JskE Josephine very rocky loam, 16 Lo 51 pereent slopes; in
mapping unit JsE, Josephine-Maymen complex, 16
to 51 percent slopes.

JxE Josephine very rocky loam, 16 to 51 percent slopes; in
mapping unit IxE, Josephine-Mariposa complex, 16
to b1 pereent slopes.

MmE MeCarthy very cobbly loam, 16 to 51 percent slopes;
in mapping unit MmE, McCarthy and Jiggs very
cobbly loams, 16 fio 51 percent slopes.

SsE Sites very rocky loam, moderately deep, 16 to 51 per-
cent slopes.

StE Sites very rocky loam, moderately deep, 16 to 51 per-
cent slopes: in mapping unit StE, Sites-Mariposa
complex, 16 ta 51 percent slopes. :

TcE Tiger greek very rocky loam, 16 to 51 perecent slopes.

WcE  Windy cobbly sandy loam, 16 to 51 percent slopes.

These soils are of medium site quality. The, erosioi
hazard is moderate and equipment limitations are severe.
Insect and disease hazards are severe. The hazard of
windthrow is slight or moderate. Manageability is poor.

Trees on these soils grow at a moderate rate. Inten-
sive practices can be applied, but applying them would be
costly because of the steep slopes. Reasonable returns
cannot be expected so early as on groups 1 through 4.
Pruning should be done only on trees less than 15 inches
in diameter at breast height. The hazard from insects
and diseases is high, and management that controls
damage from insects and diseases is needed.

Logging is difficult in all kinds of weather, but in wet
weather logging probably could be done on the cobbly,
gravelly, and rocky soils in places, At high elevations
the snow is sometimes so deep that logging is impractical
in winter.

Locating and constructing roads is difficult, but in
most places gravelling would be needed only in the very
wet places to make the roads usable the year round.
In major roads, ditches and culverts should be installed;
minor roads or temporary roads should be outsloped and,
if needed, cross ditched.

Tire control is difficult on these soils. Soils left bare
by fire or other means are difficult to prepare for planting.
Planting by machine would probably not be feasible,
because of the slope and the rocks in the soil.

WOODLAND SUITABILITY GROUP §

In this group are rocky or coarse sandy loams that are

moderately steep to very steep.
The soills in this group are—

FoF Fiddletown very rocky loam, 51 to 71 percent slopes.

HcE  Holland coarse sandy loam, 16 to 36 percent slopes.

HfE  Holland very rocky coarse sandy loam, 16 to 51 per-
cent slopes.

HfF  Holland very rocky coarse sandy loam, 51 to 71 per-
cent slopes.

JgE Jiges very rocky loam, 16 to 51 percent slopes.

JoF Josephine very rocky loam, 51 to 71 percent slopes.

JxF Josephine very roeky loam, 51 to 71 percent slopes,
in mapping unit JxF, Josephine-Mariposa complex,
51 to 71 percent slopes.

MmE Jiggs very cobbly loam, 16 to 51 percent slopes; in
mapping unit MmE, McCarthy and Jiggs very
cobbly loams, 16 to 51 percent slopes.

MwE Musick very rocky sandy loam, moderately deep,
16 to 51 percent slopes.

MwF Musick very rocky sandy leam, mederately deep,
51 ta 71 percent slopes.

MxF  Musick extremely rocky sandy loam, moderately deep,
51 to 71 percent slopes.

SdF  Shaver very rocky coarse sandy loam, moderately deep,

51 to 71 percent slopes.
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These soils are of medium site quality. The erosion
hazard and equipment limitations are severe. Insect
and disease hazards are moderate or severe, The hazard
of windthrow is slight or moderate. Manageability
is generally poor, but for Holland coarse sandy loam,
16 to 36 percent slopes, it is moderate.

Trees on these soils grow at a moderate rate. Never-
theless, other favorable soil q]ua]ities are lacking and
returns would justify only simple management practices.
Practices should be those that protect the trees from
insects, disenses, fire, overgrazing, and other harmful
foctors, Generally, trees that are more than 10 inches
in dismeter at breast height should not be pruned.

Logging is difficult, but except for deep snow, weather
is not » hindrance. _

Roads are difficult to locate and construct, but il a
road is constructed, gravelling probably would not be
necessary to make it suitable for use in all weather.
Most of the soils erode readily, and care should be taken to
protect roads, skid trails, and landings from erosion
after use.

Fire control is difficult on these soils. Soils left bare
by fire or other means are difficult to prepare for planting.
Seedlings must be planted by hand.

WOODLAND SUITABILITY GROUI 9

In this group the soils are gravelly, very stony, or
very rocky and are moderately steep to very steep.
The soils in this group are—

IsE Iron Mountain very stony loamn, 9 to 51 percent slopes.

IvE Iron Mountain very stony loam, rhyolite substratum,
9 to 51 percent slopes.

JsE  Maymen very rocky loam, 16 to 51 percent slopes;
in mapping unit Js&, Josephine-Maymen complex,
16 to 51 pereent slopes.

JxE  Mariposa very rocky loam, 31 to 51 percent slopes;
in mapping unit JxE, Josephine-Mariposa complex,
16 to 51 percent slopes.

JxF  Mariposa very rocky loam, 51 to 71 percent slopes; in
mapping unit JxF, Josephine-Mariposa - complex,
51 to 71 percent slopes.

MbD Mariposa gravelly loam, 3 to 31 percent slopes.

McD Mariposa very rocky loam, 9 to 31 percent slopes.

McE Mariposa very rocky loam, 31 to 51 percent slopes.

McF  Mariposa very rocky leam, 51 to 85 percent slopes.

MdE Mariposa very rocky loam, 16 to 51 percent slopes;
Maymen very rocky loam, 16 to 51 percent slopes;
in mapping unit MdE, Mariposa-Maymen complex,
16 to 51 pereent slopes.

MdF Mariposa very rocky loam, 51 to 85 percent slopes;
Maymen very rocky loam, 51 to 85 percent slopes;
in mapping unit MdF, Mariposa-Maymen complex,
51 to 85 pereent slopes.

MgE Maymen very rocky loam, 9 to 51 percent slopes;

MhE Maymen very rocky loam, 16 to 51 percent slopes;
Mariposa very rocky loam, 16 to 51 percent glopes;
in mapping unit MhE, Maymen-Mariposa complex,
16 ta 51 percent slopes. :

StE Mariposa very rocky loam, 16 to 51 percent slopes; in

mapping unit StE, Sites-Mariposa complex, 16 to 51
percent slopes.

These soils are of low site quality. The hazard of
erosion is moderate or severe. Kquipment Iimitations
and insect and disease hazards are severe. The hazard
of windthrow is severe, except for the Iron Mountain
very stony loam, rhyolite substratum where it is slight.
Manageability is poor.

The soils in this group have a low growth potential,
are severely limited, and are subject to high hazards,
Therefore, it is unlikely that any but the simplest man-
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agement practices would yield, from forest products
alone, a reasonable return on the investment. These
solls, however, have value for recreation, for wildlife,
and as watershed, and additional investment could prob-
ably be justified. Fire protection is difficult but is
necessary, even for low ylelds.

Wildlife

The suitability of different parts of the Amador Area
for wildlife is discussed in this section. Each farm or
ranch is a complex community made up of many kinds
of plants and animals. The abundance and kind of wild-
life in a particular area depend upon the food and vege-
tative cover produced by the soils there. A successful
habitat for wildlife can be maintained only if all living
things in it are in biologic balance. The biologic balance
generelly can be changed to favor desirable species of
wildlife by providing better habitats for them, Desirable
kinds.of wildlife help to destroy insect pests, rodents, and
weed seeds.  Among the desirable kinds of wildlife in the
Area are many kinds of game birds, large game animals,
waterfowl, and fish. There are also many kinds of song-
birds and small mammals that depend on farmlands for
food and shelter.

Game and fish are important to recreabion in the Ares.
They can be encouraged to live in a particular ares if'
their needs are considered. No two kinds of wildlife have
the same requirements, but all kinds need food, cover,
and water, Food must be plentiful and close to cover
that will furnish protection from enemies and weather.
The cover must conceal the nests and young and provide
shelter from hot sun and chilling rain, Overgrazing by
livestock and unconitrolled burning are harmful to wild-
life. The kinds of habitat preferred by wildlife in the
Area are discussed in the paragraphs that follow.

In the rolling oak-grass country in the western part of
the Area, valley quail, mourning doves, ducks, geese, band-
tailed pigeons, and s few pheasants are the most common
game birds. Here the Auburn, Supan, Mokelumne, and
Red Bluff soils can be improved for quail if selective
cutting of oank is done and the brush from the trees is
stacked in small piles to help provide escape cover. Water
is scarce in places, especially for quail, which have =
limited range of about one-quarter of a mile in radius.
If seeps, springs, stock ponds, or streams are too distant,
the placing of guzzlers, simple modifications of livestock
watering facilities, or other watering devices helps in-
crease the number of quail.

In croplands in the western part of the Area, the Honcut,
Ryer, Sierra, Snelling, and other arable soils provide ample
food and water for wildlife. T'hese arens can be improved
for upland game birds through the use of cover crops,
stubble mulching, tillage, crop rotations, fertilizer, and
other practices that improve yields. Tlanting of hedge-
rows also improves the areas for wildlife. Clean plowing,
burning, early mowing of watercourses, and indiseriminate
use of insecticides and weedkillers are harmful to most
kinds of wildlife.

In the low foothills the Iron Mountain, Exchequer,
Hennelce, and other soils that are low in productivity and
covered with brush have little value for agriculture. = Ma-
ture stands of brush provide little food for wildlife. The
new growth of leaders in dense, old stands of brush is
beyond the reach of deer, especially the fawns, and the
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dense overstory shades out grass and forbs. The areas
can be improved for quail, deer, and other wildlife by
removing brush and stacking some of it in small piles to
provide cover, especially for quail. Then grass and forbs
can revegetate on the cleared areas and provide additional
food for wildlife, Supplementary water must be provided
in places for quail. On some ranches the quail habitat is
good, and the areas provide supplementary income if
leased for hunting.

Waterfowl, especially Canada geese, use the reservoirs
in the foothills as resting and drinking places in winter.
Mallards, cinnamon teal, and woodducks nest near the
reservoirs in summer. Woodducks like hollow trees near
water as nesting places. Their number increases markedly
if nesting boxes are placed in trees near reservoirs and
streams.

The coniferous forests in mountainous arcas provide
habitats in places for mountain quail, band-tailed pigeons,
doves, deer, and bears. On the better forest soils, such
as the Aiken, Cohasset, and Musick, the dense canopy
of trees and thick mat of pine needles limit the growth
of grass, forbs, and tender shoots of shrubs that would
provide hrowse for game. Stands of brush on the shallow
Mariposa, Maymen, and Iron Mountain soils, however,
are extensive in places. In these places providing browse-
ways for the animals and firebreaks to protect the trees
would also benefit wildlife. Stacking brush in clenred
areas provides escape cover for quail. Deer like to feed
on sweeb birch, scrub oak, and ceanothus. Bears prefer
manzanita berries, coffee berries, and similar fruiting
plants. If large arcas of forest are clear cut, burned, or
grazed by stock, and if den trees are removed, the number
of bears decreases. Newly planted orchards, vineyards,
and gardens in these areas require fencing to prevent
damage by deer. Deer are also likely to damage young
conifers.

Throughout the Area, there are several kinds of rodents
that are considered agricultural pests because of the
severe damage they cause. Pocket gophers, ground
squirrels, jackrabhbits, field mice, brown rats, porcupines,
and in places, muskrats and heavers, cause damage to
earthfill dams, ditches, and other water structures.
Porcupines damage young plantings of conifers as well as
native trees. The unfavorable market price for Iong-
haired fur has almost stopped commercial trapping of
fur-bearing animals. As & result, the number of skunks
has increased considerably, and skunks are now a problem
in the control of rabies in the Area. Coyotes, wildeats,
gray foxes, and raccoons are the main predators through-
out the Area, but there are also mountain lions, or cougars,
in places. Stray dogs and dog packs cause damage to
- livestock and deer in some areas.

Rattlesnakes are numerous, especially in rocky areas
adjoining watering places. The redheaded woodpecker
damages fenceposts, buildings, and other wood structures.
The California bluejay is likely to be a nuisance in
orchards,

At higher elevations the lakes and streams are stocked
with trout. At lower elevations black bass, bluegill, and
catfish are numerous in the lakes and streams. Salmon
and steelhead formerly spawned in most major streams,
but construction of the Pardee Reservoir on the
Mokelumne River prevents spawning in most places.
However, & large artificial spawning channel for salmon
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and steelhead is being planned for construction below the
Camanche Dam. - :

There are many reservoirs and stockwater dams in the
Area, and most of them are stocked with fish. Trout can
be planted in those bodies of water that stay at a tem-
perature of less than 75% K. in summer. In the warmer
ponds large-mouthed black bass, bluegill, red-eared
sunfish, and catfish can be stocked. DBass and bluegill can
generally be obtained from the Department of Fish and
Game for initial stocking of ponds, or they can be
purchased. One planting is generally all that is required.
Trout generally must be restocked annually or biannually,
and the fish must be purchased. A stocking permit is
required if any stocking is done. Ponds that are stocked
can provide supplemental income for the owner in return
for their recreational use.

Engineering Interpretations *

Soils engineering deals with soil as structural material
and as foundation material upon which structures are
built. In a broad sense, it is fundamental to many other
branches of engineering. Engineering properties ol soils
vary widely even within the limits of & single construction
project, and generally, soils must be used where they
occur and in the condition in which they are found.
Consequently, much of the practice of soils engineering
is concerned with locating and classifying soil materials,
delermining the engineering properties of the available
soils, correlating properties of these soils with the require-
ments of the job, and selecting appropriate materials for
each job from those available.

This section contains general soils information useful
for engineering interpretations. The soil map and soil
descriptions, as well as the engineering data given in
tables in this section, can be used by engineers to make
preliminary studies of a site where construction is planned
and to predict behavior of the particular soils at the
proposed site. By using the information in the soil survey
report, the soils engineer can concentrate on the most
suitable kinds of soil, Then a more detailed study of
those soils can be made at a minimum cost.

The information about soil propertics is not specific enough
for all engineering purposes and should not be used in leu of
detailed wnuestigations of the site. 1t should be used only in
planming more detailed engineering field surveys to determine
the in-place condition of soils at the site of the proposed
engineering structure.

Engineering classification systems

Most highway engineers classify soils in accordance with
the classification developed by the American Association
of State Highway Officials (AASHO) (I, 21). In this
system soil materials are classified i seven principal
groups. The groups range from A-1, which consists of
gravelly soils of high bearing capaeity, to A-7, which
consists of clayey soils having low strength when wet.
Within each group the relative engineering value of the
soil material is indicated by a group index number,
Group index numbers range from 0 for the best material to
20 for the poorest. The group index number is shown in
parentheses, following the soil group symbol-in table 4.

Some. engineers, particularly those who work on the

+ By R. A. MmLER, engineer, Soil Conservation Service.
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design of dams and airfields, prefer the Unified soil classifi-
cation (30, 21). In this system soil materials are classified
as coarse grained, 8 classes; fine grained, 6 classes; and
highly organic. Compressibility and plasticity are im-
portant features in this classification. The last column of
table 4 gives the classification of the tested soils of Amador
Area according to the Unified system.

Engineering test data

Test data for each of eight extensive series in the Area
are given in table 4. Samples from 15 soils taken in
representative sites of the eight series were tested in the
laboratory of District X, California State Division of
Highways. The data in table 4 show the mechanical
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analysis, liquid limit, plasticity index, moisture-density
relationship, and the cﬁmssiﬁcation of the samples under
the American Association of State Highway Officials
(AASHO) system and the Unified system.

Mechanical analyses of the samples were made to
determine the relative proportions of the different sizes
of particles in the soil material. The size and proportions
of the particles affect the behavior of soil material when
it is used for engineering purposes. Some terms used by
soil scientists, as terms for soil texture, have different
meaning to engineers. For example, clay, in present
usage of many soil laboratories, refers to mineral grains
less than 0.002 millimeter in diameser; engineering tests
report as clay the mineral grains less than 0.005 millimeter

TABLE 4.—Engineering test

Mechanical analysis l—
River-
California | side
Division Soils Percentage passing sieve—
Name of soil and type location Parent material of Labora-| Depth | Horizon
Highways | tory
report report
number | number No. 4 No. 8 | No. 16
(4.76 (2.38 (1.19
mm,) mm.) mm.)
Aiken loam: Inches
SW1; of NEY of sec. 34, 1. 8 N, . | Andesitic conglomer- | 59-3217 11348 0-15 Al 100 96 91
13 E. ate. 59-3218 11352 49-59 B21 . __ 100 99
59-3219 113556 84-92 B3z ... 100 09
SW, corner of NEY of sec. 83, T. 8 | Andesitic conglomer- | 59-3220 | 11356 0-9 Al 100 98 91
N, R. 13 E. ate. 50-3221 11361 5469 B2 |- 100 99
59-3222 11363 92-100 B3 | 100 99
Ahwahnee loam: )
NE1; of SW1 of séc. 36, T. 8 N., R. | Granodiorite. 590-3238 | 59345 0-7 Ap 100 08 92
10 E. 59-3239 59347 16-28 R2 100 94 88
59-3240 | 59348 | 28-37+ | Dr 100 84 70
SE!4 of SEY of sce. 31, T. 8 N, R. | Granodiorite. 59-3235 | 59340 0-9 Al 100 99 96
11 E. 59-3236 50342 16-27 B2 100 98 95
59-3237 59344 32-364 | Dr 100 99 91
Auburn silt loam:
300 fect NE. of SW. corner, sce. 7, T. | Amphibolite schist. 59-3216 59311 1-7 A12 100 97 94
7N,R. 0L
u mile W. and 100 feet N, of SE. Amphibolite schist, 59-3215 59307 | 114-9 Al12 100 96 092
corner, sec. 6, T. 6 N, R. 9 &,
Josephine gravelly loam:
0.35 mile N. of SE. corner, sec. 24, | Metasedimentary 7 60-3783 | . 60120 2-9 A3 91 88 85
T.7N,R. 11 E. rocks (Calaveras 603780 60131 22-37 B2 |___..__ 100 97
formation). 60-3779 60132 37-47 B3 100 99 98
Musick sandy loam: o
SEY4 of SEY of see. 18, T. 7 N., R. | Granodiorite, 50-3226 | 59332 0-14 Ap 100 a9 97
13 E. 50-3227 | 50335 | 20-47 B22 100 99 98
50-3228 | 59338 | 7497 Cr ... 10

See footnotes at end of table.
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in diameter. These and other terms used by soil scientists
are defined in the “Soil Survey Manual’ (27).
Moisture-density relations, the relation of moisture
content and the density to which & soil material can be
compacted, are important for engineering purposes. If soil
material is compacted at successively higher moisture
content, assuming that the compactive effort remains
constant, the density of the compacted material increases
until the optimum moisture content is reached. After
that, the density decreases with increase in moisture
content. The moisture content at which the maximum
dry density is obtained is the optimum moisture content.
The tests to determine ligmd limit and plastic limit
measure the effect of water on consistence of the soil

data for Amador Area, Calif.
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material, As the moisture content of a clayey soil
increases from a very dry state, the material changes from
a solid to a semisolid or plastic state. As the moisture
content is further increased, the material changes from a
plastic to a liquid state. The plastic limit is the moisture
content at which the soil material passes from a semisolid
to & plastic state. The liguid limat is the moisture content,
at which the soil material changes from a plastic to a
liquid state. The plasticity index is the numerical differ-
ence between the liquid limit and the plastic limit.
It indicabes the range ol moisture content within which a
soil materinl is in a plastic condition. A nonplastic soil is a
soil that is granular or without cohesion for which the
liquid or plastic limit cannot be determined.

" Mechanical analysis '—Continued Moisture-density ? Classification
Percentage passing Percentage smaller than— Plas- Density
sicve—Continued . Liquid | ticity | Maxi- | Opti- in
limit index mum mum place *
dry mois- AASHO ¢ | Unified 8
No. 30 |No. 100{No. 200 0.05 0.02 0.005 0.002 density ture
{0.59 | (0.149 ] (0.074 | mm. mmn, mm. min. content
mm.) | mm.) | mm.)
Lb. per Lb. per

cu. ft. Percent cu. fi.
84 65 53 43 30 16 10 42 6 88 30 65 | A-H(4)___._ ML.
97 Yl 84 72 64 48 37 50 17 96 27 87 | A-7-5(18)_.| ML.
96 85 79 74 62 46 37 51 15 92 27 82 | A-7-5(12)__| ML.
83 64 54 46 34 19 10 46 8 86 32 61 | A-5(d) ML.
96 84 77 73 67 52 42 53 19 92 30 84 | A-7-5(14)__| MH.
96 85 78 69 64 48 39 50 14 89 34 79 | A-7-5(12)..] ML.
81 61 51 38 28 13 7 27 4 126 7 86 | A-4(3)_._._ ML-CL.
20 61 56 40 28 14 9 24 3 133 9 100 | A-4(4).____ ML.
61 41 33 24 16 6 4 27 3 133 9 112 | A-2-4(0)___| SM.
83 63 56 40 30 14 9 27 4 127 10 08 | A-4(4)___._ ML-CL.
86 67 57 44 32 17 11 27 7 128 10 08 | A4(4).___. MIL-CL.
79 54 42 32 22 8 5 27 3 134 10 98 | A-4(1)_____ SM.
91 81 76 64 47 18 11 26 4 122 15 ® A-4{8y ___. ML~CL.
88 78 73 65 52 25 14 28 7 122 13 ®) A-4(8)_ . __ ML-CL.
81 76 63 54 40 24 15 29 ® 115 14 ) A—4(6)_____ ML.
95 85 80 74 62 45 39 46 14 107 20 ®) A-7-5(11)_ .| ML.
94 86 81 75 62 43 34 46 13 108 19 ®) A-7-5(10)_..| ML.
93 70 56 40 33 19 12 38 7 94 23 62 | A-4{4)_____ ML,
94 76 67 57 51 38 32 49 15 104 21 88 | A-T7-5(10)._] ML.
94 65 51 46 36 24 19 41 8 108 18 02 | A-5(8)____. ML.
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TasLE 4.— Engineering test dala
Mechanical analysis '—
River-
California side
Division | Soils Pereentage passing sieve—
Name of soil and type location Parent material of Labora-| Depth |Horizon
Highways | tory '
report report
number | humber No. 4 No.8 ! No.16
(4.76 (2.38 (1.19
mm.}) mmm.) mm.}
Pentz sandy loam: . Inches
0.1 mile 8. of center of NW of sec. | Rhyolitic tuff 60-3785 6085 0-5 ALl focmccocfocacacan 100
30, T. 5 N, R. 10 K. (Vaolley Springs 60-3782 6089 28-454 | C2 100 90 82
formation),
0.2 mile N. of senter of SEY of sec. | Rhyolitie tuff 60-3781 60-01| 0-5 All 99 99 a7
9, T.5 N, R. 9 E. {Valley Springs 60-3784 6095 | 28-46+4+ | C3 100 98 93
formation),
NEY of NW%4 of sec. 1, T. 6 N., R. | Granodiorite. 59-3223 59326 9-20 A3 feaooooo- 100 98
12 B, : 50-3224 50329 39-58 B22 . 100 98
59-3225 | 59331 | 78-100+4| B3 |- 100 98
Sierra coarse sandy loam:
SW of SWY of see. 29, T. 8 N, R. | Granodiorife. 59-3232 | 59349 0-8 Ap 100 98 91
11 E. , 59-3233 59352 27-48 B2 |- 100 96
59-3234 | 59354 | 68-784 | O1 | ..o 100 96
NEY of SEY of sec. 19, T. 8 N., R. | Granodiorite. 59-3229 59355 0-6 Ap 100 98 90
11 E. 50-3230 53359 33-45 B22 100 99 92
59-3231 59361 66~73 C1 100 97 91
Sites loam:
NE, corner of sec. 9, T. 8 N, R. 12 E, | Schist (Calaveras ¢ 59-3200 59278 0-8 Allp 86 80 77
formation). 9 59-3210 59280 15-27 B11 90 88 84
10 59-3211 50283 45-55 B22 89 86 85
1 mile B, of center of sec. 21, T. 6 N., | Schist (Calaveras 59-3212 59287 | 21-7 Al12 100 96 91
R. 12 E. formation). 50-3213 59290 27-44 B2 100 96 94
_ 59-3214 50292 62-72 CL 100 96 95

1 Tegts performed by District X, California Division of Highways, in accordance with procedures given in the “California Materials

Mannal for Testing and Control Procedures.”

by the soil survey procedure of the Soil Conservation Service (SCS).
and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 milli-
In the SCS soil survey procedure, the fine maberial is analyzed by the pipetie method and the materind coarser than 2

hydrometer method
meters in dinmeter,

millimeters in diameter is excluded from caloulations of grain-size fractions.

for use in naming textural classes of soils.

2 Moisture-density tests performed by the 5-layer procedure of the Californiy Division of Highways.

Results by this procedure may differ somewhat from regults that would have been obtained

In the Culifornia provedure, the fine material is analyzed by the

The mechanical analyses used in this table arc not suitable

Resulis of this procedure generally

differ from values obtained in the 3-layer procedure used by the American Association of State Highway Officials (AASTIO),
3 Density in place tests performed by SC8 from undisturbed core samples.

Soil properties significant to engineering

In tables 5 and 6 soil properties significant to some
engineering work are given. Interpretations of the dif-
ferent soils for irrigation are not given, becauge engineers
in this Area commonly use the agricultural classification
of soils presented in ofher parts of the report in planning
an irrigation system. Also, soil complexes are not listed
in the tables. ~ For characteristics of the complexes, refer
to the individual soil series or land types that make up
the complex.

Table 5 lists the soils in the Area and the map symbols
for each and gives a brief description of the soils and of
their estimated characteristics and properties. It also
gives the textural classification of the U.S. Department of
Agriculture, estimates of the Unified classification, and

- ecstimates of the classification used by the American
Association of State Highway Officials. In addition,
the permeability, available water capacity, reaction, and
shrink-swell potentinl are estimated. The estimates are
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Mechanieal analysis —Continued Moisture-density 2 Classification
Peércentage passing Pereentage smaller than— ] Plas- Density
sieve—Continued Liquidt | ticity Maxi- Opti- in
’ lmit index mum mium | place 8
dry mois- AASHO* | Unified s
No: 30 {No. 100|No. 200; 0.05 0.02 0.005 0.002 density | ture
(0.59 | (0.149 | (0.074 | mm. mm mm. mm, content
mm.) | mm,) | mm.)
Lb. per L. per
cu. ft. Percent cu. ft,
94 56 39 34 22 13 9 ) 107 11 ® A-4(1)_____ SM.
68 37 26 23 13 71 4 ®) a7 16 ©) A-2-4(0)___| SM.
95 69 46 41 28 15 - 10 ®) 102 18 ) A-4(2)y_ . ___ SM.
90 46 29 25 16 7 4 ®) 88 24 " A-2-4(0)___} SM.
91 61 50 42 34 22 16 26 6 118 15 76 | A-4(3)_____ SM-SC.
90 61 50 43 33 26 22 40 11 108 17 96 | A-6(3)_____ SM.
89 | 66 54 5l 37 22 17 42 10 107 17 82 | A-h(4)._.__ MI.
75 54 45 37 27 16 11 28 5 124 10 ) A-4(2) ___. SM-SC.
85 73 67 60 50 35 30 42 17 117 14 102 | A-7-6(10)..{ MIL-CL,
86 66 53 41 30 15 12 30 5 127 10 106 | A-4{4)___.. MIL.
76 56 48 35 27 16 11 30 5 121 10 91 | A-4(3)_.___ SM.
81 65 53 45 35 22 16 29 7 126 11 109§ A-4(4) ____ ML-CL.
80 56 45 35 23 10 8 30 3 127 10 111 | A-4(2)_____ SM.
74 85 50 41 31 19 16 32 5 110 16 71| A—4(5) ... ML
82 75 G5 50 41 28 21 28 6 116 15 79 | A-4(6).____ MI~-CL.
83 79 70 56 50 40 35 45 21 113 18 ® A-7-6(12)__| CL.
87 79 61 44 30 18 12 23 1 119 12 84 | A—4(8)uo___ ML,
92 88 81 67 55 46 39 48 20 111 15 96 | A-7-6(14)__| MIL~CL.
93 &4 71 56 30 25 20 39 8 117 13 103 | A—4(T) a0 ML,

+ Based on American Association of Highway Officials Designation:
SC8 and Bureau of Public Roads have agreed to cansider that all soils having

5 Based on the Unified soil classification system (80).

plasticity indexes within two poinis from A-line are to be given a horderline classification.

by this use are SM-SC and ML-CL,.
8 Not determined.

M 145-49 (1).

Examples of borderline classifications obtained

™ In this sample, 95 percent passced the ¥-inch sieve and 100 percent passed the 2M4-inch sieve.

8 Nonplastic.

® In this sample, 97 percent pussed the ¥-inch sieve and 100 percent passed the 1Y-inch sieve,

1% Tn this sumple, 100 pereent passed the ¥-inch sieve.

based partly on examinations made in the field and partly
on results of test data givenin table 4. Since the estimates
are only for typical soils, considerable variation from these
values should be anticipated. More information on the
range of propertics of the soils can be obtained in other
sections of the report.

The brief description of the soil gives the texture and
thickness of significant horizons and is the most exten-
sive mapping unit in the series.

The available water capacity, expressed in inches per
inch of soil depth, 18 the approximate amount of capillary
water held in the soil when wet to field capacity. This
amount of water will wet air-dry soil to a depth of 1 inch
without deeper percolation. In general, the amount of
water in a soil available to planis 3 days after free water
from a good rain or thorough irrigation has heen removed
by drainage can be assumed to be the available water
capacity of that soil.
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TaBLE 5.—Estimated characteristics and
Depth Classification
Map Boil Brief description of soil from
symbol surface
USDA texturc
Inches
AaB Ahwahnee loam, 3 to 9 percent slopes. About 3 feet of loam on strongly weath- 082 | Loam .. ... _.______._.
AaB2 Ahwahnee loam, 3 to 9 pereent slopes, eroded. ered granitic rock. 324 Weathered granitic
AaC Ahwahnee loam, 8 to 16 percent slopes. rock.
AaC2 Ahwahnee loam, 9 to 16 pereent slopes, eroded.
AaD Ahwahnee loam, 16 to 31 percent slopes.
AaD?2 Ahwahnee loam, 16 to 31 percent slopes, eroded.
AdD Ahwahnee very rocky loam, 9 to 31 percent
slopes.
AdD3 Ahwahnee very rocky loam, 16 to 31 percent
slopes, severely eroded.
AdE Ahwahnee very rocky loam, 31 to 51 percent
slopes.
AcE Ahwahnee very rocky loam, shallow, 16 to 51
slopes.
AfD Ahwahnee extremely rocky loam, 9 to 51 per-
cent slopes.
AhB Aiken loam, 3 to 9 percent slopes. About 2 feet of cobbly loam, 1 foot of 0-24 Cobbly loam_ . __._.._.
AhC Aiken loam, 9 to 16 percent slopes. cobbly clay loam, and about 5 feet | 24-37 Cobbly clay loam____
AkC Aiken cobbly loam, 3 to 16 percent slopes. of cobbly clay over deeply weathered, 37-02 Cobbly clay__._.______
AkD Aiken cobbly loam, 16 to 31 percent slopes. voleanic  conglomerate. In  the | 924 Deeply weathered,
AKE Aiken cobbly loam, 31 to 51 percent slopes. cobbly loams, cobblestones make up voleanie conglomer-
AmE Aiken very rocky loam, 16 to 51 percent slopes. as much as 25 percent of the soil ate.
AmF Aiken very rocky loam, 51 to 71 percent slopes. mass.
AnD Argonaut gravelly loam, 3 to 31 pereent slopes. | About ¥ foot of gravelly heavy loam 0-6 Gravelly heavy loam.__.
AoD Argonaut very rocky loam, 3 to 31 percent and 1% feet of clay over deeply 6-10 Gravelly heavy clay -
slopes. weathered meta-andesite. loam.
10-21 Clay oo oL
21-27+| Decply weathercd
meta-andesite.
ApD Auburn silt loam, 0 te 31 percent slopes. About 1 foot of silt loam -and about 1 0-0 Silt loam.______________
ArC Auburn silt toam, moderately deep, 3 to 16 per- foot of heavy silt loam over partly 9-14 Heavy silt loam. ... _.
cent slopes. wesathered, metabasie rock. 14+ ‘Weathered, metabasic
ArD Auburn silt loam, moderately deep, 16 to 31 rock,
percent slopes.
AsB2 Auburn very rocky silt loam, 3 to 9 percent
slopes, croded.
AsD Auburn very rocky silt loam, 3 to 31 percent
slopes.
AsE Auburn very rocky silt loam, 31 to 51 pereent
slopes.
AtD Auburn very rocky silt loam, moderately deep,
3 to 31 percent slopes.
AtE Auburn very rocky silt loam, moderately decp,
31 to 51 percent slopes.
AuD Auburn extramely rocky silt loam, 3 to 31 per-
cent slopes.
AuF Auburn extremely rocky silt loam, 31 to 71 per-
cent slopes.
AvE Auburn extremely rocky silt loam, moderately
deep, 31 to 71 percent slopes.
CaC Cohasset loam, 5 to 16 percent slopes. About 1 foot of cobbly loam and 2 feet 0-8 Loam._ _ . _______.__
CaD Cohasset loam, 16 to 31 percent slopes. of clay loam underlain by about 4 8-39 Clay loam_____.______
ChC Cohasset very cobbly loam, 3 te 16 percent feet of weathered andesitic conglom- | 394 Weathered andesitic
slopes. ) erate, conglomerate.
CbE Cohasset very cobbly loam; 16 to 51 percent
slopes.
CbF Cohasset very cobbly loam, 51 to 71 percent
slopes.
CecC Cohasset very eobbly loam, moderately deep, 3
to 16 percent slopes.
CcE Cohasset very cobbly loam, moderately deep,

16 to 51 percent slopes.




properties of soils of the Amador Area

AMADOR AREA, CALIFORNIA

51

Classification—Continued Available
Permeability water Reaction | Shrink-swell Remarks
capacity potential
Unified AASHO
Inches per inch
Inches per hour of soil pIf value
MI~CL_____ A4 ______ .. 0.82.5 | 013 5 7-6. 0 | Low Geologic erosion active on steep arca; a few dikes
_________________________________________________________________________ of quartz and other rocks; in places rock out-
crops cover 2 to 15 percent of the surface area;
rock fragments within the profile are variable.
ML_________ A-5(4)_______ 0.8-2.5 | 0.18 5.8-6.3 | Low. Cobblestones 5 to 16 inches in diameter oceupy as
MH_________ A-T-5(14). ... 0.2-0. 8 0. 21 4, 8-6. 0 | Moderate. much as 30 percent of the profile, and their
ML______._. A-7-5(12y____| 0.2-0.8 [ 021 4. 8-6. 0 | Low, number generally increases with insreasing
__________________________________________________________________________ depth; erosion hazard is slight.
SM___..____ A-2-4_ _______ 0.8-25 | 0.13 6. 2-6. 5 | Moderate. In places rock outerops cover as much as 25 per-
MI-CL_____ A4, A-6_____ <0, 05 0,17 6. 1-6. 5 | Moderate. cent of the surface and the soil contains from 15
to 25 percent of rock fragments by volume; at
CH. ........ A-T .. < 0. 05 0. 18 6. 1-6. 5 | High a depth between 10 and 14 inches a lens
__________________________________________________________________________ of hard, broken stonc occurs near the upper
boundary.
MIL-CL_____ A-4(8y_______ 0.8-2.5 | 0.15 6. 3-6. 5 | Moderate. In places rock outerops oceupy from 5 to 40 per-
ML-CL___.. A-4(8)y ______ 0.8-2 5 0,17 6. 2-6. 5 | Moderate. cent of the surface; cobblestones and pebbles
__________________________________________________________________________ make up as much as 25 percent of the soil mass
in places,
ML._________ A-4 . 0.8-2. 5 0. 17 5.5-6. 0 | Low. Cobbly soils in the mountainous uplands at an
Cl__ . ... A-B_____._. 0.5-2.0 0.17-0. 21 | 4. 5-5. 0 | Moderate. elevation between 2,000 and 3,500 fcet.
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TapLE 5.—FEstimated characteristics and

Dapth Classifieation
Map Soil Brief description of soil from
symbol surface
USDA texture
Inches
CoC Cohasset very cobbly sandy loam, 3 to 16 per- | About 2 feet of sandy loam, 1 foot of 0-21 Sandy loam . ... ______
cent slopes. loam, and 4 feet of clay loam over 21-30 Loam__ ... ... ___
CoE Cohassct very cobbly sandy loam, 16 to 51 per- partly weathered andesitic con- | 30-74 | Clay loam____ ... __
ecnt slopes. glomerate.
74-80-+| Partly weathered
andesitic conglomer-
ate.
EcD Exchequer very rocky silt loam, 3 to 31 percent | About 1 foot of silt loam over meta- 0-6+ | Silbloam______________
slopes. basic roek.
EcE Ixchequer very roeky silt loam, 31 to 51 percent
slopes.
FdC Fiddletown gravelly loam, 9 to 16 percent | About 1 foot of gravelly loam, which is 0-10 Gravelly loam _____.___
slopes. more gravelly with inereasing depth, )
FdD Fiddletown gravelly loam, 16 to 31 percent over weathered schist and slate. 10-45 Very gravelly loam. - .
slopes. : 454 Fractured schist and
FgB Tiddletown gravelly loam, deep, 3 to 10 percent slate.
slopes.
FoE Fidtdlet‘.own very rocky loam, 16 to 51 percent
stopes.
FoF Fiddlpctown very rocky loam, 51 to 71 percent
slopes.
FtE Fiddletown very rocky loam, deep, 16 to 51
percent slapes.
HaD Henncke very roeky loam, 3 to 51 percent | About 1 foot of gravelly loam and clay 0-4 Gravelly loam_________
slopes. loam over hard serpentine. 4-94 | Gravelly clay loam..._
HcC Holland eoarse sandy loam, 5 to 9 percent | About 1 foot of coarse sandy loam, 1 0-10 Coarse sandy loam. ...
slopes. foot of heavy coarse sandy loam, 2 10-22 Coarse sandy loam_ ___
HcD Hoalland coarse sandy loam, 9 to 16 percent feet of coarse sandy clay loam, and 22-49 Coarse sandy clay
.slopes. 1% feet of light coarse sandy clay loarn.
HcE Holland coarse sandy loam, 16 to 36 percent loam over deep, weathered granitic 49-58 Light coarse sandy
slopes. rock. loam.
HdC Hotland coarse sandy loam, deep, 5 to 9 percent: 58-70+| Weathered granite_._ ..
slopes.
HdD Holland coarse sandy loam, deep, 9 to 16 per-
cent slopes.
HfD Holland very rocky ecoarse sandy loam, 9 to 16
percent slopes.
HfE Holland very rocky coarse sandy loam, 16 to 51
pereent slopes.
HfF Holland very rocky eoarsc sandy loam, 51 to 71
percent slopes.
HKE Holland very rocky coarse sandy loam, deep,
16 to 51 pereent slopes.
Hm Honeut clay loam, over clay. About 224 feet of very fine sandy loam 0-30 Very fine sandy loam___
Hn' Honeut silt loam. underlain by 3 feet or more of silt 30-60-4| Silt Toam .o oooo.._
Ho Honcut very fine sandy loam. loam; goils consist of stratified allu-
Hs Honcut very fine sandy loam, moderately well vinm.
drained.
Hv Honcut very fine sandy Joam, channeled.
1dC Tnks loam, deep variant, 3 to 16 percent slopes. | About 1 foot of loam, 14 foot of heavy 0-7 Loam_. _______.______
loam, and about 2 fect of clay loam 7-11 Heavy loam_____.____
over hard, andesitic sandstone. 11-314| Clay loam_._ ... ____
IsE Iron Mountain very stony loam, 9 to 51 pereent | About 2 fect of very stony loam under- 0-204| Very stony loam____ __
slopes. lain by hard, tuffaceous breceia.
IvE Iron Mountain very stony loam, rhyolite sub-
stratum, 9 to 51 percent slopes.
JgE Jiggs very rocky loam, 16 to 51 percent slopes. | About 132 feet of very stony loam over 0-15 Gravelly loam_________

rhyolitic tuff.
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Classification—Continued Available
Permeability watber Recaction | Shrink-swell Remarks
capacity potential
Unified AASHO
Inches per inch
Ineles ter hour of soil pH value

SM___ ... A-2 . 2.5-5.0 0. 10 5, 8-6. Moderate. Moderately steep to steep, cobbly soils on

ML .. A4 2.5-5.0 0. 13 5.5 Moderate. andesitic ridges at an elevation of more than

CL_.____._... A-6_________. 0.2-0, 8 0.15 4. 5-5. 0 | Modcrate to than 3,500 feet.

high.

SM. .- A2 . 0.8-2. 5 0. 08-0. 13 | 6. 0-6. 5 | Moderate. Excessively drained rocky soils that are subject
to erosion; about 30 percent of the surface
area is rock outerop. :

SM-SC__.._. A4 ... 0.8-2.5 0.11 | 6.2 Low to Pebbles and cobblestones make up about 25 per-

moderale. cent of the surface layer, and the number of

CGM.o__._-. Al oo 5.0-10. 0 0. 067 | 6.0-6.5 | Tow. stones increases with increasing depth; subject

__________________________________________________________________________ to ergsion if unprotceted; bedrock is generally
tilted vertically ; tends to bulk as bank yardage.

SM._ . aean A-2-4._______ 0,8-2. 5 0.05 | 6.9 Low. Geologic erosion is active; gravel makes up as

SM,8C______ A-2-7________ 0.8-2 5 0. 08 6.9 Low. much as 50 pereent of the soil mass.

1 A2 .. 2 5-5.0 0.11 | 6.3-6.5 | Low. Soils are well drained and subject to crosion if

SC________.. A-2-6or7____ 0.8-2. 5 0.12 6.0 Moderatc. unprotected; rock outerops cover 5 to 25 per-

B . 26 . 0.2-0.8 0.15 | 5 8-6.0 | Low to cent of the surface; stone fragments make up

moderate, as much as 20 pereent of the soil; weathered

SCo oo A-2-6..._____ 0. .8-2.5 0.13 5 6 TLow. bedrock is suitable for drainage filter material.

SMoaeeoicae A2 __ 0. 825 0.13 6. 5-7.0 | Low. Soils are well drained to moderately well drained

SM-ML_.____ A-2, A-4_____ 0.2-0. 8 0. 11 7.0-7. 5 | Low. and contain mining debris and creek overwash
in places; water table is generally at a depth of
more than 5 feet; gullicd in places; layers of
sand and gravel 3 to 14 inchaes thick in places.

SCo . A-2-6..______ 0. 8-2.5 0.13 | 6.0-6.3| Tow. Soils are well drained and contain hard, andesitic

ML______._. A-4________. 0.8-2. 5 0.14 160 Low, sandstonc at o depth between 20 and 86 inches;

MI—CL.._.. A4 A-6_____ 0.2-0. 8 0.15 | 6.0 Low. in some areas there are cobblestones or pebbles
on the surface.

GM____.____ A-2_ . 0.8-2. 5 0.10 5.8-5. 8 | Low. Soils are well drained to cxecssively drained and
subject to crosion if unprotected; pebbles and
cobblestones make up as much as 50 percent of
the soil mass; tends to bulk as bank yardage.

SM-SC...._. Ado_ . 0.8-2.5 0.13 | 6.3 Low. Soils are well drained and subject to slight erosion;
in places as much as 40 pereent of the soil mass
consists of rocks and eobblestones; bedrock is

white and gray.
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TABLE 5.—Hstimated characteristics and

Depth Classification
Map Soil Brief deseription of seil from
symbol surface
USDA texture
'
Inches
JmC Josephine loam, 3 to 16 percent slopes. About 1 foot of gravelly loam and 3 feet 0-9 Gravelly loam ... ___.
JmD Josephine loam, 16 to 31 percent slopes. of silty clay loam over decomposed 9-37 Gravelly silty clay
JmE Jogephine lopm, 31 to 51 percent slopes. schist. loam.
JnC Josephine loam, deep, 9 to 16 percent slopes. 37-47 Bilty clay loam_._.____
JnD Josephine loam, deep, 16 to 31 percent slopes. 47-684( Decomposed schist____
JnE Josephine loam, deep, 31 to 51 percent slopes.
JoC Josephine very rocky loam, 3 to 16 percent
slopes.
JoE Josephine very roeky loam, 16 to 51 percent
slopes.
JoF Josephine very rocky loam, 51 to 71 percent
slopes.
JpE Josephine very rocky loam, deep, 16 to 51 per-
. cent slopes.
JpF Josephine very rocky loam, deep, 51 to 71 per-
cent slopes.
LaC Laniger sandy loam, 2 to 16 percent slapes. About 2 feet of sandy loam over hard, 0-28 Sandy loam.. ... ..
LgB Laniger sandy loam, thick surface, 0 to 5 per- rhyolitic tuff. 28+ Hard rhyolitic tuff____.
cent slopces.
Ln Limestone rock land. A very thin mantle of loam between |_____ .} __________________.__
outerops of recrystallized limestone
and marble; source of material used
in the manufacture of Portland
cement.
Lo Loamy alluvial land. Small areas of recent alluvial deposits ... ... _- e memimas
acljacent to stream channels; subject
to flooding; the soil mnaterial is simi-
lar to the Honcut soils.
Ma Made land. Dredger diggings refilled with soil ma- | ] ____..__._
terial from basic schist, slate, and al-
luvium from various sources; soil
material is stratified.
MbD Mariposa gravelly loam, 3 to 31 percent slopes. | About 2 feet of silt loam over decom- 0-4 Gravelly loam_________
MeD Mariposa very rocky leam, § to 31 percent posed schist. 4-15 Gravelly silty clay
slopes. loam.
McE Mariposa very rocky loam, 31 to 51 percent 15-23 SBilt loam_ ____._ ... __
slopes. 23-36 Decomposed schist_ ___
MgF Mariposa very rocky loam, 51 to 85 percent
slopes.
MgE Mayﬁmn very rocky loam, 9 to 51 pereent | About 1 foot of rocky loam over bed- 0-7 Rocky loam.__________
slopes. rock of tilted slate.
MkE MeCarthy very rocky loam, 16 to 51 percent | About 3 feet of very rocky loam and 1 0-31 Very eobbly loam....-_
slopes. foot of cobbly loam over weathered 314 Weathered
MkF MGICurthy very rocky loam, 51 to 71 pereent breceia conglomerate. conglomerate,
slapes.
MtC Mcharthy very cobbly loam, 3 to 16 perecent
slopes.
MmE MeCarthy and Jiggs very cobbly loams, 16 to
51 percent slopes,
Mn Mine tailings and Riverwash. Very stony and cobbly material in beds |_________| _____________________
of rivers and creeks, in areas that
have been placer mined, and in mine
dumps; subjcet to flooding in periods
of high water; source of construetion
material.
Mo Mixed alluvial land. Unclassified alluvial soils from mixed |- __|-.___________________
Mp Mixed wet alluvial land. sources in narrow stringers adjacent

to stream channels; soil material is
highly  stratificd and variable
throughout.
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Classification—Continued Available
Permeability water Reaction | Shrink-swell Remarks
capacity potential
Unified AASHO
Inches per inch
Inches per hour of goi oH nalue )

MLo___._._. A-4(6)_______ - 0.8-2.5 0.15 6. 0-6. 5 | Low. Soils are well drained and subject to erosion if

ML.________ A-T7-5(11) ... 0.2-0. 8 0. 18 5.3 Low. unprotected; slaty rock fragments are generally
in the profile or rock outerops on the surface.

ML________. A-7-5(10)._._| 0.2-0.8 0.17 | 49 Moderate.

SM.o_ ... _.__ A-4_________. 2. 5-5.0 0. 13 5.1-5. 5 | Low Soils are in swales; in places there is a layer of

__________________________________________________________________________ clay just above hard, rhyolitic tuff.
Lo 4. 0. 8-2. 5 0.14 | 6.0 Low Soils are well drained and subject to slight erosion

ML-CL_.___ A-4, A-6_.._. 0.8-2. 5 0.16 | 5.5 Low if unprotected; as much as 25 perecent of the
soil mass consists of pebbles and cobblestones;

ML._______. A-4_ . 0.8-25 0.14 |55 Tow rock outerops are common.

ML-CL_____. A4 A-6..... 0.825 0.14 | 60 Low Depth to bedrock ranges from 2 to 10 inches;
rock outerops are common; slaty rock frag-
ments make up as much as 30 percent of the -
soil in places.

GM.________ A-2 . 0.82.5 0.18 | 60 Low Soils are well druined; scattered outcroppings of

____________________ SRR SO URpI I FRU U PR OUTUURY U cemented conglomerate; at a depth of 21 to 31
inches; about 40 percent of the soil material
consists of cobblestones.
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TasLe 5.—Esttmated characteristics and

Depth Clagsifieation
Muap Soil Brief description of soil from
symbol surface
USDA texture
Ineles
MrB Mokelumne sandy loam, 2 to 5 percent slopes. | About 1 foot of sandy loam, 1 foot of - Sandy leam___________
MsD Mokelumne coarse sandy loam, 5 to 36 percent sandy elay, and 2 feet of coarse sandy 13-22 Sandy elay___________
slopes. clay loam over old sandstone or 22-52--| Coarsc sandy clay
clayey marine deposits. loam.

MuB Musick sandy loam, 3 to 9 percent slopes. About 2 feet of sandy loam, 2 feet of 0-14 | Sandy loam___________

MuC Musick sandy loam, 9 ta 16 percent slopes. clay loam, and 4 fect of sandy loam 14-23 Heavy loam._.__._____.

MuD Musick sandy loam, 16 to 31 percent slopes. over weathered granitie rock. 23-47 Heavy clay loam_._..._

MuE Musick sandy loam, 31 to 51 percent slopes. 47-97 | Fine sandy loam.._.____

MvC Musick very rocky sandy loam, 9 to 16 percent 974 Weathered granitic

‘ slopes. rock.

MvE Mousick very rocky sandy loam, 16 to 51 percent

slopes.

MvF Musick very rocky sandy loam, 51 to 71 percent

slopes.

MwE Musick very rocky sandy loam, moderately

deep, 16 to 51 percent slopes.

MwF Musick very rocky sandy loam, moderately

deep, 51 to 71 percent slopes.

MxF Musick extremely rocky sandy loam, mod-

erately deep, 51 to 71 percent slopes.

PaD Pardce cobbly loam, 3 to 31 pereent slopes. About 1 foot of gravelly loam snd 1 foot 0-9 Gravelly loam__.__._._
of cobbly gravelly clay loam over 9-18 Cobbly gravelly clay
weathered, andesitic conglomerate. loam,

18-4141 Weathered, andesitic
conglomerate.

PnC Pentz sandy loam, 2 to 16 percent slopes. About 134 feet of sandy loam over hard, 0-20 Sandy loam. ..o _.....

PnC2 Pentz sandy loam, 9 to 16 percent slopes, volcanic tuff. 20+ Hard voleanic tuff.__ ..

croded.

PnD Pentz sandy loam, 16 to 31 percent slopes.

PoE Pentz sandy loam, very shallow, 2 to 81 pereent

slopes.

PpC Pontz gravelly sandy loam, 2 to 16 percent

slopes.

PrA Perkins loam, 0 to 3 percent slopes. About 1 foot of loam, 1 faot of gravelly 0-8 Loam_____. _ _______.

PrC Perkins loam, 3 to 16 pereent slopes. loam, 1% fcel of gravelly clay loam 8-23 Gravelly loam..______.
over old, consolidated gravelly allu- 23-40 Gravelly clay loam____
vium. 404 Cemented gravelly

sandstone.

PiB Peters clay, 3 to 9 percent slopes. About 4 feet of clay over weathered, 0-4