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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains informa-

tion that can be applied in managing
farms, ranches, and woodlands; in selecting
sites for roads, ponds, buildings, and other
structures; and in judging the suitability of
tracts of land for farming, industry, and
recreation.

Locating Soils

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

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists all
the soils of the county in alphabetic order by
map symbol and gives the capability classifi-
cation of each. It also shows the page where
each soil is described and the page for the
range site, woodland suitability group, and
wildlife suitability group in which the soil
has been placed.

Individual colored maps showing the rela-
tive suitability or degree of limitation of
soils for many specific purposes can be de-
veloped by using the soil map and the infor-
mation in the text. Translucent material can
be used as an overlay for the soil map and
colored to show soils that have the same
limitation or suitability. For example, soils

that have a slight limitation for a given use
can be colered green, those with a moderate
limitation can be colored yellow, and those
with a severe limitation can be colored red.

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
discussions of the capability units, the vege-
tative groups, the range sites, and the wood-
land suitability groups.

Foresters and others can refer to the sec-
tion “Use of the Soils for Woodland,” where
the soils of the Area are grouped according
to their suitability for trees.

Game managers, sportsmen, and others
can find information about soils and wildlife
in the section “Use of the Soils for Wildlife,”

Ranchers and others can find, under “Use
of the Soils for Range,” groupings of the
soils according to their suitability for range,
and also the name of many of the plants that
grow on each range site.

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings, and
recreational areas in the section “Use of the
Soils for Community Development.”

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables that
contain test data, estimates of secil proper-
ties, and information about soil features that
affect engineering practices.

Scientists and others can read about how
the soils formed and how they ave classified
in the section “Formation and Classification
of the Soils.”

Newcomers in the Nevada County Area
may be especially interested in the section
“General Soil Map,” where broad patterns
of soils are described. They may also be in-
terested in the information about the Area
given at the beginning of the publication and
in the seetion “General Nature of the Area.”

Cover:

Area of land in the Ahwahnee-Sierra
association.
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HE NEVADA COUNTY AREA is east of the

Great Valley of California [(fig. 1.)| The area con-
gists of slightly less than the wesfern half of Nevada
County and is in the northeast central part of Califor-
nia. It is 341,966 acres in extent and most of the land
is privately owned, The rest of Nevada County is
largely in Tahoe National Forest. The Area generally
ranges from 1 to 6 miles into the western boundary of
Tahoe National Forest. Nevada City, the county seat
of Nevada County, has a population of slightly more
than 2,500. Grass Valley is the largest city in the
county, and has a population of approximately 5,800.
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Figure 1.—Localion of Nevada County Area in California.

Nevada County is one of the smaller mountain coun-
ties on the western slope of the Sierra Nevada moun-
tain range in northeast-central Califorinia. It is long,
narrow, and somewhat irregular in shape. To the
west, the county begins near the floor of the Great
Valley and extends over the crest of the Sierra to the
Nevada State line, its eastern boundary. To the south,
much of the boundary is formed by the Bear River,
and to the north, by the Middle Yuba River. The
county is about 70 miles long. Elevation ranges from
400 feet in the low foothills to about 9,000 feet in the
mountainous peaks along the crest of the Sierras. In
the 1840’s gold was discovered in Nevada County and
in adjoining counties and extensive exploration and
development resulted.

Today the lower foothills of the Area are mostly in
grass and used as range for beef cattle. The higher el-
evations consist mostly of forests of conifer and hard-
wood. Ponderosa pine is the dominant species cut for
lumber. A fairly large acreage is in brush and less than
1 percent of the soils in the survey area are used for
crops or deciduous orchards. Irrigation water is dis-
tributed to much of the county where most of this
water is used to irrigate the pastures.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in the Nevada County Area, where they are
located, and how they can be used. The soil scientists
went into the Area knowing they likely would find
many soils they had already seen and perhaps some
they had not. They observed the steepness, length, and
shape of slopes, the size and speed of streams, the
kinds of native plants or crops, the kinds of rock, and
many facts about the soils, They dug many holes to
expose soil profiles. A profile is the sequence of natu-
ral layers, or horizons, in a soil; it extends from the
surface down inte the parent material that has not
been changed much by leaching or by the action of
plant roots.

The soil scientists made comparisons among the
profiles they studied, and they compared these profiles
with those in counties nearby and in places more dis-
tant. They classified and named the soils according to
nationwide, uniform procedures. The soil series and
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the s0il phase are the categories of soil classification
most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for differences in the texture of the sur-
face layer, all the soils of one series have major hori-
zons that are similar in thickness, arrangement, and
other important characteristics. Each soil series is
named for a town or other geographic feature near
the place where a soil of that series was first observed
and mapped. Ahwahnee and Aiken, for example, are
the names of two soil series. All the soils in the
United States having the same series name are essen-
tially alike in those characteristics that affect their be-
havior in the undisturbed landscape.

Soils of one series can differ in texture of the sur-
face layer and in slope, stoniness, or some other
characteristic that affects use of the soils by man. On
the basis of such differences, a soil series iz divided
into phases. The name of a =oil phase indicates a fea-
ture that affects management. For example, Ahwahnee
sandy loam, 2 to 9 percent slopes, is one of several
phases within the Ahwahnee series.

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

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

Some mapping units are made up of soils of differ-
ent series, or of different phases within one series.
The only such kind of mapping unit shown on the soil
map of the Nevada County Area is the soil complex.

A soil complex consists of areas of two or more
soils, so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
of a complex contains some of each of the two or more
dominant soils, and the pattern and relative propor-
tions are about the same in all areas. Generally, the
name of a soil complex consists of the names of the
dominant soeils, joined by a hyphen, Auburn-Argonaut
complex, 2 to 15 percent slopes, is an example.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely
eroded, or so variable that it has not been classified by
s0il series. These places are shown on the soil map and
are described in the survey, but they are called land
types and are given descriptive names. Alluvial land,
loamy, is a land type in this survey area.

While a soil survey is in progress, soil scientists
take soil samples needed for laboratory measurements
and for engineering tests. Laboratory data from the
same kind of soil in other places are also assembled.
Data on yields of crops under defined practices are as-

sembled from farm records and from field or plot ex-
periments on the same kind of soil. Yields under de-
fined management are estimated for all the soils,

Soeil scientists observe how soils behave when used
as a growing place for native and cultivated plants,
and as material for structures, foundation for struc-
tures, or covering for structures. They relate this be-
havior to properties of the soils. For example, they ob-
serve that filter fields for the onsite disposal of sewage
fail on a given kind of soil, and they relate this to the
slow permeahility of the soil or to a high water table,
They see that streets, road pavements, and founda-
tions of houses are cracked on a named kind of seil,
and they relate this failure to the high shrink-swell
potential of the soil material. Thus, they use observa-
tion and knowledge of soil properties, together with
available research data, to predict limitations or suita-
bility of soils for present and potential uses.

After data have been collected and tested for the
key, or benchmark, soils in a survey area, the soil sci-
entists set up trial groups of soils. They test these
groups by further study and by consultation with
farmers, agronomists, engineers, and others. They
then adjust the groups according to the results of
their studies and consultation. Thus, the groups that
are finaliy evolved reflect up-to-date knowledge of the
soils and their behavior under eurrent methods of use
and management.

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in the Nevada
County Area. A soil association is a landscape that
has a distinctive proportional pattern of soils. It nor-
mally consists of one or more major soils and at least
one minor soil, and it is named for the major soils.
The soils in one association may occur in another, but
in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in the Area, who
want to compare different parts of the Area, or who
want to know the location of large tracts that are suit-
able for a certain kind of land use. Such a map is a
useful general guide in managing a watershed, a
wooded tract, or a wildlife area, or in planning engi-

neering works, recreational facilities, and community

developments. It is not a suitable map for planning
the management of a farm or field or for selecting the
exact location of a road, building, or similar structure,
hecause the soils in any one association ordinarily dif-
fer in slope, depth, stoniness, drainage, and other
characteristics that affect their management.

The 9 so0il associations in the Nevada County Area
are discussed in the following pages. They are grouped
into the two main physiographic sections of the Area:
the mountainous uplands and the middle and lower
foothills. The soil associations have been grouped prin-
cipally on the basis of soil differences that are related
to differences in parent rock. The terms for texture
used in the title of the associations apply to the tex-
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ture of the surface layer. For example, in the title of
association 1, the words “sandy loams” refer to the
texture of the surface layer.

Soils of the Lower and Middle Foothills

The lower and middle foothills consist of gently
sloping to steep soils on hills that have a few conspicu-
ous peaks. Elevation ranges from 300 to 2,000 feet.
Annual precipitation ranges from 26 to 45 inches.
Rock outcrops are common. The soils are generally
shallow or moderately deep. The lower and middle
foothills make up about 28 percent of the area. Three
soil associations are in this group. The soils in these
associations formed in material weathered from meta-
basic rock, granitic rock, and basic igneous rock. The
plant cover in all three associations is grass and oak,
but some areas are in brush and coniferous trees.

1. Ahwahnee-Sierra association

Gently rolling to steep, well-drained sendy loams
formed over granitic rock

This association consists of gently rolling to steep
soils on foothills in the west-central and northeastern
parts of the survey area. These soils are underlain by
weathered granitic rock, Slopes are 2 to 50 percent.
The vegetation is oak and grass. Elevation ranges
from 400 to 2,000 feef, and annual precipitation
ranges from 28 to 45 inches. The average annual tem-
perature ig about 60° F. The frost-free season is 235
to 260 days.

This association makes up 7 percent of the survey
area. About 65 percent of the association is Ahwahnee
soils, about 25 percent is Sierra soils, and the other 10
percent is Granitic rock land and Auberry soils.

Ahwahnee soils have a surface layer of dark gray-
ish-brown and brown sandy loam and a subseil of
brown, yellowish-brown, and reddish-yellow heavy
sandy loam. Depth to weathered granitic rock is 30 to
40 inches.

Sierra soils have a surface layer of brown and
dark-brown sandy loam and a subsoil of reddish-
brown heavy sandy loam and yellowish-red and red-
dish-yellow sandy clay loam. Depth to weathered gra-
nitic rock is 42 to 60 inches or more.

The soils of this association are used for annual
range, dry pasture and irrigated pasture, and hay.
Parcelling of the land in this association into small
units has occurred in the vicinity of Penn Valley.

2,  Auburn-Sebrante association

Undulating to steep, well-drained loams formed over
metabasic rock.

This association consists of undulating to steep soils
on foothills in the western and southwestern parts of
the survey area. These goils are underlain by weath-
ered metabasic rock. Slopes are 2 to 50 percent. The
vegetation is oak and grass. Elevation ranges from
300 to 2,000 feet, and annual precipitation ranges
from 26 to 45 inches, The average annual temperature
és about 60° F. The frost-free season is 235 to 265

ays.

This association makes up about 15 percent of the
survey area, About 60 percent of the association is
Auburn soils and about 30 percent is Sobrante socils.
The other 10 percent is Argonaut soils and rock out-
croppings. .

Auburn goils have a surface layer of brown and red-
dish-brown loam and a subsoil of yeltowish-red light
clay loam. Depth to weathered metabasic rock is 14 to
27 inches.

Sobrante soils have a surface layer of reddish-
brown loam and a subsoil of reddish-brown heavy
loam and light clay loam. Depth to weathered meta-
basic rock ranges from 24 to 86 inches.

The soils of this association are used for annual
range, dry pasture, and irrigated pasture. Urban ex-
pansion has occurred within this association.

3. Trabuco-Sierra association

Gently rolling to steep, well-drained loams and sandy
loams formed over granitic rock

This association consists of gently rolling to sfeep
soils on foothills west of Grass Valley and north of
Highway 20, east of Pleasant Valley Road and south
of the South Fork of the Yuba River. These soils are
underlain by weathered granitic rock. Slopes are 2 to
50 percent. The vegetation is oak and grass. Elevation
ranges from 400 to 2,000 feet, and annual precipita-
tion ranges from 28 to 40 inches, The average annual
temperature is 60° to 61° F. The frost-free season is
235 to 260 days.

This association makes up 6 percent of the survey
area. About 50 percent of the association is Trabuco
soils, and about 45 percent is Sierra soils, The other 5
percent is Auberry soils and rock outeroppings.

Trabuco soils have a surface layer of reddish-brown
loam and a subsoil of reddish-brown clay loam, dark-
red clay, and yellowish-red clay loam. Depth to weath-
ered granitic rock is 42 to 60 inches or more,

Sierra soils have a surface layer of brown and
dark-brown sandy loam and a subsoil of reddish-
brown heavy sandy loam and yellowish-red and
reddish-yellow sandy clay loam. Depth to weathered
granitic rock ranges from 42 to 60 inches or more.

The soils of this association are used for annual
range, dry pasture and irrigated pasture, and hay.
Urban expansion has occurred within this association.

Soils of the Mountainous Uplands
The mountainous uplands consist of undulating to

very steep soils dissected by generally southwest-flow-

ing river channels, Elevation ranges from 500 to 4,500
feet. Annual precipitaion ranges from 28 to 60 inches.
Rock outcrops, cobblestones, and stones are common.
The soils are generally moderately deep to very deep,
but in some areas they are shallow. The mountainous
uplands make up about 72 percent of the area. Six soil
associations are in this group. The soils of these asso-
ciations formed in material weathered from meta-
basic, metasedimentary, granitic, and ultrabasic rock
and andesitic conglomerate. The plant cover is gener-
ally mixed conifer and hardwood forest, but some
areas are in brush and oak and grass.



4 S0IL

4. Aiken-Cohasset association

frently sloping to steep, well-drained loams and cobbly
loams formed over andesitic conglomerate and meta-
basie rock

This association consists of gently sloping to steep
soils on mountainous uplands in the eastern
and northeastern parts of the Survey @rea. These soils
are underlain by deeply weathered or tuff-cemented
andesitic conglomerate. Slopes are 2 to 50 percent. The
vegetation 18 conifer-hardwood  forest, Elevation
ranges from 2,000 to 4,000 feet and annual precipita-
tion ranges from 48 to 58 inches, The average annual
temperature is about 56° F. The frost-free season is
140 to 230 days.

This association makes up 15 percent of the survey
area. About 55 percent of the association is Aiken
soils, about 35 percent is Cohasset soils, and the other
10 percent is Iron Mountain, MeCarthy, and Sites
soils,

Aiken soils have a surface laver of brown, dark-
brown, and vellowish-red loam and a subsoil of vellow-
ish-red and reddish-vellow heavy clay loam and heavy
loam. Depth to weathered andesitic conglomerate is 48
to 60 inches or more,

Cohasset soils have a surface layer of brown loam
and a subsoil of reddish-brown and strong-brown
heavy loam and elay loam. Depth to weathered ande-
sitic conglomerate is 42 to 60 inches or more, In
places Aiken and Cohasset soils are cobbly throughout
the profile.

SURVEY

The soils of this association are used mostly for tim-
ber production, but some of the more gently sloping
soils are used for deciduous orchards and limited graz-
ing. Urban expansion has occurred in the vicinity of
Banner Mountain and along Ridge Road.

3.

['ndulating to steep, well-drained loams formed over
metahasic rock

Boomer-Sites-Sobrante association

This association consists of undulating to steep soils
on mountainous uplands in the south-central and
north-central parts of the survey area west of High-
way 49, These soils are underlain by metabasic or meta-
sedimentary rock. Slopes are 2 to 50 percent. Rock
outerops are present in many areas. The vegetation is
dominantly conifer-hardwood forest. Elevation ranges
from 500 to 4,000 feet, and annual precipitation
ranges from 2R to 60 inches. The average annual tem-
perature is 55° to 607 F, The frost-free season is about
140 to 260 days.

This association makes up 11 percent of the survey
area, About 55 percent of the association is Boomer
goils, about 25 percent is Sites soils, and about 10 per-
cent is Sobrante soils. The other 10 percent is Jose-
phine and Rescue soils.

Boomer soils have a surface layer of brown to red-
dish-brown loam and a subsoil of reddish-brown and
yvellowish-red heavy loam and clay loam. Depth to
weathered metabasic rock is 40 to 60 inches or more.

Figure 2.—View northwest from Banner Mountain Lookout: Alken and Cohasset soils on Harmony Ridge; Sites
15 1o 50 pereent slopes, in the loreground.

very stony loam,
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Sites soils have a surface layer of brown and yel-
lowish-red heavy loam and a subsoil of yellowish-red
clay loam and red clay. Depth to weathered metabasic
or metasedimentary rock is 40 to 60 inches or more.

Sobrante soils have a surface layer of reddish-
brown loam and a subsoil of reddish-brown heavy
loam and clay loam, Depth to weathered metabasic
rock is 24 to 36 inches.

The soils of this association are used mostly for an-
nual range and irrigated pasture and improved dry
pasture. Some of the more gently sloping areas are
used for timber production and deciduous orchards.
Urban expansion has occurred near the intersection of
Combie and Magnolia Roads.

6. Hoda-Chaix-Musick association

Gently sloping to very steep, well-drained sandy loams
formed over metasedimentary and metabasic rock

This association consists of gently sloping to very
steep soils on mountainous uplands in the central and
north-central parts of the survey area. These soils are
underlain by deeply weathered granitic rock. Slopes
are 5 to 75 percent. Rock outcrops are common in
places. The vegetation is dominantly conifer hardwood
forest. Elevation ranges from 1,200 to 4,000 feet, and
annual precipitation ranges from 85 to 55 inches. The
average annual temperature is 52° to 58° F. The
frost-free season is 145 to 250 days,

This association makes up 12 percent of the survey
area. About 30 percent of the association is Hoda
soils, about 30 percent is Chaix soils, and about 25
percent i3 Musick soils. The other 15 percent is Hotaw
and Josephine soils.

Hoda soils have a surface layer of brown sandy
loam and a subsoil of reddish-yellow loam and yellow-
ish-red clay and sandy clay loam. Depth to weathered
granodiorite is 60 inches or more.

Chaix soils have a surface layer of light-gray and
very pale brown sandy loam and a subsoil of very pale
brown heavy sandy loam. Depth to weathered grano-
diorite is 20 to 40 inches.

Musick soils have a surface layer of brown and red-
dish-brown sandy loam and loam and a subsoil of yel-
lowish-red and red heavy clay loam. Depth o
weathered granodiorite is 40 to 60 inches or more.

The soils of this association are used for grazing, ir-
rigated pasture and dry improved pasture, and timber
production. Urban expansion has oceurred east of Ne-
vada City along Willow Valley and Murchie Roads.

7. Josephine-Sites-Mariposa association

Undulating to very steep, well-drained loams formed
over metasedimentary and metabasic rock

This association consists of undulating to very steep
soils on mountainous uplands in the southeastern and
northeastern parts of the survey area. These soils are
underlain by metasedimentary rock or metabasic rock,
Slopes are 2 to 75 percent, The vegetation iz mostly
conifer-hardwood forest. Elevation ranges from 2,000
to 4,500 feet, and annual precipitation ranges from 40
fo 60 inches. The average annual temperature is 55°
or 56° F. The frost-free season is 135 to 240 days.

This association makes up about 22 percent of the
survey area. About 35 percent of the assqciation is Jo-
sephine soils, about 35 percent is Sites soils, and aboqt
20 percent iz Mariposa soils. The other 10 percent is
Maymen, Cohasset, and McCarthy soils. _

Josephine soils have a surface layer of reddish-
brown loam or cobbly loam and a subsoil of reddish-
yellow silty clay loam or cobbly clay loam. _Depth to
weathered metasedimentary rock is 40 to 60 inches or
more,

Sites soils have a surface layer of brown and.yel-
lowish-red loam or very stony loam and a subsoil of
yellowish-red clay loam and red clay. Depth to weath-
ered metasedimentary and metabasic rock is 40 to 60
inches or more. Rock outerops are common In some
areas of these soils.

Mariposa soils have a surface layer of brown grav-
elly loam and a subsoil of yellowish-brown gravelly
loam and reddish-yellow gravelly clay loam. De_pth to
weathered metasedimentary rock is 15 to 31 inches.
Rock oufcrops are common in some areas of these
soils,

The soils of this association are used for timber
production, grazing, irrigated pasture and improved
dry pasture, and deciduous orchards. Some urban ex-
pansion has occurred along Colfax Highway between
Grass Valley and the Bear River.

8. Secca-Boomer association

Undulating to steep, well drained and moderately well
drained gravelly silt loams and loams formed over
metaba,sic rock.

This association consists of undulating to steep soils
on mountainous uplands in the west-central part of
the survey area. These soils are underlain by weath-
ered metabasic rock. Slopes are 2 to 50 percent, .Roc.k
outcrops are common in many areas. The vegetation is
oak and grass and some brush and conifer. Elevation
ranges from 1,000 to 3,000 feet and annual precipita-
tion ranges from 380 to 55 inches. The average annual
temperature is 56° to 58° F. The frost-free season 1s
200 to 260 days. ‘

This association makes up 6 percent of the survey
area. About 70 percent of the association is Secca
soils, and about 20 percent is Boomer soils. The other
10 percent is Dubakella soils near Grass Valley and
Nevada City.

Secca soils are moderately well drained and have a
surface layer of brown and reddish-brown gravelly silt
loam and a subsoil of yellowish-red, strong-brown, and
light yellowish-brown cobbly silty clay loam and cob-
bly clay. Depth to weathered metabasic rock is 40 to
60 inches or more, :

Boomer soils are well drained and have a surface
layer of brown to reddish-brown loam and a subsoil of
reddish-brown and yellowish-red and reddish-yellow
heavy loam and clay loam. Depth to weathered meta-
basic rock is 40 to 60 inches or more.

The soils of this association are used mostly for an-
nual range, improved dry pasture and irrigated pas-
ture, and watershed. They are also used for limited
timber production.
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9. Placer diggings-Tailings-Horseshoe association

Placer mining debris, riverwash, waste rock, and roll-
ing to hilly, well-drained loams formed over gravelly
terrace remnants

This association consists of gently rolling to ex-
tremely steep areas of sandy, cobbly riverwash; sandy,
gravelly, and cobbly piles of hydraulic and placer min-
ing debris; and areas of goils formed in tertiary river
gravel. These soil materials are on mountainous up-
lands generally in the southeastern, northeastern, and
east-central parts of the survey area. Slopes are 2 to
15 percent. The riverwash and mining debris are very
shaliow to very deep. The soils are underlain by strati-
fied tertiary river deposits, The vegetation iz domi-
nantly conifer-hardwood forest. Elevation ranges from
800 to 4,500 feet and annual precipitation ranges from
30 to 60 inches. The average annual temperature is
about 55° F. but varies, depending upon elevation.
The frost-free season is 140 to 260 days.

This association makes up about 6 percent of the
survey area. About 35 percent of the association is
Placer diggings, about 25 percent is Tailings, and
about 25 percent is Horseshoe soils, The other 15 per-
cent is small tracts of various soils in places that have
been used for placer mining operations.

Placer diggings are areas along natural drainage-
ways that have been placer mined or areas along those
drainageways where natural deposition and sorting of
gravelly, cobbly, or stony material has taken place.

Tailings are areas that have been hydraulically
mined, are essentially without fine material, and con-
tain 90 to 100 percent stones, cobblestones, and gravel.
The stones and cobblestones are often piled in wind-
rows.

Horseshoe soils have a surface layer of reddish-
brown and yellowish-red gravelly loam and a subsoil
of yellowish-red and red gravelly clay loam underlzin
by strong-brown Yery gravelly loam. Depth to strati-
fied tertiary sand and gravel is 48 to 72 inches.

Horseshoe soils and Placer diggings in this associa-
tion are used for timber production and limited graz-
ing. Tailings are unsuitable for most agricultural uses.
They are used for watershed and recreation, and as
wildlife habitat.

Descriptions of the Soils

This section describes the soil series and mapping
units in the Nevada County Area. Each so0il series is
deseribed in detail, and then, briefly, each mapping
unit in that series. Unless specifically mentioned other-
wise, it is to be assumed that what is stated about the
soil series is true for the mapping units in that series.
Thus, to get full information about any one mapping
unit, it is necessary to read both the description of the
mapping unit and the description of the soil series to
which it belongs.

An important part of the description of each soil se-
ries is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underly-
ing material. Each series contains two descriptions of
this profile. The first is brief and in terms familiar to

the layman. The second is much more detailed and is
for those who need to make thorough and precise
studies of socils. The profile described in the series is
representative for mapping units in that series. If the
profile of a given mapping unit differs from the one
described for the series, the differences are stated in
describing the mapping unit, or they are differences
that are apparent in the name of the mapping unit.
Color terms are for dry soil unless otherwise stated.
Percentages of coarse fragments are by volume.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Rock land and Tailings, for example, do not be-
long to a soil series, but nevertheless, are listed in al-
phabetic order along with the soil series.

Following the name of each mapping unit is a sum-
bol in parentheses. This symbol identifies the mapping
unit on the detailed soil map. Listed at the end of each
description of a mapping unit is the capability unit in
which the mapping unit has been placed. The page for
the description of each capability unit, range .g,i_te,
woodland suitability group, and wildlife suitability
group can be learned by referring to the “Guide to
Mapping Units” at the back of this survey.

The approximate acreage and proportionate extent
of each mapping unit are shown in Many of
the terms used in describing soils can be found in the
Glossary, and more detailed information about the ter-
minology and methods of soil mapping can be obtained
from the Soil Survey Manual (18).2

Ahwahnee Series

The Ahwahnee series consists of well-drained soils
underlain by weathered granodiorite. These soils are
undulating to steep and are on mountainous uplands.
Slopes are 2 to 50 percent. The vegetation is mostly
annual grasses and forbs, oak, and scattered areas of
digger and ponderosa pine, Elevation ranges from 400
to 1,600 feet. The annual rainfall is 28 te 45 inches,
and the average annual air temperature is about 60°
F. The frost-free season is 235 to 260 days.

In a representative profile the surface layer is about
8 inches of dark grayish-brown and brown sandy
loam. Reaction is slightly acid and medium acid, The
subsoil is about 30 inches of brown, yellowish-brown,
and reddish-yellow sandy loam and heavy sandy loam.
Reaction in the subsoil is medium aecid., A substratum
of weathered granodiorite is at a depth of about 38
inches.

Permeability is moderately rapid in these soils.
Effective rooting depth is 30 to 40 inches. Available
water holding capacity is 4 to 6 inches,

The Ahwahnee soils are used for annual range, im-
proved dry pasture, and irrigated pasture.

Representative profile of Ahwahnee sandy loam, 2
to 9 percent slopes, 914 miles south-southwest of
Grass Valley, on the west side of McCourtney Road,
900 feet east and 1,000 feet south of the northwest
corner of sec. 1, T.14 N.,, R. T E.:

Al11—0 to 2 inches, dark grayish-brown (10YR 4/2) sandy
loam, very dark grayish brown (10YR 3/2) when

1013 Italic numbers in parentheses refer to Literature Cited, p.
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TABLE 1.—Approzimate acreage and proportionale extent of the soils

Soil Acres | Percent Soil Acres | Percent

Ahwahnee sandy loam, 2 to 9 percent slopes___ 1,647 0.5 || Hoda-Rock outerop complex, 50 to 75 percent

Ahwahnee sandy loam, 9 to 15 percent slopes__ 3,971 1.2 SlOPe8 e 886 .3

Ahwahnee sandy loam, 15 to 30 percent slopes._ 568 2 || Horseshoe gravelly loam, 9 to 15 pereent slopes._ 1,612 .5

Ahwahnee-Rock outcrop complex, 15 to 30 per- Horseshoe gravelly loam, 15 to 30 percent
eent slopes_ _ __ ..o aan 4,485 1.8 SLODES oo he e mm oo 2,686 .8

Ahwahnee-Rock outerop complex, 30 to 50 per- Iron Mountain eobbly leam, 2 to 50 percent
cent slopes_ . _ . oo 1,615 5 SlOPES - e emeammmemea 3,088 .9

Aiken loam, 2 to 9 percent slopes. ___________ 4,623 1.4 || Josephine loam, 9 to 15 percent slopes. .- 1,918 6

Aiken loam, 9 to 15 percent slopes__ . ___. 5,114 1.5 || Josephine loam, 15 to 30 percent slopes_______ 3,289 1.¢

Aiken loam, 15 to 30 percent slopes__________ 4,417 1.3 || Josephine ioam, 30 to 50 percent slopes_._ .. ___ 1,803 .5

Aiken loam, 30 to 50 percent slopes______. .. 1,968 6 || Josephine cobbly loam, & to 30 percent slopes_.. 820 .2

Aiken cobbly loam, 2 to 30 percent slopes____. 2,265 7 || Josephine-Mariposa complex, 15 to 50 percent

Aiken cobbly loam, 30 to 50 percent slopes____ 918 .8 slopes, eroded ... 17,356 4.9

Alluvial land, elayey. .- .. ____---- 2,790 .8 || Josephine-Mariposa complex, 50 to 75 percent

Alluvial land, loamy _______ . .. ________.. 2,158 | .5 slopes, eroded _ __ .. oo ...oooaoo—-- 5,973 1.7

Argonaut gravelly loam, 2 to 15 percent slopes. 825 2 || Josephine-Rock outerop complex, 15 to 50 per- *

Argonaut-Rock outerop complex, 2 to 30 per- cent slOPes _ _ .o eiaoan- 3,110 -9
centslopes_ . ... e . 1,086 3 || Marisposa gravelly loam, 2 to 30 percent slopes_ 1,584 .5

Auberry sandy loam, 5 to 15 percent slopes____ 1,901 6 || Mariposa-Maymen complex, 50 to 75 percent

Auberry-Rock outcrop complex, 15 to 30 per- glopes, eroded_ _ - .o oo 3,935 1.2
eent slopes._ _ oo 941 3 || Mariposa-Rock outcrop complex, 2 to 50 per- -

Auberry-Rock outerop complex, 30 to 50 per- cent SlOPeS . - . oo oo 1,365 4
cent slopes. .. e 610 .2 || Maymen-Mariposa complex, 2 to 50 percent

Auburn loam, 2 to 30 percent slopes_______.__ 5,287 1.5 glopes, eroded . . - .o oo 2,130 .6

Auburn-Argonsut complex, 2 to 15 percent MeCarthy sandy loam, 15 to 50 percent slopes. 635 .2
BlOPeE e 1,399 4 || MeCarthy cobbly loam, 5 to 15 percent slopes. 1,674 .8

Auburn-Rock outerop complex, 2 to 30 percent McCarthy cobbly loam, 15 to 50 percent slopes.. 3,163 -9
T e 14,899 4.3 || Musick sandy loam, 5 to 15 percent slopes__ .. 2,495 7

Auburn-Rock outcrop complex, 30 to 50 per- Musick sandy loam, 15 to 50 percent slopes.__ . 7,700 2.2
cent slopes._ _ . e 7,395 2.2 {| Musick-Roek outerop complex, 5 to 50 percent

Boomer loam, b to 15 percent slopes_______.__ 4,310 1.3 SlOPES_ - - o e 1,877 .5

Boomer loam, 15 to 30 percent slopes________. 2,932 9 i| Placer diggings -« oo 6,454 1.9

Boomer-Rock outcrop complex, 5 to 30 percent Rescue-Rock outerop complex, 5 to 30 percent
slopes . e 18,561 5.3 slopes___ﬁ_ _____________________________ 4,198 1.2

Boomer-Roek outerop complex, 30 to 50 per- Rock 1804 - - e 4,823 1.4
eent BIOPES . _ . oo 16,494 4.4 || Roek outcrop-Ahwahnee complex, 9 to 50 per-

Chaix sandy leam, 15 to 50 percent slopes, cort SOPeS . - o oo 3,714 1.1
eroded . oo 1,855 4 || Rock outerop-Auburn complex, 2 to 30 percent

Chaix-Hotaw complex, 5 to 15 percent slopes, SLOPES _ - oo 5,138 9
eroded oo o eiaeaaas 1,086 3 || Rock outcrop-Dubakella complex, 5 to 50 per-

Chaix-Hotaw complex, 15 to 80 percent slopes, cont BlOPES - - oo 1,992 -6
eroded oo ame 2,841 8 || Secea~Rock outerop complex, 2 to 50 percent

Chaix-Hotaw complex, 30 to 50 percent slopes, SIOPES . e 14,061 4.1
eroded . e 2,848 8 || Shenandoah sandy loam, 2 to 15 percent slopes. 1,007 .3

Chaix-Rock outerop complex, 30 to 75 percent Sierra sandy loam, 2 to 9 percent slopes_______ 2,048 -6
SlOPES - - - - oo e 3,529 1.0 || Sierra sandy loam, 9 to 15 percent slopes_.___. 2,493 1.0

Chaix very stony loam, thick solum variant, § Sierra sandy loam, 15 to 30 percent slopes.____ 917 .3
to 15 percent slopes_ _ ... oooooo oo 682 2 |l Gierra-Rock outcrop complex, 15 to 30 percent

Chaix very stony loam, thick solum variant, 15 SlOPeS e aaee- 2,256 -
to 30 percent slopes_ _ __ _____ ... _..___ 683 2 | sierra-Rock outerop complex, 30 to 50 percent '

Chaix very stony loam, thick solum variant, 30 SO e 3,676 1.1
to 50 percent slopes. _ .. ..o ooooooo- 775 .2 || gites loam, 2 to 9 percent slopes_______.__.__ 2,471 T

Cohasset loam, 2 to 9 percent slopes._.. ... - 3,590 1.0 || Sites loam, 9 to 15 percent slopes__ _ ... ... 3,866 1.1

Cohasset loam, 9 to 15 percent slopes___ .. _ .. 1,086 -3 || Sitea loam, 15 to 30 percent slopes______. . 6,124 1.8

Cohasset loam, 15 to 30 percent slopes_____.__ 1,844 .5 || Sites very stony loam, 2 to 15 percent slopes_ __ 3,272 1.0

Cohasset cobbly loam, 5 to 30 percent slopes__ 7,821 2.8 || Sites very stony loam, 15 to 50 percent slopes_.| 10,796 3.2

Cohasset cobbly loam, 30 to 50 percent slopes_. 4,856 1.4 || gobrante loam, 2 to 15 percent slopea_________ 3,625 1.1

Cohasset-McCarthy cobbly loams, 15 to 50 Sobrante lozm, 15 to 30 percent slopes________ 1,752 .5
per cent BlOpes _ . _. - o= 1,483 4 || Sobrante-Rock outerop complex, 2 to 30 per-

Cohasset-McCarthy _cobbly loams, 50 to 75 cent slOpPes._ - oo 9,162 2.7
percent glopes. . . _ . _.laooo 1,036 3 || Sobrante-Rock outerop complex, 30 to 50 per-

Cutand filtland______ . __________. 346 1 cent slOPeS _ _ e 4,385 1.3

Dubakella, shallow variant-Rock outcrop com- TalHNES - - o oo e mm 4,448 1.3
plex, 2 to 50 percent slopes _ _...__________ 1,374 . .4 || Trabueo loam, 5 to 15 percent slopes________. 3,249 1.0

Granitieroek land . ___ _____________________ 1,824 .5 || Trabueo-Rock outerop eomplex, 15 to 30 per-

Hoda sandy loam, 5 to 9 percent slopes_ . _____ 8,395 1.0 cent SlOPeS - _ oo 2,072 .6

Hoda sandy loam, 9 to 15 percent slopes____._ 593 .2 || Trabueo-Rock outerop complex, 30 to 50 per-

Hoda sandy loam, 15 to 50 percent slopes___. . 7,509 2.2 cent sloPes. - . aemmmeii oo 1,443 4

Hoda cobbly sandy loam, 2 to 15 percent slopes, Water . e 1,999 .6
eroded 780 2 Total . o o o o e 341,966 100.0




moist; moderate, medium and coarse, granular
structure; soft, very friable, nonsticky and non-
plastic; many very fine roots; many very fine in-
terstitial pores; slightly acid; abrupt, smooth
boundary.

Al2—2 1o 8 inches, brown (10YR 5/8) sandy loam, very
dark grayish brown (10YR '3/2) when moist;
weak, medium and coarse, granular structure;
slightly hard, friable, slightly sticky and slightly
plastic; common very fine roots; common very fine
and few fine interstitial pores; medium acid;
clear, wavy boundary.

B1—8 to 18 inches, brown (10YR 5/3) sandy loam, dark
brown (7.5YR 8/2) when moist; magssive; slightly
bard, friable, slightly sticky and slightly plastic;
few very fine and fine and many medium and
coarse roots; many very fine interstitial and few
fine tubular and_interstitial pores; medium acid;
clear, wavy boundary.

B2t--16 to 33 inches, vellowish-brown (10YR 5/4) heavy
sandy loam, dark brown (7.5YR 4/4) when moist;
massive; hard, firm, slightly sticky and slightly
plastic; very few fine andy many medium and
coarse roots; common very fine and fine tubular
and interstitial pores; few thin clay films as colloid
stains and as bridges hetween mineral grains;
medium acid; clear, wavy boundary.

B3t—33 to 38 inches, reddish-yellow (7.5YR 6/6) heavy
sandy loam, yellowish red (EYR 4/8) when moist;
massive; hard, firm, slightly sticky and slightly
plastic; few medium and coarse roots; few wvery
fine interstitial pores; common moderately thick
clay films on mineral grains and as bridges be-
tween mineral graing; medium acid; clear, wavy
boundary.

C—38 inches, weathered granodiorite,

The A horizon ranges from dark grayish brown or
brown to pale brown in the lower part. It is medium acid
or slightly acid. The B2t horizon ranges from yellowish
brown to light brown. It is medium acid or strongly acid.
The B3t horizon ranges from reddish-yellow to pink heavy
sandy loam or heavy coarse sandy loam. The C horizon is
weathered granodiorite. Reaction decreases with depth in
Ahwahnee soils. Coarse gravel or cobblestones are present
in places. Depth to weathered granodiorite ranges from 30
to 40 inches.

Ahwahnee sandy loam, 2 to 9 percent slopes {AdB).—
This gently undulating and rolling soil is on moun-
tainous uplands. It has the profile described as repre-
sentative for the series.

Included with this soil in mapping are small areas
of Auberry sandy loam and Sierra sandy loam. Also
included are areas of Ahwahnee soils as much as 48
inches deep and areas of rock outcroppings.

Runoff is medium on this seil. The hazard of erosion
is moderate,

This Ahwahnee soil is used for annual range, im-
proved dry pasture, and irrigated pasture. It is sus-
ceptible to erosion under clean cultivation. Capability
unit [{le-1 (18).

Ahwahnee sandy loam, 9 to 15 percent slopes (AdC).—
This soil is rolling. In most places rock outcrops
cover 2 to 10 percent of the surface ares.

Included with this soil in mapping are small areas
of Auberry sandy loam and Sierra sandy loam. Also
included are small areas of Ahwahnee soils that have
slopes of 2 to 9 percent.

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

This Ahwahnee s0il is used for annual range and, to
some extent, for improved dry pasture and irrigated
pasture. Capability unit IVe-1 (18).

SOIL SURVEY

Ahwahuee sandy loam, 15 to 30 percent slopes
{(AdD).—This hilly soil is on uplands. A few rock out-
crops are present in places.

Included with this soil in mapping are small areas
of Auberry sandy loam and Sierra sandy loam.

Runoff is medium to rapid on this seil. The hazard
of erosion is high,

This Ahwahnee soil is used for annual range. Capa-
bility unit Vle-1 (18).

Ahwahnee-Rock outcrop complex, 15 to 30 percent
slopes (AeD).—The soil material of this complex is
hilly and is on mountainous uplands. Rock outcrops
cover 10 to 25 percent of the surface area, in expo-
sures that are about 30 to 100 feet apart.

Included in mapping are areas of Auberry sandy
loam and Sierra sandy loam.

Runoff is medium to rapid on the soils of this com-
plex. The hazard of erosion is high. -

This complex is used for annual range. Capability
unit VIs-1 {18).

Ahwahnee-Rock outcrop complex, 30 to 50 percent
slopes [AeE).—The soil material of this complex is
steep and is on mountainous uplands. Rock outerops
cover 10 to 25 percent of the surface area, in expo-
sures that are about 80 to 100 feet apart.

Included in mapping are areas of Auberry sandy
loam and Sierra sandy loam.

Runoff is rapid on the soils of this complex. The
hazard of erosion is very high.

This complex is used for annual range. Permanent
cover should be maintained at all times. Capability
unit VIIs—-1 (18).

Aiken Series

The Aiken series consists of well-drained soils un-
derlain by cobbly andesitic tuff and conglomerate.
These soils are on tabular voleanic ridges and eolluvial
side slopes. The soils on ridges are undulating to
steep, and those on side slopes are strongly sloping to
steep w&opes are 2 to 50 percent. The vegeta-
tion is conifer-hardwood forest and an understory of
brush, forbs, and sparse grass. Elevation ranges from
2,000 to 4,000 feet. The annual rainfall is 48 to 58
inches, and the average annual air temperature is
about 56° F. The frost-free season is 140 to 230 days.

In a representative profile the uncultivated surface
layer is littered with such forest debris as pine nee-
dles, oak leaves, and other vegetative material, Similar
material below the surface becomes more decomposed
as depth increases. The mineral surface layer is
about 21 inches of dark-brown, and yellowish-red
loam and heavy loam. Reaction is slightly acid
and medium acid. The subsoil is about 43 inches of
vellowish-red and reddish-yellow heavy loam to heavy
clay loam and clay. Reaction in the subsoil is medium
acid. Weathered andesitic tuff and conglomerate is at
a depth of about 64 inches.

Permeability is moderately slow in these soils.
Effective rooting depth is 48 to 60 inches or more.

The Aiken soils are generally used for timber pro-
duction. Small acreages are used for pasture, grazing,
or deciduous orchards,
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Figure 3.—Severe sheel erosion in abandoned apple orchard on Alken loam,

Representative profile of Aiken loam, 2 to 9 percent
slopes, 415 miles east-northeast of Grass Valley, on
the north side of Lower Banner Road, 1,600 feet west
of the intersection of Banner Mountain Road and
Lower Banner Mountain Road, 500 feet east and 120
feet north of the west quarter corner of sec, 21, T. 16
N.,R.9SE.:

01 & 02—4 inches ta 0, fresh pine needles, twigs, litter,
duff, and partly decomposed organic matter; ah-
rupl, smooth houndary,

Al—DO to 11 inches, brown or dark-brown (7.5YH 4/4)
loam. dark reddish brown (5YR 3/3) when moist;
moderate, fine and medium, granular structure;
zoft, friable, nonsticky and nonplastic; many very
fine and fine and common medium aml coarse
roots; many very fine interstitinl pores; many
very fine and fine and common medium shot ;
slightly acid; clear, wavy boundary,

A3—11 to 21 inches, yellowish-red (5YR 4/6) heavy loam,
yellowish red (GYR 4/6) when moist; moderate,
fine and medium, subangular blocky  structure;
slightly hard, friable, slightly sticky and plastic;
commaon very fine, fine, medium, and coarse rools;
many very fine interstitial and eommon very fine
tubular pores; few thin clay films in pores and as
staing on mineral grains; common very fine, fine,
and medium  shot: medium acid;  clear, wavy
houndary.

to 29 inches, vellowish-red (3YR 5/6) heavy loam,

dark red (25YR 3/6) when moist; weak, medium

and coarse, subangular blocky =tructure, slightly
hard, friable, sticky and plastic; few very fine and
fine and common medium and coarse roots; many
very fine interstitial and common very fine tubular

Bit—2

H2n

B2t

pores: few thin elay films in pores and as stains
on mineral grains; common fine shot; medium
acid; elear, wavy houndary.

249 1o 42 inches, yellowish-red (5YR 5/6) heavy clay

loam, dark red (25YR 3/6) whien moist; massive;
slightly hard, firm, sticky and plastic; few very
fine and fine and common medium and eoarse
roots: con aon very fine interstitial and common
very fine and fine tubular pores; common thin clay
Ims in pores, as bridges, and as stains on min-
eral prains: common fine shot; medium acid;
clear, wavy houndary.,

42 to 52 inches, yellowish-red (5YR 5/6) heavy clay

loam, yellowish red (5YHR 4/6) when moist; mas-
sive: hard, firm, sticky and plastic; very few very
fine and fine and few medium and coarse roots]
common very fne interstitinl and common very
finee and fine tubular pares; many moderately thirL
clay films in pores and as bridges; common fine
shot; medium acid; clear, wavy boundary.

BiI—52 to 64 inches, reddish-yellow (T5YR 6/6) clay loam,

reddizsh brown (3YR 4/4) when moist: massive;
hard, firm, slightly sticky and plastic; very few
very fine and fine and few medium and coarse
roots: common very fine and few fine tubular
pores; many thin and moderately thick clay films
in pores, as bridges, and as stains on mineral
prains: medium acid; elear, wavy hounidary.

O 64 inches, light vellowish-brown (10YR 6/4) strongly

weathered andesitic tuff and conglomerate; mas-
sive; very strongly acid.

The Al horizen ranges from hrown to dark-brown loam
or clay loam. It is slightly acid or medium acid. The B2t
horizon ranges (rom yellowish red to dark red in color and
from heavy clay loam to elay in texture. It is medium acid
to very strongly acid, and the acidity increases with depth.
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It is structureless (massive) or has subangular blocky
structure. The B2 horizon is clay loam or heavy eclay loam
in texture and medium acid or strongly acid in reaction.

Weathered andesitic eobblestones make up as much as 35
percent of the soil material in the profile. Shot 1 to 2 milli-
meters in diameter is present throughout the soil in places
and is common above the B2 horizon. Most of the shot is
magnetic when dry. Depth to weathered andesitic conglom-
erale ranges from 4 to more than 8 feet, but it generally is
at a depth of 5 to 7 feet.

Aiken loam, 2 to 9 percent slopes (AfB).—This un-
dulating and gently rolling sloping soil is on moun-
tainous uplands, generally those capped by andesitie
conglomerate. It has the profile described as represent-
ative for the series.

Included with this soil in mapping are small areas
of Aiken cobbly loam, Cohasset loam, Cohasset cobbly
loam, Tron Mountain cobbly loam, and McCarthy cob-
bly loam,

Runoff is slow to medium on this soil, The hazard of
erosion is slight to moderate, Available water holding
capacity is 8 to 12 inches.

This Aiken soil is generally used for timber produc-
tion, but some of the more open areas are used for
limited grazing. Some small areag have been planted to
deciduous orchards. Ercsion is not a serious hazard,
because of the gentle slopes and the relative stability
of this soil. Capability unit ITe-1 (22).

Aiken loam, 9 to 15 percent slopes (AfC)-This
rolling soil is on ridgetops and side slopes of andesitic
flows. The soil material throughout the profile is as
much as 10 percent cobblestones in places.

Included with this soil in mapping are small areas
of Aiken cobbly loam, Cohasset cobbly loam, Cohasset
loam, and McCarthy eobbly loam.

Runoff is medium on this soil, The hazard of erosion
is slight to moderate. Available water holding capacity
is 8 to 12 inches.

This Aiken soil is used mostly for timber produc-
tion. Smal] cleared areas are used for grazing or decid-
uous grchards. Capability unit ITle-1 (22).

Aiken loam, 15 1o 30 percent slopes (AfD).—This
hilly soil is on ridges and adjacent sides of andesitic
flows. The soil material is generally less than 10 per-
cent cobblestones.

Included with this soil in mapping are small areas
of Aiken cobbly loam, Cohasset loam, Cohasset cobbly
loam, and McCarthy cobbly loam.

Runoff is medium to rapid on this soil. The hazard
of erosion is moderate to high. Available water hold-
ing capacity is 8 to 12 inches.

This Aiken soil is used mostly for timber produc-
tion, but small open areas are used for grazing or de-
ciduous orchards. Capability unit IVe—1 (22),

Aiken Joam, 30 to 50 ‘percent slopes [AfE].—This
steep soil is on sides of andesitic flows. The soil mate-
rial is as much as 10 percent cobblestones in places.

Included with this soil in mapping are small areas
of Aiken cobbly loam, Cohasset loam, Cohasset cobbly
loam, and McCarthy cobbly loam,

Runoff is medium to rapid on this soil. The hazard
of erosion is moderate to high.

This Aiken soil is used for timber production and
limited grazing. Capability unit VIe—1 (22),

Aiken cobbly loam, 2 to 30 percent slopes [AgD).—
This undulating to hilly soil is on ridgetops and the
sides of andesitic flows. The soil material throughout
the profile is about 15 to 35 percent cobblestones.

Included with this soil in mapping are small areas

of Aiken loam, Cohasset loam, Cohasset cobbly loam,

Iron Mountain cobbly loam, and McCarthy cobbly loam.

Runoff is slow to medium on this soil, depending
upon the slope. The hazard of erosion is slight to mod-
erate. Available water holding capacity is 7 to 10
inches.

This Aiken soil is used mostly for timber produc-
tion, but the more open areas are used for limited
grazing. Some small areas where slopes are more gen-
tle have been planted to deciduous orchards. Capabil-
ity unit IVe-1 (22).

Aiken cobbly loam, 30 to 50 percent slopes (AgF}.—
This steep soil is on sides of andesitic flows, It has a
profile similar to that described as representative for
the series, but the soil material throughout the profile
is generally 15 to 35 percent cobblestones.

Included with this soil in mapping are small areas
of Aiken loam, Cohasset loam, Cohasset cobbly loam,
McCarthy cobbly loam, and Tron Mountain cobbly
loam.

Runoff is medium to rapid en this soil, The hazard
of erosion is high. Available water holding capacity is
7 to 10 inches.

Thig Aiken goil is used mostly for timber produe-
tion. It is also used for limited grazing. Capability unit
Vie-1 (22).

Alluvial Land, Clayey

Alluvial land, clayey (Ac) is a miscellaneoug land
type consisting of narrow areas of alluvial material
deposited along small stream channels and drainage-
ways. This moderately well drained to poorly drained
material formed in fine-textured alluvium derived
dominantly from metabasic and granitic rock. This
land type is nearly level to strongly sloping. Slopes are
0 to 15 percent. Elevation ranges from 300 to 3,500
feet.

The surface layer is mostly dark-gray to dark gray-
ish-brown clay loam to clay overlain in places by 3 to
10 inches of sandy loam or loam. Depth is mostly 30 to
45 inches. The vegetation is annual grasses and forbs,
including soft chess, ripgut brome, filaree, wild oats,
lupine, annual clover, and yellow star thistle.

Permeability is moderately slow to very slow in this
land type. Runoff is slow. This land is sometimes
flooded during the rainy season.

This land type is used for winter and spring pas-
ture and for range. A very small acreage is irrigated.
Capability unit IITw-5 (18, 22).

Alluvial Land, Loamy

Alluvial land, loamy (Am) is a miscellaneous land
type consisting of narrow areas of recent alluvial ma-
terial that has been deposited along stream chanmels
and drainageways. These well-drained to poorly
drained areas formed in loamy material from different
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rock sources. They are nearly level to strongly sloping.
Slopes range from 0 to 15 percent, Elevation ranges
from 300 to 4,000 feet.

This land i1z generally from 30 to 45 inches deep to
gravel, eobblestones, or underlving bedrock. It is strat-
ified coarse sandy loam to loam and contains some
gravel-size fragments in places. Vegetation is annual
rrasses and forbs, including soft chess, ripgut brome,
filaree, wild oats, lupine, and annual rtn'-'er

Runoff is slow in this land type. Permeability is
moderate. Flooding oceurs as overflow from streams
during or after heavy rain.

This land type is used mostly for winter and spring
pasture or range. Some small areas could be irrigated,
but this is generally not economical, Capability unit
IIIw-8 (18, 22).

Argonaut Series

The Argonaut series consists of well-drained soils
underlain by metabasic or basic rock. These soils are
gently sloping to moderately steep and are on uplands.
Slopes are often concave and range from 2 to 30 per-
cent. The vegetation is mostly annual grasses and
forbs, and areas of oak, digger pine, and brush. Wire-
grass, sedge, and some stipa are also present. Eleva-
tion ranges from 300 to 2,500 feet. The annual rainfall
is 26 to 50 inches, and the average annual air temper-
ature is about 60" F. The frost-free season is 235 to
260 davs,

In a representative profile the surface layver is about
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2 inches of brown gravelly loam, Reaction is slightly
acid. The upper part of the subsoil is about 8 inches of
reddish-hrown gravelly loam. Reaction is medium acid.
The middle 7 inches of the subsoil iz reddish-brown
gravelly clay. Reaction is slightly acid. The lower 11
inches of the subsoil is light yellowish-brown clay
loam and weathered diabase. Reaction is slightly acid.
Weathered basic rock is at a depth of about 28 inches.

Permeability is very slow in these soils. Effective
rooting depth is 18 to 36 inches. Some plant roots are
restricted by the gravelly elay subsoil. Available water
holding capacity is 2.5 to 4 inches.

The Argonaut soils are used mostly for annual
range, but small acreages are used for irrigated pas-
ture and improved dry pasture.

Hepresentative profile of Argonaut gravelly loam, 2
to 30 percent slopes, 1115 miles west of Grass Valley
and 900 feet southeast of the intersection of State
Route No. 20 and Mooney Flat Road, 600 feet east and
150 feet south of the northwest corner of sec. 35, T.
16 N., R. 6 E.;

A1-—0 to 2 inches, brown (T.5YR 5/4) gravelly loam, dark
reddish brown (5YR 3/4) when moist; weak, very
thick, platy structure; slightly hard, friable, non-
sticky and slightly plastic; common very fine
roots: common very fine tubular and interstitial
pores; slightly acid; elear, wavy boundary.

H1—2 to 10 inches, reddish-brown (5YR 5/4) gravelly
loam, dark reddish brown (5YR 3/4) when moist]
massive; slightly hard, friable, sticky and plastie;
few wvery fine and eommon medium roots; common
thin clay films as bridges between mineral grains
and as stains on minceral graing; few moderately

1. "1-"* it

Figure 4.—Area of Alluvial land, loamy.
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thick clay films in pores; 80 percent coarse gravel
and cobblestones; medium acid; abrupt, wavy
boundary.

B2t—10 to 17 inches, reddish-brown (5YR 4/4) gravelly
clay, reddish brown (5YR 4/4) when moist; mod-
erate, medium and coarse, prismatic structure;
hard, firm, sticky and very plastic; few very fine
and common medium roots; common very fine and
fine tubular and interstitial pores; many thick
clay films in pores; slightly =acid; clear, wavy
boundary,

B3t-—17 to 28 inches, light yellowish-brown (10YR 6/4)
clay loam and weathered diabase, yellowish brown
(10YR 5/6) when moist; massive; very hard, firm,
sticky and plastic; very few very fine and fine
roots; few very fine and fine interstitial pores and
many very fine and fine tubular pores; few thin
and moderately thick clay films in pores; slightly
acid; gradual, smooth boundary.

R-—28 inches, weathered diabase. '

The A horizon ranges from brown to reddish-brown loam
or gravelly loam. It is slightly acid or medium acid. The
B2t horizon ranges from reddish brown or yellowish red to
brown or pale brown in color and from clay to gravelly
clay in texture. It is neutral or slightly acid. Depth to the
B2t horizon ranges from 10 to 20 inches. A “stone line” of
hard broken rock fragments commonly is between the A
and B horizons, Cobblestones make up  to 5 percent of the
soil material in the profile, and gravel makes up 5 to 30
percent. Depth to bedroek ranges from 18 to 36 inches.

Argonaut gravelly loam, 2 to 15 percent slopes
(ArC)—This gently sloping to strongly sloping soil is
in and around depressions or swales and on broad
ridges. Rock outcrops cover less than 10 percent of the
surface area.

Included with this soil in mapping are small areas
of Auburn loam and Sobrante loam. Also included are
small, poorly drained or somewhat poorly drained
areas near springs or seeps.

Runoff is slow to medium on this seil. The hazard of
erosion is slight to moderate. Effective rooting depth
is somewhat restricted by the gravelly clay subsoil,
but perennial grass roots can extract some moisture
from the subsoil.

This Argonaut soil is used mostly for annual range,
but small areas are used for improved dry pasture or
irrigated pasture where water is available. Because of
the gravelly clay subsoil, a perched water table forms
in places during the rainy season or if too much water
is applied at one time during irrigation. Forage re-
maing greener longer in spring because of the higher
water holding capacity of the clay subsoil and the very
slow permeability. Capability unit IVe-3 (18).

Argonaut-Rock outcrop complex, 2 to 30 percent
slopes {AsD).—The Argonaut soil in this complex is
gently sloping to moderately steep and is on mountain-
ous uplands. About 10 to 25 percent of this complex is
Rock outcrop. The Argonaut soil has the profile de-
scribed as representative for the Argonaut series.

Included in mapping are small areas of Auburn
loam, Rescue loam, and Sobrante loam.

Runoff is slow to medium. The hazard of erosion is
slight to moderate. Effective rooting depth is some-
what restricted by the subsoil, but perennial grass
roots can extract some moisture from the clay.

The Argonaut soil in this complex is used for an-
nual range. It is too rocky to be used for improved
pasture. Capability unit VIs-1 (18).

Auberry Series

The Auberry series consists of well-drained soils un-
derlain by weathered granodiorite. These soils are
moderately sloping to steep and are on the middle and
lower parts of foothills. Slopes are 5 to 50 percent.
The vegetation is mostly annual grasses and forbs and
oak, but scattered areas are in ponderosa and digger
pine. Elevation ranges from 400 to 1,600 feet. The an-
nual rainfall is 20 to 40 inches, and the average an-
nual air temperature is about 60° F. The frost-free
season is 235 to 260 days.

In a representative profile the surface layer is about
14 inches of brown or dark-brown sandy loam, Reac-
tion is slightly acid and medium acid. The subsoil is
about 26 inches of yellowish-brown and light yellow-
ish-brown heavy sandy loam, sandy clay loam, and
sandy loam. Reaction in the subsoil is medium acid
and slightly acid. Weathered coarse-grained grano-
diorite is at a depth of about 40 inches.

Permeability is moderate in these soils. Effective
rooting depth is 86 to 46 inches. Available water hold-
ing capacity is b to 7 inches.

The Auberry soils are used for annual range, irri-
gated pasture, and improved dry pasture.

Representative profile of Auberry sandy loam, 5 to
15 percent slopes, 9 miles south-southwest of Grass
Valley and 14, mile west of Dry Creek on the west side
of MeCourtney Road, 1,320 feet east and 500 feet
ﬁ()lr}tl’]lﬂ of the west quarter corner of sec. 36, T. 15 N.,

All—0 te 5 inches, dark-brown (L0YR 4/3) sandy loam,
dark brown (10YR 3/83) when moist; moderate,
medium and coarse, granular structure; slightly
hard, friable, nonsticky and nonplastic; common
very fine roots; many very fine and fine interstitial
pores; slightly acid; clear, wavy boundary.

Al12-5 to 14 inches, brown (10YR 5/3) sandy loam, dark
brown (7.5YR 4/4) when moist; weak, coarse and
Vvery coarse, granular structure; slightly hard,
friable, nonsticky and nonplastic; common very fine
and fine and medium roots; common very fine
interstitial pores; medium acid; clear, wavy
boundary.

Blt—14 to 22 inches, yellowish-brown (10YR 5/4) heavy
sandy leam, strong brown (7.5YR 5/6) when
moist; massive; hard, firm, slightly sticky and
nonplastic; very few very fine and fine and com-
mon medium and coarse roots; common very fine
interstitial pores; medium acid; clear, wavy
boundary.

B2t—22 to 27 inches, light yellowish-brown (10YR 6/4)
sandy clay loam, strong brown (7.5YR 6/6) when
moist; massive; hard, firm, slightly sticky and
slightly plastic; very few very fine and fine and
common medium and coarse roots; few very fine
tubular pores; few moderately thick clay films in
pores, as bridges, and on mineral grains; medium
acid; clear, wavy boundary.

B3—27 to 40 inches, light yellowish-brown (10YR 6/4)
sandy loam that has dark yellowish-brown (10YR
4/6) clay films, dark brown (7.5YR 4/4) when
moist; massive; hard, firm, slightly sticky and
nonplastic; very few very fine, fine, medium, and
coarse roots; very few very fine pores; common
moderately thick clay films in pores and as bridges;
slightly acid; gradual, wavy boundary.

C—40 inches, weathered granodiorite,

The A horizon ranges from brown or dark brown to dark
yellowish brown or yellowish brown. It is slightly acid or
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medium acid. The B2t horizon ranges from light yellowish
brown to dark yellowish brown. It is slightly acid or me-
dium acid. The B3 horizon is sandy loam or coarse sandy
loam. The C horizon is light brown or pale brown. The
presence of miea or light and dark mineral grains com-
monly is very apparent in the B2t, B3, and C horizons.
Cobblestone-size fragments make up 5 to 10 percent of the
soil material in the profile in places. Depth to weathered
granodicrite ranges from 36 to 46 inches.

Auberry sandy loam, 5 to 15 percent slopes [AtC).—
This soil is moderately sloping and strongly sloping.
About half of this soil is 2 to 10 percent rock oufcrops
and has slopes of 2 to 5 percent in places. It hag the
profile described as representative for the series,

Included with this soil in mapping are small areas
of Sierra sandy loam and Shenandoah sandy loam.

Runoff is slow to medium on this soil. The hazard of
erosion is slight to moderate.

This Auberry soil is used for annual range, im-
proved dry pasture, and irrigated pasture. Capability
unit I'Ve-1 (18}.

Auberry-Rock outcrop complex, 15 to 30 percent
slopes LAuD].—The Auberry soil in this complex is
moderately steep and is on mountainous uplands.
About 10 to 25 percent of this complex is Roek out-
crop, in exposures that are about 30 to 100 feet apart.
As much as 10 percent of the soil material is cobble-
stone-size fragments in places,

Included in mapping are small areas of Ahwahnee
lsandy loam, Sierra sandy loam, and Shenandoah sandy
oam,

b li.lunoﬂ" is medium to rapid, The hazard of erosion is
igh.

This complex is used mostly for annual range, but
some areas are used for improved dry pasture. Capa-
bility unit VIs-1 (18).

Auberry-Rock outcrop complex, 30 to 50 percent
slopes [AuE).—The Auberry soil in this complex is
steep and iz on mountainous uplands. About 10 to 25
percent of this complex is Rock outcrop in exposures
that are about 30 to 100 feet apart.

Included in mapping are small areas of Ahwahnee
sandy loam and Sierra sandy loam.

Runoff is rapid. The hazard of erosion is very high.

This complex is used for annual range. Capability
unit VIIs-1 (18).

Auburn Series

The Auburn series consists of well-drained soils un-
derlain by weathered diabase and metabasic rock.
These soils are undulating to steep and are on moun-
tainous uplands of the middle and lower parts of foot-
hills. Slopes are 2 to 50 percent. The vegetation is
mostly annual grasses and forbs and oak, but scat-
tered areas of digger pine and brush are also present.
Elevation ranges from 300 to 1,800 feet. The annual
rainfall is 26 to 85 inches, and the average annual air
temperature is about 60° F. The frost-free season
ranges from 2385 to 265 days.

In a representative profile the surface layer is about
9 inches of brown and reddish-brown loam and heavy
lt_)am. The subsoil is about 7 inches of yellowish-red
light clay loam. Weathered diabase or metabasic rock

is at a depth of about 16 inches. Reaction is slightly
acid throughout the profile.

Permeability is moderate in these soils. Effective
rooting depth is 14 to 27 inches. Available water hold-
ing eapacity is 2 to 4 inches.

The Auburn soils are used mostly for annual range.
A few small areas are used for irrigated pasture and
improved dry pasture.

Representative profile of Auburn loam, 2 to 30 per-
cent slopes, 114 miles south-southeast of the old
Spenceville site, 1 mile south of Dry Creek, 50 feet
south and 1,820 feet west of the north quarter corner
ofsec.1, T.14 N.R. 6 E.:

A11—0 to 1 inch, brown (7.5YR 5/4) loam, dark reddish
brown (5YR 3/3) when moist; weak, fine and me-
dium, granular structure; hard, friable, slightly
sticky and slightly plastic; common very fine
roots; common very fine interstitial pores; slightly
acid; abrupt, smooth boundary.

Al12—1 to 9 inches, reddish-brown (5YR 4/4) heavy loam,
dark reddish brown (5YR 3/4) when moist; weak,
fine and medium, subangular blocky structure;
hard, friable, sticky and plastic; common very fine
roots; many very fine tubular and interstitial
pores; slightly acid; clear, wavy boundary.

B2—9 to 16 inches, yellowish-red (5YR 4/6) light clay
leam, dark red (25YR 3/6)} when meist; weak,
fine and medium, subangular blocky structure;
very hard, firm, sticky and plastic; few very fine
roots; common very fine tubular and interstitial
pores; common thin clay films on ped faces, in
pores, and as bridges between mineral grains;
slightly acid; clear, wavy boundary.

C—16 inches, vellowish-brown (10YR 5/4} and pale-yellow
(5Y 7/3) weathered metabasic rock that has red
(25YR 4/6) clay films, light olive brown (2.5Y
5/4) and has red (2.5YR 4/8) clay films when
moist; massive; very hard; moderately thick clay
films in fracture planes; slightly acid.

The A horizon ranges from brown or reddish brown to
yellowish red in color and from leam to gravelly loam in
texture. The B2 horizon is generally interrupted by bed-
rock, The ¢ horizon is weathered diabase or metabasic rock
that is light yellowish brown, yellowish brown, light brown,
pale yellow, brown, or reddish yellow in color. Thin or
moderately thick clay films are present in places in the
fracture planes of the C horizon.

Fine angular gravel that ranges from few to as much as
25 pereent of the soil material is present throughout the
profile in places, Part of most pedons have a lithic contact
Wwithin 20 inches. Depth to weathered or fractured bedrock
ranges from 14 to 27 inches and varies within short dis-
tances.

Auburn loam, 2 to 30 percent slopes (AvD}.—This
undulating to hilly soil is on mountainous uplands
Rock outcrops cover less than 10 percent of

the surface area.

Included with this soil in mapping are small areas
?f Sobrante loam, Rescue loam, and Argonaut gravelly
oam.

Runoff is slow to medium on this soil. The hazard of
erosion is slight to moderate, depending upon soil
depth and slope.

This Auburn scil is used for annual range, im-
proved dry pasture, and irrigated pasture. Capability
unit I'Ve-8 (18).

Auburn-Argonaut complex, 2 to 15 percent slopes
{AwC).—The soils in this complex are undulating to
rolling and are on topography where slopes are con-
cave, on broad ridges, and in swales and drainageways



14 S0IL SURVEY

Figure 5.—Arca of Auburn loam, 2 10 30 percent slopes.

in the region of oak and grass in the western part of
the Nevada County Area. About 60 percent of this
complex is Auburn soils and about 35 percent is Argo-
naut soils. Auburn soils are on the ridges, and Argo-
naut soils are on concave slopes and in swales and
drainageways. Rock outerops cover as much as 10 per-
cent of the surface area.

Included with these soils in mapping, and making
up about 5 percent of the complex, are small areas of
Sobrante loam and some seeped areas in swales,

Runoff is slow to medium on the soils in this com-
plex. The hazard of erosion is slight to moderate.

The soils in this complex are used mostly for winter
and spring dry pasture and range, but limited areas
are used for irrigated pasture. Capability unit [Ve-8
(18).

Auburn-Rock outerop complex, 2 to 30 percent
slopes [A:D).—The Auburn soil in this complex is
undulating to hilly and is on mountainous uplands.
About 10 to 25 percent of this complex is Rock out-
crop. The Auburn soil has the profile described as rep-
resentative for the Auburn series,

Included in mapping are small areas of Argonaut
gravelly loam, Sobrante loam, and Rescue loam.

Runoff is slow to medium. The hazard of erosion is
slight to moderate, depending upon slope.

This complex is used for annual range and, to some
extent, for irrigated and improved dry pasture. Capa-
bility unit Vis-1 (1%).

Auburn-Rock outcrop complex, 30 1o 50 percent

slopes [AxEl.—The Auburn soil in this complex is
steep and is on the sides of the more prominent hills
and the creek channels and drainageways. Ahout 10 to
25 percent of this complex is Rock outerop. In places
the soil mapped in this complex is slightly shallower
than in Auburn-Rock outcrop complex, 2 to 30 percent
slopes.

Included in mapping are small areas of Scobhrante
loam and Argonaut gravelly loam,

Runoff is medium to rapid. The hazard of erosion is
moderate to high.

This complex is used for annual range. Capability
unit VI1ls=1 (18).

Boomer Series

The Boomer series consists of well-drained soils un-
derlain by weathered hasic rock. These soils are gently
rolling to steep and are on the middle part of foothills.
Slopes are 5 to 50 percent. The vegetation is ponde-
rosa pine, black and live oak, brush, and forbs and an-
nual grasses. Flevation ranges from 1,000 to 2.200
feet. The annual rainfall is 30 to 45 inches. Summer
thundershowers occur infrequently. The average an-
nual air temperature is 56 to 587 F, The frost-free
season ranges from 200 to 260 days.

In a representative profile the surface layer is about
11 inches of brown, dark-brown, and reddish-brown
light loam and loam. Reaction is medium acid and
slightly acid. The subsoil is about 26 inches of red-
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dish-brown heavy loam and yellowish-red clay loam
and light clay loam. Reaction in the subsoi] ig slightly
acid. The substratum is reddish-vellow loam mixed
with weathered diabase. Reaction in this layer is
slightly acid. Fractured diabase is at a depth of about
47 inches.

Permeability is moderately slow in these soils.
Effective rooting depth is 40 to 60 inches or more.
Available water holding eapacity is 6 to 10 inches.

The Boomer soils are used for annual range, im-
proved dry pasture, and irrigated pasture. They are
also used for timber production to a limited extent.

Representative profile of Boomer loam, 15 to 30 per-
cent slopes, T4 miles west-southwest of Grass Valley
and 0.4 mile northwest of the intersection of Indian
Springs and Spenceville Roads, 500 feet east and 400
feet south from the center of see. 4, T. 15 N, R. 7 E.:

A11—0 to 2 inches, brown or dark-brown (7.5YR 4/4) light
loam, dark reddish brown (5YR 3/4) when moist;
maoderate, fine and medium, granular structure;
slightly hard, friable, slightly sticky and slightly
plastic; texture reflects high organic-matter con-
tent; many very fine roots; many very fine inter-
stitial pores; medium aeid; abrupt, wavy bound-
ary.

Al12- 2 to § inches, reddish-brown (3YR 4/4) loam, dark
reddish brown (YR 3/4) when moist; massive,
somewhat compacted; slightly hard, friable,
slightly sticky and slightly plastie; common very
fine roois; common very fine tubular and intersti-
tial poves; slightly acid; clear, wavy boundary.

A3—6 to 11 inches, reddish-brown (YR 4/4) loam, dark
reddish brown (5YR 3/4) when moist; massive;
somewhat compacted; slightly hard, friable,
slightly sticky and slightly plastic; common very
fine roots; common very fine tubular and intersti-
tial pores; some pores are old root channels; few
thin elay films in pores and as bridges between
mineral grains; slightly acid; clear, wavy bound-
ary.

B1--11 to 18 inches, reddish-brown (6YR 4/4) heavy loam,
dark reddish brown {2.5YR 3/4) when moist;
wealk, fine and medium, subangular blocky strue-
ture; slightly hard, friable, sticky and slightly
plastic; common very fine, medium, and coarse
roots; common very fine tubular and interstitial
pores; few thin clay films in pores and as bridges
between mineral grains; slightly acid; clear, wavy
boundary.

B2t—18 to 29 inches, yellowish-red (5YR 4/6) clay loam,
dark red (2.5YR 3/6) when moist; weak, fine and
medinum, subangular blocky structure; hard, firm,
sticky and plastic; few very fine and fine and com-
mon medium and coarse roots; common very fine
tubular and interstitial pores; common moderately
thick clay films on ped faces and in pores; slightly
acid; clear, wavy boundary.

B3t—29 to 37 inches, yellowish-red (BYR 5/6) light clay
loam that has red (2.5YR 4/8) clay films, vellow-
ish red (5YR 4/8) and has dark-red (25YR 3/6)
clay films when moist; weak, fire and medium, sub-
angular blocky structure; hard, firm, sticky and
plastic; few very fine and fine and common me-
dium and coarse roots; few very fine pores; com-
mon moderately thick clay films on ped faces and
in pores; slightly acid; gradual, wavy boundary.

C—37 to 47 inches, reddish-yellow (7.5YR 6/6) loam and
weathered diabase, strong brown (7.5YR 5/6)
when moist; massive; hard, firm, slightly sticky
and slightly plastic; red (2.5YR 4/8) clay films
along fracture planes; slightly acid; clear, wavy
boundary.

R—47 inches, hard fractured diabase.

The A horizen has structure ranging from granular to
subangular blocky or is structureless (massive). The B2t
horizen ranges from reddish brown to yellowish red. This
horizop is slightly acid or medium acid in reaction. It is
structureless (massive) or has subangular blocky structure.
The B3t horizon is vellowish-red to pale-brown leam or
light clay loam. Depth to hard bedrock ranges from 40 to
more than 60 inches.

Boomer loam, 5 to 15 percent slopes (BoC).—This
goil is gently rolling or rolling. Rock outerops cover
less than 10 percent of the surface area.

Included with this soil in mapping are small areas
of Josephine loam, Sites loam, Sites very stony loam,
Sobrante loam, and Rescue loam.

Runoff ig slow to medium on this soil. The hazard of
erosion is slight to moderate.

This Boomer soil is used for annual range, irrigated
pasture, and, to a limited extent, for timber produc-
tion. Capability unit I1le-1 (22},

Boomer loam, 15 to 30 percent slopes [BoD).—This
hilly soil is on mountainous uplands of the middle part
of foothills. Rock outcrops cover less than 10 percent
of the surface area. This scil has the profile described
as representative for the series.

Included with this soil in mapping are small areas
of Rescue loam, Sobrante loam, Josephine loam, Sites
loam, and Sites very stony loam.

Runeff is medium to rapid on this soil. The hazard
of erosion is moderate to high.

This Boomer soil is used for annual range, irrigated
pasture, and, to a limited extent, for timber produc-
tion. Capability unit IVe-1 (22).

Boomer-Rock outerop complex, 5 to 30 percent
slopes [BrD)—The Boomer soil in this complex is
gently rolling to hilly. About 10 to 25 percent of this
complex is Rock outcrop. Stones make up 3 to 15 per-
cent of the surface area and the profile of the soils
that have slopes of more than 15 percent. Gravel
makes up as much as 10 percent of the soil material in
the profile in places.

Included in mapping are small areas of Josephine
loam, Sites very stony loam, Sites loam, Sobrante
loam, and Rescue loam,

Runoff is slow to medium. The hazard of erosion is
slight to moderate, depending upon slope.

This complex iz used mostly for annual range. It is
also used for timber production to a limited extent.
Capability unit VIs-1 (22).

Boomer-Rock outcrop complex, 30 to 50 percent
slopes [BrE).—The soil in this complex is steep.
About 10 to 25 percent of this complex is Rock out-
crop, in exposures that are aboutl 30 to 100 feet apart.
Stones cover from 3 to 15 percent of the surface area
and are In the profile in places. Gravel makes up as
much as 10 percent of the soil material in the profile
in places,

Included in mapping are areas of Boomer loam,
Rescue loam, Sobrante loam, Sites loam, and Sites
very stony loam.

Runoff is medium to rapid. The hazard of erosion is
high.

This complex i used for annual range and, to a lim-
ited extent, for timber production, Capability unit
Vis-1 (22).
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Chaix Series

The Chaix series consists of well-drained soils un-
derlain by weathered granodiorite. These soils are on
mountainous uplands. Slopes are 5 to 75 percent. The
vegetation is mostly ponderosa pine, incense cedar,
black oak, canyon live oak, bear clover, manzanita,
ceanothus, and annual grasses. Elevation ranges from
1,200 to 3,000 feet. The annual rainfall iz 35 to 50
inches, and the average annual air temperature is 56°
(tio 587 F. The frost-free season ranges from 175 to 225

ays.

In a representative profile the surface layer is about
8 inches of light-gray and very pale brown sandy
loam. The subsecil is 16 inches of very pale brown
heavy sandy loam. The substratum is 10 inches of var-
iegated very pale brown and white light sandy loam.
Reaction is medium acid throughout the profile.
Weathered granediorite is at a depth of 34 inches.

Permeability is moderately rapid in the subsoil.
Effective rooting depth is 20 to 40 inches. Available
water holding capaecity is 3 to 5 inches.

The Chaix soils are used for timber production and
grazing, improved drv pasture, and watershed.

Representative profile of Chaix sandy loam, 15 to 50
percent slopes, eroded, 12 miles north of Grass Valley,
1,250 feet west and 100 feet north of the southeast
corner of sec. 28, T, 18 N, R. 8 E.:

Al1—0 to 3 inches, light-gray (10YR 7/2) sandy loam,
brown {10YR 4/3) when moist; moderate, fine and
medium, granular strueture; soft, friable, non-
sticky and nonplastic; many very fine and very
few fine roots; many very fine interstitial pores;
medium aecid; clear, smooth houndary.

A12—3 to 8 inches, very pale brown (10YR 7/3) sandy
loam, dark yellowish brown (10YR 4/4) when
moist; weak, fine and medium, granular structure;
slightly hard, friable, slightly sticky and nonplas-
tic; few very fine, very few fine, and many me-
dium and coarse roots; many very fine interstitial
and few very fine tubular pores; medium acid;
clear, wavy boundary.

B2—8 to 24 inches, very pale brown (10YR 7/3) heavy
sandy loam, brown (10YR &/3) when moist; mas-
sive; slightly hard, friable, slightly sticky and
nonplastic; very few fine and many medium and
coarse roots; many very fine interstitial and com-
moen very fine tubular pores; medium acid; clear,
wavy boundary.

C1—24 to 34 inches, variegated very pale brown and white
(10YR 7/4, 8/4, 8/2) light sandy loam, very pale
brown (10YR 7/4) and yellow (10YR 7/6) and has
vellowish-red (5YR 5/8) clay films when moist;
massive; hard, firm, nonsticky and nonplastic;
many medium and ccarse roots; few thin clay
films as colloid stains, as bridges, and as stains on
mineral grains; medium acid.

C2—34 inches, weathered granodiorite.

. The A horizon ranges from slightly acid to medium acid
in reaction. The B2 horizon ranges from light gray to very
pale brown in color and from medium acid to strongly acid
in reaection. The C horizon is white, very pale brown, light
brown, or reddish yellow, Mica or light and dark mineral
grains are very apparent in the C horizon. The original
rock structure is recognizable. Coarse gravel and cobble-
stone-size fragments make up as much as 10 percent of the
soll material in the profile in places. Depth to weatheved
granodiorite ranges from 20 to 40 inches.

Chaix sandy loam, 15 to 50 percent slopes, eroded
(CdE2).—This moderately steep and steep soil is on

mountainous uplands. Rock outerops cover 2 to 10 per-
cent of the surface area. Thig zoil has the profile de-
scribed as representative for the series.

Included with this seoil in mapping are small areas
of Cohasset cobbly loam, Hotaw sandy loam, Hoda
sandy loam, and Musick sandy loam. Also included are
areas of Chaix-like soils that are more than 40 inches
deep to weathered parent rock.

Runoff is medium to rapid on this soil. The hazard
of erosion is high,

This Chaix soil is used for annual range, improved
dry pasture, and timber production. Capability unit
Vie-1 (22),

Chaix-Hotaw complex, 5 to 15 percent slopes, eroded
{ChC2)—About 55 percent of this complex is Chaix
sandy loam, and about 40 percent is Hotaw sandy
loam. The other & percent is small areas of the in-
cluded soils Hoda sandy loam and Musick sandy loam.
Rock outcrops cover 2 to 10 percent of the surface
area. In ahout 25 to 50 percent of the area the surface
layer has been lost as a result of erosion.

Runoff is medium on these soils. The hazard of ero-
gion is moderate to high.

The soils in this complex are used for timber pro-
duction and for grazing. Capability unit IVe-1 (22).

Chaix-Hotaw complex, 15 to 30 percent slopes,
eroded [ChD2).—The soils in this complex are moder-
ately steep. They are underlain by weathered grano-
diorite and, in places, by a mixture of quartzite and
granodiorite, About 55 percent of this complex is
Chaix sandy loam, and about 40 percent is Holaw
sandy loam. The other 5 percent is included soils. Rock
outcrops cover 2 to 10 percent of the surface area and
are about 100 to 800 feet apart.

Included with these soils in mapping are small areas
of Hoda sandy loam and Musick sandy loam.

Runoff is medium to rapid on these soils. The haz-
ard of erosion is high.

The soils in this complex are used for timber pro-
duction. They are also used for grazing to a limited
extent. Most areas have been burned over and have a
cover of brush, Capability unit VIe-1 (22).

Chaix-Hotaw complex, 30 to 50 percent slopes,
eroded (ChEZ),—About 55 percent of this complex is
Chaix sandy loam. and about 40 percent is Hotaw
sandy loam. The other 5 percent iz small areas of the
included soils Hoda sandy leam and Musick sandy
loam. Rock outerops cover 10 to 25 percent of the sur-
face area. About 25 to 50 percent of the surface layer
has been removed by erosion.

Runoff is rapid on these soils. The hazard of erosion
is very high.

The soils in this complex are used for timber pro-
duction and grazing. Capability unit VIs-1 (22),

Chaix-Rock outerop complex, 30 to 75 percent
slopes [CkFl.—About 10 to 25 percent of this com-
plex is Rock outcrop, in exposures that are ahout 30 to
100 feet apart. This complex is slightly eroded.

Included in mapping are small areas of Chaix sandy
loam, Cohasset cobbly loam, Hoda sandy loam, Hotaw
sandy loam, and Musick sandy loam.

Runoff is rapid. The hazard of erosion is very high.
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This complex is used mostly for watershed and tim-
ber production. It is also used for grazing to a limited
extent. Capability unit VIls—1 (22).

Chaix Series, Thick Solum Variant

The Chaix series, thick solum variant, consists of
well-drained soils underlain by weathered gabbrodio-
rite or gabbrodioritelike rock, These soils are gently
rolling to steep and are on uplands of the middle part
of foothills, Slopes are b to 50 percent. The vegetation
is open stands of ponderosa pine, digger pine, manza-
nita, ceanothus, blue oak, live ocak, scattered black oak,
and grasses. Elevation ranges from 1,300 to 2,400
feet. The annual rainfall is 35 to 55 inches. Summer
thundershowers occur infrequently, The average an-
nual air temperature is 55° to 58° F. The frost-free
season ranges from 150 to 230 days.

In a representative profile the surface layer is about
8 inches of grayish-brown very stony loam and light
brownish-gray loam. Reaction is slightly acid and me-
dium acid. The subsoil is about 26 inches of light
brownish-gray heavy loam and pale-olive and light-
gray clay loam. Reaction in the subsoil is medium
acid. The substratum is 10 inches of variegated sandy
loam. Reaction in this laver is medium acid. Weath-
ered gabbrodiorite is at a depth of about 44 inches.

Permeability is moderately slow in these soils,
Effective rooting depth is 24 to 48 inches. Available
water holding capacity is 4 to 8 inches.

The Chaix variant soils are used for watershed,
grazing, and irrigated pasture.

Representative profile of Chaix very stony loam,
thick solum variant, 156 to 30 percent slopes, 3 miles
west of Nevada City and 114 miles southwest of the
intersection of State Route No. 49 and Newtown
Road, 1,500 feet south and 1,000 feet east of the west
quarter corner of sec. 10, T. 16 N, R. 8 E.:

01 & 02—1 inch to 0, litter and partly decompesed organie
matter. )

A1—0 to b inches, grayish-brown (2.5Y 5/2) wvery stony
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, fine and coarse, granular strue-
ture; soft, friable, slightly sticky and slightly
plastic; many very fine and fine and common me-
dium roots; many very fine and fine interstitial
and common very fine tubular pores; slightly acid;
clear, wavy boundary.

A3—5 to 8 inches, light brownish-gray (2.5Y 6/2) loam,
dark grayish brown (10YR 4/2) when moist;
weak, fine and medium, subangular blocky strue-
ture; slightly hard, friable, slightly sticky and
slightly plastic; common very fine and fine and
common medium and coarse roots; many very fine
interstitial and common very fine tubular pores;
medium acid; clear, smooth boundary.

B1t—8 to 17 inches, light brownish-gray (2.5Y 6/2) heavy
loam, dark brown (10YR 3/3) when moist; weak,
medium and coarse, subangular blocky structure;
hard, Triable, sticky and plastie; few very fine and
fine and commeon medium and coarse roots: com-
mon very fine interstitial and tubular pores; me-
dium aeid; clear, smooth boundary.

B2t—17 to 28 inches, pale-olive (5Y 6/3} clay loam, olive
(5Y 4/3) when moist; weak, medium and coarse,
gsubangular blocky structure; hard, friable, sticky
and plastic; few very fine and fine and few me-
dium and coarse roots; common very fine intersti-
tial and few very fine tubular pores; few thin and

moderately thick clay films as bridges between
mineral grains and as colloidal stains and few
thick clay films in pores; medium acid; clear,
smooth boundary.

B3t—28 to 34 inches, light-gray (5Y 7/2) clay loam, olive
gray (5Y 5/2) when moist; massive; hard, friable,
sticky and plastic; very few very fine and fine and
few medium roots; common very fine interstitial
and few very fine tubular pores; few thin clay
films as bridges between mineral grains and as
colloidal stains; light and dark mineral grains ap-
parent; medium acid; clear, smooth boundary.

C1—34 to 44 inches, variegated sandy leam; massive; soft,
very friable, nonsticky and nonplastie; common
very fine interstitial and few very fine tubular
pores; few thin elay films as bridges between min-
eral grains and as colloidal stains; medinm acid;
clear, wavy boundary.

C2—44 inches, variegated weathered gabbrodiorite; more
consolidated than C1 horizon.

Thin 01 and 02 horizons are present in places, depending
upon extent of erosion. The Al horizon ranges from grayish-
brown or gray to light-gray eclay loam or loam. It is
slightly acid or medium acid. It has granular or subangu-
lar blocky structure. A light brownish-gray, light-gray, or
light olive-gray A2 horizon or Bl horizon is transitional to
the B2t horizon in places. Few thin to moderately thick
clay films coat or bridge mineral particles in places. Depth
to weathered gabbrodioritelike rock ranges from 24 to 48
inches. Gravel and cobblestone-size fragments make up
from 2 to 12 percent of the soil material in the profile in
places.

Chaix very stony loam, thick solum variant, 5 to 15
percent slopes |CIC).—This gently rolling to rolling
soil is on mountainous uplands. The soil material
throughout the profile is 2 to 12 percent gravel or cob-
blestone-size fragments. Stones cover about 1 to 3 per-
cent of the surface area.

Included with this soil in mapping are smal] areas
of Secca gravelly silt loam, Boomer loam, Dubakella
gravelly loam, Sites loam, Sites very stony loam, and
areas of rock outcroppings. Also included in places are
areas of Chaix variant soils that have slopes of less
than 5 percent and that contain essentially no stones
or coarse fragments. )

Runoff is slow to medium on this soil. The hazard of
erosion is slight to moderate.

This Chaix soil is used for grazing, irrigated pas-
ture, and watershed. Capability unit IVs-7 (22).

Chaix very stony loam, thick solum variant, 15 to 30
percent slopes (CID).—This hilly soil is on mountain-
ous uplands of the middle part of foothills. Stones
cover about .1 to 3 perceni of the surface area. This
s0il has the profile described as representative for the
series.

Included with this soil in mapping are small areas
of Secca gravelly silt loam, Dubakella gravelly loam,
Boomer loam, Siles loam, Sites very stony loam, and
areas of rock outeroppings.

Runoff is medium to rapid on this soil. The hazard
of erosion is high.

This Chaix soil is used for grazing and watershed.
Areas that have fewer stones are grazed more fre-
quently than those having more. Capability unit
Vis—1 (22}.

Chaix very stony loam, thick solum variant, 30 to 50
percent slopes (CIE).—This steep soil is 2 to 12 per-
cent cobblestone- or gravel-gize fragments. Stones
cover .1 to 3 percent of the surface area.
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Included with this soil in mapping are small areas
of Secca gravelly silt loam, Dubakella gravelly loam,
Boomer loam, and areas of rock outeroppings.

Runoff is rapid on this soil. The hazard of erosion is
very high.

This Chaix soil is used for watershed and limited
grazing. Capability unit VIs-1 (22).

Cohasset Series

The Cohasset series consists of well-drained soils
underlain by cobbly andesitic conglomerate. These
soils are on tabular voleanie ridges and colluvial side
slopes, Thf: solis on ridges are undulating to hilly, and
those on side slopes are strongly sloping to very steep.
Slopes are 2 to 75 percent. The vegetation is conifer-
hardwood forest and an understory of brush, forbs,
and sparse grass. Elevaltion ranges from 2,000 to
4,000 feet. The annual rainfall is 48 to 58 inches, and
the average annual air temperature iz about 56° F.
The frost-free season is 140 to 230 days.

In a representative profile the surface is generally
littered with such forest debris as pine needles, oak
leaves, and other vegetative material. Similar material
]pelow the surfac_e becomes more decomposed as depth
increases. The mineral surface layer iz about 15 inches
of brown cobbly loam. Reaction is medium acid. The
subsoil is about 81 inches of reddish-brown and
strong-brown cobbly heavy loam, cobbly clay loam,
and cobbly light clay loam. Reaction in the subsoil is
medium acid and strongly acid. A substratum of
weathered andesitic conglomerate is at a depth of
about 96 inches.

Permeability is moderately slow in these soils.
Effective rooting depth is 42 to 60 inches or more.

The Cohasset soils are used mostly for timber pro-
duction. Small acreages are used for pasture, grazing,
or deciduous orchards.

Representative profile of Cohasset cobbly loam, 5 to
30 percent slopes, 4 miles northeast of Grass Valley on
the north side of Cooper Road, 1,950 feet east and 700
feet north of the west quarter corner of sec. 33, T. 17
N,R.9E.:

01 & 02—2 inches to 0, mat of fresh pine needles, litter,
and duff; abrupt, smooth houndary.

A11—0 to 2 inches, brown (7.5 YR 4/4) cobbly loam, dark
reddish brown (5YR 3/2) when moist; strong, fine
and medium, granular structure; slightly hard,
very friable, nonsticky and nonplastic; many very
fine and common fine and medium roots; many
very fine and fine interstitial pores; medium acid;
clear, wavy boundary.

A12—2 to 8% inches, brown (7.5YR 4/4) cobbly loam, dark
reddish brown (5YR 3/3) when moist; moderate,
fine and medium, granular structure; slightly
hard, very friable, nonsticky and nonplastic; many
very fine and fine and common medium roots;
many very fine and fine interstitial pores; medium
acid; clear, wavy boundary.

AB—8%% to 15 inches, brown (7.5YR 4/4) cobbly loam, dark
reddish brown (5YR 3/4) when moist; moderate,
medium and coarse, subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; common very fine, fine, and medium roots;
common very fine tubular and interstitial pores;
few thin elay films bridging sand grains and as
colloid stains on mineral grains, and common thin
clay films in pores; medium acid; clear, wavy
boundary.

B1-15 to 24 inches, reddish-brown (5YR 4/4) cobbly heavy
loam, dark reddish brown (5YR 3/4) when moist;
moderate, medium and coarse, subangular blocky
structure; slightly hard, friable, slightly sticky
and slightly plastic; few very fine and fine and
common medium roots; common very fine and fine
tubular and interstitial pores; common thin clay
films bridging sand grains and as colloid stains on
mineral grains, and common moderately thick clay
films in pores; medium acid; clear, wavy bound-

ary.

B21t—24 to 37 inches, reddish-brown (5YR 4/4) cobbly light
clay loam, dark reddish brown (5YR 3%/4) when
moist; moderate, coarse and very coarse, subangu-
lar blocky structure; hard, firm, sticky and plas-
tic; few very fine and fine, common medium, and
very few coarse roots; common very fine and fine
tubular and interstitial pores; many moderately
thick clay films in pores and on ped faces; me-
dium acid; gradual, wavy boundary.

B22t—37 to 57 inches, reddish-brown (5YR 4/4) cobbly
clay loam, dark reddish brown (5YR 3/4) when
moist; moderate, coarse and very coarse, angular
blocky structure; hard, firm, sticky and plastic;
few very fine and fine and common medium roots;
common very fine and fine tubular and interstitial
pores; many moderately thick clay films in pores
and on ped faces; medium acid; gradual, wavy
bhoundary.

B23t—57 to 67 inches, reddish-hrown (5YR 4/4) cobbly
light clay loam, dark reddish brown (6YR 3/4)
when moist; moderate, coarse and very coarse, an-
gular blocky structure; hard, firm, sticky and
plastic; few very fine and fine, common medium,
and few coarse roots; common very fine and fine
tubular and interstitial pores; many moderately
thick clay films in pores and on ped faces;
strongly acid; gradual, wavy boundary.

B3t—67 to 96 inches, strong-brown (7.5YR 5/6) cobbly
light clay loam, reddish brown (5YR 4/4) when
moist; massive; hard, firm, sticky and plastic;
very few medium and coarse roots; common very
fine and fine tubular and interstitial pores; many
moderately thick clay films bridging sand grains,
in pores, and as colloid stains on mineral grains;
strongly acid; gradual, wavy boundary.

C—986 inches, weathered andesitic conglomerate.

The A horizon ranges from brown or dark-brown to red-
dish-brown loam or heavy loam that is cobbly in places. It
is slightly acid or medium acid. In some seils in this series,
the Al horizon ig 10 to 30 percent cobblestones.

The B2t horizon ranges from brown or strong brown to
reddish brown or yellowish red in color and from light cob-
bly clay loam to heavy clay loam in texture. The heavy
clay loam, where present, is below a depth of 40 inches.
This horizon is slightly acid to strongly aecid in reaction. It
is structureless (massive) or has angular blocky or suban-
gular bloeky structure.

The B3t horizon is sirong-brown to light yellowish-brown
or reddish-brown cobbly clay loam to heavy elay loam. In
some soils in this series the B horizon is 20 to 40 percent
cobblestones.

Reaction decreases with depth in Cohasset soils, Shot 1
to 2 millimeters in diameter is present throughout the soil
in places and is common in the B2t horizon. Cobblestones
make up less than 15 percent of the soil material in the
profile of some soils. Gravel makes up 5 to 15 percent of
the soil material in the profile in places, Depth to weath-
ered andesitic conglomerate ranges from 42 to more than
96 inches.

Cohasset loam, 2 to 9 percent slopes (CmB).—This
undulating or gently rolling soil is on broad ridgetops
of andesitic flows. It has a profile gsimilar to that de-
scribed as representative for the series, but the sur-
face layer and subsoil are generally less than 15 per-
cent cobblestones.
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Included with this soil in mapping are small areas
of Aiken loam, Aiken cobbly loam, Cohasset cobbly
loam, McCarthy cobbly loam, Sites loam, and Iron
Mountain cobbly loam.

Runoff is medium on this soil. The hazard of erosion
is slight. Available water holding capacity is 7 to 11
inches.

This Cohasset soil iz used mostly for timber produc-
tion, but small open areas are used for grazing or de-
ciduons orchards. Capability unit ITe-1 (22).

Cohasset loam, 9 to 15 percent slopes (CmC).—This
soil is rolling on ridgetops or strongly sloping on side
slopes of old andesitic flows. It has a profile similar to
that described as representative for the series, but the
soil material throughout the profile is less than 15 per-
cent cobblestones.

Included with this soil in mapping are small areas
of Aiken loam, Aiken ecobbly loam, Cohasset cobbly
loam, MeCarthy cobbly loam, Sites loam, and Iron
Mountain cobbly loam.

Runoff is medium on this seil. The hazard of erosion
is slight to moderate. Available water holding capacity
is 7 to 11 inches.

This Cohasset soil ig uged mostly for timber produc-
tion, but small open areas are used for grazing or de-
ciduous orchards. Capability unit Ile-1 (22).

Cohasset loam, 15 10 30 percent slopes (CmD).—
This soil is hilly on ridges or moderately steep on
adjacent side slopes of andesitic flows. Tt has a profile
similar to that described as representative for the se-
ries, but the soil material throughout the profile is less
than 10 percent cobblestones. .

Included with this soil in mapping are small areas
of Aiken loam, Aiken cobbly loam, Cohasset cobbly
loam, McCarthy cobbly loam, Sites loam, and Iron
Mountain cobbly loam.

Runoff is medium to rapid on this soil. The hazard
of erosion is moderate to high. Available water hold-
ing capacity is 7 to 11 inches.

This Cohasset soil is used mostly for timber produc-
tion, but small open areas are used for grazing or de-
ciduous orchards. Capability unit IVe-1 (22}.

Cohasset cobbly loam, 5 to 30 percent slopes [CaD}.—
—This soil is moderately sloping to moderately steep
and is on mountainous uplands, generally those under-
lain by andesitic conglomerate. Cobblestones make up
10 to 30 percent of the surface layer of this soil and
20 to 35 percent of the subsoil. This soil has the profile
described as representative for the series,

Included with this soil in mapping are small areas of
Aiken loam, Aiken cobbly loam, Cohasset loam, Mec-
Carthy cobbly loam, Josephine loam, Sites loam, and
Iron Mountain cobbly loam. Also included are a few
areas of rock outcroppings. 7

Runoff is medium to rapid on this soil. The hazard
of erosion is slight to moderate. Available water hold-
ing capacity is 5.5 to 9 inches.

This Cohasset soil is used mostly for timber produe-
tion, but some of the more open areas are used for
limited grazing. Some small areas where this soil is
gently sloping are used for deciduous orchards. Capa-
bility unit IVe-7 (22).

Cohasset cobbly loam, 30 to 50 percent slopes (Cof].—
This steep soil is on mountainous uplands and side
slopes of andesitic flows. It has a profile similar
to that described as representative for the series, but
the surface layer is generally 15 to 30 percent cobble-
stones, and the subsoil 15 to 40 percent. Depth of this
soil is generally between 42 and 60 inches.

Included with this soil in mapping are small areas
of Cohasset loam, McCarthy cobbly loam, and Iron
Mountain cobbly loam.

Rumoff is rapid on this soil. The hazard of erosion is
moderate to high. Available water holding capacity is
5.5 to 9 inches.

This Cohasset soil is used mostly for timber produc-
tion, but some areas are used for limited grazing. Ca-
pability unit Vle-1 (22).

Cohasset-McCarthy cobbly loams, 15 to 50 percent
slopes CsE).—The soils in this complex are hilly to
steep on andesitic ridges and are moderately steep to
steep on adjacent side slopes, About 55 percent of this
complex is Cohasset cobbly loam, and about 35 percent
is McCarthy cobbly loam, The other 10 percent is in-
cluded soils. Rounded cobblestones make up 15 to 35
percent of the soil material throughout the entire pro-
file.

Included with these soils in mapping are small areas
of Aiken loam and Aiken cobbly loam and some areas
of moderately sloping to strongly sloping soils. Also
included, in places, are areas of gently sloping to mod-
erately sloping Cohasset loams.

The soils in this complex are different, but have so
few visible indications of differences on the surface
that separation is very difficult. .

Runoff is rapid on these soils. The hazard of erosion
is moderate to high. Available water holding capacity
is 5.5 to 9 inches in the Cohasset cobbly loam. Permea-
bility in the MeCarthy cobbly loam is moderate.

The soils in this complex are used mostly for timber
production, but some areas are used for limited graz-
ing. Capability unit Vle-1 (22).

Cohasset-McCarthy cobbly loams, 50 to 75 percent
slopes [CsFl.—The soils in this complex are very
steep and are on mountainous uplands. About b5 per-
cent of this complex is Cohasset cobbly loam, and
about 35 percent is McCarthy cobbly loam. The other
10 percent is included soils. The soil material through-
out the profile of these soils is 15 to 50 percent cobble-
stones,

Included with these soils in mapping are small areas
of Aiken loam, Iron Mountain cobbly loam, and Horse-
shoe loam. In places seeps or gprings are on the
northern sides of the lava cap.

Runoff is rapid on these soils. The hazard of erosion
is very high. McCarthy cobbly loam is moderately
permeable. Cohasset cobbly loam has an available
water holding capacity of 5.5 to 9 inches.

The soils in this complex are used mostly for timber
production. They are also used for grazing to a very
limited extent. Capability unit VIle-1 (22).

Cut and TFill Land

Cut and fill land {Ct} is a miscellaneous land type
consisting of areas that have been altered by methods
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other than mining so that the soil characteristics have
been completely eliminated. These cut and fill or dozed
areas have been used largely as logging deck yards or
Iumber stack yards. In places the subsoil or parent
rock is exposed. Deep accumulations of bark are pres-
ent where logs have been stored before cutting. These
areas commonly show much evidence of equipment
traffic. Slopes are 0 to 50 percent.

This land type has no value for farming. Lumber
mills, industrial sites, school sites, and commercial
areas are on tracts of this land type. Capability unit
VIIIs-1 (18, 22).

Dubakella Series

The Dubakella series consists of well-drained soils
underlain by ulirabasic rock. These sgoils are gently
rolling to steep on mountaincus uplands. Slopes are 5
to 50 percent, The vegetation is mostly digger pine,
manzanita, yerba santa, ceanothus, live oak, blue oak,
cypress, and squirrel tail, and forbs, Elevation ranges
from 2,200 to 2,700 feet. The annual rainfall is 46 to
54 inches, and the average annual air temperature is
about 56° F. The frost-free season is 150 to 235 days.

In a representative profile the surface layer is 10
inches of brown gravelly heavy loam and gravelly clay
loam. Reaction is slightly acid. The subsoil is ahout 11
inches of variegated dark yellowish-brown and brown
very cobbly clay, and it is neutral in reaction. Weath-
ered ultrabasic rock is at a depth of about 21 inches.

Permeability is slow in these soils. Effective rooting
depth is 20 to 26 inches. Available water holding ca-
pacity is 2 to 3 inches. Perennial grass roots can ex-
tract limited moisture from the clay subsoil.

The Dubakella soils are used mostly for wildlife
habitat and watershed. They are also used for grazing
to a limited extent.

Representative profile of Dubakells gravelly loam,
from an area of Rock outerop-Dubakella complex, 5 to
50 percent slopes, 214 miles north-northwest of Grass
Valley, 350 feet northeast of the Deer Creek ditch and
1,000 feet south of Newtown Road, 250 feet south and
200 feet east of the north quarter corner of sec. 16, T.
16 N, R.8E.:

All—0 to 2 inches, brown (T.5YR 4/4) gravelly heavy
loam, dark brown (7.5YR 3/2) when moist; moder-
ate, medium and coarse, granular structure;
slightly hard, friable, slightly sticky and slightly
plastic; commeon very fine roots; few very fine tu-
bular and common very fine interstitial pores; few
thin clay films as bridges between sand grains and
as colloid stains on mineral grains; slightly acid;
clear, wavy houndary.
to 10 inches, hrown (7.5YR 5/4) gravelly clay
loam, dark reddish brown (5YR 3/4) when moist;
weak, fine and medium, subangular blocky struc-
ture; slightly hard, friable, sticky and slightly
plastic; few very fine, very few fine, and common
medium toots; common very fine and fine intersti-
tial and few very fine and fine tubular pores: com-
mon thin clay films as bridges between sand
grains and ag colloid stains on mineral grains;
slightly acid; clear, wavy beundary.

B2{—10 to 21 inches, variegated dark vellowish-brown and
brown (10YR 4/4, 7.5YR 4/4) very cobbly clay,
dark yellowish brown and reddish brown (10YR
4/4, 5YR 4/4) when moist; moderate, medium and

Alz—2

coarse, prismatic structure; hard, firm, sticky and
plastic; few very fine and fine tubular and com-
mon medium roots; few very fine and fine tubular
and common very fine and fine interstitial pores;
continuous thick clay films on ped faces and lining
pores; neutral; clear, wavy boundary.

C—21 inches, weathered ultrabasic rock; massive; many
moderately thick and thick clay films on surfaces
of cobblestones: neutral.

A gravel pavement generally is on the surface. The A
horizon ranges from slightly acid to medium acid. It is 15
to 50 percent gravel and cobblestones. The B2t horizon
generally is 30 to 50 percent gravel and cobblestones.
Depth to the B2t horizon ranges from 6 to 10 inches. Reac-
tion throughout the profile generally increases with depth.
Depth to rock is 20 to 26 inches,

Dubakella soils are mapped only in complex with Rock
outerop,

Dubakella Series, Shallow Variant

The Dubakella series, shallow variant, consists of
well-drained soils underlain by ultrabasic rock. These
soils are undulating to steep. Slopes are 2 to 50 per-
cent. The vegetation is digger pine, blue oak, manza-
nita, ceanothus, and annual grasses and forbs. A few
perennials are present in places. Elevalion ranges
from 1,200 to 1,800 feet. The annual rainfall is 35 to
47 inches, and the average annual air temperature is
about 60° F. The frost-free season is 240 to 260 days.

In a representative profile the surface layer is about
10 inches of pale-brown loam and light yellowish-
brown heavy loam. Reaction in this layer is slightly
acid and meutral. The subsoil is about & inches of
brown heavy clay loam and pale-yellow clay, and it is
neutral in reaction. Partly weathered serpentinized ul-
trabasic rock is at a depth of about 18 inches.

Permeability is very slow in these soils. Effective
rooting depth is 10 to 20 inches. Available water hold-
ing capacity is 1.5 o 2.5 inches.

These soils are used for annual range, as wildlife
habitat, and for watershed.

Representative profile of Dubakella loam, shallow
variant, 2 to 50 percent slopes, 814 miles south of Grass
Valley, on the northwest side of Lime Kiln Road,
1,250 feet south of the north quarter corner of sec. 4,
T.14 N,R.8E,:

Al—0 to 3 inches, pale-brown (10YR 6/3) loam, hrown
{(10YR 4/3) when moist; moderate, fine and me-
dium, subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; com-
mon very fine rools; many very fine tubular and
interstitial pores; slightly acid; clear, wavy
boundary.

A3—3 to 10 inches, light yellowish-brown (10YR 6/4)
heavy loam, browr. (7.5YR 4/4) when moist; wealk,
medium, subangular blocky structure; hard, fria-
ble, slightly sticky and plastic; common very fine
roots; common very fine tubular and interstitial
pores; neutral: clear, wavy boundary.

B21t—10 to 14 inches, brown (7.5YR 5/4) heavy clay loam
that has common, medium, distinet, pale-olive (5Y
6/3) mottles, dark brown (7.5YR 4/2) and has
common, medium, distinet, olive (5Y 5/3) mottles
when moist; weak, medium and coarse, subangular
blocky structure; hard, friable, sticky and plastic;
common very fine and few fine roots; common
very fine tubular and interstitial peores; common
maoderately thick clay films on ped faces, in pores,
and as bridges between sand grains; neutral;
clear, wavy boundary.
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B22t—14 to 18 inches, pale-yellow (5Y 7/3) clay that has
brown (7.5YR 5/4) clay films, olive (5Y 5/8) and
has dark-brown {7.5YR 4/4) eclay films when
moist; massive; very hard, firm, very sticky and
very plastic; few very fine and fine roots; common
very fine tubular and interstitial pores; commaon
moderately thick clay films in pores and as
bridges bétween mineral grains; neutral; clear, ir-
regular boundary.

R—1% inches, slightly weathered serpentinized ultrabasic
bedrock.

The A horizon is pale brown, light yellowish brown, or
reddish brown. It is neutral to medium acid. The B2t hori-
zon is brown, pale brown, yellowish brown, or palie yellow.
It is neutral or mildly alkaline. The B2t horizon is com-
monly interrupted by rock outeroppings. The C horizon,
where present, is underlain by slightly weathered ultra-
basie rock. Gravel makes up b to 10 percent of the soil ma-
terial in the profile in places. Depth to weathered or frac-
tured ultrabasic bedroek ranges from 10 to 20 incheg but is
variable within short distances.

Dubakella, shallow variant-Rock outerop complex, 2
to 50 percent slopes [Drt).—The Dubakella goil 1n this
complex is the only Dubakella, shallow-variant soil
mapped in thf: Nevada County Area. It is undulating
to steep and is on mountainous uplands. About 10 to
25 percent of this complex is Rock outcrop, and the
rest, except for included soils, is Dubakella loam.

Included in mapping are small areas of Auburn
loam and Sobrante loam. Also included are areas that
are naturally wet. The presence of wiregrass and
sedges in these areas indicates poor drainage.

Runoff is medium to rapid. The hazard of erosion is
moderate to high.

Thjs complex is used for winter and spring range,
as wildlife habitat, and for watershed. Capability unit
VIIs-1 (18).

Granitic Rock Land

Granite rock land (Gr) is a miscellaneous land type
consisting of extremely rocky or stony, granitic mate-
rial on mountainous areas. Large tracts of this land
type are along the South Yuba River and Deer Creek.
Flevation ranges from 500 to 3,500 feet. Slopes range
from 2 to 75 percent but are mostly more than 30 per-
cent. Rock outcrops of granodiorite cover 50 to 90 per-
cent of the surface area. Small areas of shallow to
moderately deep soils are interspersed between the
outcrops in places. These are generally Ahwahnee, Au-
berry, Chaix, Hoda, Sierra, or Musick soils. Vegeta-
tion is sparse, What there is consists of digger pine,
black oak, blue oak, live oak, ponderosa pine, buck-
brush, manzanita, and a few annual grasses.

Runoff is rapid or very rapid on this land type. The
hazard of erosion is high to very high.

This land type is used for watershed, as wildlife
habitat, and for recreation. It is generally unsuitable
5%1; most farming uses. Capability unit VIIIs-1 (18,

Hoda Series

The Hoda series consists of well-drained soils un-
derlain by weathered granodiorite. These soils are
moderately sloping to very steep and are on mountain-
ous uplands. Slopes are 5 to 75 percent. The vegeta-

tion is mostly ponderosa pine, incenge cedar, black oak,
madrone, sweet birch, manzanita, Seotch broom, and
annual grasses and forbs. Elevation ranges from 2,000
to 4,000 feet. The annual rainfall is 40 to 55 inches,
and the average annual air temperature is about 55°
F. The frost-free season is 145 to 250 days.

In a representative profile the surface layer is about
12 inches of brown sandy loam. Reaction is medium
acid. The subsoil is reddish-yellow loam and yellow-
ish-red clay and sandy clay loam that extends to a
depth of 63 inches or more. Reaction in the subsoil is
strongly acid and very strongly acid.

Permeability is moderately slow in these soils.
Effective rooting depth is 60 inches or more, Available
water holding capacity is 7 to 11 inches.

The Hoda soils are used mostly for timber produc-
tion. Some areas are used for limited grazing and irri-
gated pasture.

Representative profile of Hoda sandy loam, % to 15
percent slopes, 3 miles north-northeast of Nevada
City, 150 feet west of Rock Creek Road, 800 feet west
and 500 feet south of the east quarter corner of sec.
30, T, 17N, R.9E.:

01—2 inches to % inch, pine needles, cak leaves, twigs, and
litter.

02—-1% inch to 0, partly decomposed litter.

A11—0 to 4 inches, brown (10YR 4/3) sandy loam, very
dark grayish brown (10YR 3/2) when moist;
strong, very fine and fine, granular structure;
slightly hard, friable, slightly sticky and slightly
plastic; many very fine, fine, medium, and coarse
Yoots; many very fine interstitial pores; medium
acid; clear, smooth boundary.

A12_ 4 to 12 inches, brown (7.5YR 5/4) sandy loam, dark
brown (7.5YR 3/4) when moist; moderate, fine
and medium, granular structure; slightly hard,
friable, slightly sticky and plastic; many very fine,
fine, medium, and coarse roots; many very fine in-
terstitial pores; medium aecid; clear, smooth
houndary.

Bi1t—12 to 18 inches, reddish-yellow (7.5YR 6/6} loam, yel-
lowish red (5YR 5/6) when moist; weak, fine and
medium, subangular blocky structure; slightly
hard, friable, sticky and plastic; common very
fine, medium, and coarse Toots; many very fine in-
terstitial pores; few thin clay films as bridges be-
tween and coating mineral grains; strongly acid;
clear, wavy boundary.

B21t-—18 to 26 inches, yellowish-red (5YR 5/6) clay, vel-
lowish red (5YR 4/6) when moist; moderate, me-
dium and coarse, angular blocky structure; hard,
friable, sticky and plastic; common very fine and
fine and few medium roots; common very fine tu-
bular and interstitial pores; many thin clay films
on ped faces and continucus moederately thick clay
flms lining pores; strongly acid; gradual, wavy
boundary.

B22t—36 to 46 inches, vellowish-red (5YR 5/8) clay, yel-
lowish red (bYR 4/8) when moist; moderate, me-
dium and coarse, angular blocky structure; hard,
friable, sticky and plastic; few very fine, fine, and
medium roots; common very fine interstitial and
few fine tubular pores; many moderately thick
clay films on ped faces and lining pores; very
strongly acid; clear, irregular boundary.

B31t—46 to 53 inches, yellowish-red (5YR 5/8) sandy clay
loam, yellowish red (5YR 4/8) when moist; weak,
coarse, angular blocky structure; slightly hard,
very friable, slightly sticky and slightly plastic;
few fine and medium roots; common very fine tu-
bular and interstitial pores; common thin clay
films on ped faces and lining pores; very strongly
acid; abrupt, irregular boundary.
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B32t—b53 to 63 inches, yellowish-red (5YR 5/6) sandy clay
loam, yellowish red (5YR 5/8) when moist; mas-
sive; slightly hard, very friable, slightly sticky
and slightly plastic; very few very fine roots;
common very fine pores; few, moderately thick,
red (2.5YR 4/8) eclay films as bridges hetween
mineral grains and lining pores, red (2.5YR 5/8)
when moist; continuots moderately thick clay
films lining old root channels; very strongly acid;
many feet to unweathered rock.

The A horizon ranges from dark grayish brown or
brown to dark brown. It is slightly aeid to medium acid.
As much as 30 percent of the soil material on the surface
is cobblestones and as much as 10 percent in the profile is
gravel or cobblestones in places. Depth to weathered grano-
diorite is 80 inches or more,

Hoda sandy loam, 5 to 9 percent slopes (HnB).—This
soil is moderately sloping. Included in mapping are
small areas of Chaix sandy loam, Josephine loam,
Musik sandy loam, and areas of rock outeroppings,

Runeoff is medium on this soil. The hazard of erosion
is moderate.

This Hoda soil is used mostly for timber production.
Some areas are used for limited grazing and irrigated
pasture. Capability unit ITe-1 (22).

Hoda sandy loam, 9 to 15 percent slopes (HnC).—
This strongly sloping soil is on mountainous uplands.
It has the profile described as representative for the
series.

Included with this soil in mapping are small areas
of Chaix sandy loam, Josephine loam, Musick sandy
loam, and areas of rock outcroppings.

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

This Hoda soil is used mostly for timber production.
Some areas are used for limited grazing and irrigated
pasture. Capability unit IITe-1 {22).

Hoda sandy loam, 15 to 50 percent slopes {HnE).—
This moderately steep-or steep soil is on mountain-
ous uplands. Granitic rock outeroppings cover as much
as 10 percent of the surface area, in exposures that
are 100 to 300 feet apart.

Included with this seil in mapping are small areas
of Chaix sandy loam and Musick sandy loam.

Runoff is medium to rapid on this soil. The hazard
of erosion is high. '

This Hoda soil is used mostly for timber produetion.
Some _areas are used for limited grazing. Capability
unit Vle-1 (22).

Hoda cobbly sandy loam, 2 to 15 percent slopes,
eroded (HoC2).—This soil has a profile similar to that
described as representative for the series, but 2 to 4
inches of the surface layer has been lost. More than
half of the acreage of this soil is eroded. Cobblestones
and some stones cover about 15 to 30 percent of the
surface of these eroded areas. In places rock outcrop-
pings cover 2 to 10 percent of the surface area, in ex-
posures that are 100 to 300 feet apart. These rocky
areas are generally not as eroded as the areas that are
cobbly or stony on the surface.

Included with this soil in mapping are small areas
of Hoda sandy loam, Musick sandy loam, and Chaix
sandy loam.

Runoff is medium on this soil. The hazard of erosion
is slight to moderate,.

This Hoda soil is used for timber production and
limited grazing. Capability unit IVe-7 (22).

Hoda-Rock outcrop complex, 50 to 75 percent slopes
(HpF).—The Hoda soil in this complex is very steep
and is on mountainous uplands, About 10 to 25 per-
cent of this complex is Rock outcrop that is granitie,

Included in mapping are small areas of Chaix sandy
loam and Musick sandy loam. ‘

Runoff is rapid. The hazard of erosion is very high.

This complex is used mostly for timber production.
Capability unit VIIs—1 (22).

Horseshoe Series

The Horseshoe series consists of well-drained soils
underlain by stratified sand and gravel. These soils
are rolling to hilly and are on terraces of tertiary
river gravel deposits. Slopes are 9 to 30 percent. The
vegetation is conifer-hardwood forest and an under-
story of brush, forbs, and sparse grass. Elevation
ranges from 1,500 to 4,000 feet. The annual rainfall is
40 to 60 inches, and the annual average air tempera-
ture ig about 55° F. The frost-free season is 140 to
230 days.

In a representative profile the surface ig littered
with such forest debris ag pine needles, oak leaves,
and other vegetative material. The mineral surface
layer is about 10 inches of reddish-brown and yellow-
ish-red gravelly loam. Reaction is medium acid, The
subscil is about 40 inches of yellowish-red and red
gravelly clay loam and light clay loam. Reaction in the
subsoil is medium acid to very strongly acid. Strong-
brown very gravelly loam is at a depth of about 50
inches. Reaction in this layer is very strongly acid.
Stratified tertiary sand and gravel are at a depth of
ahout 59 inches.

Permeability is moderate in these soils. Effective
rooting depth is 48 to 60 inches or more. Available
water holding capacity is 6 to 10 inches.

The Horseshoe soils are used for timber production,
pasture, and grazing,

Representative profile of Horseshoe gravelly loam, 9
to 15 percent slopes, 114 miles southwest of North Co-
lumbia on the southeast face of the hydraulic digging,
1,320 feet west and 300 feet north of the east quarter
corner of sec. 7, T.17N.,,R.9 E.:

01—3 inches to 0, litter, duff, and twigs.

Al1-—0 to 2 inches, reddish-brown (5YR 4/4) gravelly loam,
dark reddish brown (5YR 3/8) when moist; weak,
fine and medium, granular structure; soft, very
friable, nonsticky and nonplastic; common very
fine and few fine roots; many very fine interstitial
pores; medium acid; elear, smooth houndary.

A3—2 to 10 inches, yellowish-red (5YR 4/6) gravelly loam,
dark reddish brown (2.5YR 3/4) when moist;
weak, fine and medium, granular structure; soft,
very friable, slightly sticky and slightly plastic;
common very fine, fine, medium, and coarse roots;
many very fine interstitial pores; medium acid;
gradual, smooth bonndary.

to 17 inches, yellowish-red (YR 4/8) gravelly
light clay loam, dark red (2.5YR 3/6) when moist;
weak, medium and coarse, granular strueture;
slightly hard, friable, slightly sticky and slightly
plastic; few very fine and fine and common me-
dium and coarse roots; many very fine interstitial
pores; medium acid; gradual, smooth boundary.

B1t—10
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B21t—17 to 32 inches, yellowish-red (5YR 4/8) gravelly
clay loam, dark red (2.5YR 3/6) when meist; mas-
sive; slightly hard, friable, sticky and plastic; few
very fine and fine and common medium and coarse
roots; many very fine interstitial pores; few thin
colloids bridging and staining mineral grains;
many moderately thieck clay films in pores;
strongly acid; gradual, smooth boundary.

B22t—32 to 43 inches, red (2.5YR 4/8) gravelly clay loam,
dark Ted (2.5YR 3/6) when moist; massive;
slightly hard, firm, sticky and plastic; few wvery
fine, fine, medium, and eoarse roots; common very
fine pores; common moderately thick colloids
bridging and staining mineral grains; many maod-
erately thick eclay films in pores; very strongly
acid; gradual, wavy boundary.
to 30 inches, yellowish-red (5YR 5/8) gravelly
light clay loam, red {2.5YR 4/8) when moist; mas-
sive; slightly hard, firm, slightly sticky and
slightly plastic; very few very fine and fine and
few medium and coarse roots; few very fine
pores; common moderately thick colloids bridging
and staining mineral grains; many moderately
thick elay films in pores; very strongly acid;
gradual, wavy boundary.

IIC1—50 to 59 inches, strong-brown (7.5YR 5/B) wvery
gravelly loam, strong brown (7.5YR 5/8) when
moist; massive; slightly hard, firm, slightly sticky
and slightly plastic; few medium and coarse
roots; common moderately thick eolloids bridging
and staining mineral graing; many moderately
thick elay films in pores; very strongly aeid;
gradual, wavy boundary.

IIIC2—59 to 69 inches, stratified sand and gravel.

B3t—43

The A horizon ranges from grayish-hrown or pale-brown
to reddish-brown or yellowish-red loam or gravelly loam. It
is slightly acid te strongly acid. Tt is 5 to 20 percent
gravel. The A horizon has granular or platy structure or
is structureless (massive).

The B2t horizon ranges from red or brownish-yellow to
yellowish-red clay loam or gravelly clay loam. Reaction is
strongly acid or very strongly acid. This horizon is strue-
tureless {massive) or has blocky structure. It is 5 to 20
percent gravel,

Interbedded sand and gravel generally have the lowest
reaction in the profile. Reaction generally increases with
depth. Layers of gravel are more than 50 percent gravel,
Content of gravel increascs with depth, The gravel is gen-
erally roumkled and is mostly cquartz. The B2t horizon
grades through a transitional IIC horizon to stratified, in-
terbedded sand and gravel made up mostly of quartz.
Depth to interbedded and stratified sand and gravel ranges
from 48 to more than 60 inches.

Horseshoe gravelly loam, 9 to 15 percent slopes
[HrC).—This rolling soil is on terraces of tertiary river
channels that are made up of stratified sand and
gravel. It has the profile described as representative
tor the series.

Included with this soil in mapping are small areas
of Hoda sandy loam, Josephine loam, Musick sandy
lpam, Sites loam, Sites very stony loam, and areas of
rock outeroppings, Also included are some undulating
or gently rolling Horseshoe soils that have slopes of 2
to 9 percent,

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

This Horseshoe soil is used mostly for timber pro-
duction, grazing, and dry pasture. Some areas are
used for irrigated pasture. Capability unit IVe-1 (22).

Horseshoe gravelly loam, 15 to 30 percent slopes
(HrD).—This hilly soil is underlain by stratified ter-
tiary sand and gravel.

Tncluded with this soil in mapping are small areas
of Hoda sandy loam, Josephine loam, Musick sandy
loam, Sites loam, Sites very stony loam, and areas of
rock outeroppings.

Runoff is medium to rapid on this soil. The hazard
of erosion is moderate to high.

This Horseshoe soil is used for timber production,
grazing. and limited irrigated pasture. Capability unit
IVe-1 (22).

Hotaw Series

The Hotaw series consists of well-drained soils un-
derlain by weathered granodiorite. These moderately
sloping to steep soils are on mountamous_uplands.
Slopes are 5 to 50 percent. The vegetation is mos_tly
ponderosa pine, Douglas-fir, incense cedar, manzanita,
ceanothus, black oak, other brush species, and forbs.
Elevation ranges from 1,700 to 2,500 feet. The annual
rainfall is 45 to 55 inches, and the average annual air
temperature is 54° to 59° F. The frost-free season Is
180 to 230 days.

In a reprezentative profile the surface layer
is about 12 inches of pale-brown and light yellowigh-
brown sandy loam. Reaction is medium acid. The sub-
soil is 22 inches of light yellowigh-brown heavy sapd_y
loam and sandy clay loam. Reaction in the subsoil is
medium acid and strongly acid. Weathered granodio-
rite is at a depth of about 34 inches. i

Permeability is moderately slow in these soils
Effective rooting depth is 24 to 40 inches. Available
water holding capacity is 2.5 to 5 inches.

The Hotaw soils are used mostly for timber produc-
tion. They are also used for grazing to a limited ex-
tent. Some small areas are used for irrigated pasture.

Representative profile of Hotaw sandy loam, from
an area of Chaix-Hotaw complex, 30 to 50 percent
slopes, and in an area where slope is 35 percent, 7
miles north-northwest of Grass Valley from a cut on
the east side of a ranch road, 1,800 feet east and 1,600
feet north of the southwest corner of sec. 21, T. 17 N,,
R.B E.:

A1l 0 to 4 inches, pale-brown (10YR 6/3) sandy loam,
dark brown (10YR 4/3) when moist; weak, me-
dium and coarse, granular structure; slightly
hard, friahle, nonsticky and nonplastic; common
very fine, medium, and coarse roots, common very
fine tubular and interstitial pores; medium acid;
clear, wavy boundary.
to 12 inches, light yellowish-hrown (10YR 6/4)
sandy loam, brown (7.5YR 4/4) when moist; weak,
medium and coarse, granular structure; slightly
hard, friable, nonsticky and nonplastic; few very
fine and fine and common medium and coarse
roots; common very fine tubular and interstitial
pores; medium acid; clear, wavy boundary.

B1—12 to 21 inches, light yellowish-brown (10YR 6/4)
heavy sandy loam, brown (7.5YR 4/4) when
moist; weak, fine and medium, subangular blocky
structure; hard, friable, slightly sticky and
slightly plastic; few very fine, fine, medium, and
coarse roots; common very fine tubular and inter-
stitial and few medium tubular pores; few thin
eolloid stains as bridges between sand grains and
in pores; medium acid; clear, wavy boundary.

to 84 inches, light yellowish-brown (10YR 6/4)
sandy clay loam, strong brown (7.5YR 5/6) when
moist; massive; hard, firm, sticky and slightly
plastie; very few very fine and few medium and

Al2—4

B2t—21
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Iron Mountain Series

The Tron Mountain series consists of somewhat ex-
cessively drained soils underlain by weathered ande-
sitic conglomerate, These soilz are undulating to steep
and are on mountainous uplands. Slopes are 2 to 50
percent. The vegetation is mixed conifer and hard-
wood and an understory of brush and grasses and
forbs, Elevation ranges from 2,500 to 4,600 feet, The
annual rainfall is 45 to 535 inches: and the average an-
nual air temperature is about 51° F. The frost-free
season 15 140 to 230 davs,

In a representative profile the surface laver is about

11 inches of gravish-brown loam and cobbly loam, The
substratum from 11 to 17 inches is gravish-brown cob-
weaction is slightly acid and medium acid.
at a

bly loam.
Shghtly weathered andesitic
depth of about 17 inches,

Permeahility is moderately rapid in
Effective rooting depth is 12 to 22 inches.
water holding capacity is 1 to 2.5 inches,

The Iron Mountain soils are used mostly for water-
shed, as wildlife habitat, and for recreation. They are
also vsed for timber production to a limited extent.
Small open areas are used for grazing.

tepresentative profile of Iron Mountain cobhbly
loam, 2 to 50 percent slopes, 15 miles north-northeast
of Grass Vallev, in a cut on the northwest side of
Snow Tent Road, 1, mile east of the junction of Back-
bone Boad and Snow Tent Road, 5000 feet east and
1,100 feet south of the west quarter corner of sec. 30,
T.1IRN., R. 10 E.:

(i 1 inch o O, Ditter and duif,

All—D to 3 inches, grayish-brown (10YR 5/2) loam, very
dark brown (10YHR 2/2) when moist) strong, fine,
granular strueture; soft, wvery friable, shightly
sticky and nonplastic; many very fine and fine and
common medium roots; many very fine interstitial
pores; shightly acud; abrupt, smoeoth boundary.

Al2—d to 11 ineiwes, grayish-brown (I0YR 5/2) 1‘(|]r|!|]:.'
loam, very dark brown (10YR 2/2) when moist;

musdevate, fine, granular structure; shghtly hard,

friable, shightly stic amd shightly plastic; many

VETY fine aml I‘1l|4' and common medium and coarse

commoen very fine interstitial pores; 30 to

W percent gravel and cobblestones; medium aeid ;

clear, wavy boundary.

conglomerate is

Tl s 5

i 11 ta 17 inehes, gravish-brown (2.5Y 5/2) ecobbly loam,
very dark gravish brown (10YH 3/2) when moist;
massive; soft, very friable, ‘-|:g'h‘.|.3. sticky and
slightly plastic; many very fine, Aine, medium, and
Coarde rools] common Very fine interstitial pores;
15 to 50 percent gravel and cobblestones; mediom
acil; abirupl, irregular boundary,

BRe—17 inches, :-:u;h'.l}.' weathered andesitie conglomerate;
fractursl in upper part,

The A horizon ranges (rom grayish brown to dark gray-
h brown amd i samdy loam, gravelly sandy loam, cobhbly

sanily loam, loam, gravelly loam, or eobilily loam. Cobble
stones generally make up 15 to 30 pereent of the soil mate
real i jor o incluwding the €7 horzon, Gravel makes
up Tk Lo 25 cient of the sofl mapterial., A O horjron of
wieat b andesitic conglomerate s present in places,
Diepth to weathered andesitie conglon i ranges from 12
to 22 anches but s varmble within short distar

well

Iron Mountain cobbly loam, 2 1o 50 percent slopes
(ImE,—This undulating to steep soil on mountainous
uplands is the only lron Mountain seil in the area. It
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has the profile described as representative for the se-
ries.

Included with this soil in mapping are small areas
of Aiken cobbly loam, Cohasset loam, Cohasset cobbly
loam, and MeCarthy cobbly loam.

Runoff is medium to rapid on this soil, depending
upon slope. The hazard of erosion is slight to high,
also depending upon slope,

This Iron Mountain soil is used mostly for water-
shed, as wildlife habitat, and for recreation. It is also
used for timber production to a limited extent. Small
open areas are used for grazing. Capability unit
VIle-1 (22).

Josephine Series

The Josephine series consists of well-drained soils
underlain by vertically tilted slate, shale, and contact
metamorphic rock. These soils are gently rolling to
very steep and are on mountainous uplands. Slopes are
5 to 75 percent. The vegetation is mostly mixed coni-
fer and hardwood and shrubs, Elevation ranges from
2,000 to 4,600 feet. The annual rainfall is 45 to 55
inches, and the average annual air temperature is
about 55° F, The frost-free season ig 185 to 235 days.

In a representative profile the surface layer is 18
inches of reddish-brown loam and gravelly loam. Reac-
tion is slightly acid and medium acid. The subsoil is 52
inches of reddish-yellow silty clay loam. Reaction in
the subsecil is medium acid and strongly acid. Weath-
ered slate and shale are at a depth of about 70 inches.

Permeability is moderate in these soils.

The Josephine soils are used for timber production,
grazing, watershed, and as wildlife habitat, They are
also used for pasture to a limited extent.

Representative profile of Josephine loam, 9 to 15
percent slopes, 14 miles north-northeast of Grass Val-
ley, 14, mile west of the intersection of Bear Trap
Road and Tyler-Foote Crossing Road, 1,320 feet north

and 1,000 feet west of the south quarter corner of sec.
21, T.18 N, R.9E.:

01 & 02—3 inches to 0, needles, litter, and duff.

Al11-—0 to 6 inches, reddish-brown (5YR 4/4) loam, dark
reddish brown (5YR 3/3) when moist; weak, fine
and medium, granulayr strueture; slightly hard,
friable, slightly sticky and slightly plastic; many
very fine and coarse roots; many very fine and
fine tubular pores; slightly acid; clear, smooth
boundary.

A3—6 to 18 inches, reddish-brown (BYR 5/4) gravelly
loam, yellowish red (YR 4/6) when moist; weak,
fine and medium, granular structure; slightly
hard, friable, slightly sticky and slightly plastic;
common fine, medium, and coarse roots; many
very fine tubular and interstitial and few fine and
medium tubular pores; medium acid; gradual,
slightly wavy boundary.

B21t—18 to 34 inches, reddish-yellow (5YR 6/6) silty clay
loam, yellowish red (YR 4/6) when moist; weak,
medium, subangular blocky structure; slightly
hard, Triable, slightly sticky and slightly plastic;
common fine, medium, and coarse roots; many
very fine tubular and interstitial and commoen fine
tubular pores; common thin clay films on ped
faces and in pores; medium acid; gradual, smeoth
houndary.

R22t—34 to 51 inches, reddish-yellow (YR 6/6) silty clay
loam, yellowish red (5YR 4/8) when moist; strong,

fine and medium, angular blocky strueture; hard,
firm, slightly sticky and plastic; few medium and
coarse roots; many very fine tubular pores; many
thin elay films on ped faces and in pores; strongly
acid; gradual, smooth boundary.

B3—51 to 70 inches, reddish-yellow (5YR 6/8) silty clay
loam, yellowish red (5YR 4/8) when moist; mas-
give; hard, firm, slightly sticky and slightly plas-
tic; few medium and coarse roots; few very fine
tubular pores; many thin clay films in pores;
strongly acid; gradual, smooth boundary.

C—T0 inches, variegated strong-brown (7.5YR 5/6) and
vellowish-red (5YR 5/8) weathered slate and
shale; vellowish red (5YR 5/8) and red (25YR
4/6) when moist; strongly acid.

The A horizon ranges from brown or dark brown to red-
dish brown or yellowish brown. It is structureless (mas-
sive) or has weak granular structure. The A horizon is as
much as 35 percent gravel in places.

The B2t horizon ranges from reddish yellow or strong
brown to yellowish red or red in eolor, but in places it is
brown. This horizon is clay loam, gravelly clay loam, or
silty clay loam in texture.

Overlying the slightly weathered slate and shale in
places is a C horizon. It is variegated strong brown, or yel-
lowish red in coler. In places the soil material throughout
the profile is 20 to 25 percent cobblestones, Depth to the
glate or shale ranges from 40 to 72 inches. The slate or
shale is usually weathered, but in places changes abruptly
to unweathered slate or shale,

Josephine loam, 9 to 15 percent slopes (JoC).—This
rolling so0il is on mountainous uplands. It has the pro-
file described as representative for the series.

Included with this soil in mapping are small areas
of Sites loam, Sites very stony loam, Cohasset cobbly
loam, Cohasset loam, Mariposa gravelly loam, and
areas of rock outcroppings. Also included are some
areas that have slopes of 2 to 9 percent, some eroded
areas, and some cobbly areas.

Runoff is medium on this soil. The hazard of erosion
is moderate. Available water holding capacity is 8 to
10 inches, Effective rooting depth is 55 to 60 inches or
more.

This Josephine soil is used for timber production. It
is also used for grazing and irrigated pasture to a lim-
ited extent. Capability unit 11le-1 {22}.

Josephine loam, 15 to 30 percent slopes {JoD).—This
hilly soil is on mountainous uplands,

Included with thig soil in mapping are small areas
of Sites loam, Sites very stony loam, Mariposa loam,
Cohasset loam, and Cohasset cobbly loam. Also in-
cluded are small eroded areas and some areas of
Josephine cobbly loam.

Runoff is medium on this soil. The hazard of erosion
is moderate. Available water holding capacity is 8 to
10 inches. Effective rooting depth is 55 to 60 inches or
more.

This Josephine soil is used for timber production,
limited grazing, and some pasture. Capability unit
IVe-1 (22).

Josephine loam, 30 to 50 percent slopes [JoE).—
This steep soil is on mountainous uplands.

Tneluded with this soil in mapping are small areas
of Cohasset loam, Cohasset cobbly loam, Sites loam,
Sites very stony loam, Mariposa gravelly loam, and
areas of rock outcroppings. Also included are eroded
areas and some cobbly Josephine soils.
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Runoff is medium to rapid on this soil. The hazard
of erosion is high. Effective rooting depth is 55 to 60
inches or more. Available water holding capacity is 8
to 10 inches,

This Josephine soil is used for timber production
and limited grazing. Capability unit VIe-1 (22).

Josephine cobbly loam, 5 to 30 pereent slopes {JpD).—
This gently rolling to hilly soil has a surface layer
and subsoil of brown loam. Cobblestones make up
20 to 25 percent of the soil material throughout the
profile,

Included with this soil in mapping are small areas
of Cohasset loam, Cohasset cobbly loam, McCarthy
cobbly loam, Josephine gravelly loam, and Mariposa
gravelly loam. Also included are small eroded areas.

Runoff is medium on this soil. The hazard of erosion
is slight to moderate. Effective rooting depth is 40 to
60 inches. Available water holding capacity is 5 to 9
inches.

This Josephine soil is used for timber production
and limited grazing, Capability unit VIe-1 (22).

Josephine-Mariposa complex, 15 to 50 percent
slopes, eroded (JrE2).—The soils in this complex are
hilly to steep and are on mountainous uplands. About
55 percent of this complex is Josephine gravelly loam,
and about 40 percent is Mariposa gravelly loam. The
other 5 percent is included soils. Angular gravel frag-
ments make up 10 to 35 percent of the soil material in
the profile of both soils.

Included with these soils in mapping are small areas
of Sites loam, Sites very stony loam, Cohasset loam,
and Maymen loam, and areas of rock outcroppings.

Runoff is medium to rapid on these soils. The haz-
ard of erosion iz moderate to high. Joseph gravelly
loam is 65 to 60 inches or more deep and has an avail-
able water holding capacity of 7 to 9 inches.

The soils in this complex are used mostly for timber
production. Some areas are used for limited grazing.
Capability unit VIe-1 (22),

Josephine-Mariposa complex, 50 10 73 percent
slopes, eraded (JrF2)—The soils in this complex are
very steep and are on mountainous uplands, Josephine
and Mariposa soils each make up about 45 percent of
the complex The other 10 percent is included soils. In
both soils gravel is 10 to 35 percent of the soil mate-
rial throughout the profile. Rock outcrops cover 10 to
25 percent of the surface area.

Included with this complex in mapping are small
areas of Sites loam, Sites very stony loam, Iron Moun-
tain cobbly loam, Horseshoe gravelly loam, and Cohas-
set cobbly loam. -

Runoff is rapid on these soils. The hazard of erosion
is high to very high. Josephine gravelly loam has an
effective rooting depth of 55 to 60 inches or more and
an available water holding capacity of 7 to 9 inches,

The soils in this complex are used for timber pro-
duction and watershed, and as wildlife habitat. Capa-
bility unit V1ls-1 (22).

Josephine-Rock outcrop complex, 15 to 50 percent
slopes (JsE}—This complex is hilly or steep and is on
mountainous uplands. About 10 to 25 percent of this
complex is Rock outcrop, in exposures that are about
30 to 100 feet apart.

Included in mapping are small areas of Cohasset
loam, Cohasset cobbly loam, Sites loam, Sites very
stony loam, and Mariposa very gravelly loam. Also in-
cluded are areas of some goils that have slopes of less
than 15 percent or more than 50 percent.

Runoff is medium to rapid on the soils in this com-
plex. The hazard of erosion is moderate to high. The
Josephine gravelly loam has an available water hold-
ing capacity of 7 to 9 inches and an effective rooting
depth of 55 to 60 inches or more.

This complex is used for timber production and lim-
ited grazing. The rock outcroppings interfere with
logging operations in places. Capability unit VIs-1
(22).

Mariposa Series

The Mariposa series consists of well-drained soils
underlain by slightly weathered slate and shale. These
soils are undulating to very steep and are on moun-
tainous uplands. Slopes are 2 to 75 percent. The vege-
tation is mostly ponderosa pine, sugar pine, Douglas-
fir, black oak, live oak, manzanita, and forbs,
Elevation ranges from 2,000 to 4,000 feet. The annual
rainfall is 40 to 80 inches, and the average annual air
temperature is about 56° F. The frost-free season is
140 to 235 days.

In a representative proﬁlethe surface layer

is about 3 inches of brown gravelly loam. Reaction is
medium acid. The subsoil is about 17 inches of yellow-
ish-brown gravelly heavy loam and reddish-yellow
gravelly clay loam. Reaction in the subsoil is very
strongly acid. Slightly weathered slate or shale is at a
depth of about 20 inches.

Permeability is moderate in these soils. Effective
rooting depth is 15 to 31 inches. Available water hold-
ing capacity is 2 to 4 inches.

The Mariposa soils are used for timber production,
watershed, as wildlife hahitat, and for limited grazing
and pasture.

Representative profile of Mariposa gravelly loam, 2
to 30 percent slopes, 14 miles north-northeast of Grass
Valley, 1,000 feet north-northeast of the southwest
quarter corner of sec. 21, T, 18 N,, R, 9 E.:

01 & 02—1% inches to 0, pine needles, duff, and partly de-
composed litter.

Al1—0 to 3 inches, brown (10YR 5/3) gravelly loam, very
dark grayish brown {(10YR 3/2) when moist; mod-
erate, medium, granular structure; slightly hard,
friable, nonsticky and nonplastic; many very fine
and common fine roots; many very fine and few
fine tubular and interstitial pores; medinm aeid;
clear, smooth houndary.

B1—3 to 10 inches, yellowish-brown (10YR 5/4) gravelly
heavy loam, dark brown {(7.5YR 4/4) when moist;
weall, medium, subangular- blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; many very fine, fine, medium and coarse
reots; many very fine tubular and interstitial
pores; few thin clay films in pores; very strongly
acid; clear, smooth boundary. .

B2t—10 to 20 inches, reddish-yellow (7.0YR 6/6) gravelly
clay loam, vellowish red (5YR 5/6) when moist;
moderate, medium, subangular blocky structure;
slightly hard, friable, sticky and slightly plastic;
common very fine, fine, medium, and coarse roots;
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Mariposa gravelly loam, 2 to 30 percent slopes
WAaDlL—This undulating to hilly soil is on mountain-
ous uplands. It has the profile deseribed as representa-
tive for the series,

Included with this soil in mapping are small areas
of Josephine gravelly loam, Josephine loam, Sites
loam, Sites very stony loam, Cohasset cobbly loam,
MeCarthy eobbly loam, Iron Mountain cobbly loam,
and areas of rock outeroppings.

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

This Mariposa soil is used mostly for timber pro-
duction, Some areas are used for limited grazing and
pasture, Capability unit 1Ve-8 (22

Mariposa-Mavmen complex, 50 1o 75 pereent slopes,
eraded (McF?L—The soils in this complex arve very
steep and are along major drainageways in the west-
ern part of the Nevada County Area. About 55 per-
vent of this complex is Mariposa gravelly loam, and
about 10 percent is Maymen gravelly loam. The other
5 pervent is included soils, Rock outerops cover 2 to 25
percent of the surface area,

Included with these soils in mapping are small areas
of Jusephine loam and Josephine gravelly loam,

Runofl is vapid on these soils. The hazard of erosion
1= high to very high.

The soils in this complex are used as wildlife hahi-
tat and for watershed, They are also used for timber
production to a limited extent. Capability unit VIls-1
21y,

Mariposa-Rock ouwterop complex, 2 10 30 pereent
slopes [MEL-—This complex is undulating to steep.
About 2 to 25 percent of this complex is Rock outerop.

Included in mapping are small arveas of Josephine
loam, Sites loam, Sites very stony loam, Cohasset
loam. Cohasset cobbly loam, MeCarthy cobbly loam,
Figure T.—0"rofile of Maripo=a gravells loam, and Iron Mountain cobbly loam.

Runoff is medium to rapid. The hazard of erosion is
moderate to high, depending upon slope,

etk i) I.‘:.|-- i This complex is used for timber production and him-
wry sLrongly Pretalar innndaty “ited grazing. Capability unit VIs=1 (22},
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|III. "I"II ins _'I"II,'_I g i it i are on mount:nous uplands, generally along major

i drainapewavs. Slopes are 2 to 75 percent. The vegeta-
Phe A hovizon ranges from brown or yelleowish-brown 1o tjon i mostly ponderosa pine, knobeone pine, incense
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The Maymen soils are used as wildlife habitat and
for watershed, They are also used for timber produc-
tion and grazing to a limited extent.

Representative profile of Mavmen gravelly loam,
from an area of Maymen-Mariposa complex, 2 to 50
percent slopes, 17 miles northeast of Grass Valley, 25
feet southeast of the bridge over Bloody Run Creek on
Backbone Road, 150 feet south and 850 feet west of
the northeast corner of see. 30, T. 18 N, R. 10 E.:

01—1 inch to 0, litter.

Al11—0 te 2 inches, dark grayish-brown (10YR 4/2) grav-
elly light loam, very dark brown (10YR 2/2) when
moist; strong, medium, granular structure; soft,
very friable, nonsticky and nenplastic; many very
fine roots; many very fine interstitial pores; 15
percent gravel; slightly acid; elear, wavy bound-
ary.

Al12—2 to 5 inches, brown (10YR 5/3) gravelly leam, very
dark grayish brown (10YR 3/2} when moist; mod-
erate, medium, granular structure; slightly hard,
friable, slightly sticky and slightly plastic; many
very fine and fine and few medium roots; common
very fine interstitial pores; 15 percent gravel; me-
dinum acid; clear, irregular houndary.

B2—5 to 17 inches, grayish-hrown (2.5Y 5/2) gravelly
heavy loam, dark brown (10YR 3/3) when moist;
moderate, fine and medium, subangular hlocky
structure; slightly hard, friable, sticky and
slightly plastic; many very fine and fine and com-
mon medium and coarse roots; many very fine tu-
bular and interstitial pares; few thin clay films on
ped faces and In pores; 25 to 30 percent gravel;
medium acid; abrupt, irregular boundary.

R—17 inches, nearly vertically tilted shattered and frae-
tured slate.

The A horizon ranges from loam to gravelly loam. The
B2 horizon ranges from grayish-brown to light brownish-
gray heavy loam or gravelly heavy loam, It is slightly acid
or medium acid. This horizon ranges from 2 to 16 inches in
thickness within short distances. Gravel ranges from 5 to
35 percent of the soil material throughout the profile. A
clear to abrupt boundary generally is present between the
B2 and R horizons. The R horizon is shaltered fractured
slate and is commonly tilted nearly vertically, or it is
slightly weathered, fractured hasic rock. Depth to shattered
and fractured slate or slightly weathered fractured basie
rock ranges from about 12 to 18 inches and is variable
within short distances in places.

Maymen-Mariposa ecomplex, 2 to 50 percent slopes,
eroded {MmE2).—The soils in this complex are undu-
lating to steep and are along major drainageways in
the eastern part of the Nevada County Area. About 55
percent of this complex is Maymen gravelly loam, and
about 40 percent in Mariposa gravelly loam. The other
5 percent is included soils. About 25 to 35 percent of
the acreage of this complex has had 25 to 50 percent
of the surface layer removed by erosion. Rock out-
crops cover 2 to 15 percent of the surface area. The
Maymen soil in this complex has the profile described
as representative for the Maymen series.

Included with these soils in mapping are small areas
of Josephine gravelly loam, Josephine loam, McCarthy
cobbly loam, and Iron Mountain cobbly loam.

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

The soils in this complex are used mostly as wildlife
habitat and for watershed. They also are used for tim-
ber production to a limited extent. Capability unit
Vile-1 (22).

McCarthy Series

The McCarthy series consists of well-drained soils
underlain by weathered andesitic conglomerate. These
s0ils are gently rolling to very steep and are on moun-
tainous uplands and volcanic flows. Slopes are 5 to 75
percent. The vegetation is mostly ponderosa pine,
Douglas-fir, incense cedar, sugar pine, black oak, man-
zanita, ceanothus, and bear clover. Elevation ranges
from 2,800 to 4,600 feet. The annual rainfall is 48 to
55 Inches, and the average annual air temperature is
48° to 51° F. The frost-free season is 140 to 200 days.

In a representative profile the surface generally is
littered with such forest debris as pine needles, oak
leaves, and other vegetative material. Similar material
below the surface becomes more decomposed as depth
increases, The mineral surface layer is about 10 inches
of dark grayish-brown and brown cobbly loan. Reac-

‘tion is slightly acid. The subsoil is about 21 inches of

strong-brown and reddish-yellow wvery cobbly loam.,
Reaction in the subsoil is medium acid. Weathered an-
desitic conglomerate is at a depth of about 31 inches.

Effective rooting depth is 18 to 32 inches in these
soils. Available water holding capacity is 2.5 to 4.5
inches,

The MeCarthy soils are used for timber production
and limited grazing,

Representative profile of McCarthy cobbly loam, 15
to B0 percent slopes, 17 miles north-northeast of Grass
Valley on the north side of Backbone Road, 850 feet
north of Bloody Run Creek, 1,000 feet north and 700
feet e]ziz)st of the southwest corner of sec. 21, T. 18 N,
R.10E.:

01 & 02—1 inch to 0, fresh pine needles, twigs, litter, duff,
and partly decomposed organic matter.

A11—0 to 2 inches, dark grayish-hrown (10YR 4/2) cobbly
loam, very dark brown {10YR 2/2) when moist;
strong, very fine, granular strueture; slightly
hard, wvery friahle, slightly sticky and slightly
plastic; many very fine roots; common very fine
interstitial pores; slightly aecid; abrupt, wavy
boundary.

A12—2 to 10 inches, brown {10YR 4/3) cobbly loam, dark
brown (7.5YR 3/2) when moist; moderate, fine,
subangular blocky structure; soft, very friable,
slightly sticky and slightly plastic; many very fine
and few medium and coarse roots; commen very
fine interstitial pores; 15 to 20 percent ecobhle-
stones; slightly acid; clear, wavy boundary.

B2—10 to 19 inches, strong-brown (7.5YR 5/8) very cobbly
loam, dark reddish brewn (5YR 3/4) when moist;
massive; soft, very friable, slightly sticky and
slightly plastic; many very fine and fine and com-
mon medium and coarse roots; comman very fine
interstitial pores; 40 to 45 percent cohblestones;
medium acid; gradual, irregular houndary,

B3—1% to 31 inches, reddish-yellow (7.5YR 6/6) very cob-
bly loam, yellowish red (5YR 4/6) when moist;
massive; soft, very friable, slightly sticky and
slightly plastic; many very fine and fine and few
medium and coarse roots; common very fine inter-
stitial pores; 45 to 50 percent cobblestones; me-
dium acid; abrupt, irregular houndary.

R—31 inches, andesitic conglomerate.

The A horizon ranges from brown or dark-brown to dark
grayish-brown or grayish-brown loam, sandy loam, cobbly
loam, or cobbly sandy loam. Tt is slightly acid to medium
acid. It has granular or blocky structure or is structureless
}()m:flssive). Cobblestones make up 10 to 25 percent of the A

orizon.
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The B horizon ranges from yellowish-brown or strong-
brown to light yellowish-brown sandy loam to very cobbly
loam. It has granular structure or is structureless (mas-
sive). Cobblestones make up 35 to 50 percent of this hori-
zom, except in mapping unit MnE which lacks cobblestones.

Some gravel is in the soil material of the profile. The
underlying material generally is soft, weathered, rhyolitic
tuff or andesitic conglomerate. Depth to weathered ande-
sitic conglomerate ranges from 18 to 32 inches.

McCarthy sandy loam, 15 to 50 percent slopes
(MrE).—This hilly to steep soil is generally on sides
of sloping areas below andesitic ridges or “lava caps”
and is adjacent to the Aiken soils, Cohasset soils, or
McCarthy cobbly loam. Generally, this McCarthy soil
has a cobblestone-free profile. This soil has a surface
layer of grayish-brown or dark grayish-brown sandy
loam or fine sandy loam. Reaction is slightly acid or
medium acid. This layer has a granular structure. The
subsoil is light vellowish-brown heavy sandy loam or
very fine sandy loam. It is medium acid and is struc-
tureless (massive). The parent material consists of
partly decomposed rhyolitie tuff, most of which breaks
out in cobblestone-size fragments. This soil ig high in
vitric pryoclastic materials.

Included with this soil in mapping are small areas
of Aiken loam, Aiken cobbly loam, Cohasset loam, Co-
hasset cobbly loam, Hoda sandy loam, Iron Mountain
cobbly loam, and areas of rock outcrops.

Runoff is medium to rapid on this soil. The hazard
of erosion is moderate to high. Permeability is moder-
ately rapid.

This McCarthy soil is used mostly for timber pro-
duction, Some of the more open areas are used for
limited grazing. Capability unit VIe-1 (22).

McCarthy eobbly loam, 5 to 15 percent slopes
(MoC).—This gently rolling to rolling soil is on ridge-
tops and sides of andesitic flows. It is 15 to 50 percent
cobblestones.

Included with this soil in mapping are small areas
of Aiken loam, Aiken cobbly loam, Cohasset loam, Co-
hasset cobbly loam, and Iron Mountain cobbly loam.

Runoff is medium on this soil. The hazard of erosion
is slight to moderate. Permeability is moderate.

This McCarthy seil is used for timber production
and limited grazing. Capability unit VIe-1 {22).

McCarthy cobbly loam, 15 to 30 percent slopes
[MoE).—This hilly and steep soil is on mountainous
uplands, generally those underlain by andesitic con-
glomerate. The surface layer is 0 to 20 percent cobble-
stones, and the subsoil is 40 to 50 percent cobble-
stones. This soil has the profile described as
representative for the series,

Included with this soil in mapping are small areas
of other McCarthy soils and of Iron Mountain cobbly
loam, Cohasset cobbly loam, and Cohasset loam.

Runoff is medium to rapid on this seil. The hazard
of erosion is moderate to high, depending upon slope.
Permeability is moderate,

This McCarthy soil is used mostly for timber pro-
duction. Some areas are used for limited grazing. Ca-
pability unit VIe-1 (22).

Musick Series

The Musick series consists of well-drained soils un-
derlain by weathered granodiorite. These soils are

moderately sloping to steep and are on mountainous
uplands. Slopes are 5 to 50 percent. The vegetation is
mostly ponderosa pine, incense cedar, black oak, ma-
drone, Scotch broom, poison oak, manzanita, ceano-
thus, and annual grasses and forbs. Elevation ranges
from 2,000 to 3,500 feet. The annual rainfall is 44 to 55
inches, and the average annual air temperature is 52°
to 56° F. The frost-free season is 145 to 2560 days.

In a representative profile the surface layer is 25
inches of brown and reddish-brown sandy loam, light
loam, and loam. Reaction is slightly acid and medium
acid. The subseil is about 73 inches of yellowish-red
and red heavy clay loam and variegated reddish-yellow
and yellow loam. Reaction in the subsoil is medium
acid and slightly acid. Weathered granodiorite is at a
depth of about 98 inches.

Permeability is moderately slow in the subsoil.
Effective rooting depth is 40 to 60 inches or more.
Available water holding capacity is 7 to 11 inches,

The Musick soils are used mostly for timber produe-
tion and grazing. Some areas are used for irrigated
pasture.

Representative profile of Musick sandy loam, 15 to
50 percent slopes, 714 miles north-northwest of Ne-
vada City on a road cut on the north side of a private
dirt road, 800 feet west and 250 feet south of the east
quarter corner of sec. 2, T. 17 N, R.8 E.:

01 & 02—4 inches to 0, litter and duff.

A11--0 to 4 inches, brown (7.5YR 5/4) sandy loam, dark
reddish brown (5YR 3/4) when moist; strong, fine,
medium, and coarse, granular structure; soft,
friable, nonsticky and nenplastic; common very
fine and fine roots; many very fine interstitial
pores; slightly acid; elear, wavy boundary.

A12——4 to 19 inches, reddish-brown (5YR 5/4) sandy loam,
dark reddish brown (5YR 3/4) when moist; mod-
erate, coarse and very coarse, granular structure;
slightly hard, friable, slightly sticky and slightly
plastic; commen very fine and fine and many me-
dium roots; many very fine interstitial and com-
mon very fine tubular pores; few thin clay films
in pores, as bridges, and as colloid stains on sand
graing; medium acid; clear, wavy boundary.

AB3—19 to 25 inches, reddish-brown (5YR 5/4} heavy sandy
loam, dark reddish brown (5YR 3/4) when moist;
weak, medium and coarse, subangular blocky
structure; slightly hard, friable, slightly sticky
and slightly plastic; few very fine and many me-
dium roots! common very fine interstitial and few
fine tubular pores; few thin clay films in pores, as
bridges, and as colloid stains on mineral grains;
medium acid; elear, wavy boundary.

B1—25 to 40 inches, yellowish-red (5YR 5/6) clay loam,
red (2.5YR 4/6) when moist; weak, coarse, suban-
gular blocky strueture; hard, firm, sticky and
plastic; few very fine and many medium and
coarse roots; few very fine tubular and interstitial
pores; many moderately thick clay films on ped
faces and in pores; medium acid; gradual, wavy
boundary.

B21t—40 to 60 inches, red (2.5YR 5/6) heavy clay loam,
red (2.5YR 4/6) when moist; weak, coarse, suban-
gular blocky structure; hard, firm, sticky and
plastic; few very fine and common medium and
coarse roots; few very fine and fine tubular pores;
many thick elay films on ped faces and in pores;
medium acid; clear, wavy boundary.

B22t—60 to 69 inches, red (2.5YR 5/6) heavy elay loam,
red (2.5YR 4/6) when moist; weak, coarse, suban-
gutar blocky structure; hard, firm, sticky and
plastic; verv few very fine and fine and common
medium and coarse roois; few very fine and fine
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tubular pores; many thick clay films on ped faces
and in pores; medium acid; clear, wavy boundary.

B23t—69 to 80 inches, red (2.5YR 5/6) heavy clay loam,
red (25YR 4/6) when moist; massive; hard, firm,
sticky and plastic; very few fine and very fine and
few medium and coarse roots; few very fine and
fine tubular pores; commen moderately thick clay
films in pores and as bridges; medium acid; clear,
wavy boundary.

B3—80 to 98 inches, variegated reddish-yellow (7.5YR 6/6)
and yellow {(10YR 7/6) loam, yellowish red (6YR
4/6) when moist; massive; slightly hard, firm,
nonsticky and nonplastic; very few very fine and
fine and few medium and coarse roots; few very
fine and fine tubular pores; slightly acid; clear,
wavy boundary,

C—1908 inches, variegated very pale brown, yellow, and light
yellowish-brown {10YR 7/4, 7/6, and 6/4) weath-
ered granodiorite, strong brown (7.5YR 5/6) when
moist ; massive; slightly acid.

The A horizon ranges from brown or yellowish-brown te
reddish-hrown sandy loam or loam. The R2t horizon ranges
from red or reddish yellow to vellow. It iz medium acid or
strongly acid. The B3 horizon is variegated very pale,
brown, light yellowish brown, reddish yellow, or yellow. It
is slightly aetd or medium acid. A small amount of coarse
gravel or cobblestones iz in the soil material in places. Re-
action generally decreases with depth. Hard rock is rarely
encountered, except as outcrop or in very deep cuts. Depth
to weathered granediorite ranges from 40 to 80 inches or
more,

Musick sandy loam, 5 to 15 percent slopes [MrC).—
This soil is gently sloping to strongly sloping. Rock
outcrops cover less than 2 percent to as much as 10
percent of the surface area.

Included with this soil in mapping are small areas
of Hoda sandy loam, Chaix sandy loam, Josephine
loam, and Sites loam. Also included are areas of Mu-
sick soils that have slopes of 2 to 9 percent.

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

This Musick soil is used mostly for timber produc-
tion: Some areas are used for limited grazing and irri-
gated pasture. Capability unit I1Te-1 (22).

Musick sandy loam, 15 to 50 percent slopes (MrE}.—
This moderately steep to step soil is on mountain-
ous uplands. Rock outerops cover as much as 10
percent of the surface area in places, This soil has the
profile described as representative for the series.

Included with this soil in mapping are small areas
of Hoda sandy loam, Chaix sandy loam, Jogephine
loam, and Sites loam.

Runoff is medium to rapid on this soil. The hazard
of erosion is high.

This Musick soil is used mostly for timber produc-
tion. Some areas are used for grazing. Capability unit
Vie-1 (22},

Musick-Rock ouicrop complex, 5 1o 30 percent
slopes [MsE.—The Musick soil in this complex is
moderately sloping to steep. About 10 to 25 percent of
this complex is Rock outcrop and areas that are very
stony or extremely stony and that have .1 to 15 per-
cent stones on the surface. About 25 percent of this
complex has lost hbetween 25 and 50 percent of the sur-
face layer. Parts of this complex are moderately
eroded, and here the stones are 214 to 5 feet apart.
Other areas are less than 40 inches deep.

Included in mapping are small areas of Musick
sandy loam, Hoda sandy loam, and Chaix sandy loam.

Runoff is medium to rapid. The hazard of erosion is
moderate to high. This complex iz used mostly for tim-
ber production. Some areas are used for limited graz-
ing, Capability unit VIs-1 (22).

Placer Diggings

Placer diggings (Pr] is a miscellaneous land type
consisting of remnants of tertiary river deposits.
These are hydraulically mined areas, placer-mined
areas along stream channels, and areas of natural de-
posits along the stream channels, The hydraulically
mined areas are In association with areas of Aiken,
Cohasset, Josephine, Mariposa, Sites, Horseshoe,
Hoda, Chaix, Iron Mountain, and Musick soils. The
hydraulic mining has commonly formed steep clifflike
sides that are as high as 100 feet. Slopes range from 2
to 75 percent.

In places thig land type is 90 to 100 percent stones,
cobblestones, or gravel. In 50 to 75 percent of the
areas there is a mixture of stones, cobblestones,
gravel, and enough soil material to support brush,
some grasses, some trees along the stream channels,

r to moderately good stands of ponderosa pine
(fig. 8)

In places bedrock is exposed along stream
channels. This land type ranges from less than 6
inches to more than 10 feet in depth. Reaction gener-
ally is wvariable, but, in places in the hydrauhcal'ly
mined areas, it is strongly acid to very strongly acid.
Seep or wet areas are present in places. i

In areas of hydraulic or placer mining, the.debrls
left by these operations commonly consists of irregu-
lar mounds. The areas along stream channels are com-
monly subject to inundation during periods of high
water.

This land type is generally unsuitable for most agri-
cultural uses, except for limited timber production or
grazing in the areas that support stands of ponderosa
pine and grass. Capability unit VIIs-1 (18, 22).

Rescue Series

The Rescue series congists of well-drained soils un-
derlain by weathered basic rocks. These soils are
gently rolling to hilly and are on mountainous uplands
of the lower and middle part of foothills. Slopes are 5
to 30 percent. The vegetation is annual grasses and
forbs, and blue oak, live oak, poison oak, digger pine,
and scattered ponderosa pine. Elevation ranges from
500 to 2,000 feet. The annual rainfall is 28 to 45
inches, and the average annual temperature is about
60° F. The frost-free season is 225 to 260 days. )

In a representative profile the surface layer is
about 3 inches of brown loam. Reaction is slightly
acid. The subsoil is about 30 inches of brown heavy
loam and reddish-brown clay loam. Reaction in the
subsol is medium acid. This horizon is underlain
by brownish-yellow heavy loam that is slightly acid.
Slightly weathered or fractured diabase is at a depth
of about 50 inches.

Permeabhility is moderately slow. Effective rooting
depth is 40 to 60 inches or more, Available water hold-
ing capacity is 6 to 10 inches,
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Figure B.—Sparse vegelation on area |r|urrl‘-l111'rlni abour 1850,

The Rescue soils are used for winter and spring
ange. Some areas are used for irvigated pasture.

Representative profile of Rescue loam, from an area
of Rescue-Rock outerop complex, 5 to 30 percent
slopes, 11 miles south of Grass Valley, 3,000 feet north
of Magnolia Road, 950 feet east and 350 feet south of
the northwest corner of sec. 23, T. I N, R. 8 E.:

01—" inch to 0, litter,

Al—0 to 3 inches, brown (T.5YR 5/4) loam, dark reddish
hrown (5YR 3/3) when moist; weak, medium and
coarse, granular structure; shightly hard, friable,
nonsticky amd slightly plastic; many very  fine
roots; few very fine and fine tubular aml many
very fine aml fine interstitial pores; shightly acid;
clear, wavy boumdary.

Bl1—2% to 9 inches, brown (T5YR 5/4 heavy loam, dark
risldish brown (3YR 3/4) when moist; weak, moe-
dium and ecoarse, subangular blocky  strueture;
slightly hard, friahle, slightly sticky amd plastic;
commuon very fine roots; few very fine and fine tu-
hular and common very fine anmd fine interstitial

pores; eommon thin elay films in pores and few

thin clay films as bridges and as eollond stains on
mineral gratns; mediom acid; clear, wavy bound
Ary.

B21t—9 to 19 inches, reddish-brown (YR 5/4) elay loam,

dark reddish brown (3YR 3/4) when moist; mas-

sive; hard, firm, sticky and plastie; eommon very
fine, fine, and medivm roots; few fine tubular and
common very fine and fine interstitial pores; many
mderately thick clay films in pores; mediuom acid;
clear, wavy bounmdary,

B22 19 1o 3% jnches, redidish-brown (5YR 5/4) clay loam,
dark reddish brown (25YR 3/10) when moist; mas-
sivie; hard, firm, sticky and plastie; few very fine
and fine roots; few fine tubular and common fine
interstitial  pores; many  moderately  thick elay
films in pores; mediam acid; clear, wavy bound-
ary.

C—33 ta 50 inches, ||rn1.rhi1h-:.'l-i|1|w (I0YR 6/6) heavy
loam that has peidish-vellow (T5YR 676) clay
films, yellowish brown (10OYR 5/6) anid has dark-
real (Z5YR A6 elay films when moist; massive;
hard, firm, shghtly sticky and plastic; many mod-
erately thick clay films in fractures; slightly acnl;
gradual, wavy houndary.

It 50 inches, fractured and <hghtly weathered dinbase,

The A horizon ranges Trom brown to darvk hrown, Tt is
slightly acul or medium acil, It s structureleas (massive)
or has granular structure. The B2t horizon ranges from
hrown or redilish-brown  to yellowish-red clay  loam o
samdy clay loam, A ‘“'stone line™ (% in the horizen immedi-
ately overlyving the B2t hovizon in places. The fragments in
this line are the size of cobblestones and make up as much
as A0 pereent of Lthe volume of this horizon in places, The
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B2t horizon is underlain by a C horizon in places. Depth to
hard bedrock is 40 to 60 inches or more.

Rescue-Rock outcrop complex, 5 to 30 percent
slopes (RkD].—The Rescue soil in this complex is
gently rolling to hilly and are on mountainous uplands
of the middle part of foothills, About 10 to 25 percent
of this complex is roek outcrop. The Rescue goil in this
complex has the profile described as representative for
the Rescue series.

Included in mapping are small areas of Auburn
loam, Boomer loam, Sobrante loam, Argonaut loam,
and soils that are similar to Rescue soils but that are
less than 10 percent rock outeroppings. Also included
are areas that have slopes of 30 to 75 percent.

Runoff is medium, The hazard of erosion is slight to
maoderate.

This complex is used mostly for annual range. Some
of the less rocky areas are used for irrigated pasture.
Capability unit VIs-1 (18).

Rock Land

Rock land (Rn) is a miscellaneous land type consist-
ing of extremely rocky or stony basic, metabasic, me-
tamorphosed, ultrabasic, and sedimentary rock mate-
rial on hilly or steep mountainous areas. This land
type extends throughout & wide area but is most com-
monly adjacent to major drainageways, such as the
Bear River, It is undulating to extremely steep, Eleva-
tion ranges from 400 to 4,500 feet. Slopes range from
2 to 75 percent but are mostly more than 30 percent.

Rock outcrops cover 50 to 90 percent of the surface
area. In places a very shallow mantle of soil is be-
tween the outcrops. This soil material is less than 10
inches deep. Also, small isolated areas of shallow to
moderately deep soils are scattered among the rock
outcrops in places. These are generally Auburn, Du-
bakella, Iron Mountain, Maymen, Mariposa, or So-
brante soils, Vegetation congists of such brush plants
as chamise, scrub oak, manzanita, verba santa, and
poison oak and a sparse understory of annual grasses
and forbes. In places scattered bhlue oak, live oak, and
conifier are present in pockets of soil.

This land type is used for watershed and as wildlife
habitat, Capability unit VIIIs-1 (18, 22).

Rock outcrop-Ahwahnee complex, 9 to 50 percent
slopes (RoE].—--About 40 to 65 percent of this com-
plex is Ahwahnee sandy loam and about 25 to 50 per-
cent is Rock outcrop. The other 10 percent is included
soils. The Rock outcrop consists of large, rounded
exposures of granitic rock that are about 15 to 30
feet apart.

Included in mapping are small areas of Auberry,
Sierra, or Ahwahnee soils that have slopes of less than
9 percent and areas of Granitic rock land where slopes
are more than 50 percent.

Runoff is medium to rapid. The hazard of erosion is
moderate to high.

This complex is used for range and watershed and
as wildlife habitat. Capability unit VIIs-1 (18).

Rock outerop-Avhurn complex, 2 to 30 percent
slopes [RpD).—About 45 to 70 percent of this com-
plex is Auburn loam, and about 25 to 50 percent is

Rock outerop. The other 5 percent is included soils.
The Rock outecrop consists of angular or subangular
exposures of basic or metabasic rock that are about 10
to 30 feet apart.

Included in mapping are small areas of Rescue, So-
brante, and Auburn soils and areas of Rock land
where slopes are more than 50 percent.

Runoff is medium to rapid. The hazard of erosion is
slight to moderate.

This complex is used for range and watershed and
as wildlife habitat. Capability unit VIs—-1 (18).

Rock outcrop-Dubakella complex, 5 to 50 percent
slopes (RrE.—About 50 percent of this complex is
Dubakella gravelly loam, and about 40 percent is Rock
outcrop, The other 10 percent is included soils. Rock
outerop consists of semirounded exposures of ulira-
bagic rock. The Dubakella soil has the profile described
as representative for the Dubakella series.

Included in mapping were small areas of a soil that
is similar to the Dubakella soil but is not gravelly or
cobbly and areas of Secca and Boomer soils.

Runoff is medium to rapid on the soil material of
this complex, The hazard of erosion is moderate to
high.

This complex is used as wildlife habitat, for water-
shed, and for limited range. Capability unit VIIs-1
(22).

Secca Series

The Secca series consists of moderately well drained
soils underlain by metabasic or basic rock. These soils
are undulating to steep and are on mountainous up-
lands. Slopes are 2 to 50 percent. The vegetation is
mostly manzanita, ceanothus, blue cak. and grasses
and forbs. Scattered digger pine and a few ponderosa
pine are also present. Elevation ranges from 1,700 to
3,000 feet. The annual rainfall is 85 to 55 inches, and
the average annual air temperature is 57° to 58° F. The
frost-free season is 230 to 255 days.

In a representative profile the surface layer is 15
inches of brown and reddish-brown gravelly silt loam.
Reaction is medium acid and slightly acid. The subsoil
is about 80 inches of yellowish-red cobbly silty clay
Joam, strong-brown cobbly clay, and light yellowish-
brown gravelly light clay. Reaction in the subsoil is
slightly acid to mildly alkaline. Partly weathered basic
rock is at a depth of about 45 inches.

Permeability is slow in these soils. Effective rooting
depth is 40 to more than 60 inches, but some plant
roots have difficulty penetrating the subsoil and ex-
tracting moisture from it. Available water holding ca-
pacity is 4 to 6 inches.

The Secca soils are used for watershed and limited
grazing,

Representative profile of Secca gravelly silt loam,
from an area of Secca-Rock outcrop complex, 2 to 50
percent slopes, 5 miles south-southwest of Grass Val-
ley, 100 feet southeast of Wolf Creek Mountain Look-
out Road, 1,300 feet east and 500 feet north of the
west quarter corner of sec. 16, T. 16 N,, R. 8 E.:

Al1—0 to 6 inches, brown (7.56YR 5/4) gravelly silt loam,
dark reddish brown (5YR 3/4) when moist;
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strong, fine, medium and coarse, subangular
blocky structure; slightly hard, friable, slightly
sticky and plastie; many very fine and very few
fine roots; common very fine tubular and intersti-
tial pores; few cobblestones; ahout 40 percent
gravel; medium acid; clear, wavy boundary.

A3—6 to 15 inches, reddish-brown {(5YR 5/4) gravelly silt
loam, dark reddish brown (5YR 3/4) when moist;
moderate, medium and coarse, subangular blocky
structure; slightly hard, friable, sticky and plas-
tie; common very fine, medium, and coarse and
very few fine roots; common very fine tubular and
interstitial pores; few thin clay filmsg on ped faces
and in pores; few cobhlestones; 25 percent gravel;
slightly acid; clear, wavy houndary.

B1t—15 to 22 inches, yellowish-red (5YR 5/6) cobbly silty
clay loam, dark reddish brown (5YR 3/4) when
moist; moderate, medium and coarse, subangular
blocky structure; hard, friable, sticky and plastie;
very few fine and common very fine, medium, and
coarse roots; many very fine tubular and intersti-
tial and few fine interstitial pores; common thin
clay films an ped faces and in pores; some eobble-
stones; 10 percent gravel; stone line in lower part;
slightly acid; abrupt, wavy boundary.
to 36 inches, strong-brown (7.5YR 5/6) cobbly
clay, brown (T.5YR 4/4) when moist; mederate,
coarse prismatic structure; extremely hard, very
firm, very sticky and very plastic; very few very
fine and fine roats; very few very fine tubular and
interstitial pores; continuous moderately thick
clay filmz on ped faces; common pressure faces
and few fine manganese shot; neutral; clear, wavy
boundary,
to 45 inches, light yellowish-brown (2.5Y 6/4)
gravelly light clay, yellowish brown (10YR 5/6)
when moist; weak, coarse, angular blocky strue-
ture; very hard, firm, very sticky and plastic;
very few very fine and fine roots; very few very
fine tubular and interstitial pores; many moder-
ately thick clay films on ped faces and in pores;
mildly alkaline; gradual, wavy boundary.

(C—45 inches, weathered metabasic rock.

Bit—36

The A ‘horizon ranges from brown or reddish-brown te
dark reddish-brown gravelly loam, gravelly silt loam, or
cobbly loam. It generally has granular or subangular
blocky structure, but has platy structure in a few places.
This horizon is as much as 40 percent gravel in places.

Depth to the B2t horizon ranges from 9 to 22 inches. It
ranges from brown or strong brown to reddish brown or
vellowish red clay or cobbly clay. It is neutral or slightly
acid in reaction and has blocky or prismatic structure. A
“stone line” of hard, hroken rock fragments is commonly
hetween the Blt and B2t horizons, These rock fragments
make up 25 percent of this layer in places. The B2t hori-
zon is commonly underlain by a B3t horizon that is pale-
brown or light yellowish-brown loam, ¢lay loam, silty clay
loam, ar light clay. This horizon is gravelly in places.

A gravel pavement is on the surface of seme of these
soils, These are the more eroded areas and are away from
areas that are covered by manzanita brush, As much as 60
percent of the surface has a gravel pavement, but only 25
percent of the surface is covered by a pavement in areas
that are covered by manzanita brush. Secca soils are 14 to
35 percent cobblestones, 1 to 10 percent stones, and about
10 to 40 percent gravel in places. The more rocky and
more cabbly conditions generally do not occur at the same
place. Reaction generally inereases with depth. Depth to
underlying bedrock ranges from 40 to 60 inches or more.

Secca-Rock outcrop ecomplex, 2 to 50 percent slopes
(ScE).—The Secca soil in this complex_is undulating
to steep and is on mountainous uplands |[(fig. 9) .| About
10 to 40 percent of this complex is Rock outerop. The
Secea soil in this complex has the profile described as
representative for the Secca series.

Included in mapping are small areas of Boomer

loam, Sites loam, Sites very stony loam, and Rescue
loam. '

Runoff is medium to rapid, depending upon slope.
The hazard of erosion is slight to high. '

This complex is used for watershed and limited
grazing. Capability unit VIIs-1 (22}.

Shenandoah Series

The Shenandoah series consists of somewhat poorly
drained soils underlain by weathered granitic rock.
These soils are undulating to rolling. Slopes are 2 to
15 percent and are generally concave. The vegetation
is mostly oak, live oak, digger pine, wiregrass, and
annual grasses and sedges. Elevation ranges from 600
to 1,800 feet. The annual rainfall is 30 to 40 inches,
and the average annual air temperature is about 61°
F. The frost-free season is 240 to 260 days.

In a representative profile the surface layer is about
1R inches of brown and pale-brown sandy loam. Reac-
tion is medium acid. The subsoil is about 9 inches of
light brownish-gray clay. Reaction in the subsoil is
slightly acid. The substratum is pale-brown coarse
gandy loam, and it is neutral in reaction. Weathered
granodiorite is at a depth of about 36 inches.

Permeability is very slow in the subsoil. Effective
rooting depth is 27 to 40 inches. Available water hold-
ing capacity is 3 to 5 inches.

The Shenandoah soils are used for annual range,
improved dry pasture, and irrigated pasture.

Representative profile of Shenandoah sandy loam, 2
to 16 percent slopes, 10 miles south-southwest of
Grass Valley, 1,900 feet east and 300 feet south of the
north quarter corner of sec. 35, T. 15 N., R. 7 E.:

A11—0 to 3 inches, brown (10YR 5/3) sandy loam, dark
brown (10YR 3/3) and dark grayish brown (10YR
4/2) when moist; massive; slightly hard, friable,
nonsticky and nonplastic; common very fine roots;
many very fine tubular and interstitial pores; me-
dium acid; abrupt, smooth boundary.

A12—3 to 9 inches, pale-brown (10YR 6/3) sandy loam,
dark brown (10YR 3/3) when moist; massive;
slightly hard, friable, nonsticky and nonplastic;
few very fine reots; common very fine and fine tu-
bular and interstitial pores; medinm acid; clear,
smooth boundary.

A3—9 to 18 inches, pale-brown (10YR 6/3) sandy loam,
dark brown (10YR 4/3) when moist; massive;
hard, firm, nonsticky and nonplastic; very few
very fine roots; many very fine tubular and inter-
stitial pores; medium acid; abrupt, wavy bound-
ary.

B2t—18 to 27 inches, light brownish-gray (2.5YR 6/2) clay
that has common, fine and medium, distinct, yel-
lowish-brown (10YR 5/6) mottles, grayish brown
(2.5YR 5/2), and has common, fine and medium,
vellowish-brown {10YR 5/6) mottles when moist;
strong, coarse, prismatic structure; very hard, ex-
tremely firm, sticky and plastic; very few very
fine roots; few very fine and fine tubular pores;
continuous thick clay films in pores and on ped
faces, slightly acid; abrupt, wavy boundary.

{'1—27 to 36 inches, pale-brown (10YR 6/3) coarse sandy
loam that has common, medium, distinct, yellow-
igh-brown (10YR 5/8) mottles, dark yellowish
brown (10YR 4/4) and has common, fine and me-
dium, distinct, yellowish-brown (10YR 5/6) mottles
when moist; massive; hard, friable, nonsticky and
nonplastic; very few very fine roots; very few
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Figure 9.—Area of Secca-Hock outerop complex, 2 1o 30 percent slopes,

very fine tubular pores; few thin clay films as
bridges and collowd  stains; newtral; graduoal,
amooth boundary.

C2—36 inches, weathered granodiorite,

The Al horizon is about % to 9 inches thick and ranges
from brown or pale brown to light brownish gray in color,
It is slightly acid or mediom acid. The H2t horizon is
about B to 18 inches thick and ranges from grayish brown
or light brownish gray to light yellowish brown in color. It
is slightly acid or medium acid. The C1 horizon s pale-
brown or light brownish-pray coarse sandy loam to loam.
It 15 newtral or slightly acid, A few coarse pebbles or cob-
blestones are present an places. These soils have mottles
within a depth of 30 inches, Depth to weathersd granitic
bedrock ranges from 27 to 40 inches,

Shepandoah sandy loam, 2 to 153 percent slopes
[5dC).—This soil is undulating to rolling, and slopes
are commonly concave, It has the profile described as
representative for the series.”

Included with this soil in mapping are small areas
of Ahwahnee sandy loam, Auberry sandy loam, Sierra
sandy loam, and areas of rock outeroppings,

Runoff iz medium on this soil. The hazard of erosion
is slight to moderate,

This Shenandoah sail is used for annual range, im-
proved dry pasture, and irrigated pasture. Capability
unit 111w=3 (18).

Sierra Series

The Sierra series consists of well-drained soils un-
derlain by weathered granodiorite, These soils are un-
dulating to steep and are on the lower and middle
parts of foothills. Slopes are 2 to 50 percent, The veg-
etation i1s mostly annual grasses and forbs, and blue
oak, live vak., manzanita, and scattered or open stands
of ponderosa pine, Elevation ranges from 400 to 2,000
feet, The annual rainfall is 28 to 38 inches, and the
average annual air temperature is about 60° F. The
frost-free season is 240 to 260 days.

In a representative profile the surface laver is 9
inches of brown or dark-brown sandy loam. Reaction
is slightly acid. The subsoil is about 36 inches of red-
dish-brown heavy sandy loam and yellowish-red and
reddish-vellow sandy clay loam. Reaction in the sub-
soil is slightly acid and medium acid. Coarse-grained,
well-weathered granodiorite is at a depth of about 45
inches.

Permeability is moderately slow in these soils.
Effective rooting depth is 42 to 60 inches or more.
Available water holding capacity is 6 to 9 inches,

The Sierra soils are used for annual range,
proved dry pasture, and irrigated pasture,

im-
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Representative profile of Sierra sandy loam, 9 to 15
percent slopes, 10 miles southwest of Grass Valley, 1
mile west of McCourtney Road, 1,320 feet north and
B00 feet east of the west quarter corner of sec. 35, T.
15 N, R. 7 K.:

A11—0 to 2 inches, dark-brown (7.5YR 4/2) sandy loam,
dark brown (7.5YR 3/2) when moist; moderate,
fine and medium, granular structure; slightly
hard, friable, nonsticky and nonplastie; many very
fine interstitial pores; slightly aecid; clear, smooth
boundary.

Al2—2 {o 9 inches, brown (7.5YR 5/4) sandy loam, dark
reddish brewn (5YR 3/4) when moist; weak, me-
dinm, granular structure; slightly hard, friable,
slightly sticky and slightly plastic; common very
fine roots; common very fine tubular and intersti-
tial and many fine and medium tubular pores;
slightly acid; clear, smooth boundary.

Bl-—9 to 16 inches, reddish-brown (5YR 4/4) heavy sandy
loam, dark reddish brown (6YR 3/4) when moist;
weak, medium and coarse, subangular blocky
structure; slightly hard, friable, slightly sticky
and slightly piastic; few very fine roots; many
fine and medium tubular pores; few thin clay
films as bridges between mineral grains and as
colloid stains on mineral grains; slightly acid;
clear, smooth houndary.

B21t—16 to 24 inches, yellowish-red (YR 4/8) sandy clay
loam, dark red (2.5YR 3/6) when moist; weak,
medium and coarse, subangular blocky structure;
hard, firm, sticky and plastic; very few very fine
roots; common very fine tubular and interstitial
and common fine and medium tubular pores; many
moderately thick clay films on ped faces, in pores,
and as bridges between mineral grains; slightly
acid; clear, smooth Loundary.

B22t—24 to 35 inches, yellowish-red (5YR 5/6) sandy clay
loam, yellowish red (5YR 4/6) when moist; moder-
ate, medium and coarse, subangular blocky strue-
ture; hard, firm, sticky and plastic; very few very
fine roots; commoen very fine tubular and intersti-
tial and common fine and medium tubular pores;
many moderately thick clay films on ped faces, in
pores, and as bridges between mineral grains; me-
dium acid; clear, smooth boundary.

B3—35 to 45 inches, reddish-yellow {7.5YR 6/6) sandy clay
loam that has red (25YR 4/6) clay films, yellow-
ish red (5YR 4/6) when moist; moderate, medium
and coarse, subangular blocky structure; hard,
firm, sticky and plastic; common very fine intersti-
tial pores; many moderately thick clay films on
ped faces, in pores, and as bridges hetween min-
eral grains; medium acid; gradual, wavy bound-
ary.

C—A45 inches, light yellowish-brown (10YR 6/4) well-weath-

. ered granodiorite that crushes to sandy loam,
vellowish red (5YR 4/8) when moist; massive;
medium acid.

The A horizon ranges from brown to dark-brown sandy
loam or loam. It has granular structure or is structureless
{massive). This horizon is 8 to 10 inches thick.

The B2t horizon ranges from clay loam to sandy clay
loam. It is structureless {massive) or has subangular
blocky structure. The B3 horizon is dark yellowish-brown,
reddish-yellow, or yellowish-red clay loam or sandy clay
loam, It is slightly acid or medium acid. It is structureless
(massive) or has subangular blocky structure.

The C horizon is light vellowish-brown or pale-brown,
deeply weathered granodiovite, Mica and light- and dark-
colored mineral graing are commonly apparent in the B2t,
B3, and C herizons.

A few coarse pebbles are in Sierra soils. A “stone line”
of cobblestone-size fragments commonly is at a depth of 13
to 18 inches. Depth to weathered granodicrite ranges from
42 to more than 60 inches,

Sierra sandy loam, 2 to 9 percent slopes (SfB).—This
undulating and gently rolling soil is on mountainous
uplands of the lower and middle parts of foothills.
Rock outcrops cover as much as 10 percent of the sur-
face area in places.

Included with this soil in mapping are small areas
of Ahwahnee sandy loam and Auberry sandy loam.

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

This Sierra soil is used for annual range, improved
dry pasture, and irrigated pasture. Capability unit
Ille-1 (18).

Sierra sandy loam, 9 to 15 percent slopes (SfC].—
This rolling soil is on mountainous uplands. Rock out-
crops cover as much as 10 percent of the surface area
in places. This soil has the profile described as repre-
sentative for the series. ,

Included with this soil in mapping are small areas
of Ahwahnee sandy loam, Auberry sandy loam, and
Shenandoah sandy loam.

Runoff is medium to rapid on this soil. The hazard
of erosion is slight to high.

This Sierra soil is used for annual range, improved
dry pasture, and irrigated pasture. Capability unit
IVe—1 (18).

Sierra sandy loam, 15 to 30 percent slopes (5{D).—
This hilly goil is on mountainous uplands of the
middle and lower parts of foothills. Rock outcrops
cover ag much as 10 percent of the surface area in
places.

Included with this soil in mapping are small areas
of Ahwahnee sandy loam and Auberry sandy loam.

Runoff is medium to rapid on this soil. The hazard
of erosion is high.

This Sierra soil is used for annual range and im-
proved dry pasture. Capability unit VIe-1 (18).

Sierra-Rock outerop complex, 15 to 30 percent
slopes [SkD).—The Sierra soil in this complex is hilly
and is on the lower and middle parts of foothills.
About 10 to 25 percent of this complex is Rock out-
crop, in exposures that are about 30 to 100 feet apart.
A few coarse pebbles and cobblestone-size fragments
are in the profile in places.

Included in mapping are small areas of Ahwahnee
sandy loam, Sierra sandy loam, and Auberry sandy
loam.

Runoff is medium to rapid. The hazard of erosion is
high.

This ecomplex is used for annual range. Capability
unit VIs—-1 (18).

Sierra-Rock outcrop complex, 30 to 50 percent
slopes [SkE)—The Sierra soil of this complex 1is
steep and is on mountainous uplands in the lower and
middle parts of foothills. About 10 to 25 percent of
this complex is Rock outcrop, in exposures that are
about 30 to 100 feet apart. - A few cobblestone-size
fragments are in the profile in places.

Included in mapping are small areas of Ahwahnee
gandy loam, Sierra sandy loam, Auberry sandy loam,
and Shenandoah sandy loam,
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Runoff is rapid. The hazard of erosion is very high.
This complex is used for annual range. Capability
unit Vils-1 (18).

Sites Series

The Sites series consists of well-drained soils under-
lain by tilted metasedimentary and metabasic rock.
These soils are undulating to steep. Slopes are 2 to 50
percent. The vegetation is mostly mixed conifer and
hardwood and shrubs. Elevation ranges from 2,000 to
4,000 feet. The annual rainfall is 40 to 60 inches, and
the average annual air temperature is about 55° F.
The frost-free season is 140 to 240 days.

In a representative profile the surface layer is about
12 inches of brown and yellowish-red heavy loam. Re-
action is slightly acid or medium acid. The subsoil is
about 56 inches of yellowish-red clay loam and red
clay, and light clay. Reaction in the subsoil is medium
acid and strongly acid. The substratum is yellowish-
red clay loam. Reaction in this layer is strongly acid.
Weathered metasedimentary and basic rock is at a
depth of about 78 inches.

Permeability is moderately slow in the subsoil.
Effective rooting depth is 40 to 60 inches or more.
Available water holding capacity is 6§ to 10 inches.

The Sites soils are used for timber production, graz-
ing, pasture, and deciduous orchards.

Representative profile of Sites loam, 15 to 30 per-
cent slopes, 10 miles north-northeast of Grass Valley,
1% miles north of Edwards Crossing, 1,320 feet west
and 150 feet south of the east quarter corner of sec. 8,
T.17N,R.9E.:

01 & 02—2 inches to 0, pine needles, duff, and partly de-
composed litter,

A1l—0 to 3 inches, brown (7.5YR 5/4) heavy loam. dark
reddish brown (5YR 3/4) when moist; moderate,
thick and very thick, platy strueture; hard, fria-
ble, sticky and plastic; common very fine and fine
roots; common to few very fine tubular and inter-
stitial pores; slightly aecid; elear, wavy boundary.

Al2-—3 to 6 inches, yellowish-red (5YR 5/6) heavy loam,
yellowish red (5YR 4/6) when moist; moderate,
medium and ecoarse, granular structure; hard,
friable, sticky and plastic; few very fine and fine
and common medium roots; eommon very fine tu-
bular and interstitial pores; medium acid; clear,
wavy boundary.

A3—6 to 12 inches, yellowish-red (5YR 5/6) heavy loam,
vellowish red (5YR 4/6) when moist; weak, me-
dium and coarse, granular structure; slightly
hard, friable, sticky and plastie; few very fine,
fine, and coarse and common medium roots:; com-
mon very fine tubular and interstitial pores; few
thin colloid stains on mineral grains and bridging
mineral grains; medium acid; clear, wavy hound-
ary.

B1—12 to 23 inches, yellowish-red (5YR 5/6) clay loam,
red (2.5YR 4/6) when moist; moderate, coarse and
very coarse, subangular blocky strueture; hard,
firm, sticky and plastic; few very fine, fine, and
coarse and common medium roots; common very
fine tubular and interstitial pores; many moder-
ately thick clay films on ped faces, in pores, and
as bridges between mineral grains; medium acid;
clear, wavy houndary.

B21t—23 to 37 inches, red (2.5YR 4/8) clay, red (10R 4/8)
when moist; strong, coarse and verv coarse, angu-
lar blocky structure; very hard, firm, very sticky
and very plastic; very few very fine and fine and
few medium roots; eommon very fine tubular

pores; many thick clay films on ped faces and in
pores; medium acid; gradual wavy boundary.

B22t—37 to 56 inches, red (2.5YR 5/8) light clay, red (10R
4/6 matrix, 10R 4/8 clay films) when moist;
strong, coarse and very coarse, angular blocky
structure; hard, firm, very sticky and very plas-
tic; very few very fine and fine and few medium
roots; common very fine tubular pores; many
thick eclay films on ped faces and in pores;
strongly acid; gradual, wavy boundary.

B3t—56 to 68 inches, red (2.5YR 5/8) light clay, red (10R
4/8) when moist; weak, coarse and very coarse,
subangular bloeky structure; hard, firm, very
sticky and very plastic; few very fine tubular and
interstitial pores; common moderately thick clay
films on ped faces and in pores; strongly acid;
gradual, wavy boundary.

C-—68 to 78 inches, yellowish-red (5YR 5/8) elay leam, red
(2.5Y 4/8) when moist; weak, coarse and very
coarse, subangular blocky structure; hard, firm,
sticky and plastic; few moderately thick clay films
on ped faces, as bridges between mineral grains,
and as colloid stains on mineral grains; strongly
acid; clear, smoath boundary.

R—78 inches, weathered metasedimentary rock.

The A horizen ranges from brown or reddish-brown fo
vellowish-red loam, gravelly loam, or heavy loam. It gener-
ally has blecky or granular structure, but, in places, has
platy structure or is structureless (massive).

The B2t horizon ranges from red or dark-red to yellow-
ish-red heavy clay loam, heavy silty clay loam, or clay. It
is medium acid, strongly acid, or very strongly acid. It has
blocky structure or is structureless (massive).

A red or yellowish-red C horizon generally is present,

Gravel makes up as much as 15 percent of the soil mate-

. rial in the profile of Sites soils in places. Reaction de-
creases with depth. In places a few iron or manganese con-
cretions are in the soil material. Also some areas are 10 to
25 percent cobblestones and as much as 3 pereent stones.
Depth to underlying metasedimentary and metabasic rock
ranges from 40 to more than 70 inches. The underlying
metasedimentary rock generally is weathered, but changes
a‘;)ruptly to unweathered sedimentary rock or basic rock in
places. :

Sites loam, 2 to 9 percent slopes (SIB)—This soil
is undulating and genily rolling.

Included with this soil in mapping are small areas
of Sites very stony loam, Mariposa loam, Josephine
gravelly loam, Josephine loam, Cohasset loam, Cohag-
set cobbly loam, Aiken loam, Aiken cobbly loam,
Boomer loam, and areas of rock outcroppings.

Runoff is medium on this soil, The hazard of erosion
is slight.

This Sites soil is used for timber production, graz-
ing, irrigated pasture, and deciduous orchards. Capa-
bility unit Ile-1 (22).

Sites loam, 9 to 15 percent slopes (SIC).—This roll-
ing soil is on mountainous uplands.

Included with this soil in mapping are small areas
of Sites very stony loam, Josephine gravelly loam, Jo-
sephine loam, Boomer loam, Mariposa gravelly loam,
Aiken loam, Aiken cobbly loam, Cohasset loam, Cohas-
set cobbly loam, and areas of rock outcroppings. Also
included are areas of this soil that have lost 25 to 50
percent of the original surface layer.

Runoft is medium on this soil. The hazard of erosion
is slight to moderate.

This Sites soil is used for timber production, graz-
ing, irrigated pasture, and deciduous orchards. Capa-
bility unit 11le-1 (22),
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_Sites _loam, 15 to 30 percent slopes (SID].—This
hilly soil is on mountainous uplands. It has the profile
described as representative for the series.

Included with this soil in mapping are small areas
of Sites very stony loam, Josephine gravelly loam, Jo-
seph_me loam, Cohasset loam, Cohasset cobbly loam,
Mariposa gravelly loam, Aiken loam, Aiken cobbly
loam, and areas of rock outcroppings.

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

This Sites soil is used for fimber production, irri-
gated pasture, and deciduous orchards. Capability
unit I'Ve-1 (22),

Sites very stony loam, 2 to 15 percent slopes (SmC|.—
This undulating to rolling soil 1s on mountainous up-
lands. It is .1 to 3 percent stones or 10 to 25 percent
cobblestones. Rock oufcrops cover as much as 3 per-
cent of the surface area, and the soil material in the
profile is .1 to 3 percent stones or 10 to 25 percent
cobblestones.

Included with this soil in mapping are small areas
of Sites loam, Boomer loam, Cohasset loam, Cohasset
g:obbly loam, Mariposa loam, and Josephine loam. Also
included are cobbly areas that have lost 25 to 75 per-
cent of the original surface layer, and areas that are
essentially nonstony.

~ Runoff is medium on this soil. The hazard of erosion
is glight to moderate, depending upon slope.

This Sites soil is used for timber production, irri-
gated pasture, grazing, and deciduous orchards, Capa-
bility unit 1Vs—T (22).

Sites very stony loam, 15 to 50 percent slopes
%SmE].—Th_is hilly to steep soil is on mountainous up-
ands. It is as much as 8 percent stones or 10 to 25
percent cobblestones. Rock outcrops cover as much as
3 percent of the surface area in places.

Included with this soil in mapping are small areas
of Aiken loam, Aiken cobbly loam, Cohasset loam, Co-
hasset cobbly loam, Josephine loam, Mariposa loam,
Boomer loam, and Sites loam. Also included are some
areas that are essentially nonstony. About 50 percent
of this soil has lest 25 to 75 percent of the original
surface layer. These areas are cobbly.

Runofl is medium to rapid on this soil. The hazard
of erpsion is moderate to high, depending upon slope,
) This Sites soil is used for timber production, graz-
ing, irrigated pasture, and deciduous orchards. The
more gently sloping soils are used for irrigated pas-
ture and deciduous orchards. The stones and cobble-
stones interfere with eultivation. Capability unit
Vis—1 (22}).

Sobrante Series

The Sobrante series consists of well-drained soils
underlain by slightly weathered metabasic rock, These
soils are undulating to steep and are on the lower and
middle parts of foothills. Slopes are 2 to 50 percent,
The vegetation iz mostly annual grasses and forbs,
and blue oak, live oak, poison oak, and other brush
species. Elevation ranges from 500 to 2,000 feet. The
annual rainfall is 28 to 45 inches, and the average an-

nual air temperature is about 60° F. The frost-free
season is 240 to 260 days.

In a representative profile the surface layer is about
9 inches of reddish-brown loam. Reaction is slightly
acid or medium acid. The subsoil is 18 inches of red-
dish-brown heavy loam and light clay loam. Reaction
in the subsoil is slightly acid. The subtratum of
weathered diabase is at a depth of about 27 to 37
inches. Slightly weathered diabase is at 37 inches.

Permeability is moderate in these soils. Effective
rooting depth is 24 to 36 inches, Available water hold-
ing capacity is 3.5 to 6 inches.

The Sobrante soils are used for annual range, irri-
gated pasture, and dry pasture.

Representative profile of Sobrante loam, from an
area of 13 percent slopes, 13 miles gouth-southwest of
Grass Valley on the east side of Garden Bar Road,
1,100 feet west and 1,050 feet south of the north quar-
ter corner of sec. 23, T. 14 N, R. 7 E.:

Al1—0 to 2 inches, reddish-brown (5YR 4/4) leam, dark
reddish brown (5YR 3/4) when moist; strong, fine
and medium, granular structure; soft, friable,
slightly sticky and slightly plastic; many very fine
roots; many very fine interstitial pores; slightly
acid; abrupt, wavy boundary.

Al12--3 to 9 inches, reddish-brown (5YR 4/4) loam, dark
reddish brown (5YR 38/4) when moist; massive;
hard, firm, slightly sticky and slightly plastic; few
very fine roots; common very fine interstitial
pores; medium acid; elear, wavy boundary.

B1—9 to 19 inches, reddish-brown (FYR 4/4) heavy loam,
dark reddish brown (5YR 3/4) when moist; mas-
sive; hard, firm, sticky and slightiy plastic; few
very fine and very few fine roots; common very
fine and fine tubular and interstitial pores; com-
mon thin elay films in pores, as bridges, and as
eolloid stains on mineral grains; slightly acid;
clear, wavy boundary.

B2t—19 to 27 inches, reddish-brown (5YR 4/4) light clay
loam, dark reddish brown (5YR 3/4) when moist;
massive; hard, firm, sticky and plastic; very few
very fine, fine, and medium roots; common very
fine and fine tubular and interstitial pores; many
thin clay films in pores, as bridges, and zs colloid
stains on mineral grains; slightly acid; clear,
wavy boundary.

C—27 to 37 inches, brown (7T.5YR 5/4) weathered disabase
that has red (25YR 4/8) clay films in fracture
planes; brown or dark brown (7.5YR 4/4) and has
dark-red (2.5YR 3/6) clay films when moist; clear,
wavy boundary.

R—37 inches, slightly weathered diabase.

The A horizon ranges from brown or strong-brown to
reddish-brown loam or gravelly loam. The B2t horizon
ranges from reddish-brown or yellowish-red to red light
clay loam, clay loam, or gravelly clay loam. It is slightly
acid or medium acid in reaction. It is structureless (mas-
sive) or has blocky structure. The C horizon is yellowish-
brown, brown, or reddish-yellow diabase or metabasic rock
that weathers te clay loam. It is structureless (massive). A
lithic contact commonly is between depths of 20 and 40
inches. In places the soil material is 15 to 30 percent
gravel, Depth to weathered or fraectured bedrock ranges
from 24 to 37 inches, and depth is variable within short
distances.

Sobrante loam, 2 to 15 percent slopes (SoC}—This
undulating to rolling soil is on mountainous uplands of
the middle and lower parts of foothills. Rock outerops
cover less than 10 percent of the surface area.
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Included with this soil in mapping are small areas
]of Auburn lIoam, Argonaunt gravelly loam, and Rescue
oam,

Runoff is medium on this soil. The hazard of ero-
gion is slight to moderate.

This Sobrante soil is used for annual range, im-
proved dry pasture, and irrigated pasture. Capability
unit ITle-8 (18).

Sobrante loam, 15 to 30 percent slopes (SoD).—-
This hilly soil is on the middle and lower parts of
foothills. Roek outcrops cover less than 10 percent of
the surface area.

Included with this soil in mapping are small areas
of Auburn loam, Argonaut gravelly loam, Rescue
loam, and Boomer loam,

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

This Sobrante soil is used for annual! range, im-
proved dry pasture, and irrigated pasture. Capability
unit IVe-8 (18).

Sobrante-Rock outerop complex, 2 to 30 percent
slopes (5rD)—The Sobrante soil in this complex is
undulating to hilly and is on mountainous uplands. It
has the profile described as representative for the So-
brante geries. About 10 to 25 percent of this complex
is Rock outerop.

Included in mapping are small areas of Auburn
loam, Rescue loam, and Argonaut gravelly loam.

Runoff is medium. The hazard of erosion iz slight to
moderate.

This complex is used for annual range. Capability
unit VIis-1 (18).

Sobrante-Rock outerop complex, 30 to 50 percent
slopes {SrE.—The Sobrante soil in this complex is
steep and is on mountainous uplands in the lower and
middle parts of foothills, generally along creek chan-
nels and drainageways, About 10 to 25 percent of this
complex is Rock outcrop.

Included in mapping are small areas of Auburn
loam, Rescue loam, and Argonaut gravelly loam.

Runoff is medium to rapid. The hazard of erosion is
moderate to high.

This complex is used for annual range. Capability
unit VIs-1 (18).

Tailings

Tailings (Ta) is a miscellaneous land type consist-
ing of hard-rock mine dumps and hydraulic diggings
that are remnants of old tertiary river gravel deposits
once containing gold. Areas that have been hydraulic-
ally mined and washed with extremely powerful

- streams of water are very deep and have steep clifflike
sides as high as 120 feet in places. Stones, cobble-
stones, and gravel cover 90 to 100 percent of the bot-
toms of these areas. The hard-rock mine dumps gener-
ally are steep-sided piles of angular or irregularly
shaped rock fragments from underground mine shafts.
fI‘hey contain no fines. Slopes range from gently slop-
ing to extremely steep. Elevation ranges from 1,500 to
4,500 feet. Vegetation consists of an occasional ponde-
rosa pine and scaitered manzanita.

This land type is unsuitable for most farming uses.
Its suitability for wildlife habitat is very limited. Es-
sentially all the fine material has been washed from
gravel deposits, and these deposits are used as a source
(zii SgE%x):el for construction. Capability unit VIIls—1

Trabuco Series

The Trabuco series consists of well-drained soils un-
derlain by weathered granodiorite. These soils are
gently rolling to steep and are on the middle part of
foothills, Slopes are 5 to 50 percent. The vegetation is
mostly live oak, blue oak, digger pine, ceanothus, poi-
son oak, manzanita, and annual grasses and forbs. El-
evation ranges from 800 to 1,800 feet. The annual
rainfall is 35 to 40 inches, and the average annual air
temperature is 60° or 61° F. The frost-free season is
285 to 260 days.

In a representative profile the surface layer is 10
inches of reddish-brown loam and heavy loam. The
subsoil is 57 inches of reddish-brown, dark-red, and
yvellowish-red clay loam and clay. Reaction is medium
acid throughout. Weathered granitic rock is at a depth
of about 67 inches.

Permeability is slow in the subsoil. Effective rooting
depth is 42 to 60 inches or more. Available water hold-
ing capacity is 7 to 11 inches.

The Trabuco soils are used for annual range, irri-
gated pasture and improved dry pasture, watershed,
and as wildlife habitat.

Representative profile of Trabuco loam, 5 to 15 per-
cent slopes, 84 miles northwest of Grass Valley, 1,400
feet north-northwest of the intersection of Pleasant
Valley and Beckman Hill Roads, 600 feet north of the
north quarter corner of sec. 9, T.16 N., R. 7 E.:

Ap—0 to 4 inches, reddish-brown (5YR 4/4) loam, dark
reddish brown (5YR 3/3) when moist; moderate,
medium and cearse, subangular blocky structure;
hard, friable, sticky and plastic; commeon very fine
roots; common very fine tubular and interstitial
pores; medium acid; abrupt, wavy boundary.

Al—4 to 10 inches, reddish-brown (5YR 4/4) heavy loam,
dark reddish brown (5YR 8/4) when moist; weak,
medium and cearse, prismatic structure; hard,
friable, slightly sticky and plastic; common very
fine, fine, and medium roots; common very fine tu-
bular and interstitial pores; medium acid; clear,
smooth boundary.

B1-—10 to 15 inches, reddish-brown (5YR 4/4) clay loam,
dark reddish brown (2.5YR 3/4) when moist;
weak, medium and coarse, prismatic structure;
hard, friable, sticky and plastic; eommon very
fine, fine, and medium roots; common very fine tu-
bular and interstitial and few fine tubular pores;
common thin clay films on ped faces and in pores;
medium acid; abrupt, wavy boundary.

B21t—15 to 29 inches, dark-red {Z.5YR 3/6) clay, dark red-
dish brown (2.5YR 3/4) when moist; moderate,
coarse, prismatic structure; hard, firm, sticky and
very plastic; eommon very fine, fine, medium, and
coarse roots; common fine and very fine tubular
pores; continuous moderately thick clay films on
ped faces and in pores; medium acid; clear, wavy
boundary. ’

B22t—29 to 40 inches, dark-red {25YR 3/6) clay, dark red-
dish brown (2.5YR 8/4) when moist; moderate,
coarse, prismatie structure; hard, firm, sticky and
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very plastic; few very fine and fine roots; common
fine tubular pores;
clay films on ped faces and in pores; medium
acid; clear, irregular boundary.

B31t—40 to 55 inches, dark-red (2.5YR 3/6) clay loam,
dark reddish brown (2.5YR 3/4) when moist; mod-
erate, coarse, angular blecky structure; hard, firm,
slightly sticky and very plastic; few very fine,
fine, and medium roots; common very fine tubular
pores; many moderately thick clay films on ped
faces and in pores; medium acid; gradual, wavy
boundary.

B32t—55 to 67 inches, vellowish-red (YR 4/6) clay loam,
dark reddish brown (2.5YR 3/4) when moist; mod-
erate, coarse, angular blocky strueture; hard, firm,
slightly sticky and very plastic; few very fine,
fine, and medium roots; few very fine tubular
pores; many moderately thick clay films on ped
faces and in pores; medium acid; gradual, wavy
boundary.

IIC—67 inches, variegated yellowish-red and red (5YR 5/6,
25YR 5/6) weathered granite, yellowish red (5YR
4/6) and red (2.5YR 4/6) when moist; massive;
commen thin clay films; glightly acid.

The A horizen ranges from brown, dark-brown, or yel-
lowish-brown to strong-brown or reddish-brown loam, light
loam, or heavy loam. It is slightly acid er medium acid in
reaction and has granular, subangular blecky, or prismatic
structure. In some places where irrigated pastures have
been fertilized, the A horizon is strongly acid. A few
quartz pebbleg are in the A horizon in places.

In places a “stone line” of cobblestone-size fragments di-
rectly overlies the B2t horizen, generally in a B1 horizon.
These fragments make up as much &s 30 percent of the Bl
horizon in places. The B2t horizon ranges from brown or
reddish-brown to yellowish-red, dark-red, or red heavy clay
loam or clay. This horizon ranges from neutral to medivm
acid in reaction. It is structureless (massive) or has angu-
lar blocky or prismatic structure.

The C1 horizon, where present, is light vellowish-brown,
strong-brown, vellowish-red, red, and dark-red loam, clay
loam, or heavy clay loam. The €l horizon is structureless
(massive).

The presence of mica or light and dark mineral grains is
commonly apparent in the lower part of the B2, B3, and C
horizons.

Depth to weathered granodiorite ranges from 42 to 60
inches or more.

Trabueo loam, 5 to 15 percent slopes (TrC).—This
soil is generally gently rolling and rolling, but some
areas are undulating. Rock outerops cover as much as
10 percent of the surface area in most places. This soil
has the profile described as representative for the se-
ries.

Included with this seil in mapping are small areas
of Ahwahnee sandy loam, Auberry sandy loam, and
Sierra sandyv loam.

Runoff is medium on this soil. The hazard of erosion
is moderate to high, depending upon slope.

This Trabuco soil is used for annual range, im-
proved dry pasture, and irrigated pasture. Capability
unit IVe-3 (18}.

Trabuco-Rock outerop complex, 15 to 30 percent
slopes (TuD).—The Trabuco soil in this complex is
hilly and is on mountainous uplands. About 10 to 25
percent of this complex is Rock outcrop, in exposures
that are about 50 to 100 feet apart.

Included in mapping are small areas of Auberry
:lsandy loam, Sierra sandy loam, and Shenandoah sandy
oam.

: I%lunof‘f is medium to rapid. The hazard of erosion is
high.

continuous moderately thick

This complex is used for annual range. Capability
unit Vis-1 (18).

Trabuco-Roek outcrop complex, 30 to 50 percent
slopes (TuE.—The Trabuco soil in this complex 1s
steep and is on mountainous uplands. About 10 to 25
percent of this complex is Rock outcrop. About half of
the Trabuco soil in this complex has lost about 25 to
50 percent of the surface layer through erosion. In
these areas stones and rock outcroppings cover 25 1o
50 percent of the surface area. This eroded soil is 24
to 36 inches deep.

Included in mapping are small areas of Auberry
gandy loam and Sierra sandy loam.

Runoff is medium to rapid. The hazard of erosion is
moderate to high.

This complex is used for annual range and as wild-
life habitat. It is also used for watershed in the steeper
and more rocky or stony areas. Capability unit VIIs-1
(13).

Use and Management of the Soils

In this section farming and other specific uses of
the soils in the Nevada County Area are discussed.

First the capability grouping used by the Soil Con-
servation Service is presented, land resource areas are
explained, and suggestions for managing soils in each
capability group are given. Next, a discussion of yield
estimates and management guides for the relative
suitability of the soils for principal crops and for crit-
ical areas is given. Then vegetative groups are dis-
cussed, and in the following subsection, range manage-
ment, and soils that have similar forage potentials are
grouped into range sites.

In the subsection “Use of the Soils for Woodland,”
the potential of soils for woodland uses is given, and
woodland management and suitable woodland prac-
tices are described. This is followed by discussion of
uge of soils for wildlife, engineering uses of the soils,
and, finally, use of the soils for community develop-
ment.

Capability Grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The
soils are grouped according to their limitations when
used for field crops, the risk of damage when they are
so used, and the way they respond to treatment. The
grouping does not take into account major and gener-
ally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not
take into consideration possible but unlikely major re-
clamation projects; and does not apply to rice, cran-
berries, horticultural crops, or other crops requiring
special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not a
substitute for interpretations designed to show suita-
bility and limitations of groups of soils for range, for
forest trees, or for engineering.
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In the capability system, the kinds of soils are
grouped at three levels: the capability class, the sub-
class, and the unit. These groups are discussed in the
following paragraphs.

CAPABILITY CLASSES, the broadest groups, are desig-
nated by Roman numerals I through VIII. The nu-
merals indicate progressively greater limitations and
narrower choices for practical use, defined as follows:

Class T soils have few limitations that restrict
their use. (No soils of the Nevada County
Area are in Class L)

Class II soils have moderate limitations that re-
duce the choice of plants or that require mod-
erate conservation practices.

Class 111 soils have severe limitations that reduce
the choice of plants, require special conserva-
tion practices, or both.

Class IV soils have very severe limitations that
reduce the choice of plants, require very
careful management. or both.

Class V soils are not likely to erode but have
other limitations, impractical to remove, that
limit their use largely to pasture, range,
woodland. or wildlife. (No soils of the Ne-
vada County Area are in Class V.)

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

Class VII soils have very severe limitations that
make them unsuited to cultivation and that
restrict their use largely to pasture or range,
woodland, or wildlife.

Class VIII =0ils and landforms have limitations
that preclude their use for commercial plants
and restrict their use to recreation, wildlife,
water supply, or to esthetic purposes.

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter, e,
w, 8, or ¢. to the class numeral, for example, ITe. The
letter ¢ shows that the main limitation is risk of ero-
sion unless close-growing plant cover is maintained; w
shows that water in or on the soil interferes with
plant growth or cultivation (in some soils the wetness
can be partly corrected by artificial drainage) ; ¢
shows that the soil is limited mainly because it is shal-
low, droughty, or stony; and ¢, used in only some
parts of the United States, and not at all in the Ne-
vada County Area, shows that the chief limitation is
climate that is too cold or too dry.

In class I there are no subclasses, because the soils
of this class have few limitations. Class V ean contain,
at most, only the subclasses indicated by . s, and ¢,
because the soils in class V are subject to little or no
erosion, though they have other limitations that re-
strict their use largely to pasture, range, woodland,
wildlife, or recreation.

CAPABILITY UNITS are soil groups within the sub-
classes. The soils in one capability unit are 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. Thus, the capability unit is a convenient group-
ing for making many statements about management of
soils. Capability units are generally designated by add-
ing an Arabic numeral to the subclass symbol, for ex-
ample, le-1 or IIIe-8& Thus, in one symbol, the
Roman numeral designates the capability class, or de-
gree of limitation; the small letter indicates the sub-
class, or kind of limitation, as defined in the foregoing
paragraph; and the Arabic numeral specifically identi-
fies the capability unit within each subelass,

Capability units in classes I through IV in
California are given numbers that suggest the chief
kind of limitation responsible for placement of the soil
in the capability class and subclass. For this reason,
some of the units within the subclasses are not num-
bered consecutively, and their symbols are a partial
key to some of the soil features. The numbers used to
designate unifs within the classes and subclasses are

" these:

0.—Indicates that a problem or limitation is
caused by stony, cobbly, or gravelly material in
the substratum.

l.—Indicates that a problem or limitation is
caused by slope or by actual or potential ero-
sion hazard.

2.—Indicates that a problem or limitation of wet-
ness is caused by poor drainage or flooding.

3.-~—Indicates that a problem or limitation of slow
or very slow permeability of the subsoil or sub-
stratum is caused by a clayey subsoil or a
substratum that is semiconsolidated.

4.—Indicates that a problem or limitation is
caused by sandy or gravelly soils with a low
available water holding capacity.

5.—Indicates that a problem of limitation ig
caused by a fine-textured or very fine textured
surface layer.

6.—Indicates that a problem or limitation is
caused by salt or alkali.

7.—Indicates that a problem or limitation is
caused by rocks, stones, or cobblestones.

8.—Indicates that a problem or limitation exists
in the root zone, which generally is less than 40
inches over massive bedrock and lacks moisture
for plants.

9.—Indicates that a problem or limitation is
caused by low or very low fertility, acidity, or
toxicity that cannot be corrected by adding nor-
mal amounts of fertilizer, lime, or other amend-
ments,

Soils in classes V through VIII are all given the
number 1. The management of soils in these classes is
explained in more detail in the sections “Use of the
Sotls for Range” and “Use of the Soils for Woodland.”

Land Resource Areas

Because of the diversity of climate, topography,
vegetation, and the general kinds of farming practiced
in the Area, the Nevada County Area has been divided
into two land resource areas and given the national
designations 18 and 22 (2). Land Resource Area 18
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congists of the lower and middle foothills, and Land
Resource Area 22 of the mountainous uplands. A soil
in one resource area may have characteristics similar
to those of a =oil in the other resource area and to be in
the same capability unit, but the climate, vegetation,
the kinds of crops that could be grown, and the use
and management practices needed may vary widely.
Consequently, the capability units of soils in the conif-
erous forests of the mountainous uplands at eleva-
tions generally from 1,800 to 4,700 feet are designated
by the symbol (22). The eapability units in the rest of
the Area, generally below 1,800 feet, are designated by
the symbol (18). For example, both capability units
IlIe-1 (18) and 1Ile-1 (22) contain deep, well-drained
soils; but unit IIle-1 (18) is in the middle or lower
foothills, and IITe-1 (22) is in the mountainous up-
lands.

. Land Resource Areq 18.—This land resource area is
in the foothills of the Sierra Nevada mountain range.
Vegetation is generally grass and oak. This area is
rolling to steep and is dissected by rivers and streams
that flow southwestward. Slopes are steep at the upper
elevations, but gradually level off as they merge with
the plains of the Great Central Valley. Elevation
ranges from 300 to about 1,800 feet, and the average
annual rainfall is 26 to 50 inches. The frost-free sea-
gon is 225 to 265 days. This area is used mostly for
livestock grazing. The soil associations on the general
soil map in the physiographic region of the middle and
lower foothills 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 eobblestones in the soil material of profiles,
rock outcrops, low available water holding capacity,
low fertility, restricted drainage, and certain types of
soil structure.

_ Basic facts and assumptions considered in establish-
ing the capability classification for soils in Land Re-
source Area 18 are as follows:

1. Irrigation water is available, or considered to be
available, for all soils more than 20 inches in depth.
The soils may have other deficiencies, but they are not
sufficient to restrict production of cultivated and irri-
gated crops. No attempt has been made to exclude
tracts that possibly could not be irrigated because of
location. It is assumed that the soil will be used at its
highest productive potential with irrigation water and
that rainfall in most vears is adequate for dryfarmed
crops commonly produced. The capability classification
of soils that have severe or very severe limitations
that preclude their use for cultivated crops is based on
their productive capacity and the hazards if used for
range or woodland.

2. A high level of management is assumed to be in
effect.

3. The major crops produced in this land resource
area are hay, irrigated pasture, dryland pasture, and
deciduous fruit.

4. The frost-free period ranges from 225 to 265
days. It generally extends from March 10 to Novem-
ber 25. The average annual rainfall is 26 to 50 inches.

Land Resource Area 22.—This land resource area is
part of the Sierra Nevada mountain range. It is char-

acterized by hilly uplands, steep mountainous ridges,
and narrow valleys that are more V-gshaped as eleva-
tion increases. Ridges on volcanic conglomerate are
generally gently sloping and tabular, but they have
steep sides. Areas on slate are commonly angular and
sharp. Wide mountain valleys in some places are pres-
ent where a drainageway widens. This land resource
area is bordered by rivers and laced by smaller
streams and creeks. Elevation ranges from 1,800 to
more than 5,000 feet, although it is as low as 1,000
feet in some places. Precipitation ranges from 30 to 60
inches and increases with increasing elevation. A large
part of the precipitation falls as snow. The frost-free
season is 135 to 260 days. The soils have formed
mostly under forests of conifer and hardwood. All of
the soil associations in the physiographic region of the
mountainous uplands on the General Seoil Map are in
Land Resource Area 22,

The major factors limiting the use of these soils are
low temperature in winter, steepness of slope, near-
ness of bedrock to the surface, stoneg and cobblestones
in the soil, rock outcrops, low available water holding
capacity, low fertility, and restricted drainage. )

Basic facts and assumptions considered in establish-
ing the capability classifications for soils in Land Re-
source Area 22 are as follows:

1. Irrigation water is available, or considered to be
available, for all soils that are suited to cultivation.
Deciduous orchards are grown on some of the soils in
this resource area. No attempt has been made to ex-
clude tracts that, because of their location, might not
be irrigated. Much of this land resource area is in prof-
itable stands of timber. As areas elsewhere in the
United States are urbanized, it is expected that the
acreage planted to crops will increase.

2. A high level of management is assumed to be in
effect.

8. The major crops produced in this land resource
area are timber, dryland pasture, hay, deciduous
fruits, grapes, and irrigated pasture.

4, The frost-free period ranges from 135 to 260
days. It generally extends from April 15 to October 1.
The average rainfall is 30 to 60 inches.

Management by Capability Units

The productivity and responses of a soil depend on
many factors, especially the nature of the soil, climate
in which it is located, and mangement it receives. Soil
characteristics and climate cannot be changed readily.
Management, on the other hand, is subject to control.
Changes in the management of some soils ean greatly
change the quantity and quality of the crop. Recurring
practices in management, depending on what kind
they are, can establish a trend toward improvement,
maintenance, or depletion of the soil in a field.

A good system of soil management is likely to con-
sist of a combination of several practices. Among
these are use of a good cropping system, use of crop
residue, applications of fertilizer, and cultivating on
the contour or across the slope. The effectiveness of
any one practice is dependent upon others, For exam-
ple, a diversion system for disposal of storm water
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may cause gullying unless the water is directed inte
an adequately grassed waterway or other suitable
channel or outlet.

Because of the wide variety of soil and climatic fac-
tors, it is desirable to group many of these combina-
tions of practices for ease in handling and treating the
soils. Such a grouping has been made in this section,
which contains a description of each capability unit in
the Nevada County Area, and suggestions for the use
and management of the soils in each group.

The names of the soil series represented in each ca-
pability unit are mentioned, but this does not mean
that all the soils in a given series are in the unit. For
the soils in each capability unit, refer to the “Guide to
Mapping Units” at the back of this survey. Further
information about each kind of soil is given in the sec-
tion “Descriptions of the Soils.” Specific management
of the soils in each unit for range, woodland, and
wildlife is discussed in the other subsections “Use of
the Soils for Range,” “Use of the Soils for Woodland,”
and “Use of the Soils for Wildlife.” Further informa-
tion about climate is given in the appropriate subsec-
tions under “Formation and Classification of the
Soils” and “General Nature of the Area.”

CAPABILITY UNIT Ile=1 (22)

This unit consists of well-drained soils of the Aiken,
Cohasset, Hoda, and Sites series. The surface layer
ranges from sandy loam to heavy loam, and the sub-
soil ranges from clay loam to clay. Depth to bedrock is
40 inches or more. These soils formed over andesitic
conglomerate, metasedimentary or metabasie rock, or
granodiorite. They are on uplands, Slopes are 2 to 9
percent. The vegetation is mixed conifer and hard-
wood and some brush. The average annual precipita-
tion is 40 to 60 inches. The growing season is 140 to
250 days.

Permeability in the subsoil is moderately slow. Run-
off is slow to medium. Available water holding capaec-
ity is 6 to 12 inches. The hazard of erosion is slight to
moderate.

These soils are used mostly for timber production.
Some areas are used for deciduous orchards, irrigated
pasture, and perennial dry pasture. These soils are
suitable for vineyards.

Crop residue and animal manure should be returned
to the soils of this capability unit. The use of green-
manure crops and crop residue helps control erosion,
adds organic matter, maintains soil structure, and im-
proves fertility. Tillage on the contour or across the
slope also helps control erosion. Cover crops ean be

grown in the orchards during the rainy season to con-
trol erosion.

These soils are easy to work in areas other than
those having some cobblestones and outcroppings of
rock. Crops in these soils respond to applications of
nitrogen and phosphorus. Irrigation water is best ap-
plied by sprinkler.

CAPABILITY TUNIT FKlle-1 {18)

This unit consists of well-drained soils of the Ah-
wahnee and Sierra series. The surface layer is sandy

loam, and the subsoil iz heavy sandy loam to s?.ndv
clay loam. Depth to weathered granitic bedrock is 30
to 60 inches or more, Slopes are 2 to 9 percent. The
vegetation is generally oak and grass and some brush,
but scattered growths of ponderosa pine also are pres-
ent. The average annual precipitation is 28 to 45
inches. The growing season is 235 to 260 days.

Permeability is moderately rapid to moderately slow
in the subsoil. Runoff is medium. Available water
holding capacity is 4 to 9 inches. The hazard of ero-
sion is slight to moderate,

These soils are used mostly for annual range, but
they are also used for perennial dry pasture, irrigated
pasture, and some forage crops. They are suitable for
vineyards and orchards if irrigation water is avail-
able.

Plant residue and animal manure should be turned
under on the soils of this capability unit. The use of
green-manure crops and crop residue helps control
erosion, adds organic matter, maintains soil structure,
and improves fertility. Tillage on the contour or
across the slope helps control erosion. Cover crops can
be grown in the orchards during the rainy season to
control erosion.

These soils are easy to work, but a few outcroppings
of rock hinder tillage in places. Crops on these soils
respond to applications of nitrogen and phosphorus.
Irrigation water is best applied by sprinkler.

CAPARILITY UNIT 1lle-1 (22)

This unit consists of well-drained soils of the Aiken,
Boomer, Cohasset, Hoda, Josephine, Musick, and Sites
series. The surface layer ranges from sandy loam to
heavy loam, and the subsoil ranges from clay loam to
clay. Depth to bedrock is more than 40 inches. These
soils formed in andesitic conglomerate, metasedimen-
tary rock, metabasic rock, or granodiorite. They are
on uplands. Slopes are mostly 9 to 15 percent, but are
as little as 5 percent in places. The vegetation is mixed
conifer and hardwood and some brush. The average
annual precipitation is 80 to 60 inches. The growing
season is 135 to 260 days.

Permeability is moderately slow or moderate. Run-
off is slow to medium. Available water holding capae-
ity is 6 to 12 inches. The hazard of erosion is slight to
moderate,

These soils are used mostly for timber production.
They are also used for deciduous orchards, irrigated
pasture, and perennial dry pasture. They are suitable
for vineyards.

Crop residue and animal manure can be turned
under on the soils of this capability unit. The use of
green-manure crops and crop residue helps control
erosion, adds organiec matter, maintains soil structure,
and improves fertility., Tillage on the econtour or
across the slope helps control erosion. Cover crops can
be grown in orchards during the rainy season to con-
trol erosion.

These soils are easy to work, but a few cobblestones
and outcroppings of rock hinder tillage in places.
Crops on these soils respond to applications of nitro-
gen and phosphorus,
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CAPABILITY UNIT 1lle=8 {(18)

Sobrante loam, 2 to 15 percent slopes, is the only
soil in this unit. It is well drained. The surface layer
is loam, and the subsoil is light clay loam. Depth to
hard bedrock is 24 to 36 inches. This soil formed in
metabasic rock. It is on uplands. Slopes are 2 to 15
percent. The vegetation is oak and grass and some
brush. The average annual precipitation is 28 to 45
inches. The growing season is 240 to 260 days.

Pe_rmeability is moderate in the subsoil. Runoff is
medium. Available water holding capacity. is 3.5 to 6
inches. The hazard of erosion is slight to moderate.

This scil is used mostly for annual range, but it is
also used for perennial dry pasture, irrigated pasture,
and some forage crops. It is suitable for vineyards and
orchards.

Plant residue and animal manure can be turned
under on the soil of this capability unit. The use of
green-manure Crops and crop residue helps control
erosion, adds organic matter, maintains soil structure,
and improves fertility. Tillage on the contour or
across the slope helps control erosion. Cover crops can
be' grown in the orchards and vineyards during the
rainy season to control erosion.

This soil is easy to work, but a few outcroppings of
rock hinder tillage in places. Crops on these soils re-
spond to applications of nitrogen and phosphorus. Ir-
rigation water is best applied by sprinkler.

CAPABILITY UNIT IIIw-3 (13)

Shenandoah sandy loam, 2 to 15 percent slopes, is
the only soil in this wunit. It is somewhat poorly
drained. The surface layer is sandy loam, and the sub-
soil is dense clay. Depth to weathered bedrock is 27 to
40 inches. This soil formed in granodiorite. It is on
mountainous uplands, commonly in swale positions.
Slopes are 2 to 15 percent. The vegetation is pak and
grass and some brush, and on the more poorly drained
soils in swales, sedges and wiregrass, The average an-
nual precipitation is 80 to 40 inches. The growing sea-
son 1s 240 to 260 days.

Permeability is very slow in the subsoil, Runoff is
medium. Available water holding capacity is 3 to 5
inches. The hazard of erosion is slight to moderate.

This soil is used mostly for annual range, but it is
also used for irrigated pasture and perennial dry pas-
ture. It is suitable for small grains.

Plant residue and animal manure can be turned
under on the soil of this capability unit. The use of
plant residue helps control erosion, adds organic mat-
ter, maintains soil structure, and improves fertility.
Tillage on the contour or across the slope helps in pre-
paring this soil for irrigated or dry pasture.

This soil has outcroppings of rock in places, Plants
on thig soil respond to applications of nitrogen and
phosphorus. Irrigation water is best applied by sprin-
kler. Overirrigation can be avoided, because of the
very slow permeability of the subsocil. To prevent soil
compaction it is best not to graze these soils when too
wet.

CAPABLITY UNIT NIw—5 (18, 22}

This unit consists of the moderately well drained to
poorly drained land type Alluvial land, clayey. The
surface layer and substratum range from clay loam to
clay. Depth to bedrock is 30 to 45 inches. This land
type formed in material deposited along stream chan-
nels and drainageways. It is in both resource areas
and throughout the survey area. It is level or has
slopes of as much as 15 percent. The vegetation 18
mostly annual grasses and forhs. The average annua}l
precipitation is 28 to 60 inches. The growing season 18
140 to 265 days.

Permeability is moderately slow to very glow in the
subsoil, Runoff is slow. Available water holding capac-
ity is 3.5 to 8 inches. The hazard of erosion is none to
slight.

This land type is used mostly for annual range or
pasture. It is suitable for small grains.

The use of crop residue helps control erosion, adds
organic matter, maintains soil structure, and improves
fertility on the soils of this capability unit. Tillage on
the contour or across the slope helps control erosion.

This land type contains significant amounts of
gravel and cobblestones in the lower part of the profile
in places. Plants respond to applications of nitrogen
and phosphorus. If this land type is planted to irri-
gated pasture, irrigation is best applied by sprinkler
{o carefully control the amount of water applied. To
prevent soil compaction, it is best not to graze this
land type when too wet.

CAPABILITY UNIT Tliw-8 (18, 22}

This unit consists of the well-drained to poorly
drained land type Alluvial land, loamy. This land type
is loamy alluvial material that has been deposited
along stream channels and drainageways, The parent
material is from different rock sources. Depth to
gravel, cobblestones, or underlying bedrock ig 30 to 45
inches. The land type is undulating to rolling and is on
uplands in both resource areas, scattered throughout
the survey area. Slopes range from 0 to 15 percent.
The vegetation is grasses and forbs. The annual pre-
cipitation is 28 to 60 inches, depending upon elevation.
The frost-free season is 140 to 265 days.

Permeability is moderate in the soil material of this
land type. Runoff is slow. Rooting depth ranges from
30 to 45 inches. The hazard of erosion is slight to
moderate.

This land type is used for range, improved dry pas-
ture, and irrigated pasture. It is suitable for small
grains.

Annual plant residue should be left on the surface
in order to maintain high forage production and con-
trol erosion.

Plants respond to applications of nitrogen and phos-
phorus, Irrigation water is best applied by sprinkler,
and care can be taken not to graze these soils when
they are too wet. To prevent compaction, it is best not
to till this land type when too wet.

CAPABILITY UNIT IVe-1 (18)

This unit consists of well-drained soils of the Ah-
wahnee, Auberry, and Sierra series. The surface layer
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ranges from sandy loam to loam, and the subsoil is
sandy loam to sandy clay loam. Depth to bedrock is 30
to 60 inches or more, These soils formed in granodio-
rite. They are on uplands, Slopes are 5 to 15 percent.
In uncultivated areas the vegetation iz cak and grass
and some brush. The average annual precipitation is
(218 to 45 inches. The growing season is 235 to 265
ays,

Permeability is moderately rapid to moderately slow
in the subsoil. Runoff is slow to rapid. Available water
holding capacity is 4 to 9 inches. The hazard of ero-
sion is slight to high.

These so0ils are used mostly for annual range, irvi-
gated pasture, and improved dry pasture. They are
suitable for vineyards and orchards.

Plant residue and animal manure should be re-
turned to the soils of this capability unit. The use of
green-manure crops and crop residue helps control
erosion, adds organic matter, maintains soil structure,
and improves fertility. Tillage on the contour or
across the slope helps to control runoff and erosion.
Cover crops can be grown in orchards and vineyards
during the rainy season to control erosion.

These soils are easy to work, but a few scattered
outcroppings of rock hinder tillage in places. Crops on
these soils respond to applications of nitrogen and

l1;}105ph0rus. Irrigation water is best applied by sprin-
er.

CAPABILITY UNIT 1Ve-1 (22)

This unit consists of well-drained soils of the Aiken,
Boomer, Chaix, Cohasset, Horseshoe, Hotaw, Jose-
phine, and Sites series. The surface layer ranges from
sandy loam to loam or gravelly loam, and the subsoil
ranges from heavy sandy loam to light clay. Depth to
bedrock is 20 to more than 60 inches. These soils
formed in granitic, metabasiec, basic igneous, or sedi-
mentary rock. They are on uplands. Slopes are 9 to 30
percent. The vegetation is mixed conifer and hard-
wood and some grasses and brush. The average annual
precipitation is 85 to 60 inches. The growing season is
135 to 250 days.

Permeability is moderately rapid to moderately slow
in the subsoil. Runoff is medium to rapid. Available
water holding capacity is 8 1o 12 inches. The hazard
of erosion is moderate to high.

These soils are used mostly for timber production,
but selected areas are used for deciduous orchards, ir-
rigated pasture, and improved dry pasture. Small
cleared areas are used for range. These soils are suita-
ble for vineyvards and orchards. Soils that have a
sandy loam surface layer are not suitable for cultiva-
tion if slopes are greater than 15 percent.

Plant residue and animal manure should be re-
turned to the soils of this capability unit. The use of
green-manure crops and crop residue helps control
erosion, adds organic matter, maintains soil structure,
and improves fertility. Tillage on the contour or
across the slope also helps to control erosion. Cover
crops can be grown in the orchards and vineyards
during the rainy season to contro] erosion.

These soils are easy to work, but a few scattered
outcroppings of rock hinder tillage in places. Crops on

these soils respond to appliecations of l?itrogen apd
phosphorus. Irrigation water is best applied by sprin-
kler.

CAPABILITY UNIT IVe—3 (18)

This unit consists of well-drained soils of the Argo-
naut and Trabuco series. The surface layer is loam or
gravelly loam, and the subsoil is clay or gravelly clay.
Depth to hard bedrock is 18 to 60 inches or more.
These soils overlie metabasic rock or granite. They are
undulating to rolling. Slopes are 2 to 15 percent. The
average annual precipitation is 26 to 50 inches. The
frost-free season is 235 to 250 days.

Permeability is slow or very slow in the subsoil.
Runoff is slow to medium. Available water holding ca-
pacity is 2.5 to 11 inches. The hazard of erosion is
slight to high. .

These soils are better suited to grazing than_to
other uses. They can be cultivated for the production
of small grains, irrigated pasture, or improved dry
pasture. If eultivated, a cover of grasses and legumes
should be grown 4 years out of b. )

The use of crop residue helps control erosion, adds
organic matter, maintains soil structure, and improves
fertility on the soils of this capability unit. Tillage
across the slope helps to reduce runoff and control ero-
sion.

These soils are difficult to cultivate. Crops rgaqund
to applications of nitrogen and phosphorus. Irrigation
is best applied by sprinkler. Water should be applied
at a slow enough rate to prevent a perched water table
on top of the elayey subsoil.

CAPABILITY UNIT IYe=7 (22}

This unit consists of well-drained soils of the Cohas-
set and Hoda series. The surface layer ranges f'ror_n
cobbly loam te cobbly sandy loam, and the subsoil is
cobbly clay loam to clay. These soils formed in ande-
sitic conglomerate or granite. They are on uplands.
Slopes are 2 to 30 percent. The average annual precip-
itation is 40 to 58 inches. The growing season is 140
to 250 days. i

Permeability is moderately slow in the subsoil. Run-
off is slow to rapid. Available water holding capacity
is 5.5 to 12 inches. The hazard of erosion ig slight to
moderate.

These soils are used for woodland and orchards, and
in some places, irrigated pasture. They are suitable
for improved dry pasture.

The use of crop residue helps control erosion, adds
organic matter, maintains soil structure, and improves
fertility on the soils of this capability unit. Tillage
should be limited and across the slope. i

Crops on these soils respond to applications of ni-
trogen and phosphorus. Irrigation water is best ap-
plied by sprinkler.

CAPABILITY UNIT IVe—8 (18)

This unit consists of well-drained soils of the Au-
burn, and Sobrante series. The surface layer is loam,
and the subseil is clay loam. Depth to bedrock is 14 to
36 inches. These soils formed in metabasic rock. They
are on uplands. Slopes are 5 to 30 percent. The vegeta-
tion is generally oak and grass and some brusgh. The
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average annual precipitation is 26 to 45 inches. The
growing season is 235 to 265 days.

Permeability is moderate in the subsoil. Runoff is
slow to medium. Available water holding capacity is 2
t?;e 6 inches. The hazard of erosion is slight to moder-
ate.

Th_ese goils are used mostly for annual range and
provide some of the most productive range in the area.
Small areas are used for irrigated and dry pasture.
These soils are suitable for vineyards and shallow-
rooted deciduous orchards.

Crop residue and animal manure should be returned
to the soils of this capability unit, The use of green-
manure crops and crop residue helps control erosion,
adds organic matter, maintaing goil structure, and im-
proves soil fertility. Tillage on the contour or across
the slope helps control erosion. Cover crops can be
grown in orchards and vinevards during the rainy
season to control erosion.

These _soils are easy to work, but a few scattered
outcroppings of rock hinder tillage in places. Crops re-
spond to applications of nitrogen and phosphorus. Ir-
rigation water is best applied by sprinkler,

CAPABILITY TUNIT IVe—8 (22)

Marlposa- g_rave]hly loam, 2 to 30 percent slopes, is
the only soil in this unit. It is well drained. The sur-
face layer is gravelly loam, and the subsoil is gravelly
clay loam. I?epth to bedrock is 15 to 30 inches. This
soil formed in metasedimentary rock. It is on uplands.
Slopes are 2 to 30 percent. The average annual precip-

itation is 40 to 60 inches. The growi ;
to 285 days. growing season is 140

) Pgrmeability is moderate in the subsoil. Runoff is
medium. Available water holding capacity is 2 to 4
inches. The hazard of erosion is moderate,

This soil is used mostly for timber production and
dry and irrigated pasture. It is also used for grazing
to a limited extent, and is suitable for small grains. It
is generally too shallow for orchards.

The- use of plant_residue helps control erosion, adds
organic matter, maintains soil structure, and improves

soil fertility. Tillage across the slope helps control
sheet erosion.

Crops on this soil respond to applications of nitro-
gen and phosphorus. Irrigation water is best applied
by sprinkler,

CAPABILITY UNIT 1Ve=? (22)

This unit consists of well-drained soils of the Sites
series and the Chaix series, thick solum variant, The
surface layer iz very stony loam, and the subsoil is
clay loam to light clay. Depth to bedrock is 24 to 60
inches or more, These soils formed in metabasic, meta-
sedimentary, or gabbodiorite rock. They are on up-
lands. Slopes are 2 to 15 percent. The vegetation is
mixed conifer and hardwood and some brush. The av-
erage annhual precipitation is 35 to 60 inches. The
growing season is 140 to 240 days.

Permeability is moderately slow in the subsoil. Run-
off is slow to medium. Available water holding capac-

ity is 4 to 10 inches. The hazard of erosion is slight to
moderate,

These soils are used for timber production, grazing,
deciduous orchards, and irrigated pasture. They are
suitable for vineyards.

The use of green-manure crops and crop residue
helps control erosion, adds organic matter, maintains
soil structure, and improves fertility on the soils of
this capability unit. Tillage should be on the contour
or acrosg the slope. Cover crops are grown in the or-
chards and vineyards during the rainy season to help
control erosion,

These soils are difficult to work because of stones on
the surface. Crops on these soils respond to applica-
tions of nitrogen and phosphorus. Irrigation water 18
best applied by sprinkler.

CAPABILITY UNIT Vle-1 (18)

This unit consists of well-drained soils of the Ah-
wahnee and Sierra series. The surface layer is sandy
loam, and the subsoil is heavy sandy loam and sandy
clay loam, Depth to bedrock is 60 inches or more.
These soils formed in granitic rock. They are on up-
lands. Slopes are 15 to 30 percent, The vegetation is
oak and grass and some shrubs. The average annu:_a,l
precipitation is 28 to 45 inches. The growing season 13
235 to 260 days.

Permeability is moderately rapid to moderately slow
in the subsoil. Runoff is medium to rapid. Available
water holding capacity is 4 to 9 inches. The hazard of
erosion is high.

These soils are used mostly for annual range,‘bu't
they are also used for perennial dry pasture or irri-
gated pasture. These soils are suited to seeding to
adapted annual grasses and legumes. ) )

Management practices such as rotation grazing,
proper stocking, and use of water troughs and salt
licks help to maintain an adequate cover and control
erosion.

QOutcroppings of rock cover as much ag 10 percent
of the surface area in places. Forage plants on these
soils respond to applications of nitrogen and phospho-
rus.

CAPABILITY UNIT VIeel (22)

This unit consists of well-drained soils of the Aiken,
Chaix, Cohasset, Hoda, Hotaw, Josephine, Mariposa,
MecCarthy, and Musick series. The surface layer is
loam, heavy loam, or sandy loam. The subsoil ranges
from heavy sandy loam to silty clay loam and clay.
Some soils are gravelly or cobbly throughout. Depth to
bedrock is mostly 20 to 60 inches or more. These soils
formed in granitic, metabasie, basic igneous, or sedt-
mentary rocks or andesitic conglomerate. They are on
uplands. Slopes are mostly 15 to 50 percent, but some
soils have slopes as gentle as 5 percent, The vegetation
is mixed conifer and hardwood and some brush. The
average annual precipitation is 35 to 58 inches, The
growing season is 140 to 250 days.

Permeability is moderately rapid to moderately slow
in the subsoil. Runoff is medium to rapid. Available
water holding capacity is 2.5 to 12 inches. The hazard
of erosion is moderate to high.
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These soils are used mostly for timber production,
but some areas are used for limited grazing. They are
generally too steep for cultivation. Maintaining ade-
quate plant residue helps control erosion.

CAPABILITY UNIT VIs-1 (18)

This unit consists of well-drained soils of the Ah-
wahnee, Argonaut, Auberry, Auburn, Rescue, Sierra,
Sobrante, and Trabuco series, and Rock outcrop. The
surface layer is loam or sandy loam, and the subsoil is
sandy loam to clay. Some soils are gravelly through-
out. Depth to weathered granitic or metabasic rock is
14 to more than 60 inches. These soils are on uplands.
Slopes are mostly 15 to 30 percent, but range from 2
to 50 percent in places. The vegetation is oak, grass,
and some brush. The average annual precipitation is
20 to 50 inches. The growing season is 235 to 265
days.

Permeability is moderately rapid to very slow in the
subsoil. Runoff is slow to rapid. Available water hold-
ing capacity is 2 to 11 inches. The hazard of erosion is
slight to high.

These soils are used mostly for annual range.

Sufficient plant residue should be maintained to help
control erosion, add organic matter, maintain soil
structure, and improve fertility.

Outcroppings of rock typically cover 10 to 25 per-
cent of the surface area, but cover 25 to 50 percent in
some areas. Plants on these soils respond to applica-
tions of nitrogen and phosphorus. These soils are not
suited to irrigation.

CAPABILITY UNIT VIs=1 (22)

This unit consists of well-drained soils of the
Boomer, Chaix, Hotaw, Josephine, Mariposa, Musick,
and Sites series; Chaix series, thick solum variant;
and Rock outcrop. The surface layer ranges from
sandy loam to loam, and the subsoil ranges from
sandy clay loam to clay. Some soils are gravelly
throughout. Depth to bedrock is 15 to 60 inches or
more. These soils formed in andesitic conglomerate,
metasedimentary rock, metabasic rock, granitic rock,
or basic igneous rock. They are on uplands. Slopes are
5 to 50 percent. The vegetation is mixed conifer and
hardwood and some brush. The average annual precip-
itation is 30 to 60 inches. The growing season is 135
to 260 days.

Permeability is moderately rapid to moderately slow
in the subsoil. Runoff is slow to rapid. Available water
holding capacity is 2 to 11 inches. The hazard of ero-
sion is slight to high,

These soils are uged mostly for timber production
and range. In areas used for range the soils respond
to seeding to adapted plants, brush control, and fertili-
zation. Care must be exercised in avoiding overgraz-
ing to help control erosion.

Outecroppings of rock cover 10 to 25 percent of the
surface area, or stones cover as much as 3 percent of
the surface area of these soils.

CAPABILITY UNIT Vile=1 (22)

This unit consists of well-drained and somewhat ex-
cessively drained soils of the Cohasset, Iron Mountain,

Mariposa, Maymen, and McCarthy series. The surface
layer is gravelly loam or cobbly loam, and the subsoil
is gravelly loam to very cobbly loam or gravelly clay
loam, Depth to rock ranges from 12 to 32 inches in
most soils, but is 40 to 60 inches or more in some of
the steepest soils. These soils formed in material
weathered from andesitic conglomerate and metabasic
and metasedimentary rock. They are on uplangis.
Slopes are 2 {o 756 percent. The average annual precip-
itation is 40 to 60 inches. The frost-free season iz 140
to 235 days.

Permeability is moderately rapid to moderately
slow. Runeff ranges from medium to very rapid.
Available water holding capacity ranges from 1 to 4.5
inches in the shallower seils, and from 5.5 to 9 inches
in the deeper soils. The hazard of erosion is slight to
very high,

These soils are used mostly for timber production,
as wildlife habitat, and for watershed. Some areas are
used for grazing.

Logging and the limited grazing operations must be
managed carefully to avoid exposing the soil and fo
help control erosion.

CAPABILITY UNIT ¥IIs=1 {18)

This unit consists of well-drained soils of the
Ahwahnee, Auberry, Auburn, Sierra, and Trabuco
series; Dubakella series, shallow variant; Placer dig-
gings and Rock outcrop. The surface Jayer is grav-
elly clay loam to sandy loam, and the subsoil is heavy
sandy loam to clay or cobbly clay. Depth to bedrock is
10 to 60 inches or more. These soils formed in grano-
diorite metabasic and ultra basic rocks. They are on
uplands. Slopes are 9 to 50 percent. The vegetation is
cak and grass. The average annual precipitation is 20
to 45 inches, The frost-free season is 235 to 265 days.

Permeability is moderately rapid to very slow in the
subsoil. Runoff is medium to very rapid. Awvailable
water holding capacity is 1.5 to 11 inches. The hazard
of erosion is slight to very high. Rooting depth is 10
to 60 inches or more.

These soils are used for annual range and water-
shigi. They are not suited to irrigated pasture or culti-
vation.

Maintaining adequate plant residue on the soils
h'elps to maintain forage production and control ero-
sion,

Outcroppings of rock cover 10 to 50 percent of the
surface area.

CAPABILITY UNIT VIls=1 (22)

This unit consists of well-drained soils of the Chaix,
Dubakella, Hoda, Josephine, Mariposa, Maymen, and
Secca series; Dubakella series, shallow variant; and
Placer diggings and Rock outcrops. The surface layer
ranges from gravelly silt loam to sandy loam, and the
subsoil is heavy sandy loam to clay or cobbly clay.
Depth to bedrock is 10 to 80 inches or more. These
solls formed in granite rock, ultrabasic rock, meta-
sedimentary rock, basic igneous rock, and metabasic
rock. They are on uplands. Slopes are 2 to 75 percent.
The vegetation is mixed conifer and hardwood and
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some brush, The average annual precipitation is 35 to
60 inches. The growing season is 140 to 235 days.

Permeability is moderately rapid to slow in the sub-
soil. Runoff is medium to rapid. Available water hold-
ing capacity iz 1 to 11 inches. The hazard of erosion is
moderate to very high.

These soils are used for timber production and lim-
ited grazing, as wildlife habitat, and for watershed.
They are too steep for eultivation.

Maintaining plant cover helps control erosgion.

Outeroppings of rock cover 10 to 50 percent of the
surface area.

CAPABILITY UNIT ¥YIII—1 (18, 22)

This unit consists of Cut and fill land, Granitic rock
land, and Tailings, areas of which have been subject
to hydraulic mining, Depth to bedrock is variable but
geperally is less than 10 inches. The small amountg of
soil material present are extremely cobbly, stony, or
gravelly, Outeroppings of rock cover more than 50
percent of the surface in most places, except in areas
of fills. Slopes range from 2 to 75 percent or more.
The§e land types have very little vegetative cover.
Drainage is excessive in some areas and extremely
variable in others. Water stands in places in winter,

. Runoff is rapid to very rapid. The hazard of erosion
is slight to moderate, except on areas of granitic rock
or cut and fill, where it is high to very high.

These land types are used as wildlife habitat and
for watershed. They are also used as a source of
gravel,

_ The existing sparse vegetation needs to be protected
in order to control erosion and sedimentation on lower
lying areas.

Estimated Yields and Management Guides

The yield estimates given in al‘e based on in-
formation about the soils that was furnished by farm-
ers, on observations made by the soil scientists who
surveyed the Area and Soil Conservation Service crop
spemahsts and technicians, and on suggestions fur-
nished by the Agricultural Extension Service and the
Neyada County Agricultural Commissioner. If little or
no information about yields was available for a given
soil or if a specific erop is not grown on a given seil,
estimates were not made.

The yields of the principal erops grown on arable
g0ilg in the Area are estimated for a high level of man-
agement and are given in High-level manage-
ment is defined as that management that will give the
maximum return,

Several important factors should be taken into ac-
count when referring to the estimates in[table 2] first,
that the figures are estimates, or predictions; second,
that the figures are the expected averages over a pe-
riod of years, and in any given year, yield can be con-
siderably more or less than average; third, that a con-
siderable variation exists among some soils, and this
was considered in making the estimates,

Also important to keep in mind is the fact that new
advances and developments in such areas as crop
breeding, control of insects and diseases, and the use
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of fertilizer, tillage, irrigation, and drainage are con-
stantly being made. The latest information can be
readily obtained from State and Federal farm advi-
sSory services.

Estimates of yields are of most use when the man-
agement practices under which such yields can be pro-
duced are specified. Soils used for cultivated crops
need management that maintains or improves their
fertility, keeps them in good tilth, and helps control
erosion. The cultivated crops grown on the soils of the
Nevada County Area are irrigated deciduous orchard
crops, irrigated pasture crops, nonirrigated pasture
crops, and some dryland field crops.

Following is a discussion of each principal crop, and
of the soils of specific groups of capability units used
for pasture crops. Each group describes the combina-

ion of practices that produce the yields given in table|
for a high level of management. This inforntg:bi_'_g__lzs-_'
most helpful when used in conjunction with Lt

Find in [table 2|the crop, the name of the soil, the ca-
pability classification of the soil, and the estimated
vield; then lock at the appropriate crop and group of
capability units in the following discussion to learn
the details of management, Also provided is specific
information for the management of critical areas.

TIRRIGATED APPLES. If a winter cover crop is grown,
cultivation practices include disking and dragging if
desired. Where a plowpan exists, ripping breaks it up.
Normally, a continuous self-perpetuating annual cover
crop is planted. This cover crop is maintained by non-
tillage and cover-crop mowing. Fertilization includes
40 pounds of nitrogen per acre per year until the trees
are mature. Excess nitrogen after maturity prevents
proper coloring of apples. Young trees need phospho-
rus in the root zone. Once the roots have penetrated
below the initial phosphorus application, no further
applications of phosphorus are needed on most soils in
the Area. Fertilization includes 100 pounds of nitro-
gen per acre per vear for mature trees.

Irrigation is by sprinkler |(ﬁg. 10)| Gross irriga-
tion use is 4 acre-feet, Irrigation frequency is about
16 to 21 days during the period of peak use on soils
that have a subscil of clay loam. Application rate
is approximately 3 inches in 24 hours. On sandy loam
or very stony soil, irrigation frequency is about 10 to
14 days during peak use. A permanent cover crop
under nontillage conditions is annual grasses and
weeds, which are mowed. A permanent nontillage
planted cover crop is 10 pounds of Lana vetch, or 3
pounds of burclover, or 3 pounds of subterranean clo-
ver and 4 pounds of Blando brome per acre. In a
young orchard Lana vetch is not added to the seeding
mixture because it twines on low, young trees. If a
winter-growing cover crop is to be disked under, about
20 pounds of purple vetch, or 10 pounds of Lana vetch
and 4 pounds of Blando brome, or 6 pounds of Wim-
mera 62 ryegrass, or 30 pounds of cereal grain per
acre are planted. Harvesting of fruit is by hand.
Selective pruning and measures to control insects and
disease are carried on every year as needed. The soil
is not cultivated when wet. Traffic is limited when

soils are wet, to avoid compaction.
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TABLE 2.—Estimated average yields per acre of principal crops grown under a high level of management

[Absence of data indicates that the soil is not suitable for the crop shown or that information is not available. Only arable soils are listed]

Irrigated
Soil Dryland
pasture
Apples Peaches Pears Pasture
Tona Tans Tons AUM AUM
Ahwahnee sandy loam, 2 to 9 percent slopes_ _ oo e 10-12 2-4
Ahwahnee sandy loam, 9 to 15 percent slopes. __ __ __ __ o e 810 2-4
Aiken loam, 2 to 9 percent slopes___ __ ___ __ . 12 i 8 8-10 |
Aiken loam, 9 to 15 pereent slopes_ ___ _ ..o _____._ 12 i 8 || .
Aiken loam, 15 to 30 percent slopes__ __________ ___________________ . __._ ... 12 7 8 810 | ... .
Aiken ecobbly loam, 2 to 30 percent slopes_______ NS EEPUREIPURRONS FNSDERPURIOUN FNNOUOURUUIDIRERPEY IR URUR U DU [P
Alluvial land, elavey . _ . e e 10-12 | .
Alluvial land, loamy_ _ _ __ __ ___ __ e e e 10-12 | _______._.
Argonaut gravelly loam, 2 to 15 pereent slopes_. .. ________________________|eo o 10-12 2-4
Auberry sandy loam, S5to 15 pereentslopes_ . _____________________________ |\ |eo________ 10-12 2-4
Auburn loam, 2 to 30 pereent slopes___._.___ . __ e __ 10-12 2-4
Boomer loam, 5 to 15 percent slopes_ _ ________ N B N I 10-12 2-4
Boomer loam, 15 to 30 pereent slopes_ _ _____ ... e 10-12 24
Chaix very stony loam, thick solum variant, 5 to 15 percent slopes_______ . | | e __ 10-12 2-4
Cohasset loam, 2 to 9 percent slopes_ _______ ____ .. _______ 12 ki 2 P EE
Cohasset loam, 9 to 15 percent slopes_ _ ___ o __.__ 12 T 2 I NN DO
Cohasset loam, 15 to 30 pereent slopes_ ___ . ____.______________ 12 7 B | |e.
Cohasset cobbly loam, 5 to 30 percent slopes___ _____ . _ . ___________________l e e S
Heoeda sandy loam, 5 to 9 percent slopes_ - _ - _ ___ oo e e 810 |__________
Hoda sandy loam, 9 to 15 percent slopes_ _ _ _ ___ e I 810 (. .. ___
Hoda cobbly sandy loam, 2 to 15 percent slopes, eroded _______ ______ . | |eeo 8-10 |__________
Josephine loam, 9 to 15 percent slopes. __________________._._ [ S I B 8-10 |__________
Josephine loam, 15 to 30 percent slopes_ _ _ _ ___ .. _______ || 8-10 |____ . ____.
Mariposa gravelly loam, 2 to 30 percent slopes. _____ .o 810 |_______.__
Musick sandy loam, 5 to 15 pereent slopes_._______________ oo B-10 (.. .
Shenandoah sandy loam, 2 to 15 percent slopes___ ___ oo 10-12 2-4
Sierra sandy loam, 2 to 9 percent slopes_ _ .. _______._.___ SRS ISR PR B 10-12 2-4
Sierra sandy loam, 9 to 15 percent slopes_ ____________________ o o e 10-12 2-4
Sites loam, 2 to 9 percent slopes______ __ oo e 810 | _.._._.
Sites loam, 9 to 16 percent slopes__ _ _ _ _ _ __ __ o ____ 12 7 8 8-10 (_________.
Sites loam, 15 to 30 percent slopes____ __ __ ___ ___ ___ e e -8 B-10 | .. _______
Sites very stony loam, 2 to 15 percent slopes._________ B IR D 7-8 8-10 | ... _
Sobrante loam, 2 to 15 percent slopes_.____________________________ oo 810 . _______
Sobrante loam, 15 to 30 percent slopes_ _ ___ . __ e e 10-12 2-4
Trabuco loam, 5 to 15 percent slopes_____ i 10-12 2-4

' A UM, — Animal-unit-month. The figures represent the number of months that 1 acre can provide grazing for one animal unit (1,000

pounds of live weight) without injury to the pasture.

IRRIGATED PEARS AND PEACHES. Where a winter-
growing cover crop iz planted, management practices
include disking and dragging. Where a plowpan exists,
ripping breaks it up. Normally, a cover crop is grown
that is used under nontillage conditions. Fertilization
includes 100 pounds of nitrogen per acre per year.
Mature trees in the Area have not shown a response
to applications of phosphorus. Young trees are planted
with one-half pound of single superphosphate in the
root zone. After maturity, applications of phosphorus
are discontinued.

Irrigation is by sprinkler at a rate of about 3
inches per 24 hours, Gross irrigation use is 4 feet.
Irrigation frequency is about 16 to 21 days on soils
that have a subsoil of clay loam. Sandy loam or very
stony soils have an irrigation frequency of ahout 8 to
14 days during the peak-use period. In places, a per-
manent nontillage cover crop consists of annual
grasses and weeds, which are mowed. For a perma-
nent cover crop under nontillage conditions, a suitable
seeding is 10 pounds of Lana vetch, or 3 pounds of

burclover, or 3 pounds of subterranean clover and 4
pounds of Blando brome per acre. If a winter cover
crop that is to be disked under is planted, a suitable
seeding is 20 pounds of purple vetch or 10 pounds of
Lana vetch and 4 pounds of Blando brome per acre or
6 pounds of Wimmera 62 ryegrass or 30 pounds of ce-
real grain per acre. Harvesting of fruit is by hand.
Selected pruning and measures to control insects and
diseage are carried on every year as needed. The soil
is not cultivated when wet, and movement of equip-
ment across wet soil is avoided, to prevent compaction.

IRRIGATED PASTURE. Fertilization includes 30 to 35
pounds of phosphorus per acre and 120 to 150 pounds
of nitrogen per year divided equally into 4 or 5 appli-
cations. Nitrogen is applied after each grazing period
in a rotation eycle, Fertilizer is applied prior to irri-
gation or is added to the irrigation water, Other plant
nutrients are applied if needed, Animal manure is
used as a source of nitrogen and is supplemented by
commercial fertilizer. Gross irrigation use is about
3.6 feet. Irrigation frequency is about every 8 to
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Figure ]'".—!‘\prinL|rr-i1'ri.gull'|:| ,||r1r||' orchard on Cohasset loam, 9 1w 15 pereent l-||:|||-r-.

10 davs during the peak season but varies from 6 to
15 davs. The more frequent irvigations are applied on

the coarser textured soils: the less freque aon_finer
textured soils. lrrigation is by sprinkler |(fig. 11)|or
by eontour ditches. New pasture is mowed To control

weeds when grasses reach a height of 4 inches. The
grass is grazed when it reaches a height of 8 inches,
but is not grazed closer than 4 inches. Wet soils are
not grazed, and grazed pasture plants arve allowed 21
to 35 davs for regrowth, Pastures arve divided into 3
or more fields. The maximum growth period is from
April 15 to October 15, and the stocking-rate cut is
from October 15 to April 15, Coarse stems are mown
to obtain uniform growth. Harrowing seatters animal
droppings. In places, excess water is collected for
Ireuse.

Specific management practices for groups of soils in
capability units are given in the following paragraphs.

frronp 1.—Soils of capability units lle-1 (22},
IMle-1 (18}, Hle-1 (22), IVe-1 (18), IVe-1 (22},
IVe-7 (22), and 1Vs-T (22) are in this group. Where
possible, the customary seedbed preparation includes
plowing, disking, harrowing, and drilling 2 pounds of
Calaverde or Lahontan alfalfa or 3 pounds of narrow-
leaf trefoil with & pounds of alta fescue per acre, or 5

pounds of Akaroa orchardgrass with 8 pounds of
Praivie brome per acre, Praivie brome is superior to
domestie rvegrass where u quick cover 15 desired. The
legume  seeds are inoculated and grass secds are
treated with a fungicide.

frroup 2.—Soils of capability units 11le-8 (18},
IVe-3 (I18), IVe-8 {18), and IVe-8 (22) are in this
group,. Where possible, the customary seedbed prepara-
tion includes plowing, disking, harrowing, and drilling
3 pounds of narrowleaf trefoil or 2 pounds of Ladino
clover with 8 pounds of alta fescue or Goar fescue per
acre, or b pounds of Akaroa orchardgrass and 8
pounds of Prairvie brome per acre. Where elevation is
more than 1200 feet and precipitation is more than 40
inches, 3 pounds of narrowleaf trefoil or 2 pounds of
Ladine clover, or both, are drilled with 5 pounds of
Akaroa orchardgrass or 8 pounds of alta fescue per
acre. The legume seeds are inoculated and grass seeds
are treated with a fungicide, Prairvie brome is superior
to domestic ryegrass where a quick cover is desired.

(rroup 3. —So0ils of ecapability units I1Iw-3 (18},
Hw-5 18y, HIw=-5 (22, 11lw-8 (I8), and 11lw-8
i22) are in this group, The =oils in this group are wel
most of the winter and much of the spring. They are
often dry in summer, however, and they lend them-
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Figure 11.—Sprinkler system of irrigated pasture on Boomer loam, 5 1o 15 pereent slopes,
selves to irrigated pasture. Seedbed preparation in-  IVe-T7 (22), IVs-T (22}, Vlie-1 (18}, Vie-1 (22
cludes plowing where possible and disking and har-  Hle=1 (1%), 1lle 1 (22), IVe=1 (18), IVe-1 (22),
rowing. A tyvpical seed mixture includes drilling 3 and Vie-7 (22) are in this group, Where possible,

pounds of narrowleaf trefoil or 2 pounds of Ladino
clover with 8 pounds of alta fescue or goar fescue per
acre, or & pounds of Akaroa orchardgrass with %
pounds of Prairvie brome per acre. Praivie brome is su-
perior to domestie ryegrass where a quick cover is de-
sired. In areas of more than 1800 feet elevation and
more than 40 inches of precipitation, 3 pounds of nar.
rowleal trefoil or 2 pounds of Ladino elover, or both,
are drilled with 5 pounds of Akaroa orchardgrass or 8
pounds of alta fescue per acre. Care is taken not to
cultivate these soils when they are too wet, to avoid
soil compaction

DERYLAXD PASTURE. Grazing starts after the plints
reach a height of 6 to ® inches, and plants are erazed
to i height of 2 inches. Grazing management includes
proper  cross-fenving,  stocking  rates. crop  residue
manmgement, development of water, fertilization, and
plicement of salt. Fertilization includes application of
A to 10 pounds of nitrogen and 10 to 20 pounds of
phosphorus bhefore the fivst effective rainfall, The fivst
vear fertilizer is applied, these rates are douliled,

Specific m Anagement practices by groups of capabil-
ity units are in the P raphs that follow,

Gronp I—Soils in capability units lle | (22),

seedbed preparation includes plowing, disking, harrow.
g, and drilling 10 pounds of Lana veteh and 4
pounds of Blando brome per acre. In selected areas
where a longer grazing season |.~; desived, Calaverde or
Lahontan alfalfa is planted at 2 pounds per acre in al-
ternate rows with |1 pounds of hardinggrass per acre,
In places at elevations of more than 1,800 feet and

maore than 10 inches annual precipitation, subterra-
nesn clover s substituted for Lana vetch at the rate
of 5 pounds per acre. Hardinggrass is not planted on

shallow oy conrse-textured, uniform soils, nor is it fer-
tilized in the first vear. The legume seed is inoculated,
and the grass seed is treated with a fungicide.

fovonep 2—8oils in ecapability units [lle-8% (1%),
IVe-8 (1R), IVe-R (22}, and Vie-® (I8) are in this
group. Where possible, seedbed preparation includes
plowing, disking, havrowing, and deilling 10 pounds of
Lana veteh with 1 pounds of Blando brome per acre,
Where elevation is more than 1,800 feet and rainfall
more than M inches, 10 pounds of Lana veleh or 3
pounds  of subtervanean clover are dreilled with
peinuds of Blando brome per acrve. In selected aveas
where soils are moderately deep and have a clay loam

o sandy clay loam subsoil, 10 poumds of Lana veteh
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or 3 pounds of subterranean clover are drilled with 4
pounds of hardinggrass per acre if a perennial grass
is desived., Where Lana veteh and harvdinggrass arve
grown in combination, the Lana veteh is overseeded on
hardinggrass the second yvear. Hardinggrass 15 neither
planted on shallow-soil nor fertilized the first vear. In
places, subterranean clover is substituted for Lana
vetch where elevation is more than 1,800 feet and
rainfall more than 40 inches,

feronp 3 —Soils in capability units 1HIw-3 (18),
Ilw=5 (18), THlw=5 (22, HHIw-8% (18), and 11Jw-8
(22) are in this group, Where possible, at clevations
of more than 1,800 feet and more than 40 inches of
rainfall, seedbed preparation includes plowing, disk-
ing., harrowing, and drilling 10 pounds of Lana vetch
and 4 pounds of Blando brome per acre. On the se-
lected sites mentioned in Group 2. 3 pounds per acre
of subterranean clover is a substitute for Lana vetch
and 4 pounds per acre of hardinggrass is a substitute
for Blando brome, In areas that remain wet through
most of the summer, the seeding mixture is 3 pounds
per acre of narrowleafl trefoil. At elevations of less
than 1.ROO feet, 5 pounds of reed canarvgrass is
added, Where elevation is more than 1,800 feet and
rainfall is more than 40 inches, 3 pounds of narrow-
leaf trefoil or alsike clover is drilled with 8 pounds of
alta fescue or Goar fescue per acre. Hardinggrass is
neither planted in shallow soil nor fertilized the first
vear, Seedbeds are not prepared when these soils are
too wet, to avoid soil compaction,

Gronp 4.—Soils in capability units I1lle-3 (18},
IVe 3 (18), and 1Ve=3 (22) are in this group, Where
possible, seedbed preparation includes disking, har-
rowing, and drilling 10 pounds of Lana vetch or 3
pounds of subterranean clover with 4 pounds of
Blando brome per acre. Where the grazing season is to
be extended, 4 pounds of hardinggrass per acre is sub-
stituted for Blando brome, The legume seed is inocu-
lated, and the grass seed is treated with a fungicide.
These soils are not cultivated when thev are too wet,
to prevent compaction of the elay subsoil.

CRITICAL. AREAS, Critical areas arve considered to be
areas that need seeding after fire or after such other
soil disturbances as those at cut-and-fill sites, road-
building sites, dams, and construction embankments,
They can also be eroded areas or areas subject to ero-
sion, Such critical areas can result from either agri-
cultural or nonagricultural activities,

For secding critical areas where adequate water is
available, 12 pounds of alta fescue is planted per acre.
In areas of more than 2.500 feet elevation, 12 pounds
of either alta fescue or Topar wheatgrass is planted
per acre if water is adequate. These mixtures are
seeded at elevations ranging from 300 to more than
2 500 feet and apply to vegetative groups A, E, and G.

For seeding critical areas where no water is avail-
able, 15 pounds of Lana vetch or 6 pounds of Blando
brome, or both, is planted per acre. 1f a temporary
cover is desired, 60 pounds of cereal grain or @ pounds
of Wimmera 62 rvegrass per acre is planted. If a tem-
porary cover is desired in areas where the subsoil is
clavey, 60 pounds of cercal grain is planted per acre.
On moderately deep soils Cucamonga brome is substi-

tuted for Blando brome, On soils in vegetative group
J, Wimmera 62 ryvegrass is planted with 6 pounds of
Lana vetch per acre or 10 pounds of Lana vetch is
planted per acre. If soils are suitable, Wimmera 62
rvegrass, Lana vetch, or both, are planted in burned
areas as emergency seeding. For such seeding, 6
pounds of Wimmera 62 rvegrass per acre is planted
for short-term cover, For self-perpetuating forage, 10
pounds of Lana vetch or 4 pounds of Blando brome
per acre, or both, are used,

For temporary cover on eritical areas of more than
2500 feet elevation, 60 pounds of cereal grain is
planted. An alternative seeding is 12 pounds of Topar
wheatgrass per acre, or 8 pounds on burned areas as
emergency seeding. On moderately deep soil, cereal
grain is secded at the rate of 60 pounds per acre or
Wimmera 42 rvegrass is seeded at 9 pounds per acre
if the cover 1s only temporary,

Where possible, areas to be seeded have a fum
seedbed previously roughened by disking, harrowing,
or raking. Except in crusted areas, newly constructed
slopes can generally be seeded in the fall following
construction with little or no seedbed ;ll'l_']r;n'.'l.'[:iul'l_
Slopes exposed in previous vears should be searified.

Where it is possible, fertilizer should be distributed
uniformly on the area to be seeded just prior to seed-
ing or at the time of seeding, A minimum of 80
pounds of available nitrogen and 35 pounds of phos-
phorus are applied per acre. Fertilizer is broadeast or
applied by hyvdraulic applicator, either a hyvdroseeder
or a hvdromuleher |(fig. 12).|Where a hydraulic appli-
cator is used., seed, Tertimizer, and wood-fiber mulch
can he applied in one operation, thus Keeping spedbed
preparation to a minimum,

Wood-fiber mulch used with or without seed and
fertilizer is applied at a rate of 1,200 to 1,500 pounds
per acre. In places the muleh, seed, and fertilizer are
applied in a slurry. In other places the mulch is ap-

Figure 12.—W aodpulp and resin with grass seed mis being
sprased as a bank-holding mediom in erasion contral,
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plied in a separate operation immediately after broad-
cast seeding. Where straw mulch can be applied at a
rate of 2 tons per acre, it is generally superior to
wood-fiber mulch. The straw should be free of weed
seeds and must be either incorporated by a heavy
mulching coulter or held in place by a jufe-mat net-
ting or other mechanical means. The mulching coulter
must be used from above where siope ratio exceeds
214 feet rise in elevation to 1 foot linear distance.

Irrigation for the establishment of both annual and
perennial vegetation always needs to be evaluated.
Where irrigation is practical, it greatly enhances the
establishment and effectiveness of the vegetative
cover. Mulching reduces seedling mortality, eonserves
soj% moisture, and helps to reduce erosion on steeper
soils,

Nonirrigated seedings are begun after September 15
and completed, when conditions permit, by October 15.

Where slopes are sufficiently gentle (ratio of 3 to 1
or less), seeding is done with a grain drill. On steeper
soils the seed must be broadecast. Either a hand or hy-
draulic seeder iz used.

Vegetative Groups

A vegetative group is a grouping of soils having
similar properties and qualities from the standpoint of
plant adaptation and use. This grouping is used chiefly
for determining the plants most suited to conservation
practices and production of forage plants when the
major limiting soil feature or problem is known, Irri-
gation and such climatic factors as precipitation, max-
imum and minimum temperatures, and length of
growing season are separate factors not covered here.
The system is statewide, but only five of the groups in
the system are in the Nevada County Area. Conse-
quently, they are not necessarily presented in alpha-
betic order. The following paragraphg define the vege-
tative groups in this survey area.

Group A—Choice of plants not limited by the soils,
Soils in this group are mostly more than 40 inches
deep to hard rock or have a very slowly permeable,
clayey subsoil. The surface layer ranges from sandy
loam to clay loam. Permeability in the subsoil is mod-
erately rapid to moderately slow. Available water
holding capacity is generally more than 5 inches for
the effective rooting depth.

Group D—Choice of plants limited by a very slowly
permeable subsoil. Soils in this group are mostly less
than 40 inches deep to a very slowly permeable clay
subsoil. The surface layer is sandy loam to loam and is
gravelly in places. Available water holding capacity is
2.5 to 6 inches for the profile.

Group E—Choice of plants limited by wetness. The
dominant soil materials of the land types in this group
are 30 to 45 inches deep and are moderately to very
slowly permeable, Texture and available water holding
capacity are variable, A water table is present in
places.

. Group G—Choice of plants limited by depth. Soils
in this group are mostly less than 40 incheg deep to
bedrock. Permeability is moderately rapid to slow. The
surface layer ranges from sandy loam to clay loam,

but in places is gravelly to very stony. Rock outerops
are common in many areas. Available water holding
capacity generally is 2 to 8 inches for the profile.

Group J—Choice of plants depends upon onsite in-
vestigation. Most soils or land types in this group are
in capability classes VII or VIII. They are not well
adapted to normal methods or procedures of cultiva-
tion.

Use of the Soils for Range

About 35 percent of the total acreage of the Nevada
County Area is used for pasture and range. This
acreage is mostly in the western part of the Area, but
it extends eastward to elevations that range generally
from 1,700 to 2,000 feet. About one-fourth of this
acreage is Auburn soils, The Ahwahnee, Sobrante,
Sierra, Trabuco, Auberry, Rescue, and Argonaut soils
are other important forage producers. Between eleva-
tions of 1,500 and 2,000 feet, vegetation gradually
changes from grass to timber. Generally, the soils here
are used for pasture and range, and are too steep, too
shallow, or too rocky for cultivated crops. A signifi-
cant acreage used for grazing, however, is suitable for
cultivation. Also, significant areas that have value for
grazing are along stream channels, in meadows, and
on shallow, stony ridge tops within timbered areas. In
places these areas have been cleared of trees and used
to provide forage.

Livestock production is mostly limited to beef cattle.
Cow-calf operations and cattle for stocker and feeder
operations are about equal (5). Small numbers of
dairy animals such as sheep, goats, and swine are also
produced.

Most of the cattle are in cow-calf herds and graze
range areas in the lower foothills in winter and early
in spring. Some operators use federal grazing permits
in summer, Others go to other parts of the state or
out of state for summer feed. A few keep their stock
in the Area all year and use irrigated pasture, and in
summer, annual dry pasture and range. Many small
part-time cattle operations, mostly those of the stocker-
feeder type, depend on irrigated pasture and annual
dry pasture for feed.

Subdivisions have taken large acreages of land pre-
viously used for winter and early spring grazing. As
the population of the Area increases, more acres of
grazing land are expected to be put to other uses.

Range sites

A range site is a distinctive kind of range that has
potential to produce native plants. Each site differs
from the others in its ability to produce significantly
different varieties and amounts of vegetation. Each
site also has a different potential for production of
forage and presents different management problems.

Most of the important forage plants in the survey
area have been introduced. The original forage plants
were a mixture of perennials and annuals, and the in-
troduced plants are mostly annuals. The annuals grow
during cool weather. They take full advantage of the
available moisture, produce seed, and mature before
all the moisture is gone. These plants furnish highly
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nutritious feed in spring, when they are green and
growing. After maturity, however, their nutritional
value is low,

A range site is a product of all the environmental
factors that help to make it up. In the absence of dis-
turbance and physical site deterioration, a given range
site supports a plant eommunity eharacterized by an
association of species different from that of other
range sites in the kind or proportion of species or in
the total annual vield, The range condition is the pres-
ent state of vegetation of a range site in relation to
the plant community for the site that is possible under
conditions of normal climate and best practical man-
agement.

Management of grazing is needed to encourage a de-
sirable mixture of plants, Such management must take
into account the successive though overlapping stages
of growth in grasses and forbs; that is, the growth of
roots and leaves, the formation of flower stalks, and
the production of seed. Grazing must be regulated to
allow these successive stages to proceed; otherwise,
high yields of forage and profitable gains in animal
weight is not possible.

Livestock graze selectively, seeking out the palatable
and nutritious plants. If grazing is not carefully regu-
lated the better, more desirable plants are weakened
or eliminated, and less desirable plants increase. If
grazing pressure continues even the less desirable, sec-
ond-choice plants are thinned out or eliminated and
undesirable, unpalatable plants take their place or the
soil is left barren. Conversely, if grazing land is too
lightly grazed or is 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 max-
imum produection, 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 and highly
erodible soils. Management practices that maintain or
improve the vegetation are needed on all sites.

Facts and practices common to all the range sites in
the Ares and- the effect of weather on forage produc-
tion are described in the following paragraphs.

Proper grazing use and grazing readiness are im-
portant, Proper grazing use means that range is
grazed in such a way that desirable vegetation is
maintained or increased and that enough vegetation is
left to protect the soil and control erosion. If the vege-
tation is properly used, it has a patchy appearance at
the end of the growing season. Also, some plants will
be untouched or partly grazed, and partly decomposed
plant residue will be on the surface. Grazing readiness
is defined as the time in the growing cycle when for-
age is sufficient to keep livestock healthy and the soil
is dry enough to support livestock without damage to
the plants or the soil.

Seeding is done to establish adapted perennial or
annual grasses and legumes. It restores vegetation in
poor condition or establishes grass on seils converted

from other uses. Seeding helps to control the loss of
soil and water.

Fertilizer is needed to improve forage on the large
acreages of the Loamy, Shallow Loamy, and Granitic
range sites. Response of these soils is best if both ni-
trogen and phosphorus are applied. In places, sulfur
stimulates growth of legumes, If ammonium phos-
phate is applied the date of grazing readiness is ad-
vanced, the quantity and nutritional value of the for-
age is increased, and the growing season 1Is
lengthened. Fertilized areas should be fenced to pre-
vent overgrazing.

Brush control is needed on some sites to improve
vegetation and make handling of livestock easier. In
places undesirable plants can be controlled by mechan-
ical or chemical means. Controlled burning can be
used in places to eliminate undesirable kinds of"brush.

Other practices helpful in managing range include
fencing, salting, and watering, These practices also
make it easier to control livestock. )

Adequate fencing is necessary to maintain the qual-
ity of livestock and keep the vegetation in good condi-
tion. It enables the operator to move stock to new
ranges so that an adequate amount of regldue is left
on the soil and the production of forage 1s more uni-
form.

Salting can be used to improve the distribution of
grazing, thus making the use of vegetation more uni-
form. The salt should be placed away from water so
that livestock will be drawn into areas that would
otherwise be grazed infrequently.

Water should be located at various places so that
vegetation will be grazed more evenly. A large number
of ponds to provide water for stock have been con-
structed in the Area, but many more are needed if
vegetation is to be more fully used. )

Weather has a greater effect on the production of
forage in the Area than any other single factor. For-
age production is a direct result of the date of the first
significant fall rains, the duration and fregquency of
subsequent rain, and the temperature in fall, winter,
and spring. All the range sites vary in total forage
fall. Differences in distribution of rainfall and varia-
production because of the yearly fluctuation in rain-
tions in temperature result in even greater fluctuations
of forage production. In addition to affecting forage
production, weather affects the plant composition to a
considerable extent. For example, some years ate com-
monly called either “good clover years™ or “poor clover
years” because of the abundance or lack of burr clo-
ver on soils where it is adapted.

Most of the soils used for range are shallow or, at
best, moderately deep, and have a moderate to low
available water holding capacity. Generally, annual
forage plants are shallow rooted and can utilize soil
moisture fully only to the extent of their root system.
On the one hand, 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 fall and favorable growing temperatures
prevail, yields of forage are good, even on shallow
soils.
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The lowest average annual precipitation in the area
is about 26 inches. In years when rainfall is below
normal but the seasonal distribution is good, sufficient
moisture is available for good yields. From 85 to 90
percent of the 20 to 45 inches of average annual rain-
fall in the rangeland zone falls during the 6 months
between November 1 and April 30. Thus, annual
plants that grow in cool weather can take advantape
of the moisture when it is present.

The soils of the survey area used for range have
been grouped into six range sites. These sites are in
one general climatic zone, Estimates of total annual
air-dry production, made for each site, are hased on
total production of all kinds of plants on the range.

The range site descriptions include a brief descrip-
tion of the soils of the site, as a group; a listing of the
important desirable, less desirable, and undesirable
forage plants; and the acreage and general location of
the sites in the survey area.

For these range sites, estimates of total potential
annual production for favorable and unfavorable
vears are given. Stocking rates and carrying capaci-
ties, however, should not be computed from the total
annual production. As the operator becomes familiar
with the seasonal grazing readiness and production of
his range by range sites, his judgment will determine
the best grazing management plan. Local Soil Conger-
vation Service technicians and farm advisors can as-
sist in determining initial stocking rates, which should
be made only after onsite inspection.

The figures for total annual production are for pro-
duction without fertilization on an air-dry basis for
each site and are based on a limited number of clip-
pings, knowledge of the site, and estimates, Extremes
In weather conditions can cause an even greater range
in production than that listed for the site,

The figures for the total estimated annual produc-
tion that livestock could graze on each site refer to
total forage available to livestock, and are not to be
interpreted as all usable forage. Also, soil series are
mentioned in each range site, but this does not mean
that all the soils in a series are in that range site.
Some soils have not been placed in a range site, be-
cause they are not suited to use ag range or are better
suited to other uses. The soils in each site can be de-
termined by referring to the “Guide to Mapping Units”
at the back of this survey.

SHALLOW LOAMY RANGE SITE

This range site consists of well-drained loams and
gravelly loams of the Auburn series and areas of Rock
outerop. These soils are 14 to 27 inches deep over bed-
rock. This range site is one of the most extensive in
the Nevada County Area. It ocecupies about 32,000
acres in the southern, southwestern, and northwestern
parts of the Area. The soils are undulating to steep.
Slopes range from 2 to 50 percent, but on three-
fourths of the site slopes are greater than 10 percent.
Elevation ranges from 200 to 1,800 feet. Average an-
nual rainfall ranges from 26 to 35 inches.

Permeability is moderate in the soils of this range
site. Runoff is slow to rapid, and the hazard of erosion

is slight to high. Available water holding capacity is 2
to 4 inches.

This site has a cover of open grass or grass and oak
and some brush and digger pine. The oak and brush
increase as elevation and rainfall increase, and in
some areas stands are dense. If the site is producing
at potential, about 70 percent of the plant cover is a
mixture of soft chess, wild oats, clover, filaree, and
other desirable plants, including remnant perennial
grasses. About 20 percent is ripgut brome, annual fes-
cue, annual lupine, and other less desirable pIants_. The
remaining 10 percent is made up of such undesirable
planis as nutgrass, silver hairgrass, tarweed, popcorn-
flower, turkeymullein, and medusahead.

The soils of this range site, except for those having
slopes of more than 30 percent, are well suited to seed-
ing to annual grasses and legumes. Plants respond to
nitrogen and phosphorus. Repeated applications of
phosphorus are needed to maintain good stands of leg-
umes,

The removal of trees and brush increases produc-
tion on this sife, except where slopes are more than 30
percent. If this site is not improved, the total esti-
mated annual production ranges from 8,000 pounds
per acre in favorable years to 1,000 pounds per acre in
unfavorable years. If this site is improved and ferti-
lized, the total annual production is increased about
one and one-half to two and cne-half times. The total
estimated annual production that livestock can graze
is 2,700 pounds per acre in favorable years and 800
pounds per acre in unfavorable years.

Rock outcrops cover as much as 50 percent of the
surface area of this site, but in most places they do
not impede livestock movement,

LOAMY RANGE SITE

This range site consists of well-drained loams of the
Boomer, Rescue, and Sobrante series and areas of Rock
outerop. Depth to bedrock is 24 to more than 60
inches, Algo in this site are areas of Boomer soils,
generally in woodland but used for range as well. This
site occupies approximately 23,000 acres in the south-
ern, southwestern, and northwestern parts of the Ne-
vada County Area. The soils are undulating to steep.
Slopes range from 2 to 50 percent, but they are mostly
15 to 30 percent. The steep phase of this site has
slopes of 30 to 50 percent. Elevation ranges from 400
to 2,000 feet. Average annual rainfall ranges from 28
to 45 inches.

Permeability is moderate to moderately slow. Runoff
is medium to rapid, and the hazard of erosion is slight
to high, depending upon slope. Available water hold-
ing capacity is 3.5 to 10 inches.

This site has a cover of open grass, grass and oak,
and some brush, digger pine, and open stands of pon-
derosa pine on the northern slopes. The oak and brush
generally increase as elevation and rainfall increase,
and in some areag stands are dense. If the site is pro-
ducing at potential, about 70 percent of the plant
cover is a mixture of soft chess, wild oats, burclover,
filaree, and other desirable plants, including remnant
perennial grasses. Approximately 20 percent is ripgut
brome, annual fescue, annual lupine, and other less de-
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sirable plants. The undesirable plants silver hairgrass,
tarweed, turkeymullein, and medusahead are present
in places.

i The soils of this range site are well suited to seed-
ing to annual grasses and legumes. Plants respond to
nitrogen, phosphorus, and sulphur. Repeated applica-
tions of phosphorus are needed to maintain good stands
of legumes on the Rescue and Sobrante soils,

The removal of trees and brush alse increases pro-
duction on this site. Tf this site is unimproved, the
total estimated annual production ranges from 3,500
pounds per acre in favorable vears to 1,200 pounds in
unfavorable years. If this site is improved and ferti-
lized, the total annual production is increased two to
four times. The total estimated annual production that
livestock can graze is 3,200 pounds per acre in favora-
ble years and 1,000 pounds in unfavorable years,

Rock outcrops cover as much as 25 percent of the
surface area of this site, but they do not impede live-
stock movement.

GRANITIC RANGE SITE

This range site consists of well-drained and some-
what poorly drained sandy loams or loams of the Ah-
wahnee, Auberry, Shenandoah, Sierra, and Trabuco
series and areas of Rock outerop. Depth to granitie
bedrock is 27 to more than 60 inches. This site is one
of the most extensive in the Nevada County Area, It
occupies about 89,000 acres in the west-central and
northwestern sections of the western part of the Area.
The soils are undulating to steep. Slopes range from 2
to 50 percent. The steep phase of this site has slopes
ereater than 30 percent. Elevation ranges from 400 to
2 000 feet. Average annual rainfall ranges from 20 to
45 inches,

Permeability is moderately rapid to very slow in the
soils of this range site. Runoff is slow to rapid, and
the hazard of erosion is slight to very high, depending
upon slope. Available water holding capacity is 3 to 11
inches.

This site has a cover of open grass or grass and oak
and some brush and digger pine. The oak and brush
increase as elevation and rainfall increase, and in
some areas stands are denge. If the site is producing
at potential. about 70 percent of the plants is a mix-
ture of soft chess, wild oats, burclover, filaree, and
other desirable plants, including remnant perennial
grasses. In addition to burclover, other annual clovers
grow well during favorable years. About 20 percent of
the plant cover is ripgut brome, annual fescue, annual
lupine, and other less desirable plants. The remaining
10 percent is made up of such undesirable plants as
nutgrass, silver hairgrass, tarweed, turkeymullein, me-
dusahead, and others.

The soils of this range site, except for those having

slopes of more than 30 percent, are well suited to seed-
ing to annual grasses and legumes. Plants respond to
nitrogen, phosphorus, and sulfur. Repeated applica-
tions of phosphorus are needed to maintain good
stands of legumes on the Ahwahnee, Auberry, Sierra,
and Trabuco soiis.

The removal of trees and brush increases produc-
tion on this range site. If this site is unimproved, the

total estimated annual production ranges from 3,500
pounds per acre in favorable years to 1,000 pounds
per acre in unfavorable years, If this site is improved
and fertilized, the total annual production is increased
two to four times. The total estimated annual produc-
tion that livestock can graze is 3,200 pounds per acre
in favorable years and 800 pounds per acre in unfa-
vorable years.

Rock outcrops cover as much as 50 percent of the
surface in some areas of this site. In these areas, live-
stock movements are somewhat restricted, and the
total herbage production is reduced. In most places
these areas are brushy, and the soils have slopes of
more than 80 percent.

SERPENTINE RANGE SITE

This range site consists of well-drained loams or
gravelly clay loams of the Dubakella series and the
Dubakella series, shallow variant, and areas of Rock
outcrop. Depth to serpentinized ultrabasic bedrock is
10 to 24 inches. These soils have a subsoil of cobbly
clay or clay. This site is the least extensive in the Ne-
vada County Arvea. It occupies about 3,400 acres,
mostly south-southwest of Grass Valley. The soils are
undulating to steep. Slopes range from 2 to 50 per-
cent. Elevation ranges from 1,200 to 2,200 feet. Aver-
age annual rainfall ranges from 35 to 54 inches.

Permeability is slow to very slow. Runoff is slow to
rapid, and the hazard of erosion is slight to high, de-
pending upon slope. Available water holding capacity
is 1.5 to 3 inches.

This site generally has a cover of open grass or oak
and grass and digger pine and brush. Some areas have
almost solid stands of brush. If this site is producing
at potential, about 50 percent of the plant cover is a
mixture of soft chess, filaree, wild oats, some burclover
and other desirable plants. and remnants of purple
needlegrass and squirrel tail. About 35 percent is such
less desirable plants as red brome, moss barley, annual
lupine, and larger amounts of annual fescue. About 15
percent is such undesirable plants as owlclover, bro-
diea, and vinegar weed, The dominant brush is cha-
mise, yerba santa, toyon, and deer brush.

The =oils of this range site are not suited to seeding
or fertilization. because of the low fertility that is a
result of a content of low caleium and high magnesium.

Rock outerops cover 10 to 50 percent of the surface
area of this site, but livestock movements are not seri-
ously restricted, and total herbage production is not
greatly reduced.

The removal of vegetation is not feasible becanse of
the relatively low fertility of this site. If this site is
unimproved, the total estimated annual production
ranges from 1,200 pounds per acre in favorable years
to 600 pounds per acre in less favorable years. The
total estimated annual production that livestock can
graze is 900 pounds per acre in favorable years and
400 pounds per acre in unfavorable years.

PLACER DICGINGS RANGE SITE
Only Placer diggings is in this range site. This site
occupies ahout 6,400 acres throughout the Nevada
County Area. It consists of variable soil material in
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stream channels, swales, and areas of hydraulic min-
ing. The areas in stream channels are long and nar-
row. They are near, and in many cases within, areas
of Tailings. Elevation ranges from 400 to 4,500 feet.,
Slopes range from 2 to 75 percent. Average annual
rainfall ranges from 28 to 55 inches.

The material in this site consists of debris left by
placer mining or stream action. It is a mixture of var-
ious soil materials. The surface is often scarred and
uneven. All areas generally contain some fine soil ma-
terial suitable for growing varying amounts of forage.
Parts of this site are as much as 90 percent stones,
cobblestones, or gravel, The soil material is shallow to
deep and in many places is underlain by coarse sand,
gravel, or bedrock. In places rock outecrops are present
along streams.

Drainage and permeability vary. Areas in stream-
beds are subject to flooding in winter, Reaction is vari-
able. Parts of this site contain seep or wet areas in
places.

Vegetation on this site varies. Many areas support a
dense stand of trees and brush and an understory of
annual and perennial plants, both forbs and grasses.
In some areas annual grasses and forbs dominate, The
main tree and brush species are willow, alder, cotton-
wood, blackberry, wild rose, poison oak, live cak, and
white oak. These generally do not add much to the us-
able forage. Poor to moderately good stands of ponde-
rosa pine are present in places at higher elevations.
Desirable grasses and forbs that furnish most of the
forage on this site are bluegrass, blue wildrye, moun-
tain brome, sedge, soft chess, annual clover, and fila-
ree, Stinging nettle, horehound, wormwood, deergrass,
curlyleaf dock, wiregrass, and other undesirable plants
are also present,

Forage production varies extremely depending on
the soil material present; it varies greatly within
short distances. Areas of this site generally are too
narrow for reseeding. The soil maferial is also too
variable for reseeding. Fields would not justify the
cost of fencing and other management needs. Because
of annual flooding the hazard of erosion is severe if
areas are left unprotected in winter. Applying fertil-
izer on this site is not feasible.

In small areas of this site dense stands of trees and
brush could be thinned and use of the site thus im-
proved. The expense of clearing for increased yields
alone would not be justified, however, because inten-
1s}ive IIljl"ac’cices are also required to prevent regrowth of

rush.

CLAYPAN RANGE SITE

This range site consists of well-drained gravelly
loams of the Argonaut series and areas of Rock out-
crop. Depth to claypan is 18 to 36 inches. This site is
one of the least extensive in the Nevada County Area.
It occupies about 1,900 acres in the southern, south-
western, and northwestern parts of the Area. The
soils are undulating to moderately steep. Slopes range
from 2 to 30 percent. Elevation ranges from 300 to
2,500 feet. Average annual rainfall ranges from 26 to
50 inches.

Permeability is very slow in the subsoil. Runoff is
slow to medium. Available water holding capacity is
2.5 to 4 inches.

This site has a cover of grass or grass brush and
oak. The oak and brush do not generally increase as
elevation and rainfall increase. The claypan is the
limiting factor on this range site. If the site is produe-
ing at potential, approximately 70 percent of the plant
cover is a mixture of soft chess, wild oats, burclover,
filaree, and other desirable plants, including remnants
of perennial grasses, This plant population is in
the well-drained areas of this range site. Approxi-
mately 20 percent is ripgut brome, annual fescue, an-
nual lupine, and other less desirable plants. The re-
maining 10 percent is made up of such undesirable
plants as nutgrass, silver hairgrass, tarweed, popcorn-
flower, turkeymullein, medusahead, and others. In
areas that are less sloping and remain wet for longer
periods, wiregrass and sedge are present. Plants on
this range site stay green longer in spring than plants
on the Shallow Loamy range site because of the posi-
tion and the clay subsoil, or both.

The soils of this range site are suited to seeding_ to
annual grasses where they are well drained. Specific
seeding mixtures can be applied where these soils re-
main wet for longer periods. Annual clover_can also be
planted on these soils. Plants respond to nitrogen and
phosphorus. Repeated applications of phosphorus are
needed to maintain good stands of legumes.

The removal of trees and brush increases preduc-
tion on this site. If the site is unimproved, the total
estimated annual production ranges from 3,500
pounds per acre in favorable years tq 1,_209 pounds
per acre in unfavorable years. If this site is improved
and fertilized, forage production is increased by three
to four times. The total estimated annual prodqctlon
that livestock can graze is 3,000 pounds per acre in fa-
vorable vears and 1,000 pounds per acre in unfavora-
ble years.

Rock outcrops cover as much as 25 percent of the
surface area of this site, but they do not impede live-
stock movement.

Use of the Soils for Woodland *

Forests are one of the important resources of the
Nevada County Area. They supply raw material for
one of the major industries, provide recreation and es-
thetic enjoyment for many people, provide food and
cover for many forms of wildlife, and protect water-
sheds.

Soils suitable for commercial woodland use make up
about 190,000 acres, or 55 percent, of the total survey
area. Trees grow on most soils, but commercial coni-
fers grow mostly on specific kinds of soil. The most
widespread commercial conifer is ponderosa pine.
Other conifers of commercial importance are sugar
pine, white fir, incense cedar, and Douglas-fir. Black
oak and canyon live oak grow throughout the survey

* ROBERT A. DELLBERG, woodland specialist, S8oil Conservation
Service, assisted in preparing this section.
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area in soils suited to commercial conifers and com-
monly in association with them. Several other noncom-
mercial species of oak, such as interior live oak, blue
oak, and valley oak, grow in the Avrea, Cottonwood,
willow, alder, and such hardwoods as bigleaf maple
and Oregon ash grow along the streams,

Site quality, which is a measure of productivity of
the soil for growing trees, is expressed by a site index.
It is determined by measuring the height and deriving
the age of the dominant and codominant trees in the
stand, and relating this to a standard age of 100
years. In this survey, site quality refers only to ponde-
rosa pine. Conifers on similar soils have about the
same relationship in height and age as ponderosa pine.
The following site-index ratings are used in this sur-
vey: very high for a site index of 113 or more; high
for a site index of 99 to 112; and moderately high for
a site index of 85 to 98. These indices apply to fully
stocked, even-aged, unmanaged stand nciated
yields of wood are shown in the graph| (fig. 13)

The soils in the Nevada County Area that are used
mostly for wood production have been placed in wood-
land suitability groups on the basis of soil characteris-
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Figure 13.-—Per-acre yields of unmanaged ponderosa pine, fully
stocked, by various site indexes.

tics that affect the growth of trees. Each group is
made up of soils that require similar management and
have ahout the same potential productivity for wood
production. The specific soils in each group can be
learned by referring to the “Guide to Mapping Units™
at the back of this survey. Factors relating to the soils
that affect timber production are mentioned in each
group. These factors are explained in the following
paragraphs,

Equipment limitation refers to characteristics of the
soils that restrict or prevent the use of equipment
commonly employed in tending and harvesting trees.
For example, Aiken loam, 2 to 9 percent slopes, has
few equipment limitations, except when it is wet.
When this soil is wet, which could be six months per
vear, heavy equipment mires down. Tree-planting ma-
chines can be used on this seil, however, at carefully
selected times. Steep slopes and large boulders or out-
crops of bedrock increase the limitations to use of
equipment; sand or gravel decreases the limitation.

Pest and disease hazards are related to many prop-
erties and qualities of soils. Depth, texture, and inher-
ent fertility are probably the three most important
factors involved. Observations indicate that trees on
shallow, rocky soils are most susceptible to pests and
diseases.

Windthrow hazerd generally is not serious, except
on shallow soils derived from slate, shale, schist, or
granitic rock.

Limitation for Christmas trees is related to site
index, soil characteristics, such textural modifiers as
stones or cobblestones, slope, and related factors that
affect the rate of growth and quality of young conifers
to be eut for Christmas trees, Soils that have a very
high site index have a moderate limitation for Christ-
mas-tree growth, because in such soils growth is too
rapid. Such growth produces a tree of less than opti-
mum quality because, for Christmas trees, the foliage
is relatively sparse compared to the total bulk of the
tree; that is, too much space is between the whorls
and the branches. Soils where the site index is moder-
ate or lower generally produce a tree of good quality
and dense foliage, but growth of these trees is so slow
that commercial tree production is unfeasible, Under
these conditions, the limitation is severe. Soils where
the site index is near the lower end of high or are
moderately high have a slight limitation for Christmas
trees, because they can produce a good quality tree
that has the desired density of foliage in a reasonable
length of time,

All the limitations are rated as slight, moderate, or
severe. The ratings assigned are based on the best in-
formation available and on the judgment of soil sci-
entists, soil conservationists, and woodland conserva-
tionists. These ratings may change as more
information becomes available,

WOODLAND SUTTARILIFY GROUP 1

This group consists of soils of the Aiken, Cohasset,
Hoda, Horseshoe, Josephine, and Sites series. They
have a surface layer of loam or sandy loam. Some of
these soils are gravelly or very stony. Depth to bed-
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rock is 40 to 60 inches or more. Slopes are 2 to 15 per-
cent. Elevation ranges from 1,500 to 4,500 feet. The
average annual precipitation is 40 to 60 inches, and
the frost-free season is 135 to 250 days.

Permeability is moderate or moderately slow in the
soils of this group. Runoff is slow to medium, and the
hazard of erosion is slight to moderate.

These soils have very high site index, moderate
equipment limitations, slight pest and disease hazard,
and slight windthrow hazard. They have a moderate
limitation for growing Christmas trees.

The soils in this group are generally better for tim-
ber production than the other forest soils, They are
suited to very intensive management. Trees grow rap-
idly to maturity, and reasonable economic returns can
be expected at an early age. Thinning and pruning ean
be done even after the trees have hecome fairly large.
Seedlings become established fairly easily after log-
ging if a seed source is near. Logging is fairly easy,
but in low or level areas equipment ig likely to bog
down during wet weather. At times there is enough
snow to hinder or prevent the use of equipment in
places.

Locating and building roads is fairly easy. Except
on cobbly and gravelly soils, roads need to be graveled
for year-round use. Roads and skid trails should be
protected from runoff water. Main roads require
bridges, ditches, and culverts, Temporary and minor
roads should be out-sloped, and grades should be
sloped downward toward the watercourse for a short
distance on both sides of creeks or draws. Grades
should not exceed those considered safe in existing de-
sign standards and construction practices. When con-
strueting roads, adequate erosion-control measures are
needed.

Fire is relatively easy to control because of easy ac-
cess and gentle slopes. The soils in areas where trees
have been removed by fire or other causes are fairly
easy to prepare for planting. Planting can be done by
machine.

WOODLAND SUITABILITY GROUP 2

This group consists of soils of the Aiken, Boomer,
Cohasset, Hoda, Horseshoe, Josephine, Musick, and
Sites series. They have a surface layer of sandy loam
to loam. Some of the soils are gravelly, cobbly, or
stony, Depth to bedrock is 40 to 60 inches or more.
Rock outerops are common in some areas, Slopes are 2
to 50 percent. Elevation ranges from 1,000 to 4,500
feet. The average annual precipitation is 40 to 60
inches, and the frost-free season is 135 to 250 days.

Permeability is moderate or moderately slow in the
soils of this group. Runoff is slow to rapid, and the
hazard of erosion is slight to high.

These soils have very high or high site index, mod-
erate to severe but mostly severe equipment limita-
tions, slight to moderate pest and disease hazard, and
slight to moderate windthrow hazard. They have a
moderate limitation for growing Christmas trees.

The soils in this group are suited to intensive man-
agement. Trees grow rapidly, and economic returns
can be expected at an early age. Thinning and pruning

can be started even after the trees have become fairly
large. Seedlings become established easily after log-
ging if a seed source is near, and they grow rapidly to
maturity. Logging is more difficult on the soils in this
group than on the soils of Group 1 because of steep-
ness. In places logging during wet weather can cause
soil compaction. Soil compaction can affect germina-
tion and future stand densities, Logging wet soils can
cause ruts. The ruts can be the beginning of gullies.

Locating and building roads is fairly difficult. Ex-
cept on gravelly or cobbly soils, roads need to be grav-
eled for year-round use. Roads and skid trails should
be protected from runoff water. Main roads need
bridges, ditches, and culverts. Temporary and minor
roads should be out-sloped, and grades should slope
downward toward the watercourse for a short dis-
tance on both sides where they cross creeks or draws.
Grades should not exceed those considered safe in ex-
isting design standards and construction practices.
When constructing roads, adequate erosion-control
mmeasures are needed,

Fire is difficult to control because of the steep
slopes. The soils in areas where trees have been re-
moved by fire or other causes are difficult to prepare
for planting. Planting is by machine on gentle slopes
where soils are not adversely affected by the use of
machinery.

WOODLAND SUITABILITY GROUP 3

This group consists of soils of the Boomer, Cohas-
set, Hoda, Josephine, and Musick series and areas of
Rock outerop. The soils have a surface layer of sandy
loam to loam. Some are gravelly or cobbly. Depth to
bedrock is 40 to 60 inches or more. Rock outcrops are
present in many areas. Slopes are 5 to 75 percent. Ele-
vation ranges from 1,000 to 4,500 feet. The average
annual precipitation is 80 to 58 inches, and the frost-
free season is 135 to 260 days.

Permeability is moderate or moderately slow in the
soils of this group. Runoff is slow to very rapid, and
the hazard of erosion is slight to very high.

These soils have very high or high site index, severe
equipment limitations, mostly slight but some moder-
ate pest and disease hazard, and slight to moderate
windthrow hazard. They have a moderate limitation
for growing Christmas trees.

The soils in this group are excellent forest soils, but
because of dominantly steep slopes, they are suited to
only moderately intensive management. Trees grow
rapidly, and reasonable economic returns can be ex-
pected at an early age. Thinning and pruning can be
started even after the trees have become fairly large.
Seedlings become established fairly easily after log-
ging if a seed source is near. Logging is difficult be-
cause of steepness. In places logging during wet
weather can cause soil compaction which can affect
germination and future stand densities, Logging wet
soils can cause ruts. The ruts can be the beginning of
gullies,

Locating and building roads is difficult, but most
roads do not need to be graveled for year-round use
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except in some places. Roads and skid trails should be
protected from runoff water. Main roads need bridges,
ditches, and culverts. Temporary or minor roads
should be out-sloped, and grades should bhe sloped
downward toward the watercourse for a short dis-
tance on both sides, where the road crosses creeks or
draws., Grades should not exceed those considered safe
in existing designs standards and construction prac-
tices, When constructing roads, adequate erosion-
control measures are needed.

Fire iz difficult to control because of steepness of
soils. The soils in areas where trees have been re-
moved by fire or other causes are difficult to prepare
for planting. Planting i by machine on gentle slopes
when the soils are not adversely affected by the use of
machinery.

WOODLAND SUITABILITY CROUP 4

The only soil in this group is McCarthy cobbly loam,
5 to 15 percent slopes. It has a surface layer of cobbly
loam. Depth to hedrock is 18 to 32 inches. Slopes are &
to 15 percent. Elevation ranges from 2,800 to 4,600
feet. The average annual precipitation iz 48 to b5
inches, and the frost-free season is 145 to 250 days.

Permeability is moderately rapid in this McCarthy
goil, Bunoff is medium, and the hazard of erosion is
slight to moderate.

This soil has high site index, moderate equipment

limitations, moderate pest and disease hazard, and

moderate windthrow hazard. It has a slight limitation
for growing Christmas trees.

The goil in this group is suited to medium intensity
management. Tree growth rates are moderate, and
economic returns cannot he expected as early as in
Groups 1, 2, and 3. Thinning should be done at an
early age, and trees should be pruned before they
reach a diameter of 15 inches at breast height. Dam-
age from pests can be expected but should not be ex-
cessive, except in extremely dry years. Logging is
fairly easy, but heavy equipment bogs down in some
low or flat areas during wet weather,

Locating and building roads is fairly easy. In some
places roads need to be graveled for vear-round use.
Roads and =kid trails should be protected from runoff
water. Main roads need bridges, ditches, and culverts.
Temporary or minor roads sheould be out-sloped, and
grades should slope downward toward the watercourse
for a short distance where thev cross creeks and
drains. Grades should not exceed those considered safe
in existing design standards and construction prae-
tices, When constructing roads, adequate erosion-
eontrol measures are needed.

Fire is relatively easy to control chiefly because of
easy access and gentle slopes. The soil in areas where
trees have been removed by fire or other causes is
fairly easy to prepare for planting. Planting can be
done by machine in most areas where the soils will not
be adversely affected by the use of machinery.

WOODLAND SUITABILITY GROUPT 5

This group consists of soils of the Boomer, Chalx,
Hotaw, Josephine, Mariposa, and McCarthy series and

areas of Rock outcrop. The soils have a surface laver
of sandy loam to loam. Some of the soils are gravelly
or eobbly. Depth to bedrock is 15 to 60 inches or more.
Rock outerops are common in many areas. Slopes are
5 to 50 percent. Elevation ranges from 1,000 to 4,600
feet. The average annual precipitation is 30 to 60
inches, and the frost-free season is 140 to 260 days.

Permeability is moderately rapid to moderately slow
in the soils of this group. Runoff is slow to rapid, and
the hazard of erosion is moderate to high.

These soils have high site index, mostly severe but
some moderate equipment limitations, moderate pest
and disease hazard, and slight or moderate windthrow
hazard. They have a slight limitation for growing
Christmas trees.

The soils in this group are suited to medium inten-
sity management, but management is more difficult
than for soilg in most other groups, mostly because of
steeper slopes. Tree growth rates are moderate, and
economic returns cannot be expected as soon as for
Groups 1, 2, and 3. Thinning should be done at an
early age, and trees should be pruned before they
reach a diameter of 15 inches at breast height. Dam-
age from insect pests can be expected on some soils in
most vears. but it should not be excessive, except in
extremely dry vears. Logging is more difficult on the
soils in this unit than on the soils in Group 4 because
of steepness. In places logging during wet weather can
cause compaction, Soil compaction can affect germina-
tion and future stand densities. Logging wet sc_)ils can
cause ruts. The ruts can be the beginning of gullies.

Locating and building roads is fairly difficult, but
only only on a few soils will roads need to bhe graveled
for year-round use. Roads and skid trails should be
protected from runoff. Main roads need bridges,
ditches, and culverts. Temporary or minor roads need
to be outsloped, and grades need to be sloped down-
ward toward the watercourse for a short distance on
both sides where they cross creeks and draws. Grades
should not exceed those considered safe in existing de-
sign standards and construction practices. Adequate
erosion-control measures are needed.

Fire is difficult to control because glopes are steep.

Areas where trees have been removed by fire or
other causes can be prepared for planting only with
difficulty. If planting is done by machine, the steeper
soils should be terraced, and terraces should he
slightly out-sloped. Because of cobblestones and rocks
in some soils, planting with a planting machine is im-
practical in places.

WOODLAND SUITABILITY GROUFP 6

This group consists of soils of the Chaix, Hoda,
Hotaw, Mariposa, and McCarthy series and areas of
Rock outcrop. The soils have a surface layer of sandy
loam to loam. Some of the soils are cobbly. Depth to
bedrock is 15 to 60 inches or more. Rock outcrops are
common. Slopes are 15 to 75 percent. Elevation ranges
from 1,300 to 4,600 feet. The average annual precipi-
tation is 85 to 60 inches, and the frost-free season is
140 to 250 days.
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Permeability is moderately rapid to moderately slow
in the soils of this group. Runoff is rapid to very
rapid, and the hazard of erosion is high to very high.

These soils have high to moderately high site index,
severe equipment limitations, moderate pest and dis-
ease hazard, and moderate to severe windthrow haz-
ard. They have a moderate to severe limitation for
growing Christmas trees.

_The soils in this group are suited to medium inten-
sity management, but management practices are diffi-
cult to apply. Tree growth rates are moderate, and
economie returns from these soils cannot be expected
to be as great or as early as the soils in groups 1, 2,
and 3, Thinning should be done at an early age, and
trees should be pruned before they reach a diameter of
15 inches at breast height. Damage from pests and
diseage can be expectéd but should not be excessive,
except during extremely dry years. Logging is difficult
and is almost impossible to perform during wet
weather. Logging during wet weather can cause com-
paction. Soil compaction affects germination and fu-
ture stand densities.

Locating and building roads is difficult, but roads
need to be graveled for year-round use only in some
places. Roads and skid trails should be protected from
runoff water. Main roads need bridges, ditches, and
culverts. Temporary and minor roads should be out-
sloped, and grades should slope downward toward the
watercourse for a short distance where they cross
creeks or draws. Grades should not exceed those con-
sidered safe in existing design standards and con-
struction practices. When constructing roads, adequate
erosion control measures are needed.

Fire is difficult to control because of the steep
slopes. The soils in areas where trees have been re-
moved by fire or other causes are difficult to prepare
for planting. Planting is by machine on the gently
sloping soils or when the soils are not adversely af-
fected by use of machinery. Planting by machine ig
not feasible on cobbly or rocky soils.

WOODLAND SUITABILITY GROUP 7

This group consists of soils of the Chaix, Hotaw,
Iron Mountain, and Maymen series and areas of Rock
outcrop. The soils have a surface layer of sandy loam
or loam. Depth to bedrock is 12 to 40 inches. Rock out-
crops are common. Slopes are 2 to 75 percent. Eleva-
tion ranges from 1,200 to 4,600 feet, The average an-
nual precipitation is 35 to 55 inches, and the frost-free
season is 140 to 230 days.

Permeability is moderately rapid to moderately
slow. Runoff is medium to rapid, and the hazard of
erosion is moderate to very high.

T_hese soils have moderately high site index, severe
equipment limitation, severe insect and disease hazard,
and severe windthrow hazard. They have a severe lim-
itation for growing Christmas trees.

The soils in this group are the poorest soils in the
survey area for woodland use, and only such extensive
management practices as fire protection, pest and dis-
ease control, and protection from overgrazing and ero-
sion are generally practical. More intensive measures

are warranted in places, however, if they increase
value for recreation or as wildlife habitat.

Use of the Soils for Wildlife °

This section presents interpretations of soil data
relevant to wildlife in the survey area, Such informa-
tion will be most useful to persons who manage and
are concerned with wildlife habitat.

Wildlife is an important, renewable resource in the
economy of the Nevada County Area. It provides rec-
reational epportunities for local residents and the gen-
eral public and produces direct income for many land-
owners. As the trend toward land development and
urbanization inereases, a corresponding decrease in
amount of wildlife and extent of wildlife habitat is ex-
pected. Because space is limited, manipulation of ex-
isting' habitat and management of cultured habitat is
paramount in sustaining wildlife population for har-
vest and for esthetic value.

Game species of prime importance in the survey
area are black-tailed deer, valley quail, mourning dove,
and band-tailed pigeon; but in places gray squirrel,
brush rabbit, waterfowl, and some bear are also pres-
ent.

Nongame wildlife are grouped as follows:

Openland nongame awildlife—Birds and mammals
that normally frequent croplands, pastures, lawns, and
other areas where grasses and low shrubby growth
predominate are meadowlark, field sparrow, blackbird,
ground squirrel, rabbit, and skunk.

Brushland and woodland nongame wildlife.—-Birds
and mammals that normally frequent the ocak-grass-
land, chaparral, orchards, and other areas that have
large shrubs and trees are warbler, towhee, thrush,
fox, coyote, and bobcat.

Wetland mongame awildlife—Birds and mammals
that normally frequent wet areas, such as ponds,
marshes, and creeks, are heron, coot, red-winged
blackbird, muskrat, and beaver.

Reservoirs, ponds, and streams provide habitat for
various kinds of fish including rainbow trout, brown
trout, black bass, and bluegill. These bodies of water
also provide habitat for a few wood ducks, mallards,
and mudhens, Canada geese use the larger reservoirs
during winter, Such bodies of water are well suited to
trout production at higher elevations and where the
water temperature rarely rises above 70° F. in sum-
mer. At lower elevations, warm bodies of water are
well suited to bass, bluegill, and channel eatfish.

Production of fish in a pond or reservoir is depend-
ent upon the fertility of the water it contains, This in
turn is influenced significantly by the fertility of soils
in the watershed and, to some extent, by the soil in
the pond bottom. Ponds on infertile soils produce less
fish per acre. In general, bodies of water in the survey
area have a good potential for economie return from
fish production and outdoor recreational enterprises
that include swimming, boating, camping, picnicking
and renting cabin sites.

1E. E. A.NDRE'UCCETTI, soil conservationist, Soil Conservation
Service, assisted in preparing this section.
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Game and nongame species of wildlife require living
space which provides food, cover, and water. Such re-
quirements are related to the properties and qualities
of the so0il. The relationship between soil and wildlife
is less direct or obvicus than it is between farm, for-
age, or woodland crops and the soil. Many species of
wildlife are insectivorous or carnivorous and feed
largely on other organisms which, in turn, feed on
plants. The adaptability and quantity of the plants on
which wildlife directly or indirectly relies are depend-
ent upon the quality of the soil and the climatic zone,

To show the soil-plant-animal relationship, six wild-
life suitability groups have been designated in the Ne-
vada County Area. A suitability group identifies soil
properties which have the greatest influence on adap-
tation and growth of plants. Thus, a given plant spe-
cies may be adapted and grow well on soils of one
suitability, but _not on another. This relationship is
summarized in The plants listed in table 3 are
of major importance to wildlife in the survey area.
They are rated as well suited to a soil group if they
are naturally abundant, if they grow well under nor-

mal methods of propagation, or both. Plants are ra_ted
as moderately suited to a soil group if they are fairly
common, if they require a moderate to high degree of
care and management to establish them, or both.
Plants are rated unsuited or suwitability unknown if
they are not adapted to a soil group or if their adapta-
hility is unknown.

also rates plants for particular wildlife spe-
cies. Plants are rated well suited for use in manage-
ment for a particular species if they provide choice
food, choice cover, or both; they are rated as moder-
ately suited if they provide fair food, fair cover, or
both; and they are rated as unsuited or suitability un-
known if they provide little or no food or cover value
or their value is unknown.

WILDLIFE SUITABILITY GROU?P 1

'This group consists of well-drained soils of the
Aiken, Boomer, Cohasset, Hoda, Horseshoe, Josephine,
Musick, and Sites series. The surface layer ranges
from sandy loam to clay loam and is gravelly or cob-
bly in places. Depth to bedrock is 40 to 60 inches.

TABLE 3.- Sustability of selected plants for wildlife suitability groups,
wildlife species, and kinds of nongeme wildlife

[A rating of 1 means that the plant is well suited to the wildlife suitability group, wildlife species, or kind of wildlife; 2 means that it is moder-
ately suited; and 3, that it is not suited or that its suitability is unknown]

Wildlife
suitability group—- Wildlife species Kinds of nongame wildlife
Plants - _
Band-
1{2|3|4|6]| 6| Deer | Valley | Dove tail |Rabbit| Gray | Water- | Open- | Brush- | Wet-
quail pigeon squirrel | fowl land land land
Altafescue 1{1]2]3|1i1 1 2 3 3 1 3 2 1 1 1
Atriplex_______________. 83|83 (3|12 2 1 2 3 i 3 3 1 2 3
Barley_____________.____ 1113|3171 1 1 2 1 i 2 1 1 2 1
Blackberry_ . _________ 1121211 2 1 3 1 1 3 3 2 1 1
Blackoak _____________ 1|1113|3|2]3 1 2 2 1 3 1 L3 3 2 3
Blueoak. ___._.__..._._ 212133112 1 2 2 1 3 1 12 2 2 3
Buckbrush______________ 1213|8122 1 1 3 2 1 3 3 3 1 3
Burclover_______________ 1 2123|111 1 1 2 A 1 3 3 1 2 3
California wild rese______ 12|23 [14}2 2 1 3 2 1 2 3 3 1 2
Cofteebetry_ .. 1/2|3;2,2)3 2 2 3 i 2 3 13 3 2 3
Digger pine____._____.._ 21218312 :11(1 3 2 2 2 3 1] 3 3 3 3
Filaree_ ________________ 22132 ]|1(1 1 1 1 2 2 3 3 1 3 3
Interior liveoak_____ .. _| 2|23 |8 |12 2 1 1 1 3 1 13 2 1 2
Lanavetch__.._________ 1j1/8(2]|1|1 1 1 1 2 1 3 2 1 1 3
Manzanita______________ 1|1203]2|2]2 2 2 3 1 2 3 3 3 1 3
Multiflora rose_ .. .. ______ 212721812 2 1 3 3 1 3 3 2 2 2
Narrowleaf trefoil __._____ 1{1]1(3¢}1]|1 1 2 1 3 1 3 3 1 2 2
Qats________________... 118 (2]1]|1 1 1 2 2 2 3 2 1 2 2
Olive_ __________________ 2121313111 2. 1 2 1 2 3 3 2 1 3
Poison-oak .. __________.. 1]1|2'2|11:1 2 2 3 3 2 3 3 1 1 2
Ponderosa pine . __ 112133723 2 2 3 2 3 1 3 3 2 3
Pyracantha_ .. ....__._.|1 |22 |3 |12 2 1 2 2 1 3 3 2 1 3
Reed eanarygrass________ 213¢1|2 218 2 3 3 3 2 3 3 2 2 1
Ryegrass__ ________.___._ 1/1713:2 |11 1 2 3 3 2 3 2 2 2 2
Seruboak_______._____._|2}2|83|3:1]1 1 1 2 1 2 1 3 2 1 3
Soft chess ... . _____.__ 1113|3111 1 2 3 3 1 1 2 2 2 2
Subterranean elover._____ 112:;3]8|141 1 1 2 3 1 3 3 1 2 3
Sweet birch_____________ 112131223 1 2 2 3 2 3 3 3 1 3
Toeyon_ . ___._ 1123|323 2 1 3 1 2 3 5 2 1 3
Turkeymullein__________ 3jl2|8(212]|1 3 1 1 3 3 3 3 2 3 3
Wheat_________ . 2128|211 1 1 1 1 1 2 1 1 2 2
Willow_._______________ 2121118212 1 1 2 3 1 3 3 2 1 1
\

1 Wood duck.
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Rocks that crop out of the soil and rock fragments are
in the profile of soils in many areas. The soils in this
group generally are on uplands. Elevation is 1,000 to
4,600 feet. Slopes range from 2 to 75 percent. Vegeta-
tion is ponderosa pine and Douglas fir and associated
hardwoods, and stand density increases at the higher
elevations and in the eastern part of the area where
rainfall is greater. Available water holding capacity is
5.5 to 12 inches.

The soils in this group have no limitations to habi-
tat development where slopes are less than 30 percent.
Water can be impounded on these soils in areas that
have suitable dam sites.

Deer depredation is serious in orchards, pastures,
and in the upland game habitat established on these
solls, The deer move in from the timberland and
brushland around open areas. Deer-proof fencing 1is
the most effective control. Many songbirds frequent
areas that have suitable cover.

WILDLIFE SUITABILITY GROUP 2

This group consists of well-drained and somewhat
excessively drained soils of the Chaix, Hotaw, Iron
Mountain, Mariposa, Maymen, McCarthy, and Secca
series, Chaix series, thick solum variant, and areas of
Rock outcrop. The surface layer ranges from sandy
loam to silt loam and is gravelly, cobbly, or very stony
in places. Depth to bedrock is 12 to 6( inches or more.
Rocks that ¢rop out of the soil and rock fragments are
in the profile of soils in many areas. The soils in this
group are on uplands. Elevation is 1,200 to 4,600 feet.
Slopes range from 2 to 75 percent. Vegetation is
mostly coniferous forest and associated hardwoods
and brush. Available water holding capacity is 1 to 8
inches.

The soils in this group have slight to moderate limi-
tations to habitat development where slopes are less
than 30 percent and severe limitations where slopes
are more than 30 percent. Water can be impounded on
most of these soils in areas that have suitable dam
sites. These soils are poorly suited to deep-rooted
plants.

Because of the large areas of brush that they sup-
port, the soils of this group are well suited to browse
and cover for deer. Extensive stands of mature brush
are not so productive as smaller stands of new brush.
Irrigated pastures and other irrigated cropland at-
tract large numbers of deer and need to be protected
against depredation. Deer-proof fencing is an effective
control. Quail and nongame birds are abundant in
areas that have suitable cover and food. Leasing of
hunting rights on soils of this group has good poten-
tial for economic return to landowners.

WILDLIFE SUITABILITY GROUP 3

This group consists of the well-drained to poorly
drained land types Alluvial land, loamy, and Alluvial
land, clayey. These land types are in small scattered
areas and generally are in swales and on concave posi-
tions below seeps and springs. Vegetation is such wa-
ter-tolerant plants as wire grass, sedge, and cattail.

Because of wetness, these soils generally are a good
source of water for wildlife. They provide ideal loca-

tions for fish ponds. The drier soils are suitable for
such plants as wild blackberry, multiflora rose, and
atriplex that provide cover for quail; but care must be
taken to prevent uncontrolled spreading of these
plants in wet areas.

Deer feed on the green grass and forbg that grow
on these soils in summer, and the heavy cover pro-
vides nesting habitat for blackbirds and other non-
game wildlife,

WILDLIFE SUITABILITY GROUFP 4

This group consists mostly of various types of rock
land and mined areas and of soils that are very shal-
low or extremely rocky. It includes areas of Cut and
fill land, Rock land, Granitic rock land, Placer dig-
gings, and Tailings and of the well-drained Dubakella
soils and Dubakella soils, shallow variant. Depth to
bedrock in the Dubakella soils is 14 to 24 inches. The
soils in this group are scattered throughout the survey
area. Elevation is 1,200 to 4,600 feet. Slopes are 2 to
more than 75 percent. Available water holding capac-
ity is 1 to 3 inches. Vegetation iz mostly annual
grasses, brush, and digger pine. Some areas are bar-
ren.

The soils in this group have severe limitations to
habitat development. The potential for water im-
poundment on these soils is extremely variable, de-
pending on position and local conditions, and sites
must be investigated individually.

The soils of this group are used as only marginal
habitat by deer, quail, dove, and such nongame hirds
as meadowlark and blackbird.

WILDLIFE SUITABILITY GROUP 5

This group consists of well-drained soils of the
Sierra and Trabuco series and areas of Rock outerop.
The surface layer ranges from sandy loam to loam.
Rock fragments are present in the profile of these
soils, and outcroppings of rock are common in places.
Depth to bedrock is 42 to 60 inches or more. These
soils are on uplands, generally at 400 to 2,000 feet ele-
vation, Slopes are 2 to 50 percent, Vegetation ig oak
and grass and scattered ponderosa pine. Available
water holding eapacity is 6 to 11 inches.

The soils in this group have no limitations to habi-
tat development where slopes are lesg than 30 percent.
Water can be impounded on these soils where suitable
dam gsites exist.

Deer depredation is serious in orchards, pastures,
and the upland game habitat established on these soils.
The deer move in from the timberland and brushland
around open areas. Deer-proof fencing is the most
effective control. Many songbirds frequent areas that
have suitable cover,

WILDLIFE SUITABILITY GROUP 6

This group consists of well-drained to somewhat
poorly drained soils of the Ahwahnee, Argonaut, Au-
berry, Auburn, Rescue, Shenandoah, and Sobrante se-
ries. The surface layer ranges from sandy loam to
loam. Depth to bedrock is 14 to 40 inches. Rocks crop
out of the soil and rock fragments are in the profile of
soils in many areas. The soils in this group are on up-
lands. Elevation ig 300 to 2,500 feet. Slopes range
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from 2 to 50 percent. Vegetation at lower elevations is
mostly oak and grass and brush. Available water hold-
ing capacity is mostly 2 to 7 inches.

The soils in this group have slight to moderate limi-
tations to habitat improvement where slopes are less
than 30 percent and severe limitations where slopes
are more than 30 percent, Water can be impounded on
most of these soils in areas that have suitable dam
sites, These soils are poorly suited to deep-rooted
plants, The Auburn, Argonaut, and Shenandoah soils
are not suited to conifers.

Because they support large areas of brush, the soils
of this group are well suited to habitat management
for deer and quail. Extensive stands of mature brush
are not so productive as smaller stands of new brush.
Irrigated pastures and other irrigated cropland at-
tract Jarge numbers of deer and need to be protected
against depredation. Deer-proof fencing is an effective
control. Nongame birds are abundant in areas that
have suitable cover and food. Leasing of hunting
rights on soils of this group has good potential for
economic return to landowners,

Engineering Uses of the Soils *

This section presents information which is useful to
engineers, planners, contractors, and others interested
in the engineering properties and qualities of soils.
Many soil properties and qualities of interest to the
agriculturalist are also of interest to the engineer.
Other properties and qualities are of unique interest
to the engineer. Users of this survey not familiar with
some of the terms used can find many helpful defini-
tions in the Glossary.

Engineers are interested in those properties and
qualities that affect the ability of the soil to support
various types of structures or that affect its use as a
construction material from which structures are builf.
Included are such structures as roads, buildings, pipe-
lines, channels, dams, and water impoundments. The
soil properties and qualities which determine the sta-
bility of soil as a building material and those which
impose limitations or special requirements for its use
in construction include shear strength, compacted
permeability, compaction characteristics, shrink-sweli
behavior, depth to limiting layers, water holding ca-
pacity, mechanical analysis, plasticity, piping poten-
tial, chemical reaction, slope, and rates of infiltration.
Laboratory analyses are needed to determine some of
these soil properties and qualities. Laboratory analy-
ses, however, are often limited or are not available for
many soils, and it is necessary to estimate their physi-
cal and chemical characteristics by comparing such
soils to similar soils for which data are available.

A limited number of laboratory soil tests, the re-
sults of which are listed in table 4, are the basis for
the estimated engineering properties and qualities of
the soils discussed in this section and listed in table 5.
All references rate a soil to a depth of 5 or 6 feet or
to bedrock if it is at a shallower depth.

*Once T. GERBAZ, civil engineer, Soil Conservation Service,
assisted in the preparation of this section.

Table 6 lists engineering interpretations; they are
general and not intended to eliminate onsite investiga-
tion or sampling and testing of soils for use in the de-
sign and construction of specific engineering works.
These interpretations ave usable in broad planning by
engineers, planners, and others. They are also helpful
for planning detailed field investigations to determine
the behavior of the soil in place at the site of the pro-
posed engineering works.

The information presented in this section can be
used to:

1. Make preliminary estimates of the engineering
properties of soils for determining the feasi-
bility of irrigation systems, small dams and
reservoirs, soil and water conservation strue-
tures, and similar works.

2. Make preliminary evaluations of soils that will
aid in selecting locations for highways, ai}"—
ports, rural roads, pipelines and cables, and in
planning detailed investigations at selected
sites.

3. Locate probable sources of horrow material
for roadfill and for the construction of dams,
dikes, levees, and other embankments.

4. Determine the suitability of soils for eross-
country movement of vehicles and construe-
tion equipment.

5. Develop other preliminary estimates for con-
struction purposes pertinent to a given area.

6. Supplement the information in other published
maps, reports, or aerial photographs to
provide data that can be readily used by engi-
neers or others,

7. Correlate performance of engineering struc-
tures with individual soils or develop informa-
tion for general planning that will be useful in
designing and maintaining  engineering
practices and structures.

Engineering classification systems

Two textural classification systems used by engi-
neers, the system approved by the American Associa-
tion of State Highway Officials and the Unified sys-
tem, are used in tables 4 and 5. The engineering
classification system of the American Association of
State Highway Officials (AASHO) (7) is based on
field performance of highways. In this system soil ma-
terials are classified in seven main groups. The groups
range from A—1, which consists of gravelly soils of
high shear strength, the best soils for subgrade, to
A—7, which consists of clayey soils that have low
shear strength when wet, the poorest soils for sub-
grade. As additional refinement, the engineering value
of a soil material can be indicated by a group index
number. Group indexes range from ¢ for the best ma-
terial to 20 or more for the poorest. The estimated
AASHO classifications for all the seils in the survey
area are given in table 5. The AASHO classifications,
with group index numbers in parentheses, based on
laboratory test data are given in table 4,

The Unified classification system (15) identifies
soils according to their grain-size distribution and
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TABLE 4.—Engineering

[Tests performed by District ITI, California Division of Highways, in accordance with

Mechanical analyses 2
Moisture-density
data 1
Report Percentage passing sieve—
Soil name and location Parent material No, Depth
Maximum )
dry Optimum | 2 inch 1% 1inch | 3{ ineh
density moisture inch
Inches | Pounds per Pereent
cubic fool
Ahwahnee sandy loam:
1,000 feet S. and 900 feet E. of Granodiorite. 67-1237 | 0-2 119 10 |_______ | ... 100 99
NW. corner of sec. 1, T. 14 N, 67-1238 | 16-33 126 12 ||
R.7 E., 914 miles 88W. of
Grass Valley. (Modal)
Boomer loam:
500 feet E. and 400 feet 8. of Diabase 67-1234 | 0-6 120 14 | . 100 99
center of sec, 4, T, 15 N., (greenstone). | 67-1235 | 18-29 125 14 100 98 95 94
R. T E., 3 mile W. of Indian 67-1236 | 37-47 122 14 o |eo__ 100
Springs. (Modal)
Chaix sandy loam:
1,250 feet W. and 100 feet N, of Granodiorite, 69-0052 | 3-8 120 11 |
SE. corner of sec. 28, T. 18 N, 69-0053 8-24 127 10 e
R. 8 E., Mount Diablo base line 69-0054 | 24-34 123 11 |||
and meridian, {Modal)
Cohagset cobbly loam:
650 feet E. of NW. corner of sec. | Basic intrusive | §7-1231 2-7 116 =11 Y R 100
21, T. 17 N., R. 9 E. (Thinner roek. 67-1232 | 26-32 119 19 [ _____. 100 99 97
solum than modal) 67-1233 | 55-65 121 M4 100 99
Hoda sandy loam:
800 feet W, and 500 feet 8. of Granodiorite, 69-0076 0-12 118 18 | e
E. 1{ corner of sec. 30, T, 17T N., coarse 69-0077 | 18-48 105 2 ||| .
R. 9 E,, Mount Diabio base line grained. 69-0078 | 53-59 108 19 | |
and meridian, 3 miles NNE, of
Nevada City. (Modal)
Horseshoe gravelly loam:
1,320 feet W. and 300 feet N. of Mixed alluvium, | 69-0049 | 2-10 109 17 100 99 99 97
E. 14 corner of see. 7, T. 17T N, Tertiary 69-0050 | 32-43 116 16 4. .. __ 100 99 96
R. 9 E., Mount Diablo base line gravels. 69-0051 | 59-69 133 9 _______ 100 99 97
and meridian. (Modal)
Josephine loam:
660 feet W, and 660 feet N. of Soft shales, 69-0055 | 3-8 108 17 .. 100 99 99
E. 1f corner of see. 18, T. 1T N, Calaveras 69-0056 | 36-48 104 19 || . 100
R. 9 E., Mount Diablo base line formation. 69-0057 | 62-72 97 25 | e .
and meridian. (More gravel in
surface layer than in modal)
Mariposa gravelly loam:
1,600 feet S, and 100 feet E. of Shattered soft 69-0061 4-10 98 18 100 99 98 95
N.. 1 corner of sec. 9, T, 17 N., slates, 69-0062 | 10-21 120 13 100 98 89 86
R. 9 E., Mount Diablo base line Calaveras
and meridian, 134 miles SSE. of formation.
North Columbia. (Profile not
as deep as modal)
Musick sandy loam:
800 feet W. and 250 feet 8. of Granodiorite, 69-0064 | 4-19 114 13 100 99 .99 99
E. 1 corner of sec. 2, T, 17 N., coarse 69-0065 | 60-69 111 LY Y RN IR P
R. 8 E., Mount Diablo base line grained.
and meridian, (Modal)
Rescue loam:
950 feet E. and 350 feet S, of Diabase or meta- | 69-0067 3-9 113 | 5T IR SIDIUN 100
NW. corner of see. 23, T. 14 N, basic rock. 69-0068 | 19-33 120 i4 100 a7 97 97
R. 8 E., Mount Diablo base line 69-0069 | 33-50 120 13 100 99 98 97
and meridian, 11 miles 8, of
Grass Valley. (Modal)

See fontnotes at end of table,
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test data
standard procedures of the American Association of State Highway Officials (AASHO) (1}]
Mechanical analyses *—Continued Classification
Percentage passing sieve--—-Continued Percentage smaller than— i Liquid Plas-
_ limit ticity
index | AASHO +| Unified *
. No.4 | No. 10 | No. 40 | No. 60 | No. 200
8% inch | (4.7 2.0 | (042 | (0.25 | (0.074 | 0.05 0.02 | 0.005| 0.002
mm.}) [ mm.)?® | mm.)? | mm.) ¢ | mm.) mm.? mm,? mm, mm.,?
Percent

99 98 94 63 59 41 39 30 i6 10 32 8| A4(2) SM
________ 100 97 T4 63 43 41 35 23 20 3l 13 | A-6(3) SC

94 88 83 78 76 63 61 36 20 12 32 5 | A-4(5) ML

29 8’3 80 74 71 62 59 45 22 17 26 6 | A-4{3) ML-CL

97 9 82 72 67 53 48 33 12 8 29 3| A4@R) ML
,,,,,,,, 100 90 67 60 42 40 30 15 10} sNP | A-4{0) SM
______ - 100 92 71 63 45 42 33 20 17 28 5| A-4(2) SM-SC
________ 100 93 68 60 39 38 28 17 13 34 5 | A-4(1) SM

97 87 76 60 56 48 43 33 17 11 44 8 | A-5(8) SM

93 85 T6 62 58 48 44 36 21 13 29 4 | A-4(2) SM

98 95 87 71 65 48 44 33 18 12 26 3 | A-4(2) sM
________ 100 96 70 63 45 42 33 19 12 30 71 A-4(2) SM-SC
,,,,,,,, 100 97 84 80 69 65 58 46 40 53 23 | A-T(17) | MH
________ 100 94 73 66 50 47 38 27 . A NP | A-4(2) 8M

94 90 28 65 56 41 39 30 18 11 30 4 | A4 SM

a0 &6 83 70 65 56 52 45 33 27 47 18 | A-T(®) ML

88 73 64 41 33 26 24 20 15 12 45 16 -2(1) sM

98 93 86 T4 : 71 66 60 46 24 14 V 34 9 | A-4(5) ML

99 99 96 94 92 90 85 70 49 40 51 23 | A-7(25) CH-MH
________________ 100 99 58 94 90 75 53 43 65 28 | A-T(34) MH

88 1| 7 66 51 48 42 40 34 23 12 35 51 A-4(2) ' SM

Kitd 66 57 44 42 35 33 29 21 13 31 7| A-2(0} GM

99 93 96 80 72 52 50 | 29 22 14 30 571 A4 ML
,,,,,,,, 100 98 g0 71 52 50 ; 44 33 30 47 27 | A-T{12) CL

93 93 87 72 67 57 53 41 25 12 32 5 | A-4(4) ML

97 93 86 70 65 53 49 40 25 17 28 8| A-4(3) CL

95 95 76 52 47 37 34 27 17 11 a1 T | A-4(1) SM
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TAELE 4.—Engineering
Mechanical analyses 2
Moisture-density
data ! . i
Report ; Percentage passing sieve—
Soil name and location Parent material No. Depth |
Maximum . .
dry Optimum | 2 inch 114 1inch | 34 inch
density moisture inch
Secea gravelly silt loam:
300 yards N. of SW, corner of SE. | Amphiholite 69-0058 | 0-3 131 10 | __ 100 98 97
14 corner of sec. 4, T'. 15 N, and meta- 69-0039 9-37 117 13 || 100
R. 8 E., 4 miles SW. of Grass basic rock
Valley. (Gravelly loam surface gimilar to
layer, A horizon thinner than to diabase. !
modal) !
Sobrante loam:
1,100 feet W. and 1,050 feet S. of Diabase, 67-1244 0-3 116 15 | .. 100 99
N. 1§ corner of sec. 23, T. 14 N, 67-1254 | 19-27 121 12 |________ 100 99 99
R. 7 E. (Modal) |
Trabuco loam:
600 feet N. of N. 14 corner of Granodiorite, 69-0070 | 0-10 118 13 || B PR
gee. 9, T. 16 N, R, TE,, coarse 69-0071 | 15-40 107 17 oo oo
Mount Diablo base line and grained. 89-0072 | 55-87 110 17 ||
meridian 814 miles NW, of : i
Grass Valley. (Modal) !

! Based on the method of test for relative compaction of untreated and treated soils and aggregates, Test Method No. California 216E-
* Mechanical analyses by the California Division of Highways, Results by this procedure frequently may differ somewhat from results tha t
would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the California procedure, the fine material
is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that COaTSer
than £ millimeters in diameter. In the 3CS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser
than 2 millimeters in diameter is excluded from ealeulations of grain-size fractions. The mechanical analyses used in this table are not suitable

for use in naming textural classes for soil.

plasticity and groups them according to their perform-
ance as engineering construction material. In this sys-
tem GP and GW and SP and SW are clean gravels
and sands. GM and GC and SM and SC are gravels
and sands that have a considerable amount of nonplas-
tic and plastic fines, respectively. ML and CL are non-
plastic and plastic fine materials that have a low liquid
limit, and MH and CIH are nonplastic and plastic, fine-
textured soils that have a high liquid limit. Organic
soils and peat are designated by the symbols OL, OH,
and Pt. A joint classification symbol, such as ML~CL,
is used on seils that have characteristics bordering on
two groups.

The estimated classification for all soils in this sur-
vey area according to the Unified classification system
is given in table 5. The Unified classes, based on labo-
ratory test data, are given in

Engineering test data

Selected horizons from 13 soils in the Nevada
County Area were tested in the laboratory to help
evaluate the soil properties significant ]: :]T::ering
(6). Results of these tests are shown in| table 4,|“FEn-
gineering Test Data.” The table also in¢ludes the soil
hame and the location and depth at which the sample
was taken.

Mechgnical analysis indicates how the size and
proportions of soil particles affect the behavior of soils

for various engineering uses. The California Division
of Highways uses the sieve and hydrometer method in
determining the mechanical analysis.

In the moisture-density or compaction test, a sample
of the soil material is eompacted several times using a
constant compactive effort, but each time at a higher
content of moisture. The density of the compacted soil
increases as the moisture content increases until the
optimum moisture content is reached; beyond this
point, density decreases with an increase in moisture
content. Maximum dry density and associated opti-
mum moisture are thus determined.

Liquid limit and plasticity index (Atterberg limits)
are tests to determine the plastic limit and liquid
limit. They measure the effect of water on consistence
of the soil. As the moisture content of a plastic
{clayey} soil increases from a dry state, the soil
changes from a semisolid to a plastic, As the moisture
content is further increased., the material changes
from a plastic to a liquid. The plastic limit is the
moisture content at which the material passes from a
semisolid state to a plastic state. The liguid limit is
the moisture content at which the soil passes from a
plastic to a liquid state. The plasticity index is the nu-
merical difference between the liquid limit and the
plastic limit, It indicates the range in moisture eontent
within which the soil is in a plastic condition. Mois-
ture content, limits, and index are expressed as per-
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Mechanieal analyses :—Continued Classification
|
Percentage passing sieve—Contined Percentage smaller than— Liquid Plas-
limit ticity .
|  index ' AASHO +| Unified®
No.4 | No.10 | No. 40 No. 60 | Ne. 200 :
3% inch (4.7 2.0 (0.42 {0.25 (0.074 0.05 0.02 0.005 0.002
mm.) | mm)? mm)®| mm}?| mm) mm.? mm.? mm, mm.?
89 79 T4 64 59 51 47 35 18 10 26 7 | A-4(3) ML-CL
99 99 99 a7 95 84 80 70 55 44 57 37 _ A-T(33) CH
93 | 86 79 69 65 56 52 41 25 14 38 8 | A4 ML
96 93 85 72 a7 55 52 41 25 16 a7 6 | A-4(3) ML-CL
________ 100 99 89 23 62 59 46 28 19 32 9 | A-4(D) MIL-CL
________________ 100 95 91 77 2 61 46 35 48 23 | A-7(16) CL
________________ 100 91 85 67 63 | 52 : 35 27 41 17 L A-1(11) | CL
i
|

3 Percentage of material passing sieves no. 10, 40, and 60, and percentage smaller than 0.05 millimeters, 0.02 millimeters,

and 0.002 milli-

meters were obtained by interpolation of data from the California Division of Highways.

¢« Based on American Association of State Highway Officials Designation:

& Bazed on the Unified Soil Classification System (15).
8 NP -— Nonplastic.

cent of dry weight of the soil but are not applicable to
predominantely gravelly or sandy soils.

Estimated soil properties significant to engineering

[Table 5|estimates the properties significant to engi-
neering. This table also lists the soil series name and
map symbol, depth to bedrock, depth from surface of
the typical profile, and the USDA texture and esti-
mated Unified and AASHO classifications. The esti-
mated mechanical analysis, Atterberg values, permea-
bility, available water holding capacity, and reaction
are given. These estimates are based on the test re-
sults in |table 4,|ﬁe1d examination, and experiences
with soils in the Area and similar soils from other
areas. As these estimates are for the typical soils,
some variations from the values given should be ex-
pected. A more detail nation of some of the
properties estimated in[table 5|is included in the para-
graphs that follow. ‘

Depth to bedrock, expressed in feet, gives the ob-
served or estimated range of depth from the surface
to bedrock.

According to the system used by soil scientists of
the U.S. Department of Agriculture, the basic textural
¢class name is based on the size distribution of the ma-
terial gmaller than 2.0 millimeters in diameter. The
material smaller than 2.0 millimeters in diameter is
classified into three size fractions—sand, silt, and clay.
The percentage of the three size fractions determines
the textural classification.

M 145-49 (1).

The columns headed “Percentage passing sieve”
chow the estimated range in percentage of material
passing sieves numbered 4, 10, 40, and 200. It should
not be assumed that all samples of a specific soil will
fall within the range of the typical profile shown or
that the engineering classification will be the same as
shown. The range of estimated physical properties is
broad for some soils, and as a result the soils may be
in several classification groups.

Soil permeability is the ability of a soil to transmit
air or water. The rates given in fable b]are for the
soils as they occur in place,

The available water holding capacity, expressed in
inches per inch of soil depth, is the capacity of soils
to hold water available for use by most plants. It is
commonly defined as the difference between amount
of soil water at field capacity and the amount at wilt-
ing point.

Reaction as shown ins the estimated range
in pH values for each maj)or horizon as determined in
the field. It indicates the acidity or alkalinity of the
soil. A notation of pH 7.0, for example, is neutral. A
lower value indicates acidity, and a higher value indi-
cates alkalinity.

Epgi inng interpretations
|Table 6 |gives the hydrologic soil group and rates
the soifs mecording to their suitability as a source of

topsoil and roadfill. It also lists those soil features that
affect road location, water-retention structures, and ir-
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TABLE 5.—FEstimated soul

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of twa or more kinds of soil. ‘The soils in
referring to other series that appear in the first column of this table. The

Depth from Classifieation
Depth surface of
Soil geries and map symbols to typical
bedrock profile .
USDA texture Unified AASHO
Feel Inches
Ahwahnee: AdB, AJC, AdD, AeD, AeE____ . 214815 0-38 | Sandy loam and heavy SM-SC or | A-4or A-6
Rock outerop parts of AeD and AeE are too sandy loam. sC
variable for valid estimates, 38 | Granodiorite.
Aiken: AfB, AFC, AID, AfE, AgD, Agk.___________ 4-5 0-29 | Loam____________________ ML A-b
In AgD and AgE percentage of material greater 29-64 | Heavy clay loam__________ ML or MH | A-7
than 3 inches ranges from 15 to 50 percent. 64 | Andesitic tuff and
conglomerate,
Alluvial land, clayey: Ao,
Too variable for valid estimates.
Alluvial land, loamy: Am.
Too variable for valid estimates.
Argonaut: ArC, AsDo__._______________________ 115-3 0-10 | Gravelly loam_____________ SM A4
or SM-8C
Rock outerop part of AsD is too variable for 10-28 | Gravelly clay and gravelly | CH-MH AT
valid estimates, clay loam.
28 | Weathered diabase.
Auberry: AtC, A, AvE____ . 54 0-14 | Sandyloam___.._ _____ .. _. SM A4
Rock outerop parts of AuD and AuE are too 14-27 | Heavy sandy loam and SC A-§
variable for valid estimates. sandy clay loam,
27-40 | Sandy loam_______________ SM A4
40 | Granodiorite.
*Auburn: AVD, AwC, AxD, AxE___ .. ___ 1-2 0-16 | Heavy loam and light CL-ML A-4 or A-6
For Argonaut part of AwC, see Argonaut series. clay loam. or CL
Rock outerop parts of AxD and AxE are too 16 | Metabasic rock.
variable for valid estimates.
Boomer: BoC, BoD,BD, 8E_____________ ... ___ 3554 0-47 | Loam and clay loam__ . _| CLor ML | A4
Roek outerop parts of BrD and BrF are too 47 | Diabase,
variable for valid estimates.
*Chaix: CdEg, ChC®, ChDe, ChEe, CkF_ . _.______. 114314 0-24 | Sandy loam and heavy SM A
For Hotaw parts of ChCe, ChD2, and ChE®, sandy loam.
see Hotaw series. Rock outerop part of CkF is 34  Granodiorite.
too variable for valid estimates.
Chaix, thick solum variant: CIC, CiD, CIE. .. ____. 2-4 0-17 | Loam (;rery stony surface ML A-4
layer).
17-34 | Clay loam__.______..._. _.| CL-ML A-4 or A-6
or CL
34-44 | Sandy loam.____ .. el sM A-2
44 | Gabhbrodiorite,
*Cohasset: CmB, CmC, CmD, CoD, CoF, CsE, CsF___ 3145+ 096 | Cobbly loam and cobbly SM-SC A-4 or A-D
clay loam. or ML-CL
For McCarthy part of CsE and CsF, see 96 | Andesitic conglomerate.
MeCarthy series.
Cut and fill land: Ct.
Too variable for valid estimates.
Dubakella___. . Ll L 114-2 021 | Gravelly clay loam and SC or GC A-2 or A-6
Mapped only in complex with Rock outerop, very cobbly clay. ‘
which is too variable for valid estimates, 21 | Ultrabasie rock,
Dubakella, shallow variant: DrE.______ _ _ el 1114 0-18 | Heavy loam and heavy CL A-6
Rock outerop part is too variable for vali clay loam.
estimates. 18 | Serpentine.
Granitic rock land: G-,
Too variable for valid estimates.
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for
symbaol > means more than; the symbol < means less than. NP = Nonplastie]

Percentage Percentage less than 3 inches passing sieve— Atterberg values Available
greater Permea- water
than bility holding Reaction
3 inches No. 4 No. 10 No. 40 No. 200 Liquid Plasticity eapacity
(4.7 mm.) (2.0 mm.) (0.42 mm.) | {0.074 mm.) limit index
Percend Inches per Ttches per pH
kour inch of soil
0-5 95-100 90-100 65-80 35-50 25-85 515 2.0-6.0 0.12-0.14 5.1-6.5
0-156 100 95-100 7585 50-60 40-50 NP-10 0.6-2.0 0.15-0.17 5.8-6.5
0-15 100 95-100 90-95 T0-80 45-55 15-25 0.2-0.6 0.17-0.19 4.5-6.0
0-5 T5-95 60-90 60-80 35-50 10-20 NP-10 0.6-2.0 0.11-0.13 5.6-6.5
0-5 75-95 75-30 60-85 55-15 50-60 20-35 <0.06 | 0.08-0.10 6.1-7.3
0-20 95-100 90-100 65-T5 35-45 20-35 NP-5 2.0-6.0 0.11-0.13 5.6-6.5
0-20 100 90-100 T0-80 40-50 30-40 10-20 0.6-2.0 0.15-0.17 5.6-6.5
0-20 35-100 90-100 65-75 35-45 10-20 NP-5 2.0-6.0 0.11-0.13 6.1-6.5
0 70-95 65-90 60-80 50-65 25~40 5-15 0.6-2.0 0.15-0.19 6.1-6.5
0-25 85-100 80-95 70-80 50--70 25-35 5-10 0.2-0.6 0.15-0.17 5.6-6.5
0-5 100 90-100 65-75 35-50 20-35 NP-5 2.0-6.0 0.13-0.15 5.1-6.5
0-10 95-100 85-95 65-7T5 50-60 25-35 NP-5 0.6-2.0 0.12-0.14 5.6-6.5
0-10 | 95-100 - 8595 75-85 60-70 25-85 5-15 0.2-0.6 0.17-0.19 5.6-6.0
0-10 95-100 85-95 €60-70 25-35 20-30 0-5 2,0-6.0 0.10-0.12 5.6-6.0
0-55 80-90 T5-90 80-75 40-60 25-45 5-10 0.2-0.6 0.11-0.17 5.1-6.5
20-85 50-90 35-80 30-50 20-45 3040 10-20 | 0.06-0.2 0.12-0.14 5.6-7.3
0 90-100 85-100 | 75-90 50-65 30-40 10-25 <0.06 | 0.08-0.10 5.6-7.8
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TABLE 5.—Estimated soil properties

Depth from Classification
Depth surface of
Soil series and map symbols to typical
bedrock profile
USDA texture Unified AASHO
Hoda: HnaB, HnC, HnE, HeCo, HpF_____._. >5 0-18 | Sandy loam and loam_.____ SM A4
Rock Outcrop part of Hpf is too variable for 1846 | Clay______________________ MH or CH | A-7
valid estimates. 46-63 | Sandy elay loam___________ SM—SC A-4
Horseshoe: HrC, HrD_..______________________ >5 0-10 | Gravelly loam_____________| SM or 8C A4
10-50 | Gravelly elay loam.________ ML A-T
50-69 | Very gravelly loam and SMorGM | A-2o0rA-1
stratified sands and
gravel.
Hotaw . __________.__ .. 2-314 0-21 | Sandvloam_______._ . _ _ SM A-2 or A
Mapped only in complex with Chaix soils. 21-34 | Sandy clay loawm._.________ 3C A6
34 | Granodiorite.
Iron Mountain: ImE____________________________ 1-2 0-17 | Loam and cobbly loam_____| 8M A-2
17 | Andesitic conglomerate,
*Josephine: JoC, JoD, JoE, JpD, JrEQ, JrF2, JE_ . __ 31454 0-18 | Loam and gravelly loam____| GM or ML | A4
For Manposa parts of JrE2 and JrFQ see 18-70 | Silty elay loam____________ CH or MH | A-T
Mariposa series. Rock outerop part of kE is 70 | Slates and shales.
too variable for valid estimates. In JpD per-
centage of material greater than 3 inches
ranges from 30 to 35 percent.
*Mariposa: MaD, McFe, MKE_________________. . 114-214 0-20 | Gravelly heavy loam and SMorGM | A-2or A4
For Maymen part of McFg, see Maymen series. gravelly clay loam.
Rock outerop part of MEE is too variable for 20 | Metasedimentary roek.
valid estirnates,
*Maymen: MmE2 . __________.. 1-114 0-17 | Gravelly loam. . __ _______| SM or GM | A4
For Mariposa part, see Mariposa series, 17 | Slate.
MecCarthy:
MnE L _. 115-214 0-20 | Sandy loam and fine SM or ML | A4
sandy loam.
20 | Rhyolitie tuff.
MeC, MoE__ . . 115-214 0-31 Ccibbly and very cobbly SM-SC A4
oam.
31 | Andesitic conglomerate.
Musick: MrC, ME, MSE___. .. 31554 0-25 | Sandy loam and loam______ ML orSM | A4
Rock outcrop part of MsE is too variable for 25-80 | Clay loam and heavy clay | CL A-T
valid estimates. ioam,
Placer diggings: Pr.
Too variable for valid estimates,
Reseve: RkD____._ .. _____. R 354 0-33 | Loam and elay loam_______ CL(;II\:iL A-4or A6
or
Rack outerop part is too variable for valid 33-50 | Heavy loam______________ SM A4
estimates. 50 | Diabase.
Rock land:  Rn.
Too variable for valid estimates,
Rock outerop: RoE, RpD, RrE.
Too variable for valid estimates. For Ahwahnee
part of RoE, see Ahwahnee series. For Auburn
part of RpD, see Auburn series. For Dubakella
part of RrE, see Dubakella series.
Secea: SeE__ ... ________._______. 3lg-5+ 0-15 | Gravelly silt loam_________ ML or GM | A4
Rock outerop part is too variable for valid 15-45 | Cobbly and gravelly elay___| CH AT
estimates. 45 | Metabasie rock.
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Percentage Percentage less than 3 inches passing sieve— Atterberg values Available
greater | o Permea- water
than | hility holding Reaction
3 inches No. 4 No. 10 No. 40 | No. 200 Liquid Flasticity capacity
(4.7 mm.) (2.0 mm.) |- {0.42 mm.) (0.074 mm.} limit index
0-46 95-100 90-100 60-70 40-50 25-35 NP-10 2.0-6.0 0.13-0.15 5.1-6.5
0-15 95-100 90-100 75-85 65-75 50-60 20-30 0.2-0.6 0.14-0.16 . 4.5-5.5
0-15 95-100 85-95 65-75 40-50 20--30 5-10 0.6-2.0 0.14-0.16 4.5-5.5
0 80-100 70-95 50-70 35-50 25-35 ¢ NP-5 0.6-2.0 0.13-0.15 5.1-6.5
0 285-100 70-95 60-80 50-65 40-50 10-20 0.6-2.0 0.15-0.17 4.5-5.5
0 50-T5 35-65 30-45 20-35 20-30 NP-5 0.6-2.0 (.08-0.10 4.5-5.0
0-5 100 90-109 65-75 30-40 20-30 NP-5 2.0-6.0 04.10-0.12 i 5.6-6
0-5 100 90-100 70-80 35-45 25-35 10-20 0.2-0.6 0.14-0.16 5.1-6
20-45 75-95 65-85 45-65 25-35 20-30 NP-5 .0-6. 0.08-0.10 5.6-6
0 60-100 50-80 45-75 40-70 30-40 NP-10 6-2. 0.11-0.15 5.6-6
0 95-100 95-100 90-100 3595 50-65 20-35 6-2. 0.14-0.20 5.1-6
0 60-90 50-83 40-60 30-45 30-40 NP-10 .6-2. ¢.13-0.15 4.5-6
0 60-95 50-90 45-70 35-50 10-20 NP-5 .6-2. 0.12-0.14 5.6-6
0 100 90-100 T0-85 40-55 20-30 NP-5 .0-6. 0.13-0.15 5.6-6
3565 70-80 65-T5 55-T0 35-50 20-30 | 5-10 .6-2. 0.10-0.12 5.6-6
0-5 90-100 90-100 T5-85 40-60 25-35 NP-5 6-2. 0.13-0.15 5.6-6
0-5 95-100 90-100 75-85 50-65 40-50 20-30 .2-0. 0.19-0.21 5.1-6
0 90-100 85-95 T0-80 50-60 25-35 5-15 .2-0. 0.17-0.19 5.6-6
0 90-100 70-80 50-60 35-45 25-35 NP-10 2-0. 0.12-0.14 5.6-6
0-50 60-80 55-T5 50-70 45--55 25-35 NP-10 (.2-0 0.13-0.15 5.6-6.5
5-50 85-100 T5-95 60-80 a5- 50-60 30-40 0.06-0 0.09-0.11 6.1-7.8

oM
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TABLE b.— Estimated sofl properties
Depth from Clasgsification
. Depth surface of
Soil series and map symbols to typical
bedrock profile
USDA texture Unified AASHO
Shenandoah: $dC ________ ... __ 2-314 0-18 | Sandy loam___________ SM A-2
18-27 lay_ .. _ CH A-T
27-36 | Coarse sandy loam SM A-1 or A-2
36 | Granodiorite,
Sierra: SIB, SFC, SID, SkD, SKE___. ... 3155+ 0-16 | Sandy loam_________ . ___ SM A-2
Rock outerop parts of SkD and SkE are too 16-45 | Sandy clay loam__ .. ______ SM A-4 or A-2
variable for valid estimates. 45 | Granodiorite,
Sites: SIB, SIC, SID, SmC, SmE________ 314-5- 0-23 | Heavy loam and elay ML A-5 or A-T
In SmC and SmE percentage of material greater loam.
than 8 inches ranges from 0 to 40 percent. 23-68 | Clay_.________________ . _ MH AT
68 | Metasedimentary rock.
Sobrante: SoC, SeD, $rD, S/E.___ . _______ 2-3 0-27 | Loam and light clay loam__| ML A-4dorA-6
Rock outerop parts of SrD and S/E are too 27 | Diabage
variable for valid estimates.
Tailings: Ta.
Too variable for valid estimates.
Trabuco: TrC, TuD, TwE_._____.. .. 81451 0-15 | Heavy loam. __________.__ ML A—4 or A-6
Rock outcrop parts of TuD and TuE are too 15-67 | Clay and clay loam._______ CL AT
variable for valid estimates, 67 | Granite.

rigation. These features are important for the con-
struction, operation, or maintenance of the structure
or practice indicated.

Hydrologic soil groups are used for estimating the
runoff potential of soils. Groupings are based on po-
tential runoff at the end of a long storm and after
prior wetting and opportunity for swelling. The ab-
sence of a protective vegetative cover is assumed.
Four groupings are used, A, B, C, and D. Group A has
the least runoff and highest infiltration potential, and
Grogp D the highest runoff and lowest infiltration po-
ter_ltlal. Groups B and C are intermediate. Hydrologie
soil groups are based on such soil properties as soil
texture, the presence of restrictive layers, depth, sub-
soil permeabilily, and natural drainage class.

The suitability rating as a source of topsoil is for
use of a soil on side slopes, shoulders of roads, areas
along waterways, and on lawns or golf courses or simi-
]al’_‘ areas. The ratings of good, fair, and poor reflect
suttability for the growth of vegetation and are based
on such soil features as texture, presence of gravel or
stones, salinity, reaction, inherent fertility, thickness,
31'0113e, and natural drainage class of the source mate-
rial,

Soils are rated on the basis of their suitability as a
source of road fill if moved from borrow areas for use
as fill for road subgrade material. Accessibility of
source material is not considered. Suitability ratings
of good, fair, and poor are based on the AASHO clas-
sification system.

Soil features affecting the location of roads are dis-
cussed. They include soil depth, slope, rockiness or
stoniness, and shrink-swell potential. Where excava-
tions of more than 5 feet are anticipated, onsite geo-
logic exploration is recommended.

Various soil features affect the construetion of such
water-retention structures as irrigation reservoirs, fish
ponds, stockwater ponds, recreation lakes, and sewage
lagoons. Two separate functions are rated, one for use
of soil as a floor for impoundment areas and one for
use of soil as a source of embankment material, Soil
properties considered for the floor of an impoundment
area include presence of rock outcrops, permeability,
slope, and depth to bedrock. Soil properties considered
for an embankment include strength, susceptibility to
piping, and compacted permeability. Onsite investiga-
tions are necessary to determine the type, amount, and
availability of borrow materials, and to obtain data
for design. .

Soil features pertinent to design and management
of irrigation systems include basic intake rate of the
soil, available water holding capacity, depth to restrie-
tive layers, slope, and permeability. The quantity and
quality of irrigation water available are not consid-
ered here, but these must be determined before design-
ing any irrigation system.

Use of the Soils for Community Development

This séction describes and lists interpretations of
the soils of the Nevada County Area for residential,
recreational, industrial, and related nonfarm purposes.
It was prepared for people interested in use of the
soils of the Nevada County Area for purposes other
than farming [(fig. 14)], but is most useful to planners,
developers, landscape architects, builders, zoning
officials, realtors, and private and potential landown-
ers,

The Nevada County Area is close enough to large
population centers, such as Sacramento and the San
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Percentage
greater
than
3 inches

Percentage less than 3 inches passing sieve

No. 4 Mo, 10 Mo, 40

$.7 mm,) 2.0 mm 0.42 mm.)

Mo, 200
0,074 mm.

0-5 95 100 R5-95 50 G0 -39
0-5 55 100 G- 100 T & 55-65
0-5 G- 100 &5 95 10 - 5 20-30
0 100 90-100 65-Th 25-35
(1] | () 90 1040 B3-Th 35 45
|
(1] G- 1040 BO-40 55-85 50 70
{ 65— 100 B0 100 55-85 50 80
] B5-95 hh-85 60-75 50- 60
i} 95 100 £5-100 50 90 60-T0
1] G5 100 KBS 100 RO-45 65 &0

Atterberg values Available

Fermea- walier
bility holding Heaction
Liguid Plasticity capacity
limit index
25-15 | NP-10 2.06.0 0.11-0.13 5.6-6.5
R 3040 <0.06 0. 10-0.12 5.6-6.5
20-30 NP 0.2-0.6 0.10-0.12 6.1-7.3
25-35 NP-10 0.6-2.0 0.13 6.1-6.5
30-40 NP-10 0.2-0.6 0 016 i.6-6.5
40-50 515 0.6-2.0 0.16-0.18 5.6-6.5
50-60 15-25 0.20.6 0,15-0.17 4.5-6.0
30-40 5-15 0.6 2.0 0.17-0.19 5.6-6.5
3040 | 15 0.6-2.0 14-0.16 . 1-6.5
A0 50 15-25 0D.06 0.2 0.17-0.19 5.6-T.3

Figure 1. —Homesites and goll course on Sites loam,

Francisco Bay Area, so that greater demands for non-
farm uses are being made. Although the population is
not growing rapidly, areas set aside for nonfarm uses
are expanding into sections previously uzed wholly for
grazing and timber production. This trend has resulted
in requests for information about soil and land condi-
tions that affect the nonfarm use of the land.

In selecting a location for a home, industry, high-
way roule, recreational use, oy othey nonfarming pur-
pose, the limitations of the soil at each site for the

prospective use must be determined. Some of the more
commaon properties and qualities affecting the nonfarm
uze of soils are soil texture, reaction, depth, shrink-
swell potential, steepness of slope, permeability, and
depth to hard rock., On the basis of these interrelated
characteristics, =oil scientists and engineers have
rated the soils of the Nevada County Area for specific
nonfarm uses. The most urgent needs are for informa-
tion about the limitation of soils for the disposal of
sewage effluent from septic tanks and as sites for
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TABLE 6.—I'nterpretations of sosl

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or mare kinds of soil. The soils in such
to other series that appear in the

Suitability as source of —
Hydrologie
Soil series and map symbols soil
group Topsoil Road fill
Abwahnee: AdB, AdC, AdD, AeD, AeE_._. . _ C Good in AdB. Fair to poor: A—4 or A-6
Rock outecrop parts of AeD and AeE are too Fairin AdC: slope. material.
variable for valid interpretation. Poor in AdD, AeD, and AeF;
slope; rock outcrops.
Aiken: AIB, AFC, AD, AfE, AgD, AgE__._____ . . B Good in AfB, Fair to poor: A-4, A5 or A7
Fair in AfC: slope. material.
Poorin AID, AFE, AgD, and AgE:
slope; cobblestones.
Alluvial land, clayey: Aec.
Too variable for valid interpretation,
Alluvial land, loamy: Am.
Too variable for valid interpretation.
Argonaut: ArC, AD._____ . | D Poor: gravelly; slope. Fair to poor: A4 or A-7
Rock outerop part of AsD is too variable for valid material.
interpretation.
Auberry: AW, AuD, AE_.______ .. B Poor: slope_______._ ________ Fair to poor: A-4 or A-6
Roek outerop parts of AuD and AuE are too material.
variable for valid interpretation.
*Auburn:  AWD, AwC, AxD, AxE_____.__ .. D Poor: bedrock at depth of 1 to | Fair to poor: A-4 or A-6
For Argonaut part of AwC, see Argonaut series, 2 feet, material,
Rock outerop parts of AxD and AxE are too
variable for valid interpretation,
Boomer: BoC, BoD, B/D,BiE__._. _____________ B Fair in BoC: slope. Fair: A4 material____________
Rock outcrop parts of BrD and BrE are too variable Poor in BoD, BrD, and BrE:
for valid interpretation. slope; rock outerops.
*Chaix: CdE®, ChCe, ChDe, ChEQ, CkF_. C Fair in ChC2: slope, Fair: A-4 material __________
For Hotaw parts of ChCg, ChD2, and ChE?, see Poor in CdE®, ChD2, ChE, and
Hotaw series.. Roek outcrop part of CkF is too CkF: slope; cobblestones:
variable for valid interpretation. rock outerops.
Chaix, thick solum variant: CIGCID,CIE.. .. ____. C Poor: very stony surface Good to poor: A-2, A-4 or
layer, A-6 material.
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mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for referring
first column of this table]

Soil features affecting—

Water retention

Road location

Embankments

Reservoir area

Irrigation

Bedrock at depth of 215 to 314
feet; slopes of 2 to 50 percent;
low shrink-gswell potential; rock
outerops in AeD and AeE.

Bedrock at depth of more than
4 feet; slopes of 2 to 50 percent;
moderate shrink-swell potential;
cobblestones in AgD and Agt,

Bedrock at depth of 115 to 3 feet;
slopes of 2 to 30 percent; high
shrink-swell potential; rock
outerops in AsD.

Bedrock at depth of 3 to 4 feet;
slapes of 5 ta 50 pereent; mod-
erate shrink-swell potential;
rock outerops in AuD and AuE.

Bedrock at depth of 1 to 2 feet;
slopes of 2 to 50 percent; low
shrink-swell potential; rock out-
crops in AwC, AxD, and AxE.

Bedrock at depth of 814 to more
than 5 feet; slopes of 5 to 50
percent; moderate shrink-swell
potential; rock outerops in BrD
and BrE.

Bedrock at depth of 114 to 314
feet; slopes of 5 to 75 percent;
low shrink-swell potential; rock
OUECTOPS.

Bedrock at depth of 2 to 4 feet;
slopes of 5 to 50 percent; mod-
erate shrink-swell potential;
very stony surface layer.

Medium strength; medium to
low permeability if com-
pacted; high to low suscepti-
bility to piping.

Medium to low strength;
medium to low permeability
if compacted; high to low sus-
ceptibility to piping.

Medium to low strength;
medium te low permeability
if compaeted; medium to low
suseceptibility to piping.

Medium strength; medium to
low permeability if com-
pacted; high to low suscepti-
bility to piping.

Medium to low strength;

medium to low permeability
if compacted; high to low sus-
ceptibility to piping.

Medium to low strength;
medium to low permeability
if compacted; high to low
susceptibility to piping.

| Medium strength; medium to

low permeability if com-
pacted; high to moderate
susceptibility to piping.

Medium to low strength;
medium to low permeability
if compacted; high to low
susceptibility to piping.

Moderately rapid permeability;
siopes of 2 to 50 percent;
bedrock at depth of 214 to
314 feet; rock outerops in
AeD and AeE.

Moderately slow permeability;
slopes of 2 to 50 percent; bed-
rock at depth of more than
4 feet; cobblestones in AgD
and AgkE.

Very slow permeabiliiy; slopes
of 2 to 30 percent; bedrock at
depth of 115 to 3 feet; rock
outerops in AsD.

Moderate permeability; slopes
of 5 to 50 percent; bedrock
at depth of 3 to 4 feet; rock
outeraps in AuD and AuE.

- Moderate permeability; slopes

of 2 to 50 percent; bedrock at
depth of 1 to 2 feet; rock
outerops in AwC, AxD, and
AxE.

Moderately slow permeability;
slopes of 5 to 50 percent; bed-
rock at depth of 314 to more
than 5 feet; rock outerops in
8/D and BrE.

Moderately rapid permeability;
slopes of 5 to 75 percent; bed-
rock at depth of 114 to 31¢
feet; rock outcrops.

Moderately slow permeability;
slopes of 5 to 50 percent; bed-
rock at depth of 2 to 4 feet;
very stony surface layer.

Moderately rapid intake rate;
moderately rapid permea-
bility; low to medium avail-
able water holding capacity;
bedrock at depth of 214 to
314 feet; slopes of 2 to 50
percent,

Moderate intake rate; moder-
ately slow permeability; high
available water holding
capacity; bedrock at depth of
more than 4 feet; slopes of 2
to 50 percent.

Moaderate intake rate; very
slow permeability; low avail-
able water holding capacity;
bedrock at depth of 114 to 3
feet; slopes of 2 to 30 percent.

Moderately rapid intake rate;
moderate permeability;
medium available water
holding capacity; bedrock at
depth of 3 to 4 feet; slopes of
5 to 50 percent.

Moderate intake rate; moderate
permeability; low available
water holding eapacity; bed-
rock at depth of 1 to 2 [eet;
slopes of 2 to 50 percent.

Moderate intake rate; mod-
erately slow permeability;
medium to high availahle
water holding capacity; bed-
rock at depth of 314 to more
than 5 feet; slopes of 5 to
50 percent.

Moderately rapid intake rate;
moderately rapid permea-
bility; low available water
holding capacity; bedrock at
depth of 114 to 314 feet;
slopes of 5 to 75 percent,

Moderate intake rate; mod-
erately slow permeability;
medium available water
holding eapacity; bedrock at
depth of 2 to 4 feet; slopes of
5 to 50 percent.
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TABLE 6.—Initerpretations of sotl properties

Suitability as source of—
Hydrologic
Soil seriea and map symbols s0il .
group Topsoil Road fill
*Cohasset: CmB, CmC, CmD, CoD, CoFE, CsE, CsF_..___ B Fair in CmB and CmC: 5to 15 | Fair: A-4 or A-5 material_____
For McCarthy part of CsE and CsF, see MeCarthy percent gravel.
series, Poor in CmD, CoD, CoF, CsE,
and CsF:  slope; cobblestones.,
Cut and fill land: Ct
Too variable for valid intperpretation.
Dubakella. _ ____________. . C Poor: bedrock at depth of 114 | Good to poor: A-2 or A-6
Mapped only in eomplex with Rock outerop, to 2 feet; cobbly to very material.
which is too variable for valid interpretation. cobbly; slope.
Dubakella, shallow variant: DrE_____  _ __________ D Poor: bedrock at depth of 1 to | Poor: A—6 material___________
Rock outerop part is too variable for valid 114 feet; slope.
interpretation.
Granitic rock land: Gr,
Too variable for valid interpretation.
Hoda: HnB, HnC, HnE, HoCe, HpF__. . __ B Poor: sandy loam over clay; Fair to poor: A-4 or A-T
Rock outerop part of HpF is too variable for valid cobbly; slope. material,
interpretation.
Horseshoe: HrC, HD________ B Poor: gravelly; slope______..__| Good to poor: A-2, A4, or
AT material.
Hotaw_ ___________ .. C Poor: gravelly;slope_________ Good to poor: A-2, A4, or
Mapped only in eomplex with Chaix soils. A~6 material.
Iron Mountain: ImE.._______ .. D Poor: bedrock at depthof 1 to | Good. _________ . ____________
2 feet; gravelly; slope.
*Josephine: JoC, JoD, JoE, JpD, JtEQ, JrF2, JsE_ .. B Fair in JoC: slope. Fair to poor: A4 or A-7
For Mariposa part of IrE2 and JiF2, see Josephine Poor in JeD, JoE, JpD, JrEg, material.
series. Rock outcrop part of JsE is too variable JrF2, and AE:  slope;
for valid interpretation. gravelly; cobbly; rock
outerops.
*Mariposa: MaD, McFe, MKE_____________ .. __ C Poor: gravelly;slope_.________ Good to fair: A-2 or A—4
For Maymen part of McF2, see Maymen series, material.
Rock outerop part of MkE is too variable for
valid interpretation.
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Soil features affecting—

Road loeation

Water retention

Embankments

Reservoir area

Irrigation

Bedrock at depth of 314 to more
than 5 feet; slopes of 2 to 75
percent; moderate shrink-swell
potential; cobbly in CoD, CoF,
CsE, and CsF.

Bedrock at depth of 114 to 2 feet;
slopes of 5 to 50 percent;
moderate shrink-swell potential;
rock outcrops,

Bedrock at depth of 1 to 114 feet;
slopes of 2 to 50 percent; high
ghrink-swell potential; rock
outerops.

Bedrock at depth of more than
5 feet; slopes of 5 to 75 percent;
moderate shrink-swell potential;
eobbly in HoC?2; roek outerops
in HpF.

Sand and gravel at depth of 4 to
6 feet; slopes of 9 to 80 percent;
low shrink-swell potential.

Bedrock at depth of 2 to 314 feet;
slopes of 5 to 50 percent; mod-
erate shrink-swell potential;
rock outerops.

Bedrock at depth of 1 fo 2 feet;
slopes of 2 to 50 percent; low
shrink-swell potential; cobbly.

Bedrock at depth of 314 to more
than 5 feet; slopes of 5 to 75
percent; low shrink-swell poten-
tial; eobbly in JpD; rock out-
crops in JrfF2 and Jsk.

Bedrock at depth of 115 to 214
feet; slopes of 2 to Th percent;
moderate shrink-swell potential;
rock outerops in McF2 and MEE.

Medium to low strength;
medium to low permeahbility
if compacted; high to medium
susceptibility to piping.

Medium strength; low permea-
bility if compacted; medium
to low susceptibility to piping.

Medium to low strength; low
permeability if compacted;
medium to low susceptibility
to piping.

Medium to low strength;
medium to low permeability
if compacted; high to low
susceptibility to piping.

Medium to low strength;
medium to low permeability
if ecompacted; high to low
susceptibility to piping.

Medium strength; medium to
low permeability if eom-
pacted; high to low suscepti-
bility to piping.

Medium strength; medium to
low permeability if com-
pacted; high susceptibility to
piping.

Medium to low strength;
medium to low permeability
if eompacted; high to low
susceptibility to piping.

High to medium strength;
medium to low permeability
if compacted; medium to low
susceptibility to piping.

Moderately slow permeability;
slopes of 2 to 75 pereent; hed-
rock at depth of 314 to more
than 5 feet; cobbly in CoD,
CoFE, CsE, and CsF.

Slow permeability; slopes of 5
to 50 percent; bedrock at
depth of 115 to 2 feet; rock
outerops.

Very slow permeability; slopes
of 2 to 50 pereent; bedrock at
depth of 1 to 113 feet; rock

outerops.

Moderately slow permeability;
slopes of 5 to 75 percent; bed-
rock at depth of more than
5 feet; cobbly in HoCg2; rock
cutcrops in Hpf.

Moderate permeability; siopes
of 9 to 30 percent; sand and
gravel at depth of 4 to 6 feet.

Moderately slow permeability;
slopes of 5 to 50 percent; bed-
rock at depth of 2 to 319
feet; rock outerops.

Moderately rapid permeability;
slopes of 2 to 50 percent; bed-
rock at depth of 1 to 2 feet;
cobbly.

Moderate permeability; slopes
of 5 to 75 percent; bedrock at
depth of 814 to more than 5
feet; cobbly in JpD; rock
cuterops in JrF2 and JsE.

Moderate permeability; slopes
of 2 to 75 percent; bedrock
at depth of 114 to 214 feet;
ll-\g\ilé outerops in McF2 and

Moderate intake rate; mod-
erately slow permeability;
medium to high available
water holding eapacity; bed-
rock at depth of 314 to more
than 5 feet; slopes of 2 to
75 percent.

Moderately slow intake rate;
glow permeability; very low
available water holding
capacity; bedrock at depth of
114 to 2 feet; slopes of 5 to 50
percent; very low fertility.

Slow intake rate; very slow per-
meability; very low available
water holding capacity; bed-
rock at depth of 1 to 115 feet:
slopes of 2 to 50 percent;
very low fertility.

Moderately rapid intake rate;
moderately slow permeability;
high available water holding
capacity; bedrock at depth of
more than 5 feet; slopes of
5 to 75 percent.

Moderate intake rate; moderate
permeability; medium to high
available water holding
capacity; sand and gravel at
depth of 4 to 6 feet; slopes of
9 to 30 percent.

Moderately rapid intake rate;
moderately slow permeability;
low available water holding
capacity; bedrock at depth of
2 to 315 feet; siopes of 5 to
50 percent.

Moderately rapid intake rate;
moderately rapid permea-
bility; very low available
water holding capacity; bed-
rock at depth of 1 to 2 feet;
slopes of £ to 50 percent,

Moderate intake rate; moderate
permeability; medium to high
available water holding
capacity; bedrock at depth of
314 to more than 5 feet;
slopes of 5 to 75 percent.

Moderate intake rate; moderate
permeability; very low to low
available water holding
capacity; bedrock at depth of
113 to 213 feet; slopes of 2 to
75 percent.
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TABLE 6.—Inlerpretations of soil properties
Suitability as sources of—
Hydrologic
Soil series and map symbols goil
group Topsoil Road fill
*Maymen: MmEQ_______ . ______________________ _+D Poor: hedrock at depth of 1 to | Fair: A-4 material .. __________
For Mariposa part, see Mariposa series. 114 feet; slope; gravelly.
McCarthy: . .
MnE_ c Poor: slope______ ________.___. Fair: A-4 material.
MoC, Mot . C Poor: gravelly;slope. ________ Fair: A-4d material______.______
Musick: MrC, MeE, MsE________ B Fair in MrC: slope. Fair to poor: A4 or A-T7
Rock outerop part of MsE is too variable for valid Poor in MrE and MsE: slope; material.
interpretation. rock outerops.
Placer diggings: Pr.
Too variable for valid interpretation.
Rescue: RkD.__________________ . . B Poor: slope; rock outcrops___.__| Fair to poor: A4 or A-6
Rock outerop part is too variable for valid material,
interpretation.
Rock land: Rn.
Too variable for valid interpretation.
Rock outerop: RoE, RpD, RrE.
Toe variable for valid interpretation. For
Ahwahnee part of RoE, see Ahwahnee series; for
Auburn part of RpD, see Auburn series; for
Dubakella part of RrE, see Dubakella series.
Secea: SeE. ... ... | C Poor: slope; roek outerops; Fair to poor: A4 or A-7
Rock cuterop part is too variable for valid gravelly. material.
interpretation.
Shenandoah: SdC_.__________ ____________________ D Fair: sandy loam over clay; Good to poor: A-1, A-2, or
slope, A-T material,
Sierra: SfB, SFC, SID, SkD, SKE_____. . ______ B Good in SiB. Good to poor: A-2, A-4, or
Rock outerop parts of SkD and SkE are too variable Fair in SIC:  slope. A-6 material.
for valid interpretation, Poor in SfD, 5kD, and SkE:
slope; rock outerops.
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Soil features affecting—

Road location

‘Water retention

Embankments

Reservoir area

Irrigation

Bedrock at depth of 1 to 114 feet;
slopes of 2 to T percent; low
ghrink-swell potential; rock
outerops.

Bedroek at depth of 114 to 214
feet; slopes of 15 to 50 percent;
low shrink-swell potential.

Bedrock at depth of 114 to 214
feet; slopes of 5 to 50 percent;
low shrink-swell potential;
cobbly.

Bedrock at depth of 314 to more
than 5 feet; slopes of & to 50
pereent; moderate shrink-swell
potential; rock outerops in Msk,

 Bedrock at depth of 314 to more
than 5 feet; slopes of 5 to 30
percent; moderate shrink-swell
potential; rock outcrops.

Bedrock at depth of 314 to more
than 5 feet; slopes of 2 to 50
pereent; high shrink-swell
potential; roek outerops.

Bedrock at depth of 2 to 314 feet;
slopes of 2 to 15 percent; high
shrink-swell potential,

Bedrock at depth of 314 to more
than 5 feet; slopes of 2 to 50
percent; moderate shrink-swell
potential; rock outerops in SkD
and SkE.

Medium strength; medium to
low permeability if com-
pacted; high to medium
susceptibility to piping.

Medium to low strength;
medium to low permeability
if compacted; high suscepti-
bility to piping.

Medium strength; low permea-
bility if compacted; medium
to low suseeptibility to
piping.

Medium to low strength;
medium to low permeability
if compacted; high to low
susceptibility to piping.

Medium to low strength;
medium to low permeability
if compacted; high to low
susceptibility to piping.

Medium to low strength;
medium to iow permeability
if compacted; high to low
susceptibility to piping.

Medium to low strength;
medium to low permeability
if compacted; high to low
susceptibility to piping.

- Medium strength; medium

to low permeability if com-
pacted; high to low sus-
ceptibility to piping.

Moderate permeability; slopes

of 2 to T5 percent; bedrock at |

depth of 1 to 114 feet; rock
outerops.

Moderately rapid permeability;
slopes of 15 to 50 percent;
bedrock at depth of 114 to
214 feet.

Moderate permeability; slopes
of 5 to 50 percent; bedrock at
depth of 115 to 214 feet;
cobbly.

Moderately slow permeability;
slopes of 3 to 50 percent; bed-
rock at depth of 314 to more
than 5 feet; rock outerops in
MsE.

Moderately slow permeability;
slopes of 5 to 30 percent; bed-
rock at depth of 314 to more
than 5 feet; rock outcrops.

Slow permeability; slopes of
2 to 50 percent; bedrock at
depth of 314 to more than
5 feet; rock outerops.

Very slow permeability; slopes
of 2 to 15 percent; bedrock at
depth of 2 to 315 feet.

Moderately slow permeability;
slopes of 2 to 50 percent;
bedrock at depth of 314 to
more than 5 feet; rock out-
crops in SkD and SkE.

Moderate intake rate; moderate
permeability; very low avail-
able water holding capacity;
bedrock at depth of 1 to 115
feet; stopes of 2 to 75 percent.

Moderately rapid intake rate;
moderately rapid permea-
bility; low available water
holding capacity; bedrock at
depth of 114 to 214 feet;
slopes of 15 to 50 percent.

Moderately rapid intake rate;
moderate permeability; low
available water holding
capacity; bedrock at depth of
114 to 214 feet; slopes of 5 to
50 percent.

Moderate intake rate; mod-
erately slow permeability;
medium to high available
water holding capacity; bed-
rock at depth of 314 to 5 feet;
slopes of b to 50 percent.

Moderate intake rate; mod-
erately slow permeability;
medium to high available
water holding capacity; bed-
rock at depth of 314 to more
than 5 feet; slopes of 5 to
30 percent.

Moderately slow intake rate;
slow permeability; low to
medium available water
holding capacity; bedrock at
depth of 314 to more than
b feet; slopes of 2 to 50
percent.

Moderately rapid intake rate;
very slow permeability; low
available water holding
capacity; hedrock at depth of
2 to 314 feet; slopes of 2 to
15 percent.

Moderate intake rate; mod-
erately slow permeability;
medium to high available
water holding capacity; bed-
rock at depth of 314 to more
than 5 feet; slopes of 2 to
50 percent.
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TABLE 6.—Interpretations of soil properiies

Suitability as sources of —
Hydrologic
Soil series and map symbols soil
group Topsoil Road fill
Bites: SIB, SIC, SID, SmC, SmE. B Good in SIB. Fair to poor: A-5, or A-T
Fair in SIC:  slope. material.
Poor in SID, SmC, and SmE:
slope; very stony.
SBobrante: SoC, SoD, S/D, SfE____ . ______________ C Fair in SeC: slope. Fair to poor; A-4 or A6
Rock outerop parts of SrD and S+F are too variable Poor in SoD, 5D, and SrE: material.
for valid interpretation. slope; rock outerops.
Tailings: Ta.
Too variable for valid interpretation,
Trabuco: TrC, TuD, ToE________________ C Fair in TrC:  loam over clay; Fair to poor;: A-4, A-8 or
Roclk outerop parts of TuD and TuE are too variable slope. A-T material,
for valid interpretation. Poor in TuD and TuE: slope;
rock outerops.

many kinds of buildings, mostly houses and light in-
dustrial or commercial structures. Also important is
information about the erodibility of a disturbed soil.

The nature of the soil limitations and their ratings
are shown in|table 7.| The ratings used to describe the
limitation of ‘€ach soil generally are slight, moderate,
or severe. Some ratings, however, are listed as {ow,
moderate, or high. The ratings are based on the great-
est single limitation, but sometimes more than one
limitation is listed. The rating of slight or low indi-
cates that the soil has few or no limitations. Little or
no adjustment is needed for the indicated use, and no
limitations are shown. A rating of moderate means
that some adjustments are needed for the indicated
use. A rating of severe or high means that extensive
adjustments are needed before the soil is suitable for
the indicated use,

In the paragraphs that follow and in [table 7,|n0n-
farm uses are defined and the soil properties and qual-
ities important in rating the soil limitations for such
uses are given. This information can be related to in-
formation in other parts of this survey. Soil maps at
the back of the survey can be used to guide planning.
Onsite investigations should he made, however, before
beginning construction or other actual use.

In the following paragraphs, for each major non-
farm use, the soil characteristics that determine the
ratings slight and severe and the degree to which
these soil characteristies are expressed are explained
in detail. The reasons for so rating a soil are apparent
and easy to understand. For a rating of moderate,
these same soil characteristics apply to an intermedi-
ate degree, but they are not so easy to define or under-
stand. For this reason, ratings of moderate can be

better comprehended by reading the detailed descrip-

tions of the relevant mapping units.

Divellings.—The ratings and limitations in
are for houses and structures no more than three sto-
ries high. The soil properties and qualities most im-
portant in rating soils for this use are soil drainage
class, presence of stones in the soil, and rock outcrops.
Also important are shrink-swell potential, depth to
hard bedrock or to an impervious layer, and slope.
Kind of sewage system is not considercd a part of the
evaluation for residences. These ratings for dwellings
can also be applied to light industrial buildings and
structures used as recreation facilities.

Soils rated slight are excessively drained to moder-
ately well drained, have slopes of 0 to 8 percent, low
shrink-swell potential, and no stones or rock outcrops.
They are more than 40 inches deep to bedrock. Soils
rated moderate are somewhat poorly drained, have
slopes of 8 to 15 percent, moderate shrink-swell poten-
tial, or as much as 3 percent of the surface covered by
stones or 2 to 10 percent of the surface covered by
rock outcrops. They are 20 to 40 inches deep to bed-
rock in places. Soils rated severe are poorly drained to
very poorly drained, have a high shrink-swell poten-
tial, slopes of more than 15 percent, or more than 3
percent of the surface covered by stones or more than
10 percent of the surface covered by rock outcrops.
They are less than 20 inches deep to bedrock in places.

Excavation—The soil is classified in relation to the
percentage of rock outcrop exposed on the surface,
percent of cobblestones or stones, and depth to hard
bedrock or other impervious material, The presence of
cobblestones, stones, or rock in the upper 5 feet of soil
significantly affects the ease with which a soil can be
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Soil features affecting—

Road location

Water retention

Embankments

Reservoir area

Trrigation

Bedrock at depth of 314 to more
than & feet; slopes of 2 to 50
percent; moderate shrink-swell
potential; very stony in SmC
and SmE.

Bedrock at depth of 2 to 3 feet;
slopes of 2 to 50 percent; mod-
erate shrink-swell potential;
rock outerops in SrD and SrE.

Bedrock at depth of 314 to more
than 5 feet; slopes of 5 to 50
pereent; moderate shrink-swell
potential; rock outerops in TuD

Medium to low strength;
medium to low permeability
if compacted; high to low
susceptibility to piping.

Medium to low strength;
medium to low permeability
if compacted; medium to low
susceptibility to piping.

Medium to low strength;
medium to low permeability
if compacted; high to medium
susceptibility to piping.

Moderately slow permeability;
slopes of 2 to 50 percent; bed-
rock at depth of 314 to more
than 5 feet; very stony in
SmC and SmE.

Moderate permeabhility; slopes
of 2 to 50 percent; bedrock at
depth of 2 to 3 feet; rock out-
crops in 5rD and SrE.

Slow permeability; slopes of &
to 50 percent; bedrock at
depth of 314 to more than
5 feet; rock outerops in TuD

Moderate intake rate; mod-
erately slow permeability;
medium to high available
water holding capacity; bed-
rock at depth of 314 to more
than 5 feet; slopes of 2 to
50 percent.

Moderate intake rate; moderate
permeability; low to medium
available water holding

_eapacity; bedrock at depth
of 2 to 3 feet; slopes of 2 to
50 percent.

Moderate intake rate; slow
permeability; medium to high
available water holding
capacity; bedrock at depth of

and TuE.

and TuE. 3145 to more than 5 feet;

slopes of 5 to 50 percent.

excavated for pipelines, roads, or other construction.
Soft or weathered rock that has a hardness of less
than 3 on the MOHS Scale can be excavated easily by
commonly used earthmoving equipment, Gravel may
be present in any amount without affecting the ease of
excavation. For this interpretation the percent of
stones in the soil profile is estimated by volume in a
manner similar to that for gravel and cobblestones.

Soils that are less than 2 percent rock outcrop expo-
sures, less than 3 percent cobblestones or stones by
volume, and are more than 60 inches deep are rated
slight. Soils that are 2 to 10 percent rock outcrop ex-
posures, 3 to 15 percent cobblestones and stones by
volume, or are 40 to 60 inches deep are rated moder-
ate. Soils that are more than 10 percent rock outcrop
exposures, more than 15 percent cobblestones or
stones by volume, or are less than 40 inches deep to
hard bedrock are rated severe. .
- Septic tank filter fields.—A septic tank filter field
iz a sewage system in which waste is distributed fo a
central tank. and the effluent from the tank is dis-
persed over a very large filter field by lines buried in
the soil. The properties and qualities most important
in rating the soils for the proper operation of such a
system are depth to hard rock, impervious substratum
or seasonal high water table, subsoil texture, permea-
bility, slope, percolation rate, and natural drainage.
None of the soilg in the survey area are considered as
having an exclusively slight limitation for use as sep-
tic tank filter fields. At least one characteristic or
quality limits these soils, and all soils have at least a
slight to moderate limitation,

Soils rated moderate have slopes of 5 to 9 percent,
depths of more than 4 feet, and naturally good drain-

age. All other soils are rated severe because they have
slopes of more than 9 percent, or are less than 4 feet
deep, even if the natural drainage is good. In many
places a limitation results from reduced percolation
and subsoil permeability.

Generally, soils rated slight have a percolation rate
of more than 45 minutes per inch and a permeability
of more than 1 inch per hour. They are excessively
drained to well drained, are more than 6 feet deep,
and have slopes of less than 5 percent, In contrast,
soils rated severe have a percolation rate of less than
75 minutes per inch, have a permeability of less than
.63 inch per hour, or are poorly drained or very poorly
drained. Also, they are less than 4 feet deep and have
slopes of more than 9 percent in places.

Corrosivity of uncoated steel (pipe} —Soil corrosiv-
ity relates to certain physical and chemical character-
istics and qualities of soils. The limitations are based
on such soil properties as texture, conductivity, and
total acidity and drainage, which is influenced by slope,
depth, position, subsoil texture, and underlying layers.
Tt is assumed that the steel structure or pipe is located
in the subsoil, or B horizon, of the soil. If pipe is Io-
cated in other horizons, the limitations for these hori-
zons must be considered. . .

Soils rated low have a total acidity of less than 8,
are coarse textured, moderately coarse textured or me-
dium textured, and are well drained, somewhat exces-
sively drained, or excessively drained. Soils rated mod-
erate have a total acidity of 8 to 12, are moderately
fine textured, medium textured or moderately coarse
textured, or are well drained, moderately well drained,
or somewhat poorly drained. Soils rated high have a
total acidity of more than 12, are moderately- fine tex-
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TABLE 7.—[ nterpretations of the soils for use in community development

Soil

Soil limitations for-—

Ratings for—

Septie tank

Corrosivity of

Shrink-swell

Dwellings Excavation filter fields unceated steel ! potential
Ahwahnee sandy loam, | Moderate: bedrock Slight_______.__ Severe: bedrock at | Low._______________ Low.
2 to 9 percent slopes. at depth of 30 to depth of 30 to 40
40 inches, inches.
Ahwahnee sandy loam, | Moderate: bedrock Slight__.___________ Severe: bedrock at | Low..  ____________ Low.
9 to 15 percent at depth of 30 to depth of 30 to 40
slopes. 40 inches; slope. inches; slope.
Ahwahnee gandy loam, | Severe: slope______ Slight._____________ Severe: bedrock at | Low. _____________ Low.
15 to 30 percent depth of 30 to 40
slopes. inches; slope.
Ahwahnee-Rock out- Severe: 10 to 25 SBevere: 10 to 25 Severe: bedrockat | Low_______ ___  ___| Low.
crop complex, 15 to percent rock out- percent rock out- depth of 30 to 40
30 pereent slopes. ? crops; slope, Crops. inches; slope,
Ahwahnee-Rock out- Severe: 10 to 25 Severe: 10 to 25 Severe: bedrockat | Low_.._____ ______ Low.
crop complex, 30 to percent rock out- percent rock out- depth of 30 to 40
50 percent slopes, 2 crops; slope, crops, inches; slope.
Aiken loam, 2 to 9 Moderate: Slight______________ Severe: moderately | Moderate: total Moderate: more
percent slopes. moderate shrink- slow permeability. acidity 8 to 12, than 35 percent
swell potential. kaolinitic clay.
Aiken loam, 9 to 15 Moderate: Shight__.____________ Severe: moderately | Moderate: total Moderate: more
percent slopes. moderate shrink- slow permeability; acidity 8 to 12, than 35 percent
swell potential, slope. kalonitic clay.
Aiken loam, 15 to 30 Severe: slope._. Slight______________ Severe: moderately | Moderate: total Moderate: more
percent slopes, slow permeability; acidity 8§ to 12. than 35 percent
slope, kaolinitie clay.
Aiken loam, 30 to 50 Severe: slope_ . ____ Slight_________ Severe: moderately | Moderate: total Moderate: more
percent slopes, slow permeability; acidity 8 to 12. than 35 percent
slope. kaolinitic elay.
Aiken cobbly loam, 2 Severe: 15 to 30 Severe: 15 to 30 Severe: moderately | Moderate: total Moderate: more
to 30 percent slopes. percent cobble- percent cobble- slow permeability: acidity 8 to 12. than 35 percent
stones; slope, stones. slope, kaolinitie clay.
Aiken cobbly leam, 30 | Severe: 15 to 30 Severe: 15 to 30 Severe: moderately | Moderate: total Moderate: more

to 50 percent slopes.

Allyvial land, clayey
Alluvial land, loamy _ . _

Argonaut gravelly
loam, 2 to 15 percent
slopes,

Argonaut-Rock out-
crop complex, 2 to
30 percent slopes. ?

Auberry sandy loam, 5
" to 15 percent stopes.

Auberry-Rock outcrop
complex, 15 ta 30
percent slopes, ®

Auberry-Rock outerop
complex, 30 to 50
percent, slopes. 2

percent cobble-
stones; slope,

Variable. ______

Severe: high
shrink-swell
potential.

Severe: high
shrink-swell
potential; 10 to 25
percent rock
outerops.

*

Moderate:
moderate shrink-
swell potential;
slope,

Severe: 10 to 25
percent rock out-
crops; slope.

Severe: 10 to 25
percent rock out-
crops; slope,

See foatnate at end of table.

percent cobble-
stones,

Variable.___________
Varigble.___________

Severe: bedrock at
depth of 18 to 36
inches.

Severe: bedrock at
depth of 18 to 36
inches; 10 to 25
percent rock
outerops,

Moderate: bedrock
at depth of 36 to
46 inches,

Severe: 10 to 25
percent rock
outcrops.

Severe: 10 to 25
percent rock out-
crops.

slow permeability;
slope.

Variable_ . .____
Variable____________
Severe: very slow

permeability.

Severe: very slow
permeability,

Slight to moderate:
moderate permea-
bility.

Severe: slope______

Severe: slope._ . _

acidity 8 to 12.

Variable____
Variable.__________.
High:

fine texture_ .

High: fine texture _

Moderate: moder-
ately fine texture.

Moderate;: moder-
ately fine texture,

Moderate: moder-
ately fine texture.

than 35 percent
kaolinitie clay.

Variable.

Variable.

High: maore than 35
percent mixed
clays.

High: more than

35 percent mixed
clays.

Moderate: 18 to 35
percent mixed
clays,

Moderate: 18 to 25
percent mixed
clays.

! Moderate: 18 to 33
percent mixed
elays.
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TABLE 7.—Interpretations of the soils for use in community dvelopment—Continued

Soil

Soil limitations for—

Ratings for—

Septie tank

Corrosivity of

Shrink-swell

Dwellings Excavation filter fields uncoated steel ! potential

Auburn loam, 2 to 30 Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Low___________ . Low.

percent slopes. depth of 14 to 27 depth of 14 to 27 depth of 14 to 27

inches. inches. inches.

Auburn-Argonaut com-

plex, 2 to 15 percent

slopes:

Auburn part_____. Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Low____________.___ Low.

Argonaut part_____

Auburn-Rock outcrop
eomplex, 2 to 30
percent slopes. *

Auburn-Raock outerop
complex, 30 to 50
percent slopes. *

Boomer loam, 5 to 15
percent slopes.

Boomer loam, 15 to 30
percent slopes.

Boomer-Rock outerop
complex, 5 to 30
percent slopes. ?

Boomer-Roek outerop
complex, 30 to 50
percent slopes.

Chaix sandy loam, 15

to 50 percent slopes, |

eroded.

Chaix-Hotaw complex,
5 to 15 percent
slopes, eroded:

Chaix part__.__ ...

Hotaw part

Chaix-Hotaw complex,
16 to 30 percent
slopes, eroded:

Chaix part________

Hotaw part_______

depth of 14 to 27
inches.

Severe: high
shrink-swell
potential,

Severe: bedrock at
depth of 14 to 27
inches; 10 to 25
percent rock out-
CTODS.

Severe: hedrock at
depth of 14 te 27
inches; 10 to 25
percent rock out-
erops; slope,

Moderate: moder-
ate shrink-swell
potential; slope.

Severe:

Severe: 10 to 25
percent rock out-
erops.

Severe: 10 to 25
percent rock out-
crops; slope.

Severe: slope_ ... ..

Moderate: 2 to 10
percent rock out-
crops.

Moderate: 2 to 10
percent roek out-
Crops.

Severe: alope__ ____

Severe: slope. _____

See footnote at end of table.

slope ... ...

depth of 14 to 27
inches.

Severe: hedrock at
depth of 18 to 36
inches,

Severe: bedrock at
depth of 14 to 27
inches; 10 to 25
percent roek out-
Crops.

Severe: hedrock at
depth of 14 to 27
inches; 10 to 25
percent rock out-
CTOps.

Slight to moderate:
0 to 10 percent
rock outerops.

Slight to moderate:
{ to 10 percent
rock outerops.

Severe: 10 to 25
percent rock out-
crops.

Severe: 10 to 25
percent rock out-
CrOpS.

Moderate: 2 to 10
percent rock out-
Crops.

Moderate: 2 to 10
percent rock out-
Crops.

Moderate: 2to 10
percent rock out-
Crops.

Moderate: 2 to 10
percent rock out-
crops.

Moderate: 2 to 10

percent rock out-
crops.

depth of 14 to 27
inches.

Severe: slow
permeability.

Severe: bedrock at
depth of 14 to 27
inches; slope.

Severe: bedrock at
depth of 14 to 27
inches; slope,

Severe: moderately
slow permeability.

Severe: wmoderately
slow permeability;
slape.

Severe: moderately
slow permeability;
slope.

Severe: Moderately
glow permeability;
slope.

Severe: bedrock at
depth of 20 to 40
inches; slope.

Severe: bedrock at
depth of 20 to 40
inches; slope.

Severe: moderately
slow permeability;
slope.

Severe: bedrock at
depth of 20 to 40
inches; slope.

Severe: moderately
slow permeability;
slope.

Moderate: moder-
ately fine texture.

Moderate: moder-
ately fine texture.

Moderate: moder-
ately fine texture.

Moderate: moder-
ately fine texture.

Moderate: moder-
ately fine texture.

Moderate: moder-
ately fine texture.

High: more than 35
percent mixed

clays.

Low.

Low.

Moderate: 18 to 35
percent mixed
clays.

Moderate: 18 to 35
percent mixed
clays.

Moderate: 18 to 35
percent mixed
clays.

Moderate: 18 to 35
percent mixed

. clays,

Low.

Low.

Meoderate: 18 to 35

percent mixed
clays.

Low.

Moderate: 18 to 35
percent mixed
clays.
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TABLE 7.—Interpretations of the soils for use in community developmeni—Continued

Soil

Soil limitations for—

Ratings for—

Septic tank

Corrosivity of

Shrink-swell

Dwellings Excavation filter fields | uncoated steel ! potential
! I
Chaix-Hotaw complex,
30 to 50 percent
slopes, eroded:
Chaix part________| Severe: 10 to 25 Severe: 10 to 25 Severe: bedrock at | Low_ ______________ Low.
percent rock out- percent rock out- depth of 20 to 40
erops; slope. Crops. inches; slope.
Hotaw part.______ Severe: 10 to 25 Severe: 10 to 25 Severe: moderately | Moderate: moder- | Moderate: 18 to 35

Chaix-Rock outerop
complex, 30 to 75
percent slopes, 2

Chaix very stony loam,
thick solum variant,
5 to 15 percent slopes.

Chaix very stony loam,
thick selum variant,
15 to 30 percent
slopes,

Chaix very stony loam,
thick solum variant,
30 to 50 percent
slopes,

Cohasset loam, 2to 9
percetit slopes.

Cohasset loam, 9 to 15
percent slopes.

Cohasset loam, 15 to
30 percent slopes.

Cohasset cobbly loam,
5 to 30 percent
slopes.

Cohasset cobbly loam,
30 to 50 percent
slopes,

Cohasset-McCarthy
cobbly loams, 15 to
50 percent slopes:

Cohasset part

McCarthy part.___

Cohasset-McCarthy
cobbly loams, 50 to
75 percent slopes.

Cohasset part_____

McCarthy part.___

percent rock out-
crops; slope.

Severe: 10 to 25
percent rock out-
crops; slope.

Severe: .2 to 12 per-
cent cobblestones
and stones.

Severe: 2 to 12 per-

cent cobblestones
and stones; slope.

Severe: 2 to 12 per-
cent cobblestones
and stones; slope.

Shght_ . ___________
" Moderate: slope____
Severe: slope . _____
Severe: 10 to 35

percent eobble-
stones; slope.

Severe: 15 to 40
percent cobble-
stones; slope,

Severe: 15to 35
percent cobble-
stones; slope.

Severe: 15 to 85
percent cobble-
stones; bedrock at
depth of 18 to 32
inches; slope.

Severe: 15 1to 35
percent cobble-
stones.

Severe: 15to 35
percent cobhle-
stones; bedrock at
depth of 18 to 32
inches; slope.

See footnote at end of table,

percent rock out-
CTOpS.

Severe: 10 to 25
percent rock out-
crops.

Severe: 2 to 12 per-
cent cobblestones
and stones.

Severe: 2 to 12 per-
cent eobblestones
and stones.

Severe: 2 to 12 per-
cent cobhlestones
and stones.

Severe: 10 to 35
percent cobble-
stones.

Severe: 15 to 40
percent cobble-
stones,

Severe: 15to 35
percent cobble-
stones.

Severe: 15to 35
percent cobble-
stones; hedrock at
depth of 18 to 32
inches,

Severe: 15 to 35
percent cobble-
gtonhes,

Severe: 15to 35
percent cobble-
stones; bedrock at
depth of 18 to 32
inches.

slow permeability;
slope.

Severe: bedrock at
depth of 20 to 40
inches; slope.

Severe: moderately
slow permeability;
slope,

Severe: moderately
slow permeability;
slope.

Severe:
slow permeability.

Severe: moderately
slow permeability.

Severe: moderately
slow permeability;
slope.

Severe: moderately
slow permeability; :
slope. !

Severe: moderately

slow permeability;
slope.

Severe: moderately
slow permeability;
slope.

Severe: slope

Severe: hbedrock at
depth of 18 to 32
inches; siope.

Severe: slope_ .

Severe: bedrock at
depth of 18 tp 32
inches: slope.

moderately 5

ately fine texture.

Moderate: moder-
ately fine texture.

Moderate: moder-
ately fine texture.

Moderate: moder-
ately fine texture.

Moderate: moder-
ately fine texture.

Moderate: maoder-
ately fine texture,

Moderate: moder-
ately fine texture.

Moderate: moder-
ately fine texture.

Moderate: moder-
ately fine texture.

Moderate: moder-
ately fine texture.

Moderate: total
acidity 8 to 12.

Moderate: moder-
ately fine texture.

Moderate: total
acidity 8 to 12.

| Moderate:

percent mixed
clays.

Moderate: 18 to 35
percent mixed
clays,

Moderate: 18 to 35
percent mixed
clays.

Moderate: 18 to 35
percent mixed
clays.

Moderate: 18 to 35
percent mixed
clays.

Moderate: 18 to 35
percent mixed
clays.

Moderate: 18 to 35
percent mixed
clays.

18 to 35
percent mixed
clays.

Moderate: 18 to 35
percent mixed
clays.

Moderate: 18 to 35
percent mixed
elays.

Moderate: 18 to 35
percent mixed
clays.

Low,.

Moderate: 18 to 35
percent mixed
clays.

Low,



NEVADA COUNTY AREA, CALIFORNIA 85

TABLE 7.— Interpretations of the soils for use in community development—Continued

Soil limitations for-— Ratings for—
Soil
Septic tank Corrosivity of Shrink-swell
Dwellings Excavation filter fields uncoated steel ! potential

Cut and fill land_.._____| Variable ___________ Variasble____________ Variable. . _____ Variable____________ Variable,

Dubakella, shallow Severe: 10 to 25 Severe: 10 to 25 Severe: bedrock at | High: fine texture_. Higy: more than
variant-Rock out- percent rock out- percent rock out- depth of 10 to 20 35 percent
erop complex, 2 to crops; bedrock at erops; bedrock at inches; slope; very serpentinitic clays.
50 percent slopes, ® depth of 10 to 20 depth of 10 to 20 slow permeability.

inches; slope. inches.

Granitic rock land Variable. . _____.| Variable____________| Variable__._._______j Variable..._ . Variable.

Hoda sandy loam, 5 to | Slight_____________.|Slight ___ ____ Severe: moderately | High: fine texture; @ Moderate: more
Y% percent slopes_____ slow permeability. total acidity than 35 percent

greater than 12, kaclinitic clay.

Hoda sandy loam, 9 to | Moderate: slope____| Slight______._____._. Severe: moderately | High: fine texture; | Moderate: more
15 percent slopes slow permeability; total acidity than 35 percent

slope. greater than 12, kaolinitie clay.

Heoda sandy loam, 15 Severe: slope_.____ Slight______________ Severe: moderately | High: fine texture; | Moderate: mare
to 50 percent slopes. slow permeability; total acidity than 35 percent

slope, greater than 12. kaolinitic clay.

Hoda cobbly sandy Severe: 15 to 30 Severe: 15 to 30 Severe: moderately | High: fine texture; | Moderate: more
loam, 2 to 15 per- percent cobble- percent cobble- slow permeability. total acidity than 35 percent
cent slopes, eroded. gtones and stones; stones and stones; greater than 12, kaolinitic clay.

2 to 10 percent 2 to 10 percent
rock outerops. rock outerops.

Hoda-Rock outerop . Severe: 15 to 25 Severe: 15 to 25 Severe: moderately | High: fine texture; | Moderate: more
eomplex, 50 to 75 percent rock out- percent rock out- slow permeability; tatal acidity than 35 percent
percent slopes. * crops; slope. CTOPS. slope. greater than 12. kaolinitie clay.

Horseshoe gravelly Moderate: slope____| Slight______________ Severe: slope i High: total acidity | Low.
toam, 9 to 15 percent greater than 12.
slopes.

Horseshoe gravelly Severe: slope Slight. . __._.______ Severe: slope_ _____ High: total acidity | Low.
loam, 15 to 30 per- greater than 12,
cent slopes. |

Iron Mountain cobbly | Severe: 15 to 30 Severe: 15 to 30 Severe: bedrock at | Low_______________ Low.
loam, 2 to 15 percent percent cobhble- percent cobble- depth of 12 to 22
slopes. stones; bedrock at | stones; bedrock at inches; slope.

depth of 12 to 22 depth of 12 to 22
inches; slope, inches; slope.

Josephine loam, 9 to 15| Moderate: slope_.__| Slight___.__________ Severe: slope_ .. __._ Moderate: moder- | Low,
percent slopes. ; ately fine texture;

total acidity 8 to
12,

Josephine loam, 15 to | Severe: slope__.___ Slight._____._.___._ Severe: slope______ Moderate: moder- | Low.

30 percent slopes. ately fine texture;
total acidity 8 to
12.

Josephine loam, 30 to Severe: slope______ Slight._ . _____.__.._ Severe: slope______ Moderate: moder- | Low.

50 percent slopes. ately fine texture;
total acidity 8 to
12,

Josephine cobbly loam, | Severe: 20 to 25 Severe: 20 to 25 Severe: slope Moderate: moder- | Low.
5 to 30 percent percent cobble- percent cobble- ately fine texture;
slopes. stones; slope. stones, total acidity 8 to

| i 12.

See footnote at end of table,



86

S0IL SURVEY

TABLE 7.-—Interpretations of the soils for use in community development—Continued

Soil

Soil limitations for—

Ratings for—

Septie tank

Corrosivity of

Shrink-swell

Dwellings Excavation filter fields unceated steel 1 potential
Josephine-Mariposa
complex, 15 to 50 per-
cent slopes, eroded:
Josephine part__ __| Severe: slope______| Slight.__________. _.t Severe: slope_____. Moderate: moder- | Low.
ately fine texture;
total acidity 8 to
12.
Mariposa part_____ Severe: bedrock at | Severe: bedrock at ' Severe: bedrock at | Moderate: moder- | Moderate: 18 to 35

Josephine-Mariposa
complex, 50 to 75 per-
cent slopes, eroded:

Josephine part__ __

Mariposa part_____

Josephine-Rock out-
crop complex, 15 to
50 percent slopes. 2

Mariposa gravelly
loam, 2 to 30 percent
slopes.

Mariposa-Maymen
complex, 50 to 75 per-
cent slopes, eroded:

Mariposa part_.___

Maymen part__.__

Mariposa-Rock out-
crop complex, 2 to
30 percent slopes, ?

Maymen-Mariposa
complex, 2 to 50 per-
cent slopes, ernded:

Maymen part

Mariposa part

McCarthy sandy loam,
15 to 50 percent
slopes.

depth of 15 to 31
inches; glope.

Severe: 10 to 25
percent rock out-
crops; slope.

Severe: 10 to 25
percent rock out-
erops; bedrock at
depth of 15 to 31
inches; slope.

Severe: 10 to 25
percent rock out-
crops; slope.

Severe: bedrock at
depth of 15 to 31
inchea; slope.

Severe: 2 to 25
percent rock out-
crops; bedrock at
depth of 15 to 81
inches; slope.

Severe: 2 to 25
percent rock out-
crops; bedrock at
depth of 12 to 18
inches; slope.

Severe: 10 te 25
percent rock out-
erops; bedrock at
depth of 15 to 31
inches; slope.

Severe: 2 to 15
percent rock out-
crops; bedroek at
depth of 12 to 18
inches; slope,

Severe: 21to15
percent rock out-
crops; bedrock at
depth of 15 to 31
inches; slope.

Severe: bedrock at
depth of 18 to 32
inches; slope,

See fnotnates at end of table.

- Severe:

depth of 15 to 31
inches,

Severe: 10 to 25
percent rock out-
crops; slope.

Severe: 10 to 25
percent rock out-
crops; bedrock at
depth of 15 to 31
inches,

10 to 25
percent, rock out-
crops.

Severe: bedrock at
depth of 15 to 31
inches,

Severe: 2 to 25
percent rock cut-
crops; bedrock at
depth of 15 to 31
inches.

Severe: 2 to 25
percent rock out-
crops; bedrock at
depth of 12 to 18
inches.

Severe: 10 to 25
percent rock out-
crops; bedrock at
depth of 15 to 31
inches,

Severe: 2 to 15
percent rock out-
crops; bedrock at
depth of 12 to 18
inches; slope.

Severe: 2 to 15
percent rock out-
crops; bedrock at
depth of 15 to 31
inches.

Severe: bedrock at
depth of 18 to 32
inches.

_ Severe:

depth of 15 to 31
inches; slope.

Severe: slope._____

Severe: hbedrock at
depth of 15 to 31
inches; slope.

Severe: slope_ _____

Severe: bedrock at
depth of 15 to 31
inches; slope,

Severe: hedroek at
depth of 15 to 31
inches; slope.

Severe: bedrock at
depth of 12 to 18
inches; slope.

Severe: bedrock at
depth of 15 to 31
inches; slope.

Severe: bedrock at
depth of 12 to 18
inches slope,

bedrock at
depth of 15 to 31
inches; slope.

Severe: hedrock at
depth of 18 to 32
inches; slope.

ately fine texture;
total acidity 8 to
12.

Moderate: moder-
ately fine texture;
total aeidity 8 to
12,

Moderate: moder-
ately fine texture;
total acidity 8 to
12,

Moderate: moder-
ately fine texture;
total acidity 8 to
12,

Moderate: moder-
ately fine texture;
total acidity 8 to
12,

Moderate: maoder-
ately fine texture;
total acidity & to
12.

Moderate: total
acidity 8 to 12.

Mederate: moder-
ately fine texture;
total acidity 8 to
12.

Moderate: total
acidity 8 to 12.

Moderate: moder-
ately fine texture;
total acidity 8 to
12,

Moderate: total
acidity 8 to 12,

percent mixed
clays.

Low.

Moderate: 18 to 35
percent mixed
clays.

Low.

Moderate: 18 to 35
percent mixed
clays.

Moderate: 18 to 35
percent mixed
clays.

Low.

Moderate: 18 to 35
percent mixed
clays.

Low.

Moderate: 18 to 33
percent mixed
clays,

Low.
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TABLE T.— Interpretaiions of the soils for use in community development—Continued

Soil limitations for—

Soil

Ratings for—

Septie tank

Corrosivity of

Shrink-swell

Secca-Rock outerop

Shenandoah sandy

Sierra sandy loam, 2 to

Sierra sandy loam, 9 to

kella complex, 5 to
50 percent glapes. *

complex, 2 to 50
percent slopes, ®

loam, 2 to 15 percent
slopes.

9 percent slopes,

15 percent slopes.

See footnote at end of table.

Severe:

Severe:

Moderate:

depth of 20 to 26
inches; 25 to 50
percent rock out-
crops; slope.

10 to 40
percent roek out-
crops; high shrink-
gwell potential:
slope,

high shrink-
swell potential.

Slight to moderate:

0 to 10 percent
rock outerops.

0to 10
percent rock out-
Crops.

depth of 20 to 26
inches; 25 to 50
percent rock out-

crops.

Severe: 10 to 40
perecent roek out-
Crops.

Slight______________

Slight to moderate:
0 to 10 percent
rock outerops.

Slight to moderate:
;0 to 10 percent
|  rock outcrops.

depth of 20 to 26
inches; slope.

Severe: slow per-
meability; slope.

Severe: very slow
permeahility; bed-
rock at depth of
27 to 40 inches.

Severe: maoaderately
slow permeability.

Severe: moderately
slow permeability;
slope.

High: fine texture__

High: fine texture._
Moderate: moder-
ately fine texture,

Moderate: moder-
ately fine texture. ‘

Dwellings Excavation filter fields uncoated steel ! potential

MecCarthy cobbly loam, ' Severe: 15 to 50 Severe: 15 to 50 Severe: bedrock at | Moderate: total Low,

5 to 15 percent percent cobble- percent cabble- depth of 18 to 32 acidity 8 to 12.
slopes. stones; hedrock at stones; bedrock at inehes; siope.

depth of 18 to 32 depth of 18 to 32

inches, inches,

McCarthy eobbly loam, | Severe: 15 to 50 Severe: 15 to 50 Severe: hedrock at | Moderate: total Low,
15 to 50 percent percent ¢obble- pereent cobble- depth of 18 to 32 acidity & to 12,
glopes. stones; bedrock at | stones; bedrock at inches; slope.

depth of 18 to 32 depth of 18 to 32
inches; slope. inches,

Musick sandy loam, 5 | Moderate: 2 to 10 | Moderate: 2 to 10 | Severe: moderately | Moderate: moder- | Moderate: 18 to 35

to 15 percent slopes. percent rock out- percent roek out- slow permeability; ately fine texture; percent mixed
crops; slope. crops. slope, total acidity 8 to clays.
12,

Musick sandy loam, 15 | Severe: slope____._! Moderate: 2 to 10 Severe: moderately | Moderate: moder- | Moderate: 18 to 35

to 50 percent slopes. percent rock out- slow permeability; ately fine texture; percent mixed
crops. slope. total acidity 8 to clays.
12. ‘

Musick-Rock outerop Severe: 10 to 25 Severe: 10 to 25 Severe: moderately Moderate: moder- ‘ Moderate: 18 to 35
complex, 5 to 50 percent rock out- percent rock out- slow permeability; ©  ately fine texture; pereent mixed
percent slopes. ? crops; slope. CTOPS. slope. i total acidity 8 to clays.

12.

Placer diggings________ * Variable.__________| Variable._______._._| Variable___.________ Variable____________| Variable.

Rescue-Rock outerop Severe: 10 to 25 Severe: 10 to 25 Severe: moderately | Moderate: moder- Moderate: 18 to 35
complex, 5 to 30 percent rock out- percent rock out- slow permeability; ately fine texture. percent mixed
percent slopes, ® i crops; slope, crops. slope. clays.

]

Rockland. ______.____ Variable __________ Variable. ... ___ . ____ Variable.___________ Variable___________. Variable.

Raock-outerop-Ahwah- : Severe: 25 to 50 Severe: 25 to 50 Severe: bedrock at | Low_______________ Low.
nee complex, 9 to 50 percent rock out- percent rock nut- depth of 30 to 40
percent slopes, ? crops; slope, crops; slope. inches; slope.

Rock outerop-Auburn | Severe: hedrock at | Severe: bedrock at | Severe: bedrock at | Low_______________ Low.
complex, 2 to 30 depth of 14 to 27 depth of 14 to 27 depth of 14 to 27
percent slopes. ® inches; 25 to 50 incheg; 25 to 50 inches; slope.

percent rock out- percent rock out-
erops; slope. crops. :
Rock outerop-Duba- 1 Severe: bedrock at | Severe: hbedrock at | Severe: hedrock at | High: fine texture_ | Moderate: more

than 35 percent
serpentinitic clay;
30 to 50 percent
gravel and cobble-
stones,

High: more than
35 percent mixed
clays.

High: more than
35 percent mont-
morillonitic eclay.

Moderate: 18 to 35
|  percent mixed
clays.
Moderate: 18 to 35
percent mixed
clays.
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TABLE 7.—Interpretaiions of the soils for use in community development-—Continued

Soil limitations for—

Ratings for-—

Seil Septic tank Corrosivity of Shrink-swell
Dwellings Excavation filter fields uncoated steel ! potential

Sierra zandy loam, 15 Severe: slope____.__ Slight to moderate: Severe: moderately | Moderate: moder- | Moderate: 18 to 35
to 30 percent slopes. 0 to 10 percent slow permeahility; ately fine texture, percent mixed

rock outcrops. glope. clays.

Sierra-Rock outerop Severe: 10 to 25 Severe: 10 to 25 Severe: moderately | Moderate: moder- | Moderate: 18 to 35
complex, 15 to 30 percent rock out- pereent rock out- slow permeability; ately fine texture. pereent mixed
percent slopes. 2 erops; slope. crops. slope. clays.

Sierra-Rock outerop Severe: 10 to 25 Severe: 10 to 25 Severe: moderately | Moderate: moder- | Moderate: 18 to 35
complex, 30 to 50 percent rock out- percent rock out- slow permeability; ately fine texture. percent mixed
percent slopes 2, craps; slope. Crops. slope. clays,

Sites loam, 2 to ¢ Slight._.__________. Slight_____________. Severe: moderately | High: fine texture; | Moderate: more
percent slopes. slow permeahility. total acidity than 35 percent

greater than 12. kaolinitic elay.

Sites loam, 9 to 15 Moderate: slope____f Slight______________ Severe: moderately | High: fine texture; | Moderate: more
percent slopes. slow permeability; i  total acidity than 35 percent

slope. greater than 12, kaolinitic clay.

Sites loam, 15 to 30 Severe: slope_____. Slight._._.__._ ______ Severe: moderately | High: fine texture; | Moderate: more
percent slopes. slow permeability; total acidity than 35 percent

slope. greater than 12, kaolinitie clay.

Sites very stony loam, | Severe: 10 to 25 Severe: 10 to 25 Severe: moderately | High: fine texture; | Moderate: more
2 to 15 percent percent stanes and percent stoneg and slow permeability; total acidity than 35 percent
slopes. cobblesteones. cobblestones. slope. greater than 12, kaolinitic clay.

Sites very stony loam, | Severe: 10 to 25 Severe: 10 to 25 Severe: moderately | High: fine texture; | Moderate: more
15 to 50 percent percent stones and percent stones and slow permeability; total acidity than 35 percent
slopes. cobblestones; cobblestones. slope. greater than 12, kaolinitie clay.

slope.

Sobrante loam, 2 to 15 | Moderate: bedrock | Severe: hedrock at | Severe: hedrock at | Moderate: moder- | Moderate: 18 to 33
percent slopes. at depth of 24 to depth of 24 to 36 depth of 24 to 36 ately fine texture. percent mixed

36 inches; 0 to 10 inches. inches; slope. clays.
percent rock out-
crops; slope. ;

Sobrante loam, 15 to Severe: slope_______ ! Severe: bedrock at | Severe: bedrock at | Moderate: moder- | Moderate: 18 to 35
30 percent slopes. depth of 24 to 36 depth of 24 to 36 ately fine texture, percent mixed

inches. inches; slope. clays.,

Sobrante-Rock out- Severe: 10 to 25 ! Severe: bedrock at | Severe: bedrock at | Moderate: moder- | Moderate: 18 to 36

crop complex, 2 to
38 percent slopes. ?

Sobrante-Rock cut-
crop complex, 30 to
50 percent siopes. ?

Tailings___._._________

Trabuco loam, 5 to 15
percent slopes.

Trabueo-Rock outerop

complex, 13 to 30
percent slopes. ?

Trabueo-Rock outerop

complex, 30 to 50
pereent slopes, ®

percent. rock out-
. crops; slope.

Severe: 10 to 25
percent rock out-
crops; slope

Variable_______._

Moderate: 0 to 10
percent rock out-
crops; slope.

Severe: 10 to 25
percent rock out-
crops; slope.

Severe: 10 to 25
percent, rock out-
crops; slope.

depth of 24 to 36
inches; 10 to 25
percent rock out-
Crops.

Severe: bedrock at
depth of 24 to 36
inches; 10 to 25
percent rock out-

Crops.

Variable _ _______

Moderate: 0 to 10
percent roek out-
crops.

Severe: 10 to 25
percent rock out-
crops.

Severe: 10 to 25
percent roek out-
crops,

depth of 24 to 36
inches; slope.

Severe: bedrock at
depth of 24 to 36
inches; slope.

Variable____________
Severe: slow per-

meability; slope.

Severe: slow per-
meahility; slope.

Severe: slow per-
meability; slope.

ately fine texture.

Moderate: moder-
ately fine texture.

Variable._._________

High: fine texture__

High: fine texture__

High: fine texture. _

percent mixed
clays,

Moderate: 18 to 35
percent mixed
clays.

Variable.
Moderate: 35 per-
cent mixed clays.

Moderate: 35 per-
cent mixed clays.

Moderate: 35 per-
cent mixed clays.

! Total acidity figures for corrosivity are given as meq. H 4 per 100 gms. of soil.
2 Rock outerop part not rated.
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tured or fine textured, and well drained or are moder-
ately well drained to somewhat poorly drained or
poorly drained. Total acidity has been determined for
selected soils.

Shrink-swell potential.—Shrink-swell potential is
that quality of the soil that determines its volume
change with change in moisture content., The volume-
change potential of soils is influenced by the amount
of moisture change and the amount and kind of elay
in the soil. Classification for shrink-swell potential is
based on the B horizon, or subsoil, Interpretations are
for light-weight structures of less than four stories,

Soils rated low are from 0 to 18 percent mixed or
montmorillonitic clay mineral or from 0 to 35 percent
kaolinitic clay. They have a coefficient of linear exten-
gibility (COLE), expressed in inches per inch, of less
than 0.03. The soils rated moderate are 18 to 35 per-
cent mixed or montmorillonitic clayg or more than 35
percent kaolinitic elay. They have a COLE of 0.03 to
0.06. Socils rated high are more than 35 percent mixed
or montmorillonitic clays and a COLE of 0.06. The
percent and type of clay and the COLE for selected
soils have been_determined by laboratory analysis and
are recorded inltable 9 pn page 96.

In planning the use of soils for different kinds of
community development, reliable information about
soils is necessary if the best use is to be determined.
Generally, the soils most suitable for farming are the
soils that are also most suitable for building sites and
other nonfarm uses. Some soils, however, are more
suitable for one kind of use than another. The nature
of the individual soils themselves, therefore, is an im-
portant consideration in any orderly plan for land use.
Individual soils are described in the zection “Descrip-
tions of the Soils.”

Formation and Classification

of the Soils

This section deseribes the geologic and geomorphic
history of the Nevada County Area and explains the
factors affecting soil formation, the soil-forming proc-
esses as they relate to soil morphology, and the classi-
fication of the soils.

Geology and Geomorphic History

A summary of the geologic and geomorphic history
can be helpful in understanding the relationship be-
tween parent material and relief in the survey area.
Such a summary follows.

The Nevada County Area is in the Sierra Nevada
geomorphic province and lies on the western slope of
the Sierra Nevada Range. Early in geologic time, in
the late Paleozoic period, the Area was covered by a
vast inland sea in which large amounts of several
kinds of sediment were deposited. The sediment of
this sea was uplifted and folded to form the meta-
morphic rocks of the Calaveras group. After that
came fine-grained marine deposits, which formed the
Maripoga formation. Intense felding and metamor-
phism followed, which destroyed the sea once more. As

a result, nearly continuous belts of vertically tilted
rocks that have ridges extending generally to the north-
west were formed. Fine-grained sedimentary rock was
changed to slate; siliceous sediment, to guartzites and
metacherts; volecanic rock, to amphibolite schists and
greenstone; and caleareous ooze, to crystalline lime-
stone.

Then the Area was intruded by ultrabasic rock,
most of which was altered to serpentine, Soon there-
after a sequence of granitic-type rocks was emplaced
on a major scale, beginning with the more basic ggb-
brodiorite and followed by the more acid granodiorite.
At that time slopes in the Area were alined more gently
westward than they are today. The crest of the Sierra
Nevada, however, was approximately in its present lo-
cation. Then the surface of the folded sedimentary and
voleanic rock was lowered throughout by a long period
of erosion, and large areas of the granitic batholith
became exposed.

The voleanic activity began in the Sierra Nevada in
the late Eocene period. Rhyolitic ash fell at the lower
elevations, and, at the higher elevations, both flows
and ash falls were deposited. These ash falls and flows
formed the Valley Springs formation. This choked the
stream channels, and the drainage system was com-
pletely changed. After the rhyolitic emissions, the vol-
canoes began to discharge andesitic material, mostly
mud flows, dust, and lava flows. These flows formed
the Mehrten formation. A volcanic plain then formed
that again choked the streams, and new drainageways
formed. The geologic activity of this time marked the
beginning of the present land forms and had a strong
influence in forming the soil patterns in the Area.

In early Pleistocene times, a major uplift of the
Sierra Nevada Range was caused by faulting along
the Range’s east flank. The western slope wag uni-
formly tilted upwards. Then the west-flowing rivers
and streams in the newly uplifted area removed much
of the voleanic debris and cut deep canyons into the
underlying material, leaving long, tabular, volcanic
ridges and exposures of Tertiary river gravel, rhyoli-
tic tuff, and granitic and metamorphic rock.

Factors of Soil Formation

Soil has been defined as a natural formation on the
surface of the earth in which plants grow; it is com-
posed of organic sand mineral materials (21). Soils dif-
fer in their appearance, composition, management re-
quirements, and productivity in different localities, or
even within very short distances in the same locality.
The factors that cause soils to differ are: relief, or lay
of the land, and drainage; physical and mineralogical
composition of the parent material of the soil; climate
under which the soil material has accumulated; biolog-
ieal activity, including plant and animal life in and on
the soil; and length of time the forces of formation
have acted on the soil material. Each soil is affected
by all five factors, but the relative effect and impor-
tance of each varies from one soil to another.

Relief and drainage

Present-day relief and drainage consists of deeply
entrenched streams that flow in a general southwest-
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ward direction. The deep canyons are V-shaped. The
remnant ridges of andesite are tabular and have a
slight west-facing slope. Areas of metamorphic rock
are complex and steep and have many narrow ridges
that lie in a dendritic drainage pattern. The topogra-
phy is less rugged in the foothills. Areas of gabbro-
diorite and granodiorite are smooth and rounded.
Some of the granodiorite areas have the appearance
of being in a basin because they are rimmed by more
resistant metamorphic rock. A few alluvial bottoms
and terraces are along streams of the present-day and
Tertiary periods.
Most of these areas have been mined for gold.

Parent material

Parent material exerts one of the strongest influ-
ences on soil formation in the Nevada County Area.
Most of the soils are on uplands and formed in place
in metamorphic rock, sedimen%f-: chk, granitic rock,
or andesitic conglomerate | (fig. 15) Specifically, the
soils of the Area and their parent material are these:

and the Sierra Nevada batholith exposed. In these
places are soils of the Sierra, Chaix, Musick, Hoda,
Hotaw, Auberry, and Ahwahnee series, The parent
rock is weathered to a considerable depth, and the
soils are 2 to more than 5 feet deep. The weathered
rocks contain many angular, coarse grains of sand,
mostly quartz, which form soils that have a surface
layer of sandy loam. The abrasive action of the grains
of sandy material carried by runoff accounts for the
susceplibility of these soils to erosion. The rounded to-
pography and the depth of the soils indicate that geo-
logic erosion alse is relatively rapid.

Narrow bands of ultrabasic rock, mostly serpentine,
underlie some areas. The ultrabasic rock contains
large amounts of magnesium in relation to calcium.
The Dubakella soils, which exemplify this, are very
low in fertility as a result.

The relationship of parent material to soil patterns
can be geen on the general soil map at the back of this
survey. The main difference between groups of soil as-
sociations is parent material, and many of the scil

Tiype of porent malerial
Stratified mixed alluvium (recent)
Stratified mixed alluvium (Tertiary river gravels)
Andesitic conglomerate (Mehrten formation)
Granodiorite

Gabbrodiorite

Serpentine

Slate (Mariposa group)

Metamorphosed volcanic rock, greenstone,
amphibolite schist

Slates and Schists (Calaveras group)

Seil series or land fype name

Loamy and clayey alluvium

Horseshoe

Ailken, Cohasset, Iron Mountain, Josephine, McCarthy

Ahwahnee, Auberry, Chaix, Hoda, Hotaw, Musick, Sierra,
Shenadoah, Trabuco

Boomer, Chaix variant, Secca, Sites

Duhbakella, Dubakella variant

Mariposa, Josephine

Auburn, Argonaut, Boomer, Cohasset, Josephine, Rescue,
Secca, Sobrante, Sites

Mariposo, Maymen, Sites, Josephine

Metamorphic rock is generally not easily weathered.
It mostly forms shallow, gravelly soils that contain
many rock outcrops. Metamorphic and sedimentary
rock are fine grained and form soils that have a sur-
face layer of loam or silt loam. Some of these soils are
low in fertility, probably because the sediment from
which these rocks formed had been weathered in an
earlier erosion cycle, For example, the Josephine soils
are not so fertile as the adjacent Cohasset soils, which
formed in material from andesitic rock. At the lower
elevations amphibolite schist and greenstone form the
Auburn soils. The Auburn soils are shallow loam and
have many rock outcrops. The Calaveras and Mariposa
formation are folded so that they are tilted nearly
vertically. The bedding planes of the metasedimentary
schists and slates are exposed at the surface of these
formations. The variability in composition of this
stratification is reflected in the variation of soils
within short distances. Depth and other characteris-
tics of the soil change rapidly. Examples are Mari-
posa, Josephine, and Sites soils.

Among the soils on andesitic conglomerate are those
of the Aiken and Cohasset series, The andesitic con-
glomerate is deeply weathered, especially in the Aiken
soils, because this material is porous and weathers
easily., The andesite is moderately fine grained and
forms soils that have a surface layer of loam or sandy
loam. A shallow soil that formed on thig parent mate-
rial is the Iron Mountain goil.

Soils underlain by granitic rock are present in
places where the overlying rocks were stripped away

boundaries are closely related to the boundaries of the
geologic formations.

Climate

Climate has a marked influence on soil formation.
Heat and moisture strongly influence the kind and
amount of vegetation that grows, the rates at which
organic matter decomposes, minerals weather, mate-
rial is removed from some horizons, and material in
other horizons accumulates,

Temperature and precipitation in the Area vary
with elevation. In the western part of the Area, near
the Yuba County line, the elevation generally ranges
from 300 to 800 feet, the precipitation is 26 to 30
inches, and the mean annual temperature is about 60°
F. The precipitation increases and the temperature de-
creases regularly with the increase in elevation. At an
elevation of about 4,500 feet, the annual precipitation
is 50 to 60 inches and the mean annual temperature is
about 55° F. Above 3,000 feet, a significant amount of
precipitation falls as snow.

Summers in the Area are hot and dry; and winters
are cool and moist. Rainfall in summer is insighificant
except for a few thundershowers in the higher moun-
tains. Significant rainfall generally begins early in
fall, reaches a maximum in midwinter, and ends late
in spring.

The content of organic matter in the soils is great-
est at high elevations where the climate is cool and
moist. At elevations of more than 4,500 feet, growth is
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Figure 15.—In this road-cut area andesitic 10l of the Mehrten Formation is over chyolitie taff of the Valley Springs Formation.

not so rapid as at lower elevations, because of cool
temperatures and a short growing season. Neverthe-
less, these soils are high in organic matter because the
roots of the plants are generally coarse and the cool
temperatures do not favor rapid decomposition, At
intermediate elevations the soils have a moderate
amount of organic matter even thougrh decomposition
is rapid. The rainfall is abundant and the temperature
is moderate. The vegetation is abundant, and a large
amount of plant residue is returned to the soil. At
lower elevations the soils have a low amount of organic
matter. The vegetation consists mostly of annual
grasses and forbs. Even though the soils are dry in
summer and early in fall, the warm and moist weather
in spring and late in fall favors rapid decomposition
of the very fine grass roots,

The trend of increasing content of organic matter
with increasing elevation and decreasing temperatune
probably reverses itself at elevations above those in
the survey area.

Rainfall in the Area is sufficient to leach the soils of
lime and other water-soluble material. In places, sur-
plus water accumulates in the soil during the wetter
seasons, The surplus water is retained by the soil, per-
colates through it, or is lost through runoff. Surfuce
runoff, however, does not cause a major loss of water
in the Area. Thus, even at low elevations enough rain

falls to leach the soils of carbonates and soluble salts.
Evidences of leaching are the absence of lime in prac-
tically all profiles, the presence of clay films at consid-
erable depths in many of the soils or in the weathered
rock, and the constant or decreasing reaction of the
soil with depth.

Between clevations of 1,800 and 1,700 feet, the soils
appear to undergo the most intensive weathering, be-
cause they are still moist when they warm in the sum-
mer. In general, soils at these elevations have a
thicker profile and a redder, finer-textured Bt horizon
than those at higher or lower elevations, Lack of mois-
ture when the soils are warm limits the rate of weath-
ering. On the other hand, cooler temperatures at high
elevations along the castern boundary of the Area
slow chemical reactions and limit weathering.

The Arvgonaut and Shenandoah soils are exceptions.
The Argonaut soils are present at the loweyr eleva-
tions, but they have clay Bt horizons associated with
rapid weathering, This is caused by translocation of
some clav from the A horizon to the B horizon, and by
the fact that these soils formed on relatively massive
rocks where slopes are gentle and commonly coneave.
The bedrock is impermenble, and the topography such
that water is trapped above the bedrock. These soils
stay moist longer in summer and the rock weathers in
place to clay,
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Biological activity

The vegetation from the western boundary of the
Area eastward congists progressively of grass, oak
and grass intermingled in places with brush, areas of
oak and grass transitional to coniferous forest, and
coniferous forest. The pattern of vegetation has been
changed somewhat because of fires, grazing practices,
clearing, and short periods of cultivation.

Soils formed under grass and oak and grass have a
thin A horizon about 3 to 9 inches in thickness and
contain relatively low amounts of organic matter.
Most of these soils have been used for grazing for
more than a hundred years. The amount of plant resi-
due left after grazing each year varies greatly accord-
ing to grazing practices and seasonal growth, Under
average grazing methods, yearly additions of organic
residue to the soils are estimated to be between 400
and 1,500 pounds per acre of stems and leaves and an
equivalent weight of roots. Thus, about 800 to 3,000
pounds of organic matter are returned to the soil each
year, mostly to the A horizon. Most soils contain be-
tween 1 and 2 percent organic matter in the A hori-
zon; thus, between 30,000 and 60,000 pounds would ac-
cumulate in the upper 9 inches of soils in 20 to 40
vears if no decomposition oceurred. As evidence indi-
cates that the organic-matter content of the soil ig in-
creasing, it is assumed that micro-organisms decom-
pose the annual additions of organic matter.

Near Wolf Mountain some Secca soils are under
extensive areas of brush. These soils are susceptible to
erosion because brush, which has few fine surface
roots, does not adequately protect the soil even though
the overstory is thick. Furthermore, grass does not
grow well under brush. Erosion consequently is active
under the brush and has left a gravel pavement and
exposed rock outerop over much of this area. Also, ad-
ditions of organic matter to the soils are low. The rel-
atively coarse roots probably account for a carbon-
nitrogen ratio of 15 to 18 or more, high in comparison
to the ratio of less than 15 to 1 of soils under grass.

Soils in the transition zone between areas of oak
and grass and areas of coniferous forest have an A
horizon that is somewhat thicker and higher in con-
tent of organic matter than the same soils at lower el-
evations. Here changes in vegetation have occurred in
plages because of fires or minor fluctuations in cli-
mate.

The soils formed under coniferous forest have a mat
of litter and duff from 1% inch to more than 6 inches
thick. Such material is acid and contributes to the
acidity of the soils. Tree roots follow cracks and frae-
ture planes in the parent rock and help to break up
the rocks. In places, roots in the upper 2 or 3 feet of
the soil make up more than 20 percent of the total vol-
ume of soil material, and their growth and decomposi-
tion make the soil more porous. In soils formed under
forest, the carbon-nitrogen ratio is more than 20 to 1.

Burning also hag influenced the soils in many ways.
The main causes of fire are man’s carelessness and
lightning. Repeated burning depletes organic matter
and thus influences the characteristics of the surface
layer. Fire also changes plant ecology, resulting in dif-

ferent plant communities. In this way one of the soil-
forming factors becomes altered.
Time

The geologic age of the parent rock does not neces-
sarily relate to the age of the soils. None of the soils
in the Area show signs of being old, This is probably
because, on the natural slopes, the geologic erosion
progresses at about the same rate as the formation of
soil.

The oldest so0ils in the Area are those in relatively
undissected tracts, and the youngest are those on nar-
row steep divides, on very steeply sloping areas, or
other areas subject to erosion. The Aiken soils formed
on remnants of the volcanic plain as tabular ridges
and are considered to be the oldest soils. Other soil
materials were exposed after the voleanie plains were
dissected or stripped away by erosion, and their soils
are thus more youthful. An example of the sequence of
goil formation in the Area is illustrated by Maymen,
Mariposa, Josephine, and Sites soils. The Maymen
soils are on narrow ridge crests or adjacent steep side
slopes. These soils are shallow to hard bedrock and
lack a B2t horizon, The Mariposa soils are on broader
divides and less erodible side slopes than the Maymen
soils. They are shallow to moderately deep and have a
weak B2t horizon. The Josephine soils are in areas
where slopes are long and stable or in lower areas on
gently sloping divides. They are deep and have a dis-
tinet B2t horizon of silty clay loam. The Sites soils are
in the most stable positions of the landscape and have
a B2t horizon of red clay. In places differences in
these soils, however, are related to the ease of weath-
erability of the stratified parent rock. Moisture and
temperature also account for some of these differ-
ences.

Soil-Forming Processes and Morphology

Because the influence of the soil-forming factors
varies greatly within the survey area, many different
kinds of soils have formed. Many soils in the Area
have several prominent horizons; some have only one
horizon, and others have several weak horizons. In
places soils that have prominent horizons are adjacent
to those that have less distinct horizons. The processes
that have had the greatest influence in horizon forma--
tion are the weathering of parent materials, the accu-
mulation of organic matter, the formation and trans-
location of clays, and the influence of iron oxides.

Some of the distinguishing features of the soils
formed from bedrock are related to the degree to
which the parent material has weathered. For exam-
ple, where weathering has been slight, the soils have
few horizons and, generally, distinguishing features
that come from their parent material. As weathering
increases, horizon differences are less directly related
to the parent material and are more the products of
alteration. The deep Aiken soils have a red clay Bt ho-
rizon and other horizons that contrast sharply with
t};e underlying brownish-yellow andesitic conglomer-
ate,

In all soils of the Area, enough organic matter has
accumulated on the surface to form an Al horizon.
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This Al horizon ranges from a thin, faint horizon,
pale in color, to a thick, congpicuous horizon, dark in
color., At the lower elevations the soils have an Al ho-
rizon about 3 to 8 inches thick that is about 2 percent
or less organic matter. Organic matter does not accu-
mulate in large quantities because of warm tempera-
tures. In the eastern part of the Area, cooler tempera-
tures prevail, and so the Al horizon is thicker, darker,
and higher in organic matter. The Aiken soils have a
thick, dark A1l horizon that is about 6 percent organic
matter in the upper 15 inches.

The translocation of silicate clay minerals has taken
place in many soils in the Area. The clay films on ped
faces and in root channels, as well as colloidal bridges
between the sand grains, indicate the movement of
clay minerals from the A horizon to the B2t horizon.
Auburn soils have little or no translocated clay. Mu-
sick soils have a large amount of translocated clay, as
20 percent more clay is in the B2t horizon than in the
A1l horizon. Another evidence of the translocation of
clay is the many thick clay films in the Bt horizon.

Iron affects the color of many soils. In well-drained
soils, iron is oxidized and produces yellow and red col-
ors. Where the iron has been translocated in the pro-
file, the colors are more intense. Aiken, Musick, and
Sites soils are examples. The translocation of iron is
greatest in soils at elevations from 2,000 to 4,000 feet.
Here the temperature favors a high degree of weath-
ering and a considerable amount of water percolates
through the soil, Forest litter on the surface produces
organiec acids that help to release iron for downward
migration, This inecrease is indicated in the redder
color of the B2t horizon in such soils as those of the
Aiken and Sites series. The reduction of iron is not an
important process in the Area, but it dees happen in
poorly drained soils like Alluvial land, clayey. This
process, called gleying, gives rise to black, gray, and
blue-green colors.

Classification of the Soils

Classification consiste of an orderly grouping of
soils according to a system designed to make it easier
to remember soil characteristics and interrela-
tionships. Classification is useful in organizing and
applying the results of experience and research. Soils
are placed in narrow classes for discussion in detailed
soil surveys and for application of knowledge within
farms and fields, The many thousands of narrow
classes are then grouped into progressively fewer and
broader classes In successively higher categories, so
that information can be applied to large geographic
areas.

Two systems of classifying soils have been used in
the United States in recent years. The older system
was adopted in 1938 (38) and revised later (8). The
system currently used by the National Cooperative
Soil Survey was developed in the early sixties and
adopted in 1965, It is under continual study (7, 10).

The current system of classification has six catego-
ries. Beginning with the most inclusive, these catego-
ries are the order, the suborder, the great group, the
subgroup, the family, and the series. The criteria for

classification are soil properties that are observable or
measurable, but the properties are selected so that
soils of similar genesis are grouped together. The
placement of some soil series in the current system of
classifieation, particularly in families, may change as

mar ise information becomes available.

ITab]e 8 khows the classification of each soil series of
the Nevada County Area by family, subgroup, and
order, according to the current system, Soils of the
Area are in three orders: Alfisols, Inceptisols, and Ul-
tisols, which are discussed in the following pages.

Alfisols are soils with ochric epipedons and argiliic
horizons, Generally, these soils have a bage saturation
of more than 35 percent. All the Alfisols in this Area
are seasonally dry for 60 or more consecutive days in
most years and, with the exception of Shenandoah
soils, do not have a 15 percent clay increase within 1
inch of the upper boundary of the argillic horizon.
Many of the Alfisols in the Area have some properties
that are similar to Mollisols and Ultisols.

The Ahwahnee, Argonaut, Rescue, Secca, Sobrante,
Dubakella, and Trabuco soils have ochric epipedons
and some properties of Mollisols as a result of having
a slightly darker A horizon than Typic Haploxeralfs.
To a depth of 4 inches, these soils have a moist value
darker than 3.5 or are more than 1 percent organic
matter. The laboratory_data for the Secca and Tra-
buco soils are given iThese data show that
the content of organic carbon, to a depth of 4 inches,
is high enough to be equivalent to more than 1 percent
of the organic matter. These soils are classified in the
subgroup Mollic Haploxeralfs.

These soils differ at the family and series level. The
Ahwahnee soils have coarse-loamy, argillic horizons.
The Argonaut, Secca, and Trabuco soils bave fine, ar-
gillic horizons, but differ at the series level. The Du-
bakella soils are in the family of clavey soils. The Res-
cue and Sobrante soils have fine loamy, argillic
horizons, but they also differ at the series level. The
Argonaut series consists of shallow to moderately deep
soils that formed on metabasic rock.

The Hoda, Cohasset, Musick, Hotaw, and Boomer
soils are at higher elevations and under conditions of
higher rainfall than the other Alfisols in the Area.
This additional rainfall has leached more of the bases
from the soil so that, in places, the argillic horizons
have a base saturation of less than 75 percent. These
data are shown in[table 9] and confirmed in the sam-
pling of the Hoda soils and the laboratory data. These
soils have a base saturation in the epipedon of slightly
more than 50 percent, but soils nearby and at slightly
higher elevations no doubt have base saturation of less
than 50 percent. The Hoda soils have an umbric epipe-
don. Other soils in this subgroup have ochric epipe-
dons. Although not present at higher elevations and
under conditions of higher rainfall, Auberry and
Sierra soils have a base saturation of less than 75 per-
cent in parts of the argillic horizon, All of these goils
are classified as Ultic Haploxeralfs.

The Dubakella variant has a lithic contact within a
depth of 20 inches and is classified as a Lithic Haplox-
eralf,
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. TABLE 8. —Classification of soil series into higher categories

Series Family Subgroup Order
Ahwahnee_ ___________ _______ Coarse-loamy, mixed, thermie_.________ _______ Mollic Haploxeralfs____._____________ Alfisols.
Aiken_______________________ Clayey, kaolinitic, mesic___________ Xeric Haplohumults ________________ Ultisols,
Argonaut_ ___ ______________ Fine, mixed, thermic__._______ . Mollic Haploxeralfs_______________. _ Alfisols.
Awberry . _________________ Fine-loamy, mixed, thermic.  ______________ Ultie Haploxeralfs___________________ Alfisols.
Auvburn_____________________ Loamy, mixzed, thermic._______________ _______ Ruptic-Lithic Xerochrepts.___________ Inceptisols.
Boomer. _______________ Fine-loamy, mixed, mesic_____________________ Ultic Haploxeralfs __________________ Alfisols,
Chaix_.____ ________________ Coarse-loamy, mixed, mesic.__________________ Dystrie Xerochrepts________ . ___ Inceptisols.
Chaix, thick solum variant_____ Fine-loamy, mixed, mesic_____________________ Typie Xerochrepts___________________ Inceptisols.
Cohasset________ _____ Fine-loamy, mixed, mesic.____________________ Ultic Haploxeralfs_ __________________ Alfisols.
Dubakella. __ ____._________ Clayey-skeletal, serpentinitic, mesie____________ Mollic Haploxeralfs ____________. __ Alfisols.
Dubakella, shallow variant____i Clayey, seTpentinitic, thermie_________________ Lithic Haploxeralfs _________________ Alfisols.
Hoda. . ___ . ___ . ___________ Fine, kaolinitie, mesic_.______________________ Ultic Haploxeralfs___________________ Alfisols.
Horseshoe__ . _________ _______ Fine-loamy, mixed, mesic___________.___ . ____ Xeric Haplohumults_ __ _ .. ___________ Ultisols.
Hotaw__. __ _______ . Fine-loamy, mixed, mesie__. . ______. Ultiec Haploxeralfs____ __________. Alfisols.
Iron Mountain_______________ Medial, mesie. . ____ Lithic-Mollie Vitrandepts___._________ Inceptisols.
Josephine .. _ . _________ Fine-loamy, mixed, mesic____._________________ Typic Haplogerults. . __________ .- Ultisols.
Maripesa____._________ . __ Fine-loamy, mixed, mesic.____________________ Rupt.icI-Lithic-Xemchreptic Haplo- Ultisols.
xerults.
Maymen_ .. _____ . Loamy, mixed, mesic.____._ . _________ . Dystric Lithic Xerochrepts___._______ Ineeptisols.
MeCarthy ' . __________ Medial-skeletal, mesic. ______________________ Typic Vitrandepts___________________ Inceptisols.
Musick_.___. ________________ Fine-loamy, mixed, mesic. ____._.______ _______ Ultic Haplogeralfs . ____________. ___ Alfisols.
Rescue.. . __________. Fine-loamy, mixed, thermic___________________ Mollic Haploxeralfs______________ . ___ Alfisols.
Secea. .. ___ . ______. Fine, mixed, mesie_.._ . ______________ --_| Mollic Haploxeralfs_____ . ___________ Alfisols.
Shenandoah__._________ Fine, montmoarillonitic, thermie___.____ . _______ Aquic Palexeralfs___ . ______________ Alfisols.
Sierra____ __________ . Fine-loamy, mixed, thermie._ . _______. Ultic Haploxeralfs___________..______ Alfisols,
Sites_______ _________._____. Clayey, kaolinitie, mesic_.____ . _______ . _____ Xeric Haplohumults___________ . Ultisols.
Sobrante _____ .. ____ _______ Fine-loamy, mixed, thermie__________ ________ Mollic Haploxeralfs.. __ _____________ Alfisols.
Trabueo..__ .. ___________ Fine, mixed, thermie__._________ Mollic Haploxeralfs__________________ Alfisols,

! Mapping unit MnE lacks the cobblestones that are characteristic of the series.

The Shenandoah soils have fine, argillic horizons
that have an abrupt boundary between the A and B
horizons and a 15 percent increase in clay within 1
inch of the upper boundary of the argillic horizon. In
some portions they have a base saturation of at least 75
percent. These soils also have mottles with chroma of
2 or less within a depth of 30 inches, and a surface
layer colored almost like those in Mollisols. Shenan-
doah soils are classified as Aquic Palexeralfs.

Inceptisols have one or more diagnostic horizons.
They do not have significant horizons of eluviation or
Muviation.

The Auburn, Chaix variant, Iron Mountain, Me-
Carthy, Maymen, and Chaix soils are Ineceptisols. The
Auburn soils are shallow, loam to clay loam soils that
formed on hard metamorphic rock. They have pale
ochric epipedons and yellowish-red cambic horizons
that are interrupted by ledges of bedrock. A lithic con.-
tact to hard roek is present within a depth of 20
inches in some pedons. These soils are seasonally dry
for more than 60 consecutive days in most years. Au-
burn soils are classified in the subgroup Ruptic-Lithic
Xerochrepts. .

The McCarthy soils have a dark-colored surface
layer that has a base saturation of less than 50 per-
cent. The surface layer is classified as an umbric epi-
pedon, The MeCarthy soils have strong-brown cambic
horizons. They are seasonally dry for more than 60
consecutive days in most years and have a high per-
centage of vitric ash. McCarthy soils are classified in
the subgroup Typic Vitrandepts.

Chaix soils have pale ochric epipedons, a paralithic

contact between depths of 20 and 40 inches, and cam-
bic horizons. They are seasonally dry for more than 60
consecutive days in most years and have a base satu-
ration of less than 60 percent within a depth of 30
inches, Chaix variant soils have a base saturation of
more than 60 percent within a depth of 80 inches.

Maymen soils have ochric epipedons and cambic ho-
rizons that have a base saturation of less than 60 per-
cent within a depth of 30 inches. The cambic horizons
are the same in hue as the epipedon. Maymen soils
have a lithic contact within a depth of 20 inches.

The Iron Mountain soils have a mollic epipedon and
are seasonally dry for more than 60 consecutive days
in most years. They also have a lithic contact within a
de}}fth of 20 inches and have large amounts of vitrie
ash.

Ultisols are highly weathered soils that formed
under a humid climate. They have argillic horizons.
The base saturation generally is less than 35 percent,
In this Area, all Ultisols are seasonally dry for 60 con-
secutive days or more between depths of 10 to 40
inches in most years.

The Aiken soils are considered the oldest soils in the
Area. They have thick, dark, umbric epipedons. The
argillic horizons are more than 50 inches thick, and in
the upper 40 inches of the argillic horizons, more than
10 percent of the soil consists of weatherable minerals
in the 20- to 200-micron fraction. The upper 6 inches
of the argillic horizons also contain more than 1.5 per-
cent organic matter. The Aiken soils are classified in
the subgroup Xeric Haplohumults. Other Xerie Haplo-
humults are the Horseshoe and Sites soils. They have
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ochric epipedons and the characteristies listed above
for Aiken soils, but Horseshoe and Cohasset soils have
fine-loamy,argillic horizons.

The Mariposa soils are less than 1.5 percent organic
matter in the upper 6 inches of the argillic horizon
and have a lithic contact within a depth of 20 inches
in part of each pedon. The argillic horizon is not con-
tinuous in each pedon. Mariposa soils are classified as
Ruptic-Lithic-Xerochreptic Haploxerults,

Laboratory Analyses

Five of the important soils in the Nevada County
Area were sampled for laboratory analyses. They are
Hoda sandy loam, Dubakella gravelly loam, Secca
gravelly silt loam, Sites loam, and Trabuco loam. The
soil types that are footnoted in table 9 are the modal
type for the series in the Area.

Additional laboratory analyses on the Ahwahnee,
Aiken, Argonaut, Auburn, Josephine, Mariposa, Mu-
sick, Sierra, and Sites soils can be found in the soil
survey of Amador Area, California.

All samples were collected from pits. Fragments
larger than %) inch were discarded. The samples were
crushed and passed through a 2-millimeter round-hole
screen. All data are on soil material that passed
through the screen. The results are expressed on an
ovendry basis. Empty columns and lines indicate that
the determination was not made for that soil.

The following procedures are taken from Soil Sur-
vey Investigations Report No. 1 (72) and Diagnosis
and Improvement of Saline and Alkali Soils (9). The
procedure or method used is identified by numbers and
letters in parentheses. An example is (3A1) for parti-
cle-size distribution.

Particle-size distribution.—Pipette method. Disper-
sion with sodium hexametaphosphate and mechanical
shaking. (8A1)

Organic earbon.—Acid dichromate digestion. ( 6ATa)

Nitrogen.——Ammonia distillation. (6Bla)

Organic carbon

C/N ratio.— _
nitrogen
Extractable iron.—Dithionite-citrate extraction.
(6C2a)

Bulk density (dry).—Saran dipped clods. (4A1h)

Moisture held at 15 bur —Pressure membrane ex-
traction. (4B2)

COLE and COLEf.-Linear extensgibility expressed
in percent, or COLE and COLEf X 100. (4D1)

Reaction (pH).—Glass electrode. Soil suspensions
1:1 dilution. (8C1a)

Extractable bases—NH,0Ac extraction (exchange-
able cations in nonsaline, noncaleareous soils). Dis-
placement with 1IN NH,0Ac.—Ca* by titration, Mg+
gravimetrically, Na* and K* by flame photometry.
{5B1¢)

Sum of bases.—Ca* + Mg + Na* + K+,

Cation exchange capacity (CEC).—Na* saturation,
displacement with NH,0Ac and determination of Na*
displaced. (5A1a)

Cation exchange capacity (CEC), sum of cations.—
Sum ot; bases (extractable bases) + extractable acidity.
(bA3a

Ezxtractable acidity.—BaCl, — triethanolamine II
method. Back-titration with HCL. (6H2a)

Base saturation (NH,QAc).—

Sum of extractable bases (Ca, Mg, Na, K)
meg. 100 g. soil

exchange capacity determined by method 5A1
(NH.OAce)

x 100, (5C1)

Base saturation (sum of cations).—
Sum of extractable bases (Ca, Mg, Na, K)
meq./100 g. soil

Sum of extractable cations (Ca, Mg, Na, K, H)
meq./100 g. soil
x 100. (15C3)

General Nature of the Area

The physiography, relief, and drainage of the Ne-
vada County Area are discussed in this section, and
facts are given about the climate, the water supply,
and land ownership. Also discussed are developme:nt
and population, history, industry, transportation, min-
erals and mining, tourism and recreation, and farm-
ing.

Physiography, Relief, and Drainage

The Nevada County Area iz entirely in the lower
and middle foothills and lower portions of the Sierra
Nevada mountain range. No part of the Area is in the
Great Valley of California. The part of the Area in
the Sierra Nevada is dominated by steeply dipping,
faulted, and folded metamorphic rock that has been
intruded by several types of igneous rock. Overlying
the bedrock in many places are mantles of river gravel
and volcanic debris. ’

The ascent from the Great Valley through the lower
and middle foothills is gentle, and the average slope
through the west-to-east transect is about 8 to 314
percent. In general, the trend of rock formation is
northwest to southeast. Drainage generally is toward
the southwest, and drainage channels cut through geo-
logical formations, following the westward tilt of the
Sierra fault block. The upper parts of the major
streams and rivers are more deeply gouged by river
canyons and drainageways than the more rolling foot-
hills, where cutting is less. Generally, the folded and
faulted areas of metasedimentary rock are steep and
angular, the granitic areas are rounded and smooth,
and areas capped with volcanic conglomerate are flat
topped and smooth,

The area is drained mostly by the Bear River to the
south and the South and Middle Yuba Rivers to the
north. These rivers, in turn, flow into the Feather
River, then the Sacramento River, and finally the San
Francisco Bay and the Pacific Ocean, Greenhorn
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TarLE 9.—Laboratory

[Analyses by Soil Survey Laboratory, Riverside, California. Absence of information

Size class and diameter of particles Organic matter
Soil name Depth
and sample from | Hori- Medium| Fine Very Fine Coarse
number surface| zon Very Coarse sand sand fine Silt Clay silt {rag- Or- Car-
coarse sand (0.5 (0.25 sand {0.06 (less (0.02 ments | ganic | Nitro-| bon-
sand | (1 mm.-| mm.- mm.- (0.10 mm,- than mm.- | greater | car- | gen | nitro-
(2 mm.- 0.5 0.25 0.10 mm.- 0.002 0.002 0.002 than bon gen
1 mm.) | mm,) mm.) mm.) 4.05 mm.) mm.} mm.) 2 mm. ratio
mimn.)
In. Pel. Pel. P, Pet. Pel. Pel. Pet. DPet, Pel. Pct, Pel,

Hoda sandy 0-4 All 16.4 19.2 9.2 13.8 8.4 25.5 7.5 14.4 10 | 2.03 |0.093 22
loam ! {S68- 4-12 | A12 8.9 13.4 8.2 13.4 8.3 32.5 15.3 20.3 10 | 1.35 [0.0586 24
California- 12-18 | Blt 11.2 11.2 5.9 10.0 6.1 36.8 18.8 26.2 8 | 0.55 0,036 15
29-33). 18-36 | B21t 6.3 i 3.9 6.6 5.5 25.2 44.8 17.9 6| 0.35 || ___

36-46 | B22t 6.8 8.1 4.1 8.6 6.3 21.4 44.7 15.1 31017 |__._ _ _____
46-53 | B31t 9.9 16.2 .7 12.4 6.7 17.6 29.5 11.7 k2 N SRS IR [
53-63 | B3zt 8.5 14.9 7.5 14.1 8.6 22.1 24.3 13.5 I (S VAU I

Dubakella 0-2 All 6.6 10.8 8.8 19.4 15.2 30.9 8.8 11.7 22 1 1.58 |0.073 22
gravelly 2-6 Al2 6.7 10.0 7.6 16.9 15.1 33.4 10.3 14.1 71 0.62 0,031 20
loam (568- 6-16 | B2t 2.3 5.3 4.5 10.4 7.7 30.2 39.6 17.9 6| 0.33 [0.031 11
California- 16-26 | C 3.2 7.3 6.1 13.1 7.9 28.8 33.6 19.3 121 0.2 | ..
29-36).

Secca gravely] 0-6 | Al 2.4 3.9 2.8 6.6 7.8 58.8 17.7 40.1 61 | 1.50 [0.050 30
silt loam ! 6-15 | A3 2.2 2.8 2.2 5.1 6.5 57.4 23.8 41.8 59 [ 0.71 [0.045 16
(S6R-Cali- 15-22 | B1t 2.7 3.5 2.0 4.2 5.3 50.79 31.6 37.2 45 | 0.64 |_____ [ ____.
fornia-29-7). | 22-36 | B2t 1.0 1.1 1.2 3.0 3.7 29.5 60.5 22.1 41 [ 0.23 | |._____

36-45 | B3t 3.8 4.8 2.8 6.1 4.9 35.3 42.3 29.2 35 | el

Sites loam -7 | All 2.7 5.3 3.0 5.9 5.1 45.2 32.8 3.2 .. 6.00 10,249 24
(568- 7-21 | Al12 1.8 4.1 3.1 5.9 5.4 45.1 34.6 30.5 611,72 10.085 20
Califarnia- 21-31 | A3 1.5 3.7 3.0 6.0 6.6 48.4 35.8 30.2 6 | 1.07 | _____|._.__.
29-T). 31-40 | Blt 0.9 3.0 2.9 5.8 6.2 38.5 42.5 26.9 31051 (L | ____.

40-52 | B21t 1.5 3.1 2.8 6.2 6.1 34.9 45.4 |7 23.2 | _______ 0.38 | .. |.__._.
52-64 | B22t 1.3 3.8 3.6 7.9 7.5 32.8 43.1 22.0 21080 |______
64-75 | B3l 1.0 3.9 4.4 9.8 8.2 31.4 41.3 20.8 |..__.._. 0.22 |____. ...
75-85 | Ba2 1.9 6.8 5.7 10.9 8.7 29.9 36.1 19,7 (oo

Trabucoloam!| 0-4 Apl 2.5 7.6 7.5 14.4 6.1 40.4 21.5 25.7 (.. ... 2.55 [0.198 13
(568- 4-10 | Al12 1.9 7.2 7.1 13.9 T.4 38.0 24.5 24.4 | __ 0.73 |0.068 11
California- 10-15 | Bl 1.5 6.3 6.2 11.9 7.3 35.4 31.4 24.3 | ... 0.44 | _____|.____.
29-29). 16-29 ;| B21t 0.5 4.4 4.7 8.8 5.0 27.3 49.3 19.2 | _______ 0.29 [ _____|._____

29-40 | B22t 1.1 4.7 4.1 8.6 6.3 31.8 43.4 23.0 [o.____. 0.20 (... ___..

40-55 | B31t 2.5 7.0 5.0 11.5 9.4 32.9 31.7 21.9 (... 0.14 | .. _|.___.__

56-67 | B32t 2.6 8.1 5.4 12.8 9.6 33.4 28.1 2T || __
1 Modal.

Creek, Wolf Creek, Dry Creek, and Rock Creek are
other streams that drain the Area. All are tributary to
the Bear River. These creeks are perennial; but after
a succession of years when rainfall is below average,
their flow is reduced in summer., Numerous other
min?(r drainageways are tributary to these rivers and
creeks.

Climate °

The Nevada Cpunty Area generally has warm, dry
summers and mild, wet winters. Occasionally, how-

_* By C. RogerT ELFORD, climatelogist, State of California, Na-
tional Weather Service, U.S. Department of Commerce.

ever, thundershowers oceur in summer at the higher
elevations. Also, temperatures of more than 100° F.
occur nearly every year, and sometimes temperatures
drop well below freezing in winter. Most of the pre-
cipitation comes during the six months of winter, the
seasonal total ranging from 26 inches at the lower ele-
vations to almost 60 inches at the higher elevations. In
the lower foothills, little snow falls; but at higher ele-
vations the amount of snowfall is fairly large. In gen-
eral, temperature decreases with an increase in
altitude, but in low, sheltered areas cold air tends to
accumulate. The amount of precipitation generally in-
creases with an increase in elevation. Most of the pre-
cipitation in winter falls when a southwest wind is
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indicates that a quantity of less than the minimum reportable value was detected)

Coefficient of Cation-exchange .
linear Extractable bases capaeity Base saturation
extensibility
Moisture
Extract- held at Reac- Sum Extract-
able Bulk | tension tion of able
iron density | of 15 (1:1) bases acidity Sum of
atmo- extract-
spheres | COLE | COLEf Ca Mg Na K NH.QAc| Sum NH.OAc| able
cations
Pet. Gm. /ce. Pet. Pei. Pet. pH Meq./ | Meg./ | Meq./ | Meg./ | Meq./ | Meq. /100 | Meq. /100 | Meq./100 | Meq./100 | Meg./100
100 160 100 100 140 gms. Fins. gms. gms. gma.
gms pms. gms. gms, gms.
2.4 1.24 7.3 0.3 0.3 5.8 3.4 0.8 |__.__. 0.5 4.7 11.1 13.9 9.2 42 34
- 9.6 | ______ . _. 531 1.6| 0.6 06.1] 0.5| 2.8 10.7 18.4 10.6 26 20
3.6 |___.___. i Y S .| 5.2 2.4 1.1 0.1 0.5 4.1 9.5 8.3 4.2 43 49
5.2 (.- 19.8 4 | ... 5.4 1 8.5 1.9 ____. 0.6 6.0 11.7 19.6 13.6 51 30
5.5 1.33 21.1 1.6 1.5 5.5 3.0 1.8 0.1 0.5 5.4 10.6 17.4 12.0 50 31
3.7 4.5 || __ | 5.4 2.0 1.1 .. ___. 0.5 | 3.6 9.8 8.7 5.1 ar 41
3.8 1.25 13.8 0.3 0.3 5.4 1.7 1.0 0.1 0.5 3.3 10.5 8.0 4.7 31 41
2.7 1.58 7.2 0.9 0.7 5.8 3.6 8.1 | __._. 0.2 |11.9 15.3 16.6 4.7 i 2
2.9 1.54 7.2 1.6 1.5 8.9 1.6 | 9.7 .. __. 0.1 11.4 13.2 | ... . B 86 | _______
3.1 1.38 238.8 10.2 9.9 6.1 1.3 1 43.1 0.1 [______ 44.5 37.9 | __ |- "7 -
2.7 0.86 27.8 4.2 4.0 6.8 1.5 | 44.8 0.1 | _____ 46.4 4.7 | | 111 |-
4.9 0.97 1.0 | .. 5.2 (104 6.8 0.1 0.2 | 17.5 20.8 25.4 7.9 84 68
5.5 1.32 12.6 2.9 1.6 6.4 9.91 7.9 0.1 0.1 | 18.0 20.9 23.6 5.6 86 6
6.0 1.45 14.9 2.2 1.5 6.3 110.2 1 10.7 0.1 0.1 ] 21.1 23.5 27.5 6.4 89 76
5.3 1.79 24.7 10.7 7.5 6.6 | 16.3 | 20.1 0.2 0.2 | 25.8 36.4 |_____ | oo..-- 100 | ...
3.3 1.27 25.6 9.0 7.3 6.7 | 17.3 | 20.8 0.3 0.1 38.5 40.6 | |- 94 | ...
9.2 0.94 23.5 1.5 1.5 5.9 9.9 2.7 0.1 1.0 | 18.7 3.8 | . 43 ..
9.8 |____._. 2.0 | ... 5.9 3.4 1.5 0.1 1.0 6.0 | X T O 1 2% PR
9.7 |- 20.9 | ___|.______. 57| 2.8, 1.8| 0.1 | 0.6 5.3 17.7 18.0 12.7 29 29
9.9 | ____ 20.3 | __ .| . 5.5 2.1 2.3 |___.._ 0.6 5.0 13.3 | .o oo__ 37 |-
10.6 | _____ 21.8 | .| ... 541 2.8 2,01 0.1 0.5 5.4 11.2 | oo 48 | ...
i2.6 1.24 24.3 2.0 1.9 5.2 2.9 1.8 0.1 0.4 5.2 13.0 |._____ N 39 ..
12.6 |________ 26.2 ____ . ... __ 5.2 3.1 2.1 0.1 0.4 5.7 12.4 (| oC 45 | .
12.4 1.22 24.8 1.4 1.4 5.1 2.9 2.2 |__..__ 0.4 5.5 18.9 |- 29 | _.
3.4 1.50 10.6 | 1.1 1.1 5.7 9.4 2.9 0.1 0.5 | 12.9 18.1 20.5 7.8 ip! 42
3.8 1.53 16.4 1.3 1.3 5.9 7.5 2.9 0.1 0.3 | 10.6 14.6 | |ooo___.. i T P
4.2 1.63 13.4 ! 2.1 2.1 5.0 | 8.1 4.1 0.1 0.2 |12.5 16.7 oo Td | .
4.9 1.63 20.1 | 4.0 4.0 6.0(10.81 7.0 0.1 | 0.1 ]18.0 22.6 | |- 79 | _oo.
4.4 1.61 22.2 4.8 4.8 6.1 |18.8 11.2 0.1 0.1 25.2 27.6 | |.ooo.. 91 | .-
........ 1.62 20.6 3.1 3.1 6.3 114.1 | 12.7 0.2 0.1]|27.1 279 | |aa..C 97 | ...
3.2 1.64 18.8 3.2 3.2 6.3 117.2 ] 15.0 0.2 1 0.1 ] 32.5 27T | 117 |-

blowing. Estimates of weather conditions in the Area
are based on data from weather offices of the National
Weather Service in the Area, in other parts of Ne-
vada County, and in surrounding counties.

The average annual temperature in the Nevada
County Area ranges from about 60° F. at the lower el-
evations to about 55° at the higher elevationg in the
eastern part of the Area. Minimum temperatures are
most affected by local variations in the terrain, The
January average minimum temperature ranges from
about 36° at the lower elevations to about 30° near
North Bloomfield, at an elevation of about 4,500 feet.

Average maximum readings in July are in the 90’g,
and they range from about 92° F. at the higher eleva-

tions to nearly 98° at the lower elevations. The high-
est temperatures recorded are approximately 100° in
the higher, eastern part of the Area, and 112° F. in
the lower, western part. Thes nd other temperature
data are glven in ables 10 ﬂ 12] and 13.

The growing season, Wth is the Inferval between
the last freezing temperature in spring and the first in
the fall, ranges from 140 to 265 days. The average
date of the last freezing temperature in spring is
about the middle of March in the lower areas and
about the end of May in the higher areas. In the fall
the average date of the first freezmg temperature
ranges from about November 10 in the upper parts of
the area to the middle of November in lower areas.
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Precipitation in the driest part of the Nevada
County Area, the southwest corner, averages abhout 26
inches per year. In the higher eastern part of the
Area, it averages about 55 to 60 inches per vear. The
total annual precipitation varies congiderably from
year to year. Precipitation probabilities are given in
table 13.

The average annual snowfall is about 30 inches at
elevations of 2,500 feet and about 55 inches in the
higher, eastern part of the Area. At lower elevations.
however, snowfall is infrequent and little accumulates.

The average maximum seasonal snow depth is 8
inches in Grass Valley and 11 inches in Nevada City.
One year in five the maximum snow depth will be 18
inches in Grass Valley and 21 inches in Nevada City.

Most precipitation in the Area comes in the fall,
winter, and spring; only a small amount falls in sum-
mer. The winter storms often cause heavy precipita-
tion over the entire area; summer thundershowers,
however, generally cover a limited area,

In general, prevailing wind in the Nevada County
Area blows from a southwesterly direction most of the
year and the windspeed averages less than 10 miles an
hour. In summer, scattered thundershowers generally
come from a south or southwesterly direction. At
times they are accompanied by high winds. The winter
storms generally come from a south or southwesterly
direction also. In winter windspeed reaches 50 miles
per hour every two years.

Winds from the north and east occasionally blow
over the lower western slopes of the Sierra Nevada. In
winter these winds bring cold, dry weather. In spring
and summer, however, these winds are warm and dry.
As a result they quickly remove moisture from the soil
surface and dry out plants.

Relative humidity in the Nevada County Area is
moderate most of the time (74). In winter the average
relative humidity ranges from about 90 percent at
night to about 70 percent during the day. Tn summer
the average relative humidity ranges from 80 percent
at night to 25 percent during the day. These generally
low readings are caused by the downslope winds char-
acteristic of the Area.

SOIL SURVEY

During the months of June through September, the
sun shines more than 90 percent of the day, but in
winter it shines only about 50 percent. The amount of
sunshine received is generally the same throughout the
Area, except that in summer more clouds are likely at
the higher elevations,

Plant growth is related directly to the amount of
moisture used by the plant. This characteristic pro-
vides a convenient basis for computing estima:ted
plant growth under various conditions. It is possible
to compute the accumulative amount of moisture a
plant could use under the existing climate if adequate
water were available and thus to estimate the poten-
tial growth of plants in a particular climate.

In the warmer part of the Nevada County Area, ac-
cording to the Thornthwaite Method, a plant that
grows all year could use about 36 inches of water. In
places plants do not grow all year, however, becaqse
their growth is stopped by frost. As a result potential
use of moisture by plants is about 35 inches in the
warmer areas, but at high altitudes it is as low as 80
inches for the year and 25 inches for the growing sea-
gon,

Where irrigation is not available, it is important to
know potential plant development under dryfarmed
conditions. Assuming that the soil is capable of stor-
ing 4 inches of available moisture in the root zZone,
which is a reasonable assumption for much of this
Area, frost-tolerant crops growing all year would
probably use 12 inches of moisture at low elevations
and as much as 15 inches in the higher, eastern part
of the Area. More moisture is available to plants dur-
ing the growing season in higher areas than in lower
areas, If the frost-free season alone is considered,
however, an actual plant uses 10 to 12 inches of mois-
ture, which is about one-half to one-third of the poten-
tial evapotranspiration if irrigated.

Water Supply

Water development in the Nevada County Area
began with the many people who came during the
Gold Rush (17). As gold mining declined at the turn

TABLE 10.—Probabilities of last freezing temperatures in spring and first in foll (14)

Dates for given prohability and temperature
Temperature Spring Fall
1 year in 10 2 years in 10 5 years in 10 1 year in 10 2 yearsin 10| 3 yearsin 10
later than— later than— later than— | earlier than—/| earlier than—| earlier than—
Grass Valiey, Nevada County, elevation
2693 feet.
28°F.orlower___._________ _______ April 13 April 1 Mareh 13 November 14 | November 20 | December 2
32°F.orlower___. __  ____________ May 7 April 27 April 8 October 21 October 31 November 17
Auburn, Placer County, elevation
1297 feet.
28°F.orlower______.____________. March 6 February 25 February 7 December 9 December 13 | December 29
d2°F.orlower___.______________ _ | April 14 April 1 March 10 November 10 | November 16 = November 30
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TABLE 11.—Temperature and precipitation data
GRASS VALLEY, NEVADA CoUNTY, ELEVATION 2,693 FEET (14)

Temperature Precipitation
| !
Month Average daily—
. Highest Lowest Average Average
recorded recorded total snow depth
Maximum Minimum Mean
R, R °F, °F, °F. Inehes Inehes

January _ __ ... .. _.___ 53.1 34.7 43.9 79 12 10,63 13.1
February ___________.__ 55.8 36.0 45.9 80 15 9.57 7.8
Mareh_ __ .. . ______. 60.0 38.8 49.4 84 19 8.38 5.5
April L. 67.1 43 .4 55.3 91 20 4.70 T
May_ _ . _.._ 74.7 49.1 61.9 96 29 2.48 1
June_ ... ___.__ 82.8 55.0 68.9 106 33 .60 0
July_ . 92.2 62.6 7.4 106 35 .03 0
August_______._ . _____ 91.0 60.4 5.9 111 41 .02 0
September______ ... ____ 86.0 56.4 71.2 105 34 .49 0
October____________.__ T4.8 48.6 61.7 100 28 2.79 ]
November_ . __________. 63.7 40.9 52.3 86 20 5.45 .2
December_ __ . _._.____ 52.6 40.2 46.4 79 16 9.61 2.8

Year. . ___.... 71.2 47.2 59.2 111 12 54.75 30.2

AUBURN, PLacer CounTY, ELEvVATION 1,297 FEET {14)

January. . .. ______. ) 54.0 1 35.6 1 44.8 74 1 17 \ 7.07 .5
February__________.___ i 58.1 37.7 47.9 78 23 6.25 .2
March__._ . ... 62.5 40.2 51.4 25 26 5.38 .3
April__ . _____ 69.4 44.8 57.1 92 30 3.03 Q)
May._ . .. ___.._. N 76.9 49.3 f3.1 102 32 1.47 0
June .o - 86.0 55.2 70.6 107 36 .38 0
July . .. 94.6 60.9 7.8 110 41 (1} 0
August_ ... .. ____ 93.7 58.7 76.2 110 41 .01 0
September_____________ 83.1 56.6 72.4 109 39 .81 0
October_ . ___ .. _____._. 77.3 49.5 63.4 98 30 1.73 0
November______...____ 65.3 42.1 53.7 88 26 3.53 0
December_._ . __ __._. 54.3 37.5 46.9 76 19 5.94 (1}

Year .. ____.__ | 73.56 47.3 60.4 110 17 35.10 1.0

! Trace.

of the century. water was used increasingly for farm-
ing. Mining ditches were extended into the farmed
parts of the foothills and used for irrigating orchards
and pasture and for domestic water supply. The great
amounts of time, labor, and money that were neces-
sary to bring water from distant sources in mountain
lakes and river bottoms for use on the high ridges are
still evident from the miners’ ditches which, even
today, form a good part of the water distribution sys-
tem in the area. These ditches stand as a monument to
the activity of the gold mining era. Recent years, how-
ever, have seen a marked increase in modern develop-
ment of water resources.

The Nevada Irrigation District supplies water to
the cities of Grass Valley and Nevada City and their
surrounding residential areas. Most homes in the
outlying. farmed areas are supplied by Nevada Irriga-
tion Distriet ditches, which bring surface water from
reservoirs at higher e'evations. The amount of water
available for farming irrigation and for domestic use
is limited by the capacity of the ditches. Existing dis-
tribution facilities and costs determine where new ag-
ricultural development and domestic use are feasible.

Only a small amount of water is supplied from
wells, and these wells usually provide only enough for
domestic uge. Essentially no well water in the Area is
used for irrigation. The supply of water from springs,
shallow wells, and small reservoirs is critical after a
series of dry years.

History

The earliest attempt at settlement was made early
in 1848 when John Rose, a trader, established an In-
dian trading post at Pleasant Valley (17). In January
1848 the discovery of gold at Coloma changed the
course of events for Rose, as it did for all the early
settlers in California. By the fall of that year,
hundreds of prospectors were finding their way to the
gravel bars and streambeds of the county. Scores of
mining camps sprang up almost overnight. Soon a
chain of camps dotted the Yuba River bars. Most of
the pick-and-shovel placer mining endeavors were
short lived, however, for the miners despaired when
the diggings played out and moved to richer strikes
elsewhere.
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TABLE 12.—Annual temperature extremes (14)

Average number of days in which—

Station Minimum temperature is less

than— Maximum temperature is more than—

16°F. | 20°F. | 24°F. | 28°F.

32°F, | BO°F. | 85°F. | 50° F. | 95° F. | 100° F: 105°F.| 110° F.

Grags Valley, Nevada County,

elevation 2,693 feet ______._ ______ 0.46 2.4 6.2 15
Auburn, Placer County, elevation
1,297 feet_____ .. 0 .61 1.6 6.8

39 129 97 64 29 9 1 0
25 140 108 i} 45 16 3 0

TABLE 13.—Probabilities of receiving less than indieated amounis of annual precipitation (4)

Probability
Btation
10 percent [ 33 percent | B0 percent | 67 percent | 90 percent
Inches Inches Inches Inches Inches
Grass Valley, Nevada County ____________________ . ___._. 37.4 47.5 53.5 59.9 73.0
Auburn, Placer County_____ ______________ ______________________ 28.5 30.2 34.2 38.7 48.0

Nevada County was organized from a part of Yuba
County by an act of the State Legislature in May
1851. A year later, the county had a population that
was exceeded only by the counties of San Francisco
and Sacramento. Nevada City was first settled in the
fall of 1849 and was made the county seat in 1851.
The city had a phenomenal growth after gold was dis-
covered nearby early in 1850. Deposits found there
proved exceedingly rich, In 1850 a church was orga-
nized, and in 1854 the first public school was opened.
Numerous mining camps were in the vicinity of the
town, but none of them attained the dignity of becom-
ing a town in its own right or developing into a trad-
ing center.

Grass Valley was the exception. The discovery of
rich quartz deposits at Gold Hill in 1850 transformed
the settlement, then known as Centerville, from a saw-
mill hamlet of 15 to 20 buildings into a town of more
than 150 buildings. A school was erected in 1852, and
a volunteer fire department was established the next
year. In March 1855 Grass Valley was incorporated.
Scores of mines had sensational production figures of
nearly 120 million dollars by the close of the century,
making Grass Valley one of the richest mining dis-
iricts the world has ever known, Much feverish min-
‘ing was carried on during the 185(’s before an exodus
to the Comstock Lode in Nevada reduced it. The east-
ern part of the Area began to take on added life early
in the 186(’s with the building of the Central Pacific
Railroad. The western part, however, was without rail
transportation until 1876, when the Nevada County
Narrow Gauge Railroad was laid from Nevada City
and Grass Valley to Colfax.

As the small mines began playing out and mining
became big business because of the great capital re-

quired, many disappointed miners turned to timber
and farming. In the 1890’s the Area, as well as other
farming areas of California, experienced an orchard-
planting boom. Apples and pears became the golden
erop. An estimated 20,000 acres were converted to or-
chards, and the importance of water for the prosper-
ity of farming became very apparent. In January 1921
an election was held establishing the Nevada Irriga-
tion District to provide water for the western part of
Nevada County and part of Placer County.

Economic conditions after World War 1 were not
favorable in the rural areas of the nation. By 1920
Nevada County’s population dropped to about 10,000.
On January 31, 1934, the price of gold was increased
from $20.67 to $35.00 per fine ounce. Production rose
and reached an alltime high in 1939 and 1941, In the
Area, as well as in other motherlode regions, the popu-
lation doubled by 1940 as people turned once more to
the goldfields, because of the depression of the 1930’s
and widespread unemployment. ‘

Agriculture also became more profitable. Cattle
were raised in the western part of the Area, and irri-
gated commercial pear orchards were developed in the
vieinity of Chicago Park. The Southern Pacifie’s trans-
continental rail facilities were developed at Colfax.
After World War IT a number of sawmills were estab-
lished to supply lumber for the Nation’s postwar
housing boom. Then some mills closed as timber pro-
duction became stabilized on a sustained yield and
marketing conditions became less favorahle. About the
same time, a disease called “pear decline” struck the
Area's pear orchards and production diminished
sharply.

A land boom began about 1957 largely because the
Area was popular for retirement living and recrea-
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tional activities. Lands formerly held and managed for
their timber, mining, or farming value were promoted
as real estate. Currently, suburban development is
causing a significant population growth.

Population

In 1960 Nevada County had about 21,000 people, the
same population that it had during the gold rush more
than a century ago (17). In some intervening years
the population dropped considerably, and a low point
was reached in 1930, when it dropped to about one-
half the 1952 and 1960 figure, or to about 10,000. The
years 1950 to 1960 saw a net increase in population of
slightly more than 1,000 or 5 percent, compared with
a 48.5 percent increase for the State. Tt is estimated
that 623 or 61 percent of this was the result of a natu-
ral increase and the remaining 400 of the net mi-
gration. By contrast, the State in the same period had
an estimated natural increase of 39 percent and an es-
timated net migration of 61 percent.

The population increase from 1950 to 1960 took place
in unincorporated areas. The two incorporated cities,
Grass Valley and Nevada City, lost 560 persons de-
gpite the arrival of 450 new residents in 1960. About
90 percent of the county’s population in 1960 lived in
the Nevada City and Grass Valley census divisions, 65
percent in the Grass Valley division alone. In July
1965 it was estimated that 25,100 persons lived here,
anﬁ%}ncrease of 4,200 or about 20 percent since April
1960.

The Area is favorable as a location for retirement
living. Because of this the percentage of elderly per-
sons in the population is unusually high. In 1960, the
median age was 88 vears, eight vears higher than the
State average. One third of the residents were at least
50 years of age in 1960, The average number of per-
sons per household in 1960 was 2.79 for the county,
compared with 8.05.for the State. The population is
expected to increase relatively slowly unless jobs are
created by industry that would attract people to the
Area. The bulk of any population growth will take
place in the western part of the Area, but some in-
crease will take place around Truckee.

Industry

No significant representation of the manufacturing
industry is in the Nevada County Area, except for a
few small electronic and specialty manufacturing com-
panies (77). The manufacturing industry is essentially
nonexistent in the western part of the Area.

Until the 1940’s lumber production was low. Then
production began to climb and reached a high level in
1956, when the gold mines closed. Lumber then be-
came the chief basic industry. Production generally
has declined since 1956, but it seems to have stabilized
at about 90 to 100 million board-feet per year. Of the
542 000 acres of forest land in Nevada County, about
half is commercial timber. The western slopes of the
Sierra Nevada mountain range support fast-growing
pines and firs, and about two-thirds of the commercial
timberland is privately owned. The Southern Pacifie
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Land Company has the largest private holdings, more
than 60,000 acres, 22,000 of which are in commermgl
timber. Private industry is placing increased emphasis
on management of its land for sustained yield of for-
est products. Timber sales from private lands are estl-
mated at about $250,000 annually and make up about
half of the total annual timber cut. Practically all the
timber is accessible by road. It is hauled to the mills
by trucks over private forest service, county, and
State roads. Most of the lumber is shipped by truck
from eight mills in the Area, . .

The United States Forest Service and the California
Division of Forestry are large employers in the Area,
the Forest Service especially in summer,

Minerals and Mining

Tn comparison to their former importance, minerals
now play a minor role in the economy of the Area. It
is unlikely that gold mining will become significant
again without re-evaluation or federal support. Miner-
als other than gold which have been produced in the
county are asbestos, barite, copper, zinc, manganese,
chrome, tungsten, iron, lead, and pyrite. Greatest pro-
duction of most of these took place during the two
World Wars. Sand, gravel, and crushed stone are now
produced in very large amounts, and production is ex-
pected to increase as construction needs of the local
population increase.

Tourism and Recreation

Tourism and recreation are significant in the Ne-
vada County Area. Much of the tourism is centered in
and around Nevada City and Grass Valley and in the
eastern part of the survey area. Recreational activities
are mostly in the timbered areas or around lakes and
Treservoirs.

General esthetic enjoyment and sightseeing make up
probably the greater part of such activity, followeq by
winter sports. Of next importance are fishing, camping,
and hunting. Due largely to the Area’s easy accessibil-
ity and pleasant climate, outdoor tourism and recrea-
tion have outstanding potential for development here.

Transportation

The Nevada County Area is mostly dependent upon
highway transportation for movement of people gind
goods. Despite its general rural, mountainous setting,
almost all of the Area is accessible by road. State
highways provide primary access and county roads,
forest service roads, and other local roads provide sec-
ondary access. The eastern part of the Area in addi-
tion to highway transportation, has service by trans-
continental rail facilities. To the west, port facilities
are available at Sacramento, Stockton, and San Fran-
ciseo. .

Interstate Route No. 80 is the main east-west trans-
continental highway into Nevada and adjacent to Ne-
vada County. It runs concurrently with U.S. Highway
No. 40 in Nevada. Entrance to Nevada County from in-
terstate Route No. 80 can be made at Auburn in Pla-
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cer County and off Interstate 80, 27 miles east of Ne-
vada City by State Highway 20. Interstate 80 is an
all-weather highway. State Route No. 89 connects with
Interstate Route No. 80 at Truckee. State Route No.
89 extends to the entrance of the north-western part
of Lake Tahoe and connects with Sierra and Plumas
Counties to the north. State Route No. 49 traverses
the mother-lode country in a north-south direction and
is known as the Golden Chain Highway. It eonnects
with Interstate Route No. 80 at Auburn and is the
chief link between Nevada County and Sierra County.
In Grass Valley, State Route No. 49 connects with
California Route No. 20, which extends from Colfax
and in turn connects with Interstate Route No. 80
which extends through Nevada City. State Route No.
20 originates on the coast at Fort Brage and termi-
nates at Interstate Route No. 80, 27 miles east of Ne-
vada City. Most of the county is connected by paved
county roads, Some county roads, however, are only
graded gravel. Some of the steep and deep river can-
yons are crossed at only a few places.

The Grass Valley-Nevada City area is serviced by
several truck lines, all providing daily pick-up and de-
livery service. Inbound truck service from most lines
is overnight from the San Francisco-Oakland Bay
area and the Stockton, Sacramento, and Chico areas.
Outbound service takes about the same time or
slightly longer,

Use of rail facilities in Grass Valley requires truck
hauling and reloading if freight railway service is
needed at Colfax, Auburn, or Roseville. Truckee has
daily transcontinental freight and passenger railway
service. It ig also served by several transcontinental
truck carriers on through runs. Rail piggy-back serv-
ice is available at Roseville,

The opening of the port of Sacramento in July 1963
made ocean transportation available within 58 miles
of Grass Valley. This shortened the round-trip dis-
tance to the nearest port by 104 miles. The use of port
facilities requires truck transportation from Crass
Valley or truck or rail transportation from Truckee to
the ports of Sacramento, Stockton, or San Francisco.
The availability of port facilities at Sacramento ean be
important to the future of the Area because of
freight-rate advantages for bulk shipment of lumber,
ETber, and other natural resources to overseas mar-

ets.

Grass Valley and Nevada City are served by com-
mercial bus lines. These lines connect with eastern cit-
ies at Auburn or continue to Sacramento and the San
Francisco area. The bus lines also provide express
service for shipments of small packages.

Air transportation generally hag minor significance
in the Area, but air taxi or air charter service is
?v:itg]able for rapid transportation to the Bay Area or
o Reno.

Farming

About one-third of the acreage of Nevada County is
used for farming (76). Most of these farms are not
economic units, and the average size of a farm has de-
creased as lands were sold and divided. Most are clas-
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sified as half- or part-time farming operations or as
residential structures. The average value per acre of
farmland and farm buildings has more than doubled
since 1955.

The Area’s intensive crop acreage is mostly orchard
Jand located in the western part of the Area, espe-
cially near Nevada City, Grass Valley, and Chicago
Park, and below an elevation of 3,000 feet. About 99
percent of the total crop acreage is pasture and range.
Woodland pasture and range provide, in addition to
grazing, Christmag trees, posts, and firewood. Or-
chard acreage has decreased in recent years because of
pear decline, a disease which kills pear trees. It is un-
likely that pears will regain their former importance
in local farming in the foreseeable future. In places,
orchards have been replanted to apples and peaches.
Cherries also offer potential as varieties of disease-
free stock are found.

Livestock production, primarily beef cattle and
calves, has been the main source of farm income. In
recent years, however, income from poultry and poul-
try products has been significant. Both livestock and
poultry prices fluctuate with the local market.

Farm income is important to the economy of the
Area and agriculture has played a signifiecant role In
development, but it is not now asg significant ag it
could be, The potential for farming development could
improve if a better supply and distribution of irriga-
tion water becomes available. Also, from advance-
ments in agricultural research it is known that late-
maturing crops, particularly fresh-market peaches and
plums, would be suited to soils in the Area. Some of
the best soils, however, have been subdivided for resi-
dential use, and other suitable land sold at prices
which make ifs present use for crops economically
prohibitive. Thus, it is clear that the future impor-
tance of commercial farming to the Area’s total econ-
omy depends largely on the development and usage of
better income erops and improved marketing. Equally
important are the stabilization of the value of lands
best suited for farming and the holding of these
lands from other uses.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or
cluster. Natural soil aggregates, such as crumbs, blocks or
prisms, are called peds. Clods are aggregates produced by
tillage or logging.

Alkali soil. Generally, a highly alkaline soil. Specifically, an al-
kali soil has so high a degree of alkalinity (pH 8.5 or
higher) or so high a percentage of exchangeable sodium
(15 percent or more of the total exchangeable bases), or
both, that the growth of most crop plants is low from this
cause,

Alluvium, Soil material, such ag sand, salt, or clay, that hasbeen
deposited on land by streams.

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

Available water holding capacity (also termed available mois-
ture capaeity). The capacity of soils to hold water available
for use by most plants. It is commonly defined as the dif-
ference between the amount of soil water at field capaecity
and the amount at wilting point. It is commonly expressed
as inches of water per inch of soil.

Bedrock. The solid rock that underlies the soil and other uncon-
solidated material or that is exposed at the surface.

Caleareous soil. A soil containing enough calcium carbonate
{often with magnesium carbonate} to effervesce (fizz) visi-
bly when treated with cold, dilute hydrochlorie acid.

Clay. As a _so_il separate, the mineral soil particles less than
0.002 millimeter in diameter. As a soil textural class, soil
material that is 40 percent or more clay, less than 45 per-
cent sand, and less than 40 pereent silt.

Clay film. A thin coating of clay on the surface of a soil aggre-
gate. Synonyms: clay coat, clay skin.

Claypan. A compact, slowly permeable soil horizon that con-
taing more clay than the horizon above and below it. A
claypan is commonly hard when dry and plastic or stiff
»when wet.

Colluvium. Soil material, rock fragments, or both, moved by
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creep, slide, or local wash and deposited at the base of
steep slopes.

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

Concretions, Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
soil grains cemented together, The composition of some
conerstions is unlike that of the surrounding soil, Caleium
carbonate and iren oxide are examples of material com-
meonly found in concretions.

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

Loose——Noncoherent when dry or moist; dees not hold to-
gether in a mass.

Frieble—When moist, crushes easily under gentle pressure
between thumb and forefinger and ean be pressed to-
gether inte a lump.

Firm—When moist, crushes under moderate pressure be-
tween thumb and forefinger, but resistance is distinetly
noticeable. .

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

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

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

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

Cemenied—Hard and brittle; little affected by moistening.

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

Excessively drained soils are commonly very porous and rap-
idly permeable and have a low water-holding capacity.
Somewhat excesstvely draimed soils are also very ermeable

and are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are
commonly of intermediate texture.

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

Somewhat poorly drained soils are wet for significant periods
but not all the time, and some soils commonly have mot-
tling at a depth below 6 to 16 inches.

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

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

Dryfarming. Production of crops that require some tillage in a
subhumid or semiarid region, without irrigation. Usually
involves use of periods of fallow, during which time enough
moisture accumulates in the soil to allow production of a
cultivated crop.

Eresion. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents.

Evapotranspiration. The combined loss of water from a given
area, and during a specified period of time, by evaporation
from the soil surface and by transpiration from plants.

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

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

Forb. Any herbaceous plant, neither a grass nor a sedge, that
is grazed on western ridges.

Fragipan. A loamy, brittle, subsurface horizon that is very low
in organic-matter content and clay but is rich in silt or
very fine sand. The layer is seemingly cemented. When dry,
it is hard or very hard and has a high bulk density in com-
parisen with the horizon or horizons above it. When moist,
the fragipan tends to rupture suddenly if pressure is ap-
plied, rather than to deform slowly. The layer is generally
mottled, is slowly or very slowly permeable to water, and
has few or many bleached fracture planes that form poly-
gons, Fragipans are a few inches to several feet thick;
they generally occur below the B horizon, 15 to 40 inches
below the surface.

Gully. A miniature valley with steep sides cut by running water
and through which water ordinarily runs only after rains.
The distinction hetween gully and rill is one of depth. A
gully generally is an obstacle to farm machinery and is too
deep to be obliterated by normal tillage; a rill is of lesser
depth and can be smoothed over by ordinary tillage. V-
shaped gullies result if the material is more diffienlt fo
erode with depth; whereas U-shaped gullies result if the
lower material is more easily eroded than that above it.

Hardpan, A hardened or cemented soil horizon, or layer. The
soil material may be sandy or clayey, and it may be ce-
mented by iron oxide, silica, caleium carbonate, or other
substance.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinct characteristics produced by soil-
forming processes. These are the major horizons:

O herizon—The layer of organic matter on the surface of a
Enineral soil. This layer consists of decaying plant resi-

ues,

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

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

C horizon—The weathered rock material immediately he-
neath the solum, In most soils this material is presumed
to be like that from which the overlying horizons were
formed. If the material is known to be different from
témt in the solum, 2 Roman numeral precedes the letter

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

Humus. The well-decomposed, more or less stable part of the
organic matter in mineral soils.

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

Border—Water is applied at the upper end of a strip in
which the lateral flow of water is controlled by small
earth ridges cailed border dikes, or borders.

Basin—Water is applied rapidly to relatively level plots sur-
rounded by levees or dikes.

Controlled flooding.—Water is released at intervals from
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closely spaced field ditches and distributed uniformly
over the field.

Corrugation—Water is applied to small, closely spaced fur-
rows or ditches in fields of close-growing crops, or in or-
chards, to confine the flow of water to one direction. .

Furrow.—Water is applied in small ditches made by cultiva-
tion implements used for tree and row crops.

Sprinkler~—Water is sprayed over the soil surface through
pipes or nozzles from a pressure system.

Subirrigntion.—Water is applied in open ditches or tile lines
until the water table is raised enough to wet the soil.

Wild flooding —Irrigation water, released at high points,
flows onto the field without controlled distributicn.

Loess. Fine-grained material, dominantly of silt-sized particles,
that has been deposited by wind.

Miscellaneous land type. A mapping unit for areas of land that
have little or no natural soil; or that are too nearly inae-
cessible for orderly examination; or that oceur where, for
other reasons, it is not feasible to classify the seil.

Morpholegy, soil. The physical makeup of the seil, including the
texture, structure, porosity, consistence, color, and other
physical, mineralogieal, and biclogieal properties of the var-
ious horizons, and their thickness and arrangement in the
so0il profile,

Motiled. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually in-
dicates poor aeration and lack of drainage. Descriptive
terms are as follows: Abundance—few, common, and many;
size—fine, medium, and coarse; and contrast—faint, dis-
tinet, and prominent, The size measurements are these:
fine, less than 5 millimeters (about 0.2 inch) in diameter
along the greatest dimension; medium, ranging from 5 mil-
limeters to 15 millimeters (about 0.2 to 0.6 inch) in diame-
ter along the greatest dimension; and coarse, more than 15
millimeters (about .6 inch) in diameter along the greatest
dimension.

Munsell notation. A system for designating color by degrees of
the three simple variables—hue, value, and chroma. For ex-
ample, a notation of 10YR 6/4 is a color with a hue of
10YR, a value of 6, and a chroma of 4.

Parent material. Disintegrated and partly weathered rock from
which s0il has formed.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Permeability. The quality that enables the soil to transmit
water or air. Terms used to describe permeability are as
follows: very slow, slow, moderately slow, moderate, moder-
ately rapid, rapid, and very rapid.

Phase, soil. A subdivision of a scil, series, or other unit in the
soil classification system made because of differences in the
soil that affect its management but do not affect its classi-
fication in the matural landseape. A soil series, for exam-
ple, may be divided into phases because of differences in
slope, stoniness, thickness, or some other characteristic that
affects its management but not its behavior in the natural
landscape.

pH value. A numerical means for designating acidity and alkal-
inity in soils. A pH value of 7.0 indicates precise neutral-
ity; a higher value, alkalinity; and a lower value, acidity.

Profile, soil. A vertical section of the soil through all its heri-
zons and extending into the parent material.

Range condition. The state of health or productivity of hoth soil
and forage in a given range, in terms of what productivity
could or should be under normal climate and the best prac-
tical management. Condition classes generally recognized
are-—excellent, good, fair, and poer. The classification is
based on_the percentage of original, or climax, vegetation
on the site, as compared to what ought to grow on it if
management were good.

Range site. An area of range where climate, soil, and relief are
sufficiently uniform to produce a distinct kind of elimax
vegetation,

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is pre-
cisely neutral in reaction because it is neither acid nor al-
kaline. An aeid, or “sour,” soil is one that gives an acid
reaction; an alkaline soil is one that is alkaline in reaction.
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In words, the degrees of acidity or alkalinity are expressed

thus:
oH pH

Extremely aeid_____ Below 4.5 Neutral ___ . ______ 6.6t07.3
Very strongly

acid ____________ 4.5t05.0 Mildly alkaline_____ 7410 7.8
Strongly aecid____.._._ 5.1to 5.5 Moderately

alkaline ________ 7.9 to 84

Medium acid———_____ 5.6to 6.0 Strongly alkaline___8.5 to 9.0
Slightly acid________ 6.1to 6.5 Very strongly

alkaline ____9.1 and higher

Relief. The elevations or inequalities of a land surface, consid-
ered collectively.

Rill. A steep-sided channel resulting from accelerated erosion.
A rill normally is a few inches in depth and width and is
not large enough to be an ohstacle to farm machinery.

Saline soil. A soil that contains soluble salts in amounts that
impair growth of plants but that does not contain excess
exchangeable sodium.

Sand. Individual rock or mineral fragments in & soil that range
in diameter from 0.05 to 2.0 millimeters. Most sand grains
congist of quartz, but they may be of any mineral composi-
tion. The textural class name of any soil that contains 85
percent or more sand and not more than 10 percent clay.

Series, soil. A group of soils developed from a particular type
of parent material and having genetic horizons that, except
for texture of the surface layer, are similar in differen-
tiating characteristics and in arrangement in the profile,

Silt. Individual mineral particles in a soil that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the
lower limit of very fine sand (0.05 millimeter). Soil of the
silt textural class is 80 percent or more silt and less than 12
percent clay.

Site index. A numerical means of expressing the quality of a
forest site that is based on the height of the dominant
stand at an arbitrarily chosen age; for example, the aver-
age height attained by dominant and codeminant trees in a
fully stocked stand at the age of 50 years.

Slickensides, Polished and grooved surfaces produced by one
mass sliding  past another. In soils, slickensides may occur
at the bases of slip surfaces on relatively steep slopes and
in swelling clays, where there is marked change in mois-
ture content.

Soil. A natural, three-dimensional body on the earth’s surface
that supports plants and that has properties resulting
from the integrated effect of climate and living matter act-
ing on earthy parent material, as conditioned by relief over
pericds of time.

Soil separates. Mineral particles, less than 2 millimeters in
equivatent diameter and ranging between specified size lim-
its. The names and sizes of separates recognized in the
Um‘ged States are as follows: Very coarse sand (2.0 to 1.0
millimeter) ; coarse sand (1.0 to 0.5 millimeter); medium
sand (0.5 to 0.25 millimeter) ; fine sand (0.25 to 0.10 milli-
meter) ; very fine sand (0.10 to 0.05 millimeter) ; silt (0.05
to 0.002 millimeter) ; and elay (less than 0.002 millimeter).
The separates recognized by the International Society of
Soil Seience are as follows: I (2.0 to 0.2 millimeters); II
(0.2 to 0.02 millimeter); III (0.2 to 0.002 millimeter); TV
(less than 0.002 millimeter).

Solum. The upper part of a soil profile, above the parent mate-
rial, in which the processes of soil formation are active.
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The solum in mature soil includes the A and B horizons.
Generally, the characteristics of the material in these hori-
zons are unlike those of the underlying material. The living
roots and other plant and animal life characteristics of the
soil are largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining agpregates and have properties unlike those of an
equal mass of unaggregated primary sofl particles. The
principal forms of soil structure are—platy (laminated),
prigmatic (vertical axis of aggregates longer than horizon-
tal), columnar (prisms with rounded tops), blocky (angu-
lar or subangular}, and granuler. Structureless soils are
either single grain (each grain by itself, as in dune sand)
or massive (the particles adhering together without any
regular cleavage, as in many claypans and hardpans).

Subsoil, Technicaily, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equiva-
lent in uncultivated seil, about 5 to & inches in thickness.
The plowed layer.

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at & slight angle to the contour. The
terrace intercepts surface runoff so that it may soak into
the soil or flow slowly to a prepared outlet without harm,
Terraces in fields are generally built so they can be
farmed. Terraces intended mainly for drainage have a deep
channel that is maintained in permanent sod.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream ter-
races are frequently called second bottoms, as eontrasted to
flood plains, and are seldom subject to overflow. Marine
terraces were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of fine particles, are sand,
Ioamy sond, sandy leam, loam, silt loam, silt, sandy clay
loam, clay loam, silty clay loam, sandy elay, silty clay, and
elay. The sand, loamy sand, and sandy loam classes may be
further divided by specifying ‘coarse,” “fine,” or “very
fine.”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the
friable state and is associated with high noneapiilary po-
rosity and stable, granular structure. A soil in poor tilth is
nonfriable, hard, nonaggregated, and difficult to till.

Topsoil, A presumed fertile soil or soil materizl, or one that re-
sponds to fertilization, ordinarily rich in organic matter,
used to topdress roadbanks, lawns, and gardens.

Trace eclements. The chemical elements found in soils in ex-
tremely small amounts, yet which are essential to plant
growth. Some of the trace elements are zine, cobalt, man-
ganese, copper, and iron.

Variant, soil. A goil having propertieg sufficiently different from
those of other known soils to suggest establishing a new
soil series, but a soil of such limited known area that erea-
tion of a new series is not believed to be justified.

Water table. The highest part of the soil or underlying rock
material that is wholly saturated with water. In some
places an upper, or perched, water table may be separated
from a lower one by a dry zone.



To obtain a complete description of a mapping unit, it is necessar

GUIDE TO MAPPING UNITS

and the description of the soil series to which it belongs.

Approximate acreage and extent, table

Estimated yields, table 2, page 48.

feollows:
1, page 7.

Map
symbol Mapping unit
AdB  Ahwahnee sandy loam, 2 to

9 percent slopes---we----
AdC  Ahwahnee sandy loam, 9 to

15 percent slopes-—-------
AdD  Ahwahnee sandy loam, 15

to 30 percent slopes-----
AeD  Ahwahnee-Rock outcrop

complex, 15 to 30

percent slopes--------—---
AeE  Ahwahnee-Rock outcrop

complex, 30 to 50

percent slopes-----------
AfB  Aiken loam, 2 to 9 percent

slopese-—-cmommme
AfC  Aiken loam, 9 to 15

percent slopes-------—n-~
AfD  Aiken loam, 15 to 30

percent slopes------a----
AfE  Aiken loam, 30 to 50

percent slopes--------—--
AgD  Aiken cobbly loam, 2 to 30

percent slopes--------—--
AgE  Atken cobbly leam, 30 to

50 percent slopes-e------
Am Alluvial land, loamy-------
Ao Alluvial land, clayey------
ArC  Argonaut gravelly lopam,

2 to 15 percent slopes-—--
AsD  Argonaut-Rock outcrop,

complex, 2 to 30

percent slopes----ncoo---
AtC  Auberry sandy loam, 5 to

15 percent slopes--------
Aub  Auberry-Rock outcrop com-

plex, 15 to 30 percent

5lopes--—--cmmeeemea
AuE  Auberry-Rock outcrop com-

plex, 30 to 50 percent

slopes----—-mme e
AvD  Auburn loam, 2 to 30

percent slopes-----------
AwC  Auburn-Argonaut complex,

2 to 15 percent slopes---
Auburn part---------=--
Argonaut part---------—-
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12

13

13
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Engineering uses of the soils, table 4,

¥y to read the description of the mapping unit
Other information in this soil survey is in tables as

page 64; table 5, page 68; and table 6, page 74.

table 7, page §2.

Uses of scils in community deveiopment,

Vege- Woodland Wildiife
Capability tative Range suitability suitability

unit group site group group
Symbol Page | Symbol Name Number Number
IIle-1 (18) 42 G Granitic - 6
IVe-1 {18) 43 G Granitic - 6
VIe-1 (18) 45 G Granitic -- 6
VIis-1 (18) 46 G Granitic e 6
VITs-1 (18) 46 J Granitic -- 6

(steep phase)

ITe-1 (22) 42 A e 1 1
ITle-1 (22) 42 A | el 1 1
IVe-1 (22) 44 A | mmemeeeoe- 2 1
Vie-1 {22) 45 A | emmeeees 2 1
Ive-1 (22) 44 T 2 1
Vle-1 (22) 45 N 1
ITIw-8 (18,22) 43 E | —emeeoeeon - 3
ITIw-5 (18,22) 43 E | —mmreee— -- 3
IVe-3 (18) 44 3] Claypan -— 6
Vis-1 (18) 46 D Claypan - 6
IVe-1 (18) 43 G Granitic -- 6
Vis-1 (18) 46 G Granitic - 6
VIIs-1 (18) 46 J Granitic -- 6
IVe-8 (18) 44 G Shallow Loamy -- 6
Ive-8§ (18) 44 T B --
----- -- G Shallow Loamy - -
————— -—- D Claypan -- -




Map
symbol

AxE

BoC
BaD

BrD

ArE

CdE2

ChCZ

ChD2
ChE2
CkF

C1C

ClD

C1E

CmB
CmC
CmD
CoD
CoE

CsE

CsF

Ct
DrE

Mapping unit

Auburn-Rock outcrop complex,

2 to 30 percent slopes----
Auburn-Rock outcrop

complex, 30 to 50

percent slopes------------
Boomer loam, 5 to 15

percent slopes----«----~--
Boomer loam, 15 to 30

percent slopes------—r--=-
Boomer-Rock outcrop

complex, 5 to 30

percent slopes------------
Boomer-Rock outcrop

complex, 30 to :0

percent slopes----------=-

Chaix sandy loam, 15 te 50

percent slopes, eroded----
Chaix-Hotaw complex, 5

to 15 percent slopes,
Chaix-Hotaw complex, 15 to

30 percent slopes, eroded-
Chaix-Hotaw complex, 30 to

50 percent slopes, eroded-
Chaix-Rock outcrep complex,

30 to 75 percent slopes---
Chaix very stony loam,

thick solum variant, 5

to 15 percent slopes------
Chaix very stony loam,

thick solum variant, 15

to 3) percent slopes------
Chaix very stony loam,

thick solum variant, 30

to 50 percent slopes------
Cchasset loam, 2 to 9

percent slopes------------
Cohasset loam, 9 to 15

percent slopes--------=---
Cohasset leoam, 15 to 30

percent slopes------------
Cohasset cobbly leam, >

to 30 percent slopes------
Cohasset cobbly loam, 30

to 50 percent slopes------
Cohasset-McCarthy cobbly

loams, 15 to 50 percent

slopes=rr------=-o-——-—ore

Cohasset part------------

McCarthy part-----=------
Cohasset-McCarthy cobbly

loams, 50 to 75 percent,

slopes-----rem-—-—-~----- -

Cohasset part----«-~-----

McCarthy part------------
Cut and fill land-~----------
Dubakella, shallow variant-

Rock outcrop complex, 2

to 50 percent slopes------

GUIDE TO MAPPING UNITS--Continued

Vege- Woodland Wildlife
Capability tative Range suitability suitability
unit group site group group
Page[géymbol Page | Symbel Name " Number Number
14 | VIs-1 (18) 46 G Shallow Loamy - 6
14 | VITIs-1 (18) 46 G Shallow Loamy -- 6
15 | IIIe-1 (22) 42 A Loamy 2 1
15 IVe-1 (22) 44 A Loamy 3 1
15 ¢ VIs-1 (22) 46 A Loamy 3 1
15 | VIs-1 (22) 16 A Loamy 5 1
{steep phase)
16 | VIe-1 (22) 45 B R it & 2
16 | Ive-1 (22) 44 [ e 5 2
16 | VIe-1 (22) 45 G | me=emmm——-- 6 2
16 | VIs-1 (22) 46 B S 7 2
17 [ VIIs-1 (22) 46 B B s 7 2
17 ) IVs-7 (22) 45 6 | —emmwmm—-- -- 2
17 | VvIs-1 (22} 46 G | ~mmemmm——- -— 2
17 | VIs-1 (22) 46 G | mmmm—aome- - 2
18 | ITe-1 (22) 42 A | meemmmmmes 1 1
19 | IITe-1 (22) 42 A | e 1 1
19 | IVe-1 (22) 44 S 2 1
19 | IVe-7 (22) 44 A | mmmmemmeee 2 1
19 |vIe-1 (22} 45 T P 2 1
19 |vIe-1 {22) 45 S R - -
|- -- A | emmmmmee- 2 1
- === - G | mmmmm—me—- 5 2
19 |VIIe-1 (22) 46 J | cmmmmemme—- _— _—
R - - | mmmmmmeee- 3 1
S . - S 6 2
19 ([VIITs-1 (18,22) 47 J b s - 4
21 |VIIs-1 (18) 46 J Serpentine -- 4




Map

symbol

Gr
HnB

HnC
HnE

HoC2

HpF
HrC
HrD
ImE
JoC
JoD
JoE
JpD

JrE2

JrF2

JsE

MaD

McF2

MKE

MmE 2

MnE
MoC

MoE

Mapping unit

Granitic rock land---------
Hoda sandy loam, 5 to 9
percent slopes----~------
Hoda sandy loam, 9 to 15
percent slopes--------~--
Heda sandy loam, 15 to 50
percent slopes-------w=---
Hoda cobbly sandy loam,
2 to 15 percent slopes,
eroded--------———ua_____
Hoda-Rock outcrop complex,
50 to 75 percent slopes--
Horseshoe gravelly loam,
9 to 15 percent slopes---
Horseshoe gravelly loam,
15 to 30 percent slopes--
Iron Mountain cobbly loam,
2 to 50 percent slopes---
Josephine loam, 9 to 15
percent slopes---------—-
Josephine loam, 15 to 30
percent slopes-—---------«
Josephine loam, 30 to 50
percent slopes------~ma--
Josephine cobbly loam,

5 to 30 percent slopes«--
Josephine-Mariposa complex,
15 to 50 percent slopes,

eroded--------—~rooooo

Josephine part----------

Mariposa part-----«-----
Josephine-Mariposa complex,

50 to 75 percent slopes,

eroded--------—mmmoo_o

Josephine part------..._

Mariposa part--w---------
Josephine-Rock outcrop

complex, 15 top 50

percent slopes-----------
Mariposa gravelly loam,

2 to 30 percent slopes---
Mariposa-Maymen complex,

30 ta 75 percent slapes,

eroded-----coo oo

Mariposa part-----------

Maymen part-------------
Mariposa-Rock outcrop

complex, 2 to 50 percent

slopes-—-creccme
Maymen-Mariposa complex,

2 to 50 percent slopes,

erodedr-----eemmmae

Maymen part---------—-.--

Mariposa part-----------
McCarthy sandy loam, 15

to 50 percent slopes-----
McCarthy cobbly loam, 5

to 15 percent slopes-----
McCarthy cobbly loam, 15

to 50 percent slopes-----
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GUIDE TO MAPPING UNITS--Continued

Vege- Woodland Wildlife
Capability tative Range suitability  suitability

Cunit group site group group
Symbol Page | Symbol Name Number Number
VIiIs-1 (18,22) 47 1 S _ 4
Tle-1 (22) 42 O 1 1
I1le-1 (22) 12 7 R 2 1
Vie-1 (22) 45 O 3 1
Ive-7 (22) 44 A L 2 1
VITs-1 (22) 46 S . 6 1
IVe-1 (22) 44 A | e 1 1
Tve-1 (22) 42 A | e 2 1
VIle-1 (22) 46 5 E I 7 2
IITe-1 (22) 4z A | mmemeeoae- 1 1
IVe-1 (22) 44 A | mmmmmeeo - 2 1
Vie-1 (22) 45 A | mmmeeoo - 2 1
VIe-1 (22) 45 A | e 5 1
VIe-1 (22) 45 R T T -- --
------ - A SR 2 1
------ - G R 5 2
VIIs-1 (22) 46 P - -
______ - A - 3 1
—————— -~ G e oo 6 2
VIs-1 {22) 16 A | emmemmoees 5 1
IVe-8 (22) 45 G | mmmmeoee- 5 2
VIIs-1 (22) 46 | T | mmmeeooooo - 2
______ - .- S, 6 -
______ - - e, 7 .-
VIs-1 (22) 46 (cJ SR 6 2
VIle-1 (22) 46 [ .
______ - J S, 7 -
______ - G S 6 -
Vie-1 (22) 45 [ . 6 2
Vie-1 (22) 45 G | —emeeoooa 4 2
VIe-1 (22) 45 (T 5 2




Map
symbol

MrC
MrE
MsE

Pr
RkD

Rn
RoE

RpD

RrE

S5cE
SdC
3fB
SfC
SfD

SkD

SkE

S1B
S1C
S1D
SmC
SmE
SoC
SoD

SrD

SrE

Ta

Mapping unit

Musick sandy loam, 5 to 15
percent slopes-----------
Musick sandy loam, 15 to
50 percent slopes--~-----
Musick-Rock outcrop
complex, 5 to 50
percent slopes-----------
Placer diggings---«=---»---
Rescue-Rock outcrop com-
plex, 5 to 30 percent
slopes--==----—mmmmmmm oo
Rock land---e-va-nccommma—o
Rock outcrop-Ahwahnee
complex, 9 to 50 percent
$lopes----—-------m—m——— -
Rock outcrop-Auburn com-
plex, 2 to 30 percent
Slopes-a-—-v-wmuarmnoo -
Rack outcrop-Dubakella
complex, 5 to 50 percent
slopes-----------m=mm—u-n-
Secca-Rock outcrop complex,
2 to 50 percent slopes---
Shenandoah sandy loam, 2
to 15 percent slopes-----
Sierra sandy loam, 2 to 9
percent slopes-----------
Sierra sandy loam, 9 to 15
percent slopes-----------
Sierra sandy loam, 15 to
30 percent slopes--------
Sierra-Rock outcrop com-
plex, 15 to 30 percent
slopes---—------——---—-—-
Sierra-Rock outcrop com-
plex, 30 to 50 percent
slopes---—----------- oo

Sites loam, 2 to 9 percent
slopes---r-—--mmmmmm oo
Sites loam, % to 15 percent
Slopes------—--m—mmr e
Sites loam, 15 to 30 per-
cent slopes----w-me-w-n--
Sites very stony loam, 2
to 15 percent slopes-----
Sites very stony loam, 15
te 50 percent slopes-----
Sobrante loam, 2 to 15
percent slopes-----------
Sobrante loam, 15 to 30
percent slopes-----------
Sobrante-Rock outcrop com-
plex, 2 to 30 percent
slopes---rm----------oon—-
Sobrante-Rock outcrop com-
plex, 30 to 50 percent
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GUIDE T0 MAPPING UNITS--Continued

Vege-~ Woodland Wildlife
Capability tative Range suitability  suitability
unit group site group group
Symbol Page | Symbol Name Number Number
IIle-1 (22) 42 A | eememm—--- 2 1
Vie-1 (22) 45 A | e 3 1
Vis-1 (22) 46 G | emmmmmee-- 3 1
VIIs-1 (18,22) 46 J Placer Diggings -- 4
VIs-1 (18) 45 G Loamy -- 6
VIIIs-1 (18,22) 47 5 S - 4
VIIs-1 (18) 46 J Granitic -—- 6
Vis-1 (18] 46 J Shaliow Loamy -- 6
VIIs-1 (22) 46 J Serpentine -- 4
VIIs-1 (22) 46 b | eeemme—e-- -- 2
IIIw-3 (18) 43 D Granitic -- 6
IITe-1 (18) 42 A Granitic -- 5
IVe-1 (18) 43 A Granitic - 5
VIie-1 (18) 45 A Granitic -- 5
VIs-1 (18) 46 A Granitic -- 5
VIis-1 (18) 46 J Granitic -- 5
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you
may also wish to contact our State or local office. You can locate the correct office
and phone number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual’s income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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