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- HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in man-
aging 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 Shasta County Area
are shown on the detailed map at the back
of this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to corre-
spond with a number on the Index to Map
Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room ; otherwise, it is outside and & 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 area in alphabetic order
by map symbol and gives the capability
classification of each. It also shows the
page where each soil is described, gives the
Storie index rating for each soil, and gives
the page for the woodland group, range
site, and wildlife group in which the soil
has been placed.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent mate-
rial can be used as an overlay over the soil

map and colored to show soils that have
the same limitation or suitability. For
example, soils that have a slight limitation
for a given use can be colored green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation
can be colored red.

Farmers and those who work with farm-
ers can learn about use and management
of the soils from the soil descriptions and
from the discussions of the capability
units, range sites, and woodland groups.

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

(fame monagers, sportsmen, and others
can find information about soils and wild-
life 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 names of many of
the plants that grow on each range site.

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

Seientists and others can read about how
the soils formed and how they are classi-
fied in the section “Formation and Classi-
fication of Soils.”

Newcomers in the Shasta Counly Area
may be especially interested in the section
“Cteneral Soil Map,” where broad patterns
of soils are described. They may also be
interested in the information about the
Shasta County Area given at the begin-
ning of the publication and in the section
“General Nature of the Area.”

Cover:

Shasta Dam and Shasta Reservoir. This is a multi-
purpose dam that provides flood control, electric power, and
water for irrigation, domestic use, and recreation for much
of the northern part of California.
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HASTA COUNTY AREA is at the extreme northern
tip of the Central Valley of California|[(fig. 1)) Red-
ding, the largest city in the Shasta County Area, is Tocated
whete the Sacramento River abruptly leaves its mounfain
canyon and begins to form a rich alluvial flood plain. Sur-
rounding this strip of bottom Jand along the Sacramento
River are parts of three mountain ranges: the California
Coast Range to the southwest, the JXlamath Range to the
northwest, and the Cascade Range to the east.

Shasta County Area is in the southwestern part of
Shasta County. Iis total extent is 1,085,000 acres. It is
bounded on the south by Tehama County, on the west by
Trinity County, on the north by the Shasta National For-
est, and on the cast by the Lassen National IForest. Shasta
County Area includes all of the private lands in the West-
ern Shasta County Resource Conservation District that
are south of Shasta Dam. Elevation ranges from 360 feet
at the mouth of Cottonwood Creek to 7,000 feet in the
mountains near the eastern boundary of the survey arca.

About two-thirds of Shasta County Area is in range,
noncommercial timber, or brush; one-third is in commer-
cial timber; and approximately 33,780 acres, or 3 percent,
iz in irrigated crops. Mining was formerly the most impor-
tant activity. The growing and harvesting of trees and the
manufacture of wood products are presently the most im-
portant industry. Livestock and livestock products account
for more than half of the income derived from farming,
and field crops account tor about one-third. Recreation is
also important.

How This Survey Was Made

Hoil scientists made this survey to learn what kind of
soils are in the Shasta County Area, where they are lo-
cated, and how they can be used, The soil scientists went
into the survey area knowing they likely would find many
s0ils they had already scen and perhaps some they had not.

I Tpland parts of Shasta County were mapped by the State Co-
operative Soil-Vegetation Survey. This was a cooperative under-
taking of the California Division of Forestry, the Pacific South-
wegt Forest and Range BExperiment Station of the U.8. TForest
Service, and the University of California., -

SAN DIEGO

* .. . . .
Siate Agriculteral Experiment Station

Figure I,—Location of the Shasta County Area in California.

They observed the steepness, length, and shape of slopes;
the kinds of native plants or crops; the kinds of rocl; and
many facts about the soils. They dug many holes to expose
soil profiles. A profile is the sequence of natural layers, or
horizons, in a soil; it extends from the surface down into
the parent material that has not been changed much by
leaching or by the action of plant roots.

The soil seientists made comparisons among the profiles

1



2 SOIL SURVEY

they studied, and they compared these profiles with those
in counties nearby and in places more distant. They classi-
fied and named the soils according to nationwide, uniform
procedures. The soil series and the soil phase are the cate-
gories of soil classification most used in a local survey.

Soils that have profiles almost alike make up a soil series,
Except for different texture in the surface layer, all the
soils of one series have major horizons that are similar in
thickness, arrangement, and other important character-
istics. Each soil series is named for a town or other geo-
graphie feature near the place where a soil of that series
was first observed and mapped. Redding and Tehama, 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 behav-
lorin the undisturbed landscape.

Soils of one series can differ in texture of the surface soil
and in slope, stoniness, or some other characteristic that
affects use of the soils by man. On the basis of such differ-
ences, & soil series is divided into phases. The name of a
soil phase indicates a feature that affects management. For
example, Aiken loam, 0 to 8 percent slopes, is one of
several phages within the Aiken series.

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

The areas shown on & soil map are called mapping units.
On most maps detailed enough to be useful m planning
the management of farms and fields, a mapping unit 18
nearly equivalent to a soil phase. It 15 not exactly equiv-
alent, because it is not practical to show on such a map all
the small, scattered bits of soil of some other kind that
have been seen within an area that is dominantly of a
recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two such
kinds of mapping units are shown on the soil map of the
Shasta County Area: soil complexes and undifferentiated
groups.

A soil complex consists of areas of two or more soils, so
intermingled or so small in size that they cannot be shown
separately on the soil map. Each area of & complex con-
tains some of each of the two or more dominant. goils, and
the pattern and relative proportions are about the same in
all areas. The name of a soil complex consists of the names
of the dominant soils, joined by a hyphen. An example is
Inks-Pentz complex, 3 to 30 percent slopes.

An undifferentiated group is made up of two or more
solls that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern and
proportion of soils are not uniform. An area shown on the
map may be made up of only one of the dominant soils, or
of two or more. The name of an undifferentiated group
consists of the names of the dominant soils, joined by
“ynd.” Lyonsville and Jiggs soils, 50 to T0 percent slopes,
isan example.

In most areas surveyed there are places where the soil
materizl is so rocky, so shallow, or so severely eroded that

it eannot be classified by soil 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,
Cobbly alluvial land is a land type in the survey area.

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

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

On the basis of yield and practice tables and other data,
the soil scientists set up trial groups. They test these
groups by further study and by consultation with farmers,
agronomists, engineers, and others, then adjust the groups
according to the results of their studies and consultation,
Thus, the groups that are finally evolved reflect up-to-date
knowledge of the soils and their behavior under current
methods of uge and management,

General Soil Map

'The general soll map at the back of this survey shows, in
color, the soil associations in the Shasta County Ares. A
soil association is a landscape that has a distinetive pro-
portional pattern of soils. It normally consists of one or
more major soils and at least one minor soil, and 1t is
named for the major sotls. The soils in one association may
oceur in another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in an area, who want to
compare different parts of an area, or who want to know
the location of large tractg that are suitable for a certain
kind of use. Such a map is a useful general guide in man-
aging a watershed, a wooded tract, or a wildlife area, or
in planning engineering works, recreational facilities, and
community developments. It is not a suitable map for
planning the management of a farm or field or for select-
ing the exact location of a road, building, or similar struc-
ture, becanse the soils in any one association ordinarily
differ in slope, depth, stoniness, drainage, and other char-
acteristics that affect their management.

The Shasta County Area is in the northern part of Cali-
fornia. Based on physiography, there are three major
parts. These are (1) the mountains, {2) the foothills, and
(3} the terraces, valley bottoms, and flood plains. One or
more soil associations are in each part. The soil associa-
tions have been grouped mainly on the basis of soil differ-
ences that are related to their physiographic features and
to differences in parent rock.

The 12 soil associations in the survey area are described
in the following pages. The terms for texture used in the
title for each association apply to soil material below the
surface layer. For example, in the title for association 1,
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the words “very gravelly or very cobbly sandy loams and
loams to gravelly and very cobbly clay loams” refer to
texture of the soil material below the surface layer.

Soils of Mountains

Soils of this group are on mountains in the western and
eastern parts of the survey area. The mountains are deeply
entrenched by streams flowing into the Sacramento River.
Elevation ranges from 800 to 7,000 feet. Topography is
most Tugged in the western part of the survey area where
the soils are dominantly very steep. It is less rugged in the
mountains in the eastern part where the soils are nearly
level to very steep.

"The Sacramento River enters the survey area as a deeply
entrenched stream. Its valley becomes wider as the river
flows southward.

Annual precipitation ranges from 30 to 70 inches. The
greatest amount is received m the northeastern part of the
survey area. Much of the precipitation falls as snow. The
vegetation is mostly a conifer and hardwood forest, but
shrubs cover some areas. Soils of this group occupy about
45 percent of the survey area.

Ifour associations in the Shasta County Area are in the
mountains. Soils of these four associations are underlain
by granitic, voleanic, sedimentary, and metamorphic rock.

1. Cohasset-Windy-McCuarthy association

Nearly level to very steep, well-drained very gravelly or
very cobbly sandy loams and loams to gravelly and very
cobbly clay loams underlain by basic voloanic rocks; non-
stony to very stony on the surface

This association commonly consists of gently sloping or
rolling soils on broad lava flows and very steep soils on
mountaing of volcanie rock. Tt is in the eastern part of
the survey area and extends from Big DBend to southeast
of Shingletown. Slopes range from 0 to 75 percent. Eleva-
tion ranges from 2,000 to 7,000 feet. The annual precipita-
tion is 35 to 70 inches, and the average annual air tempera-
ture is 44° to 54° F. The 32° F. growing season is 100 to
225 days. The vegetation on these soils generally includes
such trees as ponderosa pine, Douglas fir, white fir, sugar
pine, and black oak. In places large brush fields of man-
zanita and chinquapin are mixed with young conifers.

This association occupies about 28 percent of the sur-
vey area. Cohasset soils make up about 40 percent of the
association, and Windy and McCarthy seils, which are
undifferentiated, together make up about 25 percent of the
association. The remaining 35 percent consists of areas of
Aiken and Supan soils at lower elevations and Jiggs and
Lyonsville soils at higher elevations.

Cohasset soils are nearly level to moderately steep in
most places. These soils have 2 surface layer of dark red-
dish-brown and yellowish-red loam and a subsoil of yel-
lowish-red loam and gravelly clay loam that grades to
vellowish-red very cobbly clay loam. Weathered andesite
typically is at a depth of 24 to more than 60 inches. These
soils range from nonstony to very stony on the surface.

Windy soils have a surface layer of very dark grayish-
brown sandy loam and loamy sand and a subsurface layer
of brown sandy loam. The subsoil is light yellowish-brown
very gravelly sandy loam. These soils formed in material
that weathered from basgie volcanic rock. Depth to bed-

rock ranges from 40 to 60 inches. These soils are stony or
very stony on the surface,

McCarthy soils have a surface layer of dark-brown
aravelly sandy loam and a subsoil of strong-brown and
yellowish-red very cobbly sandy loam. Hard basalt is at
a depth of 40 to 60 inches, These soils range from stony
to very stony on the surface,

The =oils of this association are among the greatest pro-
ducerg of timber in the survey area, Large acreages are
owned by lumber companies, and many small areas are
used for recreation. Grazing in summer by cattle is com-
mon. The association is suited to timber production. At
clevations below 4,000 feet, small areas of Cohasset soils
are used for irrigated pasture. A few areas of Cohasset
soils are well suited to apple orchards.

2, Josephine-Marpa-Sheetiron association

Strongly sloping to wery steep, well-drained and some-
what excessively drained gravelly and very gravelly loams
and clay loams underlain by sedimentary and metomorphic
rocks

This association consists of soils on some of the most
rugged topography in the area. Ridgetops are narrow, and
valleys are decply entrenched. This association is near Ono,
French Gulch, and Ingot and along the Pit River, The
soils in this association formed in material that weathered
from sandstone, shale, and slate. Slopes range from 10
to 90 percent, but slopes are more than 50 percent in about
two-thirds of the area. Elevation ranges from 800 to 5,000
feet, The annual precipitation is 30 to 60 inches, and the
average annual air temperature is 50° to 56° F. The 32°
T. growing season is 100 to 250 days. The vegetation on
these soils is a conifer-hardwood type and includes such
trees as Douglas-fir, pine, oak, and shrubs.

This association occupies about 6 percent of the sur-
vey area. Josephine soils make up 30 percent of the as-
sociation, Marpa soils 25 percent, and Sheetiron soils 15
percent. The remaining 30 percent consists of areas of
Maymen, Sites, and other soils.

Josephine soils are intermingled with Marpa soils and
are also on slopes at lower elevations. Joscphine soils are
well drained. They have a surface layer of brown gravelly
loam and a subsoil of light-brown gravelly clay loam that
grades to light reddish-brown very stony clay loam. Shale
bedrock ig at a depth of 24 to more than 60 inches. Areas
of Landslides are included in a few places.

Marpa soils are on slopes below Sheetiron soils. They
are well drained. They have a surface layer of brown
gravelly loam and a subsoil of brown gravelly loam and
light-brown very gravelly clay loam. Shale bedrock is at a
depth of 20 to 40 inches.

Sheetiron soils are on the upper side slopes and ridgetops
at the highest elevations. They are well drained and some-
what excessively drained. They have a surface layer of
gray and light-gray very stony loam and very gravelly
loam and a subsoil of light-gray gravelly and very gravelly
loam. Slate bedrock is at a depth of 18 to 40 inches.

The soils of this association are used mainly for produc-
tion of timber. Other uses are recreation, mining, grazing,
wildlife habitat, and watershed. Little forage is available
for domestic livestock, and range improvement praetices
generally are not applicable. Fire control is difficult be-
cause the soils are steep and slopes are irregular.
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3. Chuaix-Corbett association

Gently sloping to very steep, well-drained to emcessively
drained sandy loams and loamy coarse sands underloin by
granitic rocks

This association consists of =oils on rough terrain in nar-
row valleys and on ridgetops that have rounded to sharp
tops. It 1s near the town of Shasta and extends to the
western boundary of the survey area. The soils in this as-
soclation are underlain by granitic rock. Slopes range
from 5 to 80 percent, but they are mostly more than 30
percent. Elevation ranges from 1,000 to 6,500 feet. The
annual precipitation is 30 to 60 inches, and the average
annual air temperature is 45° to 53° F. The 32° F. grow-
ing season is 100 to 250 days. The vegetation on these
solls is mainly trees, an understory of shrubs, and a sparse
cover of grass or brush. The main tree species are pon-
derosa pine, Douglas-fir, white fir, and oaks.

This association occupics about 7 percent of the survey
area. Chaix soils make np ahout 45 percent of the associa-
tion and Corbett soils 25 percent. The remaining 30 per-
cent consists of areas of Sierra, ITolland, and Kanaka, soils,

Chaix soils are in warmer areas than Corbett soils. (ven-
erally they are at clevations of less than 3,500 feot, and
Corbett soils are at higher elevations, Chaix soils are well
drained and somewhat execessively drained. They have
a surface layer of grayish-brown sandy loam and coarse
sandy loam and a subsoil of brown heavy sandy loam.
Weathered granite is at a depth of 20 to 40 inches.

Corbett soils are somewhat excessively drained and ex-
cessively drained. They are grayish-brown and light-gray
loamy coarse sand throughout. Weathered granite is at a
depth of 18 to 40 inches. A very small area of Corbett
solls is very rocky and is steep to very steep.

The soils of this association are used mainly for the pro-
duction of timber, as wildlife habitat, and for watershed.

4. Maymen-Stonyford asseciation

Stecp and wery steep, somewhat cxcessively droined and
well-drained gravelly loams and gravelly clay loams un-
derlain by sedimentary, metamorphic, and metomor-
phosed basic rocks,; very stony on the surface

This association consists of steep or very steep soils on
the sides of deeply entrenched, narrow valleys and on
ridges that have rounded to narrow tops. 1t is near Platina
and French Gulch, The soils in this association formed in
material that weathered from sandstone, shale, conglom-
erate, schist, or greenstone. Slopes range from 30 to 80 per-
cent, [llevation ranges from 1,000 to 4,500 feet. The annual
precipitation is 30 to 40 inches, and the average annual air
temperature is 56° to 60° F. The 32° F. growing season is
150 to 200 days. The vegetation on these soils is brush, a
sparse understory of grass, and shrubs that are dominantly
chamise and ceanothus.

This association oceupies about 4 percent of the survey
area. Maymen soils make up about 50 percent of the asso-
ciation and Stonyford soils about 25 percent. The remain-
ing 15 percent consists of small areas of Rock land and of
Boomer, Neuns, and Gonlding soils.

Maymen soils are somewhat excessively drained, They
have a surface layer of very stony loam and a subsoil of
light-brown gravelly loam. Shale is at a depth of 6 to 20
inches, Maymen soils have many stones on the surface.

Stonyford soils are well drained. They have a surface
layer of brown very stony loam and yellowish-red grav-
elly loam and a subsoil of reddish-yellow gravelly clay
loam. Fractured greenstone isat a depth of 16 to 25 inches.
Stonyford soils have many stones on the surface.

The soils of this association are used mainly as wildlife
habitat, but they are also used to provide a small amount of
feed for livestock and for watershed. Where areas have
been burned, brushy plants sprout readily and cover the
surface within a few years.

Soils of Foothills

The soils of this group are on foothills and generally are
rolling to steep. These soils occupy less rugged topography
at lower elevations than the soils of the mountains. Eleva-
tion ranges from 600 to 5,000 feet.

Annual precipitation ranges from 25 to 70 inches, but
snowfall is less than in the mountains. The vegetation is
grass, grass-oak, brush, and conifers. Soils of this group
occupy 54 percent of the survey area.

TFour associations in the Shasta County Area arc in the
foothills. The soils of these four associations formed in
material weathered from sedimentary, volcanie, and meta-
morphie rack.

5. Millsholm-Sehorn-Gaviota association

Nearly level to very steep, well-drained and somewhat
cacessively drained sandy loams to loams and silty cluys
to silty clay loams underlain by sedimeniory and meta-
morphic rocks; nonsiony to very stony on the surface

This association consists of very steep soils on short
slopes of low rolling hills and of nearly level to sloping
soils in broad valleys. It is mainly near Ono and Platina,
but small areas are near Bella Vista and south of Whit-
more. The grass-covered, treeless “Bald ITills” area south
of Ono is in this association. The soils in this association
formed in material weathered from sandstone, shale, con-
glomerate, and metamorphie rocks, Slopes range from 0 to
75 percent. Elevation ranges from 600 to 1,800 feet. The
annual precipitation is 25 to 40 inches, and the average an-
nual air temperature is 60° to 62° ¥. The 32° T. growing
season is 200 to 250 days. The vegetation on the Millsholm
and Gaviota soils is grasses, forbs, oaks, and Digger pine;
and the vegetation on Sehorn soils is grasses.

The association oceupies 9 percent of the survey area.
Millsholm soils make up about 40 pereent of the acreage.
Schorn soils about 30 percent, and Gaviota soils about 10
percent. The remaining 20 percent consists of arcas of
Millsap, Lodo, and Tehama soils.

Millsholm soils are well drained. They are gravish-
brown, light brownish-gray, and brown gravelly leam
throughout the profile. Sandstone and conglomerate are
at a depth of 8 to 20 inches, Some areaz of Millsholm soils
are very rocky.

Schorn soils are well drained. They have a surface layer
of light olive-brown silty clay that is underlain by mottled
grayish-brown, light olive-brown, and yellowish-brown
silty clay loam. Weathered shale is at a depth of 16 to 48
inches. Some areas of Schorn soils are very stony,

Gaviota soils are well drained and somewhat excessively
drained. They have a surface layer of yellowish-brown
sandy loam or fine sandy loarn that is underlain by sand-
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stone at a depth of 8 to 18 inches, Some areas of Gaviota
soils are very rocky.

The soils of this association are used as range, pasture,
and wildlife habitat and for watershed. A small acreage is
in irrigated pasture and alfalfa or is used for dryland
pasture.

6. Kilare-Sites association

Nearly Tevel to wery steep, moderately well drained and
well drained clays and clay loams underlain by sedimen-
tary and metamorphic rocks; nonstony to very stony on
the surface

This association consists of rolling soils on hills and in
broad valleys at lower elevations. It is in the eastern part
of the survey area near Millville, Whitmore, Montgomery
Creek, and Big Bend. Kilarc solls are underlain by sand-
stone, shale, and conglomerate rock; Sites soils are under-
lain by sandstone, conglomerate, or schist. Slopes range
from © to 70 percent, and they are dissected at higher ele-
vations. Flevation ranges from 600 to 4,000 feet. The an-
nual precipitation is 30 to 70 inches, and the average an-
nual air temperature is about 54° F. The 32° I'. growing
season is 150 to 225 days. The vegetation on Kilarc soils
is oaks, Digger pine, shrubs, and grasses. Woody vegeta-
tion covers more than 50 percent of these soils, The vege-
tation on Sites soils consists of mixed conifers, oaks,
shrubs, and grasses.

This association occupies about 3 percent of the survey
area. Kilare soils malke up about 50 percent of the associa-
tion and Sites soils about 25 percent. The remaining 25
percent consists of areas of Cohasset and Sehorn soils and
small areas of Landslides.

Kilare soils are moderately well drained. They have a
surface layer of grayish-brown loam to sandy clay loam
that is very stony in places. The subsoil is light brownish-
gray and pale-brown clay and clay loam underlain by
light-gray sandy clay loam. Weakly consolidated sand-
stone is at a depth of 25 to 45 inches. Kilarc soils are sub-
ject to landslips.

Sites soils arc well drained. They have a surface layer
of reddish-hrown loam and a subsoil of yellowish-red and
strong-brown clay loam and clay. Weathered rock is at a
depth of 48 to more than 60 inches. Some areas of Sites
solls are stony or very rocky.

Tilare soile are used as range, pasture, wildlife habitat,
and watershed. Sites soils are used for production of tim-
ber, as wildlife habitat, and as watershed. They are used
for grazing along with Kilare soils where the soils are in-
termingled. Areas of Landslides occur in a few places and
are a hazard to road maintenance.

7. Auburn-Goulding-Neuns associalion

Nearly level to wery steep, well-drained gravelly loams
ond clay loams and wvery grovelly silty clay loams wnder-
lain by partly metomorphosed volcanic rooks; nonstony to
very stony on the surface

This association gencrally consists of very steep soils
on sides of narrow valleys at higher elevations and smooth
and rolling soils in broad valleys at lower elevations. It
is near Whiskeytown Reservoir, French Gulch, and Ingot.
The soils in this association formed in material weathered
from greenstone and other basic metavoleanic rock.
Slopes are 0 to 80 percent, Elevation ranges from 700 to

5,000 feet. The annual precipitation is 80 to 60 inches, and
the average annual air temperatue is 52° to €2° I, The 32°
F. growing season is 150 to 250 days. The vegetation on
Auburn and Goulding soils is shrubs, caks, Digger pine,
and grasses. Shrubs are the main vegetation In many
places. The vegetation on Neuns soils is mixed conifers,
oaks, and ghrubs.

This association occupies about 10 percent of the survey
area. Auburn soils and Goulding soils are about equal in
extent and together make up about 60 percent of the asso-
ciation. Neuns soils make up about 15 percent. The remain-
ing 25 percent consists of areas of Boomer, Diamond
Springs, and other soils.

Auburn soils have a surface layer of yellowish-red loam
or clay loam and a subsoil of yellowish-red gravelly clay
loam. Basic metavoleanic rock is at a depth of 12 to 32
inches. Some areas of Auburn soils are very stony or very
rocky.

Goulding soils have a swrtace layer of brown loam
and a subsoil of pale-brown gravelly loam. Fractured
oreenstone is at a depth of 12 to 24 inches. All areas of
Goulding soils are very stony or very rocky.

Neuns soils have a surface layer of pale-brown loam that
is underlain by very pale brown very gravelly silly clay
loam. Greenstone is at a depth of 20 to 40 inches. All areas
of Neuns soils are very stony on the surface.

Anburn and Goulding soils are used as range, wildlife
habitat, and watershed. Small areas of Auburn soils are
used for cultivated crops. Many abandoned mines are on
Auburn and Goulding soils. Neuns soils are used for pro-
duction of timber, as wildlife habitat, and for watershed.

8. Toomes-Guenoc-Supun association

Nearly level to steep, well-drained and somewhat exces-
sively drained stony looms and gravelly to very cobbly
clay loams underlain by wolcanic rocks; nonstony lo very
stony on the surface

This association consists of nearly level to sloping soils
on hroad: ridges and moderately steep to steep soils on
side slopes. It is near Oak Run, Whitmore, Millville, and
Shingletown. The soils in this association are underlain
by andesitic tull breccia and lava flow rocks. Slopes range
from 0 to 50 percent. Elevation ranges from 800 to 2,000
feet. The annual precipitation is 80 to 40 inches, and the
average annual air temperature is 52° to 60° I7. The 32° F.
growing season is 175 to 225 days. The vegetation on
Toomes soils is grasses, forbs, and an open stand of oaks,
shrubs, and Digger pine. In many places the Toomes soils
are trecless and have a sparse cover of grasses and brush.
The vegetation on Guenoc and Supan soils is grasses,
forbs, and an open to dense stand of woody vegetation con-
sisting of oaks, Digger pine, and shrubs,

This association ocenpies about 12 percent of the sur-
vey area. Toomes soils make up about 45 percent of the
association, Guenoe soils about 40 percent, and Supan soils
about 10 percent. The remaining 5 percent consists of arveas
of Inks and Kilare soils.

Toomes soils are well drained and somewhat excessively
drained. They are brown very stony and stony loams that
are underlain, at a depth of 4 to 20 inches, by tuff breccia.
About 15 to 25 percent of the area consists of rock outerops.

(Guenoe soils are well drained, They have a surface layer
of reddish brown very stony loam and a subsoil of dark-
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red cobbly and very cobbly clay loam. Andesite bedrock is
at a depth of 20 to 40 inches. Some areas are very rocky.

Supan soils are well drained. They have a surface layer
of dark grayish-brown gravelly loam and loam and a sub-
soil of dark-brown gravelly clay loam. Tuff breccia is at a
depth of 24 to 40 inches. Some areas are very stony.

The soils of this association are used as range, wildlife
habitat, and watershed. Small areas have been clearcd of
stones. Some areas have been cleared of trees and brush
by use of chemicals or by crushing, followed by burning,
then by planting of improved range species. Most areas
are in large cattle ranches, and few roads are present.

Soils of Terraces, Valley Bottoms, and
Flood Plains

This physiographic region consists of soils on dissected
terraces that are nearly level or undulating on the broad
tops and sloping to steep soils on side slopes along with
nearly level soils in valley bottoms and on flood plains. The
solls formed in alluvium of various ages. Elevation ranges
from 350 to 1,000 feet.

Annual precipitation is 25 to 40 inches, little of which is
snowfall. The vegetation was grass-oak, brush, Digger
pine, cottonwood, and sycamore. The soils in this physio-
graphic position occupy about 21 percent of the survey
area.

Four associations in the survey arca are in this posi-
tion. Small areas of Cobbly alluvial land, Riverwash, and
other miscellaneous land types also are present.

9. Newtown-Red Bluff association

Nearly level to steep, well drained and moderately well
drained clays and clay loams formed in old alluvivim on
high terraces

This association consists of sloping to steep soils on side
slopes of dissected terraces and of nearly level or undulat-
ing soils on broad terrace tops. Red BIuff soils are nearly
level to gently sloping and are on terrace tops. Newtown
soils are moderately sloping to steep and are on the sides of
terraces. In most places the terrace tops are 50 to 100
feet above the bottoms of the entrenched streams. Clow
Creelt and Stillwater Creek have broad valleys; other val-
leys are gencrally narrow. This assoeiation is in the eentral
part of the survey arca near Olinda, Redding, Bella Vista,
Palo Cedro, and Anderson. The soils in this association
formed in weathered gravelly alluvium from mixed
sources. Slopes range from 0 to 50 percent. Elevation
ranges from 500 to 1,000 fect. The annual precipitation is
25 to 40 inches, and the average annual air temperature is
62° to 63° F, The 32° F. growing season is 200 to 250 days.
The vegetation on these soils is grasses, oaks, shrubs, and
Digger pine.

This association oceupies about 11 percent of the survey
area. Newtown soils make up about 53 percent of the ags-
sociation and Red Bluff soils about 35 percent. The remain-
ing 10 percent consists of areas of Redding, Tos Robles,
Perkins, and other soils.

Newtown soils are well drained. They have a surface
layer of brown stony loam and mottled very pale brown
and brown very gravelly clay loam and a subsoil of brown
clay. They have a substratnm of pale-brown silty clay
loam and cobbly silty clay loam.

Red Bluff soils are well drained and moderately well

drained. They have a surface layer of brown gravelly loam
or loam and a subsoil of yellowish-red and red clay loam
and clay. They have a substratum of light-brown clay loam
thatis gravelly and consolidated in places-

The soils in this association are used as range and pas-
ture, for irrigated crops, as wildlife habitat, and for urban
development. Water distribution systems are being ex-
tended in several arcas for domestic water supply and for
irrigation. These sysiems accelerate changes in land use
and urbanization. Irrigated crops are mainly small areas
of olives and strawberries on Red Bluff soils. Some areas
have been cleared of trees and brush and reseeded to
grasses and legumes,

10. Churn-Perkins-Tehama association

Nearly level to moderately steep, well drained and moder-
ately well drained olay loams and silty clay loams formed
in recent alluvivm on low terraces

This association consists mostly of nearly level to undu-
lating soils in narrow to broad valleys on terraces. Per-
kins and Tehama soils are on the higher areas of these
intermediate terraces, and Churn soils are on the lower
areas. This association is in the south-central part of the
survey area in the valleys of Cottonwood Creek, Sacra-
mento River, Clear Creek, and Churn Creek. The soils in
this association formed in mixed alluvium. They are in-
termediate in elevation between the bottom lands and the
adjacent highest terraces. Slopes range from 0 to 30 per-
cent. Klevation ranges from 500 to 1,000 feet. The annual
precipitation is 25 to 40 inches, and the average annual air
temperature is 62° to 65° F. The 32° F. growing season is
200 to 275 days. The native vegetation, composed of oaks,
Digger pine, shrubs, grasses, and forbs, has been removed
from most areas of the soils.

This association occupies about 5 percent of the survey
area. Churn seoils make up about 40 percent of the as-
sociation, Perkins soils about 30 percent, and Tehama soils
about 20 percent. The remaining 10 percent consists of
areas of Hillgate, T.os Robles, and other soils.

Churn soils are well drained and moderately well
drained. They have a surface Inyer of light yellowish-
brown gravelly loam and loam and a subsoil of light yel-
lowish-brown gravelly clay loam or clay loam.

Perkins soils are well drained and moderately well
drained. They have a surface layer of brown gravelly loam
or loam and a subsoil and substratum of vellowish-red
gravelly clay loam.

Tehama soils are well drained. They have a surface
layer of pale-brown loam and a subsoil of pale-brown silty
clay Joam and yellowish-brown silty clay loam and very
gravelly clay loam.

The soils of this association arc used as range, for ir-
rigated pasture and alfalfa, as wildlife habitat, and for
urban development. Small areas are used for orchards,
The soils are suited to most locally grown crops, Urban
development is rapidly expanding.

11, Tuscan-Igo association

Nearly level and gently sloping, well-drained cobbly clay
loams end gravelly loams that contain o hardpon and that
formed in old basie alluvium on kigh terraces

This association consists of nearly level to undulating,
hummocky soils on tops of dissected high terraces. It is
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near Bella Vista and Millville and extends to the southern
boundary of the survey area. The treeless Swede Creek
Plains and Millville Plains are in this association. The
soils in this association formed in old basic alluvium,
Slopes range from 0 to 8 percent, Elevation ranges from
600 to 1,000 feet. The annual precipitation is 80 to 40
inches, and the average annual air temperature is about
62° F. The 32° F. growing season is 225 to 275 days. The
Vegetation on Igo soils is a sparse cover of annnal grasses
and forbs, and the vegetation on Tuscan soils is grasses
and forbs and seattered oaks and shrubs.

The association occupies about 2 percent of the survey
area. Tuscan soils and Igo soils are about equal in extent
and together make up about 70 percent of the association.
The remaining 30 percent consists of areas of Inks, Supan,
and Keefers soils.

Tuscan soils have a surface layer of brown cobbly loam
and a subsoil of reddish-brown cobbly clay loam. An in-
durated hardpan is at a depth of 8 to 20 inches.

Igo soils have a surface layer and subsoil of vellowish-
red gravelly loam. An indurated hardpan is at a depth of
3 to 12 inches.

The soils of this association are used as range and dry-
land pasture. A small acreage of Tuscan soils is used as
irrigated pasture.

12, Reiff-Cobbly olluvial land association

Nearly level to gently sloping, moderately well drained to
excessively drained loamy oﬁne sands to loams and fre-
quently flooded cobbly land on walley bottoms and flood
plains

The soils and land types in this association are on bot-
tom lands and flood plains along the Sacramento River.
Reiff soils are genersBly in large, nearly level to gently
sloping tracts in the highest parts of the association, and
Cobbly alluvial land is in smaller, narrow tracts along the
stream course and in old channels. The seils in this associa-
tion formed in very deep deposits of recent mixed allu-
vium. Slopes range from 0 to 8 percent. Elevation ranges
from 350 to 500 feet. The annual precipitation is 25 to 40
inches, and the average annual air temperature is about
63° . The 32° F. growing season is 250 to 275 days. Most
areas of Reiff soilg have been cleared of natural vegetation
and are farmed. The vegetation on Cobbly alluvial land
consists of an open to dense stand of cottonwood, sycamore,
willow, and oak trees and of an understory of shrubs, vines,
and annual grasses,

This association oceupies about 3 percent of the survey
area. Reiff soils make up about 60 percent of the association
and Cobbly alluvial land and Cobbly alluvial land, fre-
quently flooded, about 30 percent. The remaining 10 per-
cent. congists of areas of Anderson soils, Riverwash, and
other land types.

Reiff soils are well drained and moderately well drained.
They have a surface layer of grayish-brown and brown
sandy loam, fine sandy loam, gravelly fine sandy loam,
gravelly loam, or loam, The substratum is brown, similar-
textured material.

Cobbly alluvial land, frequently flooded, is flooded each
year in winter. It is a mixture of gravelly and cobbly allu-
vium that is excessively drained. Cobbly alluvial land is
protected from flooding by Shasta Dam.

If Reiff soils are irrigated, they are suited to nearly all
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locally grown crops, such as alfalfa, pasture, and vege-
tables. Small areas of this soil are used for walnuts and
other orchard crops. These soils are used extensively for
urban development and this use ig increasing. Cobbly al-
luvial lands are used prineipally for grazing, as a source
of gravel, as wildlife habitat, and for recreation. The haz-
ard of flooding is severec on much of the Cobbly alluvial
lands ; consequently, intensive use of the areas is restricted.
The Sacramento River flows through the association and
is used extensively for recreation, as well as a source of
irrigation water.

Descriplions of the Soils

This part of the survey describes the soil series and
mapping units in the syrvey area. Each soil series is de-
geribed in considerable detall, and then, briefly, each map-
ping unit in that series. Unless it is specifically mentioned
otherwise, it is to be assumed that what is stated about the
soil series is true for the mapping units in that series.
Thus, to get full information about any oene 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 series
ig the soil profile, that is, the sequence of layers from the
surface downward to rock or other underlying material.
Each series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The sec-
ond, detailed and in technical terms, is for scientists, en-
gineers, and others who need to make thorough and pre-
cise studies of sotls, Unless it is otherwise stated, the colors
given in the descriptions are those of a dry soil. In these
descriptions the content of stones is expressed as a per-
centage of the total volume of soil material.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil series.
Cobbly alluvial land, for example, does not belong to a
soil series. Nevertheless, it is hsted in alphabetic order
along with the soil series. )

Following the name of each mapping unit is a symbol 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, woodland group,
range site, and wildlife group in which the mapping unit
has been placed. The page for the deseription of each ca-
pability unit, woodland group, range site, wildlife group,
or other interpretative group can be found by referring
to the “Guide to Mapping Units” at the back of this
survey.

The acreage and proportionate extent of each mapping
unit are shown in table 1. Many of the terms used in de-
seribing soils ean be found in the Glossary at the end of
this survey, and more detailed information about the ter-
minglogy and methods of soil mapping can be obtained
from the Soil Survey Manual (14).%

A given so0il series in this survey ares may be identified
by a different name in a recently published soil survey of
an adjacent area. Such differences in name result from
changes in the concepts of seil classification that have oe-
curred since publication. The characteristics of the soil

*[talic numerals in parentheses refer to Literature Cited, p. 158,
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TasLe 1.—dApprozimate acreage and proportionate extent of the soils

Hoil Acres Percent Soil Acres Percent
Alken loam, 0 to 8 pereent slopes__ o ___ 7, 180 0.7 || Cohasset-Aiken stony loams, 0 to 30 percent
Aiken loam, 8 to 15 percent slopes_.__.__.___ 6, 285 .6 SlOPeS . 2, 820 L2
Aiken loam, 15 to 30 percent slopes______.__ 3, 080 .3 1| Cohasset-McCarthy complex, 0 to 30 percent
Aiken stony loam, O 1o 8 pereent slopes_ ... 8, 180 8 SlOPeS_ e 1,645 .2
Aiken stony loam, 8 to 15 pereent slopes____ 7, 800 . 8 I Cohassot-MeCarthy complex, 30 to 50 per-
Aiken stony loam, 15 to 30 percent slopes_ _ _ 10, 850 1.1 cent slopes .. .. . o _____. 2, 540 .3
Aiken very stony loam, 30 to 50 percent, Cohasset-MeCarthy complex, 50 to 75 per-

SlOPes . o . 1, 080 .1 eent slopes . . 1, 310 .1
Anderson gravelly sandy loam. ... 4, 350 4 || Colluvialland . _ oo . 15, 654 L&
Anderson gravelly sandy loam, moderately Cone gravelly loam, 3 to 15 percent slopes__. 1,435 .1

deep. o e 775 (1 Cone gravelly loam, 15 to 30 percent slopes__ 330 O]
Anita elay, 0 to 8 percent slopes__ - __ .. ___. 190 (1 Cone stony loam, 3 to 30 percent slopes_____ 875 (&3]
Anita very cobbly elay, 0 to 8 percent slopes_ 305 O Cone very stony loam, 30 to 50 percent slopes_ 600 ()
Auberry fine sandy loam, ¢ to 8 perccnt Conc very stony loam, moderately deep, 15

Bl PeS . o o et m e 165 ") 60 pereent slopes_ oo ._ 675 B!
Auberry fine sandy loam, 8 to 30 percent Corkett loamy coarse sand, 15 to 50 percent

SlOPes ... 800 m S OPes - e 1, 585 .2
Auberry fine sandy loam, 30 to 70 percent Corbett loamy coarse sand, 30 to 70 percent

Slopes_ o o~ 240 ! percent slopes, severely croded__ . _______ 6, 180 .5
Aubnrn loar, 0 to 8 percent slopes.__._ 2, 845 .3 || Corbett loamy coarse sand, 50 to 80 percent
Auburn loam, 8 to 30 percent slopes_ _______ 2, 555 .3 S OPeS . e 10, 270 L0
Auburn very stony loam, 8 to 30 percent Corbcett very rocky loamy eoarse sand, 30 to

slopes 5, 150 .5 80 percent slopes _ ..o ____ 745 (1
Auburn eclay loam, 8 to 30 percent slopes, Diamond Springs very stony sandy loam, 8 to

eroded _ L . ____._ 7,915 .8 30 percent slopes, eroded _ . __ ___________. 2, 650 .3
Auburn very stony clay loam, 30 to 50 per- Diamond Springs very rocky sandy loam, 30

cent slopes, eroded _____ ____________._.__ 8, 560 .8 to 50 percent slopes, evoded_. . ________. 2, 420 .2
Auburn very rocky clay loam, 50 to 70 per- Diamond Springs very rocky sandy loam, 30

cent slopes, eroded ... __________ 4, 165 L4 to 50 percent slopes, severely eroded______ 2, 550 .2
Behemotosh very stony loarn, 8 to 30 percent Forward sandy loam, 5 to 30 percent slopes... 1, 410 .1

slopes . 780 {1 Forward sandy loam, 30 to 50 percent slopes_ 2, 695 .3
Behemotosh very stony loam, 30 to 50 per- Forward sandy loam, deep, 0 to 30 percent

cent slopes, eroded________ . ____ . ... __ B30 1 SLOPER e 1, 095 .1
Behemotosh very rocky loam, 50 to 70 per- Gaviota fine sandy loam, 3 to 15 pcreent

cent slopes, eroded._.. . __ 1, 875 L2 slopes .o ____. 705 1y
Boomer gravelly loam, 0 ta 15 percent glopes_. 1, 060 .1 j| Gaviota fine sandy loam, 15 to 30 percent
Boomer gravelly Ioam, 15 to 30 percent slepes. 3, 045 -] AlODe8 e 595 O
Boomer gravolly loam, 30 to 50 percent slopes. 4 275 .5 || Gaviota very rocky sandy loam, 0 to 30 per-

Boomer very stony loam, 50 to 70 porcent cent 3lopes. oo e 4, 475 .4

R OIS 2, 110 .2 || Gaviota very rocky sandy loam, 30 to 5(

Boomer very stony clay loam, 30 to 50 per- percent slopes, croded_ . . __.___ 610 (*)
eent slopes, severely eroded____._________ 1, 000 .1 Il Goulding very stony loam, 10 to 30 percent

Boeomer very stony clay loam, 50 to 70 per- SlOPES o ___ 7, 765 .8
cent slopes, severely eroded_. .. 450 ) Goulding very rocky loam, 30 to 50 percent

Chaix eoarse sandy loam, 30 to 50 percent slopes, erodee_ o _________ 9, 995 1.0
slopes, severely eroded. ______.___. . 4, 875 .5 || Goulding very rocky loam, 50 to 70 percen:

Chaix coarse sandy loam, 50 to 70 percent slopes, eroded ..o ______.. _. 12, 145 1.2
glopes, severely eroded ... ______________ 7,965 LB Gravel pits . oo . 545 &)

Chaix sandy leam, 5 to 30 percent slopes, Guenoc very stony loam, (¢ to 30 perceni

avoded._ o _____ 1, 450 L1 SlOPES e o o m e e e cmmmm—mem o 9, 870 1.0
Chaix sandy loam, 30 to 50 percent slopes___ 5, 205 .5 || Guenoc very rocky leam, 0 to 30 perecnt
Chaix sandy loam, 50 to 70 percent slopes_ _ 13, 505 1.4 SO - i 30, 975 3.1
Churn Icam, 0 to 3 percent slopos__________ 1, 845 .2 || Guenoe very rocky loam, 30 to 50 perecent
Churn loam, 3 to 8 percent slopes____._____ 195 (1 slopes. oo ___. 3, 560 .3
Churn loam, slightly wot, 0 to 3 percent Hennceke very rocky loam, 15 to 60 percen

slopes. L ____ 1, 285 L1 Sl O e 1, 325 .1
Churn graveliy loam, 0 to 3 percent slopes_ _ 8, 630 L8 || Hillgate loam oo . 2, 095 .2
Churn gravelly loam, 3 to 8 percent slopes 1, 260 -1 || Helland sandy loam, 15 to 50 percent slopes 1, 650 .2
Churn gravelly lcum, deep, D to 3 pereent Holland sandy loam, 50 to 70 percent slopes 465 (1)

SlOPeS . 6, 155 6| TMonecut Toam__ . ._. 780 (.1)
Churn gravelly loam, doep, 3 to § percent Honeut gravelly losm_________________ .. 845 (13

SIODES - o . 970 ) Honeut gravelly loam, deep. . oo _._ 205 ()
Clough gravelly loam, 3 to 8 percent slopes__ 3, 065 .3 || TTonn fine sandy loam 0 to 3 percent :101 o 415 (1}
Cabbly alluvial Yand ... _________________. 1 785 .2 | Honn fine sandy loam 3 to 8 percent slopos 230 (1}
Clobbly alluvial land, frequently fooded .._ . 4, 215 -4 || Homn gravelly sandy lozu:nJ 0 to 3 percmlt
Cohagset; loam, 0 to 50 percent slopes_ _ oL _ 19, 910 2,0 SlPes 630 &)
Cohagset stony loam, 0 to 30 percent slopes__ 57, 645 3.7 || Igo gravelly loam, 0 to 8 percent slopes__ __ 6, 710 i
Cohasgset stony loam, 30 to 50 percent slopes_ 27,330 2.7 || Inks gravelly loam, 8 to 30 pereent slopes 4, 560 .5
Cohasset very stony leam, 50 to 70 pereent Inks very stony loam, 3 to 30 percent slojies 1, 365 .1

glopes . 3, 815 .4 || Inks very stony loam, 30 {o 530 percent slopes 785 Q]
Cohasset very stony leam, moderately deep, Inks-Pentz complex, 5 ta 30 pereent slopes... 1, 045 1

8 t0 50 percent slopes_____ . ____________ 4, 175 .4 || Inks-Pentz complex, 30 1o Al percent slopes. 3, 270 -]

See footnote at end of table,



SfHASTA COUNTY AREA, CALIFORNIA

TanLe 1.—Approzimate acreage and proportionate extent of the soils—Continued

Soil
Jozephine gravelly loam, 10 to 30 percent
slopes___ L _____
Josephine gravelly loeam, 30 to 50 percent
slopes__ . ...
dosephine gravelly loam, 50 to 70 pmc‘em
slopes_ .o

Jozephine gravelly loam,
10 to 30 percent slopes
Joscphine gravelly loam,
30 to 50 perecnt hl()])(“%
Josephine-Sheeliron r'umplex 50 to 70 per-
cent; slopes
Kanaka sandy loam, 3 to 15 perccnt slopes_ -
Kanaka rocky sandy Iloam, 5 to 30 percent
slopes______________________________.
Kanaka rocky sandy loam, 30 to 30 pere ont
slopes________________________________
Kanaka rocky sandy loam, 50 to 70 percent
slopes, eroded_ . _ L _______________ .
Keefers gravelly loam, [) to 3 percent ~1np(\ B
Keofers gravelly IG‘IHI 3 to & pereent slopes__
Keefers cobbly loan, chmmelec, 1 to & per-
cent slopes_____
Kidd very rocky loam 10 to 60 pereent slopes
eroded _
Kilare s:mdx (‘l‘lv llmm 20 15 pel cent \10])( A
Kilare sandy clay l(um 15 to 30 percent
slopes. - ..o
Kilare sandy (‘lfu loam
slopea_
Kilare very stony sandy clay loam,
percent glopes. ________________________
Kilare very stony sandy clay loam, 30 to 50
pereont slopes. -
Kilare-Sites complex, 8 to 20 |)PlC(‘At \Iupv\ -
Landsiides o ______
Lodo shaly loam, 10 to 30 pereent slopes
Eodo shaly loam, 50 to 70 pereent slopes,
soverely eroded - . ___ .
Los Robles loam, l) to 3 pereont slope
Loz Roblesg loam 3 to 8 pereent slopes
Los RRobles Toam, sccpcd 0 to 3 pereent sl opo
Los Robles 10c1T'IL, moderately decp, 0 to 5
pereent slopes_ o __________
Los Robles gravelly loam, 0 to 3 percent
slopes. - o ______
Lyansville~-liggs complex, 10 to 50 percent
slopes
Lyongville-Jiges complex, deep,
pereent slopes
Lyonsville and Jiggs soils, 50 to 70 wereent
slopes_ - o L _______
Marpa gravelly loam, 30 fo M percent slopes
Marpa gravelly loam, 50 to 75 poereent slopes_
Mayman very stony leam, 30 to 80 pereent
slopes, eroded. oo ...
Millsap loam, 5 to 30 percent slopes
Millsap loam, 30 to 50 pereent slopes.
Millzsap loam, 50 to 75 pereent glopes

moderately deep, ‘

moderately deep, -

30 ta m.)i()hpm cent

10 to 3t

le-Jiges complex, docp, 10 to 50

Millzap very rocky loam, 10 to 50 pelcont
SlOPes L e
Millsholm gravelly loam, 3 to 30 pereent :
slopes_ o __.____}
Millsholm gravelly loam, 3 to 30 percent
slopes,eroded. ... . . _____
Millshelm gravelly loam, 30 to 30 percent
SlOP@S
Millsholm gravelly loam, 50 to 73 pereent
SlOPes el I

See footnote at end of table,
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Boil Acres Pereent
Millsholm very rocky loam, 30 to 50 pereent
slopes, eroded. _ .o 5, 563 .6
Millsholm very rocky loam, 30 to 70 percent
" glopes, evaded - . 2,030 .2
i. Modaloam, 0to Spercentslopes. o ________ 1,125 .1
Moda loam, seeped, 0 lo 3 percent glopes. . __ 980 &3]
Moda luam shallow, 0 to & percent slopes__ 1, 700 .1
Molinos sandy loam, channeled . __________ _i a7h Mm
Molinos finesandy loam. .. __________. __ 4] ) 1y
Molinos fine sandy loam, sceped_ - .o ___ 715 M
I Myers silty elay, 0 to 3 percentslopes__ 780 (M
¢ Myers gilty elayv, 3 to 8 perecentslopes . ____ 1, 430 .1
Nanny gravelly sandy loam, 0 to 8 percent j
slopcg,____...._ . e 5, 085 .3
Nanny stony C."Ll'ld‘, lomn 0o 8 pereent
slopes___ T _______ I ___ ... 7, 6835 .7
Nanny-Windy complex, 0 to 8 percentslopes . 835 &)
Neuns very stony loam, 8§ Lo 50 percent siopes. 3, 78S .4
Neuns very stony loam, 30 to &0 pereent
slopes_.__ .. 8, 163 .8
Newtown gravelly loam, 8 to 15 percent t;lr]pm 6, 706 i
Newtown gmve]l_g loam, 15 60 30 percent slopes 5, 470 1.5
Newtown gravelly loam, 30 to 50 percent
slopes, eroded____________ . . .______ 32, 335 3.2
Newtown stony loam, 8 to 30 pcrccnt slopes,
eroded_ . .. .. .. . ___l________ . _... 7, 540 i
Parrish I(J&Yﬂ, 8 16 30 pereent slopes_ .o ___ 1, 630 .1
Parrish lowm, 30 to 50 percent slopes___ 4, 140 i
Parrish Ioam, 50 to 70 pereent slopes____ . 1, 450 .1
Pentz-Supan eomplex, 50 to 704 percent slopes._ 3, 275 N
Porkins loam, 0 to 35 percent slopes .. ______ 2, 390 L2
Perkins gravelly loam, 0 to 3 pereent slopes .. 5, 115 . D
Perking gravelly loam, 3 to 8 Jercent slopes__ 2, 345 .2
Perkins gravelly loam, 8 to 15 pereent slopes_ 950 (*)
Perkins gravelly loam, 15 to 30 pereent slopes. 1, 530
Perkins gravolly l(n(un seaped, 0 fo 3 percent
sloy e _ 350 M
Perki.u av Oll\ loam, moderatel def‘p 0to
- 1, 740 .2
Pe 11011-« ﬂrm‘(‘llv leam, moderately deep, B
S pereent slopes_ . ____________________. 1, 670 .2
Red Blui loam, O to 3 pereent slopes. . _____ 16, 330 1.6
IRed Bluff loam, 3 to 8 perveent slopes_ - _____ 3, 540 s
ted Bluﬂ' grawl}\ Iuarn moderately deep,
11, 875 1.2
5,963 .6
midlnn aray Clly I(Mm, D to 3 percent slopes. 4,120 .4
h(.dll*'n,t_{ avavelly loam, 3 to 8 pereent slope: 4, 365 .4
, Redding-Red Bluff gravelly loams, 0 to :
| pereent slopes . 2, 650 .3
Tedding-Red Bluff gravelly loams, 3 to 8
perccnr slopes_ - ________ 790 0]
Leill sandy loam, channeled, 0 10 8 pe reent
slopes__ L _____ 164 ) :
TReift Lne sandy loam, 0 to 3 pereent slopes . __ 3, 430 R
el fine sandy loan, 3 to 8 pereoent slopes_ . a50 )
Reiff fine sandy loam, deep, 0 o 3 percent
slopes o __.._. a4h m
Lieiff gravelly finc sandy loam, deep, ¢ 1o 3!
pereent slopes_ - oo 500 O
Reiff loam, 0 to 3 pCI(cnt slopes__________ ; ]
Reifl loam seeped, 0 to 3 pcr((m slopes __ 240) ) 1
Reiff om:wellv loam, 0 1o 3 poreent slnptl - 330 M
Relft grav 011} [(um slightly wet, 1o 3 por—
cpnl slopc:. ________________________ 260 o
CRiverwash .. _____ . . _________.. 5, 370 .3
S Roekland . L. ______ 14, 870 LG
o Rubble land I 2,520 L3
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TaBLE 1.—Approrimate acreage and proportionate extent of the soils—Continued

Soil Acres Percent: Soil Acres Percent
Sehorn silty clay, 3 to 8 percent slopes_ . __ __ 200 (0 Stonyford very stony loam, 50 to 75 pereent
Sehorn silty clay, 8 to 30 percont slopes_ ____ 4, 505 .4 slopes_ &, 860 .9
Sehorn silty clay, 30 to 50 percent slopes . __ 8,110 .8 || SBupan gravelly loam, 5 to 15 perceni slopes. 810 (1}
Sehorn very stony silty clay, 8 to 30 porcent Supan gravelly loam, 15 to 30 percent slopes. 2, 225 .2
slopes, eroded________. e 2,420 2 || Hupan gravelly loam, 30 to 50 pereent slopes_ 1, 345 . 2
Sehorn silty clay, moderately deep, & to 30 Supan very stony loam, 0 to3 0 percent slopes_ 7,735 . 8
percent slopes__. . _______________ 1,910 .2 || Supan very stony loam, 30 to 50 percent
Sehorn silty clay, moderately deep, 30 to 50 alopes o _____ 3, 660 .4
pereentslopes_ . _________ .. ___._.... 6, 235 .6 || Tailings and Placer diggings__ .. ___________ 9, 140 .9
Sehorn complex, 53¢ to 70 percent slopes, Tehama loam, 0 to 3 percent slopes.________ 3, 950 .4
ecoded________________. " 1,225 .1 || Tehama loam, 3 to 8 percent slopes____ ...__ 4, 690 .0
Sheetiron very stony loam, 30 to 530 percent Tehama loam, 8 to 15 percent slopes____._._ . 1,085 .1
glopes___ . . .___. 515 &) Toomes very rocky Ioam, 0 to 50 percent
SBheetiron very stony loam, 50 to 75 percent slopes_ 24, 890 2.3
slopes_ .. 6, 360 6 || Toomes very stony loam, 0 to 30 percent
Sheetiron very stony loam, 75 to 90 pereent ' slopes._ . ________________ 29, 200 2.7
SlOPeS . 1, 745 2 || Tujunga loamy sand, ¢ to 3 percent slopes___ 420 1
Shingletown clay loam, 0 to 8 pereent slopes_ 1, 120 1 1 Tujunga loamy sand, 3 to § pereent slopes___ 175 M
Shingletown loam, drained, 0 to 3 percent Tusean cobbly loam, ¢ to 3 percent slopes. _ . 4, 620 .5
slopes. .. .. 585 m Tuscan cobbly loam, 3 to 8 percent slopes___ 2, 350 .2
Bierra sandy loam, 3 to 8 percent slopes 700 0] Vina loam, 0 to 3 percent slopes.___________ 1, 510 .1
Sierra sandy loam, § to 15 poreent slopes____ 2, 685 .3 || Vina loam, seeped, 0 to 3 percent slopes_ .. 305 O]
Sierra sandy loam, 15 to 30 poreent slopes___ 870 {1 Vina gravelly loam, 3 to 8 percent slopes_ - - 335 1)
Sierra sandy loam, 15 to 30 percent slopes, Wet alluvialland ~ . .~ . . . . _ .. 325 &)
geverely eroded__ _____________________ 325 m Windy and MeCarthy stony sandy loams, 0
Sierra sandy loam, 30 ta 50 percent slopes_. 795 (%) to 30 percent slopes______ . ___._____ 38, 595 3.8
Sites loam, 5 to 15 pereent slopes_ .. _____ 390 {1 Windy and McCarthy very stony sandy
Sites loam, 15 to 30 percent slopes__ .. ___ 0945 m loams, 30 to 50 percent slopes___________. 18, 315 1.8
Sites loam, 30 to 50 pereent slopes____. __ 1,335 .1 || Windy and MeCarthy very stony sandy
Bites loam, 50 to 70 pereent slopes._______ 1, 070 .1 losms, 50 to 75 percent slopes___ _________ 8, 285 .8
Bites stony loam, 8 to 30 percent slopes___. 3, 835 .31 Windy and McCarthy wvery rocky sandy
Bites very rocky loam, 30 to 50 percent slopes. 1, 395 .1 loams, 8 to 50 percent slopes_____________ 2, 855 3
Bpreckels sandy loam, 0 to 3 pereent slopes_ _ 590 (1
Spreckels sandy leam, 3 to 8 percent slopes_ _ 2, 010 .2 Total o . £, 035, 000 100, 0
Stonyford very stony loam, 30 to 50 pereent
slopes__ L ... 4, 955 5

! Less than 0.1 percent.

series described in the survey area are considered to be
within the range defined for that series, In those instances
where 2 soil series has one or more features outside the
defined range, the differences are explained.

Aiken Series

The Aiken series consists of well-drained soils formed
on lava flows in material weathered from volcanic rock.
They are in the eastern part of the survey area from Shin-
gletown to Big Bend. Slopes range from 0 to 50 percent.
Elevation ranges from 1,200 to 4,000 feet. Annual preeipi-
tation is 35 to 60 inches, and the average annual air tem-
perature is about 52° F. The 32° F. growing season is 150
to 225 days, and the 28° . growing season is 250 to 300
days. The vegetation is mainly that of a coniferous forest.

In a representative profile the surface layer is brown
and reddish-brown, slightly acid and medium acid loam
and clay loam about 10 inches thick. The surface layer is
underlain by a reddish-hrown, medium acid, clay loam
transitional layer about 14 inches thick, The subsoil is vel-
lowish-red and reddish-brown, medinm acid clay that ex-
tends to a depth of more than 80 inches.

Most areas of these soils are used as woodland and wild-
life habitat. A few small areas are used for apple orchards
and as irrigated pasture.

Representative profile of Aiken loam, 0 to 8 percent
slopes, about 1 mile east-southeast of Inwood, in NE4
NET) sec. 26, T.31 N, R. 1 W.:

01--1%4 inch to 0, very strongly acid decomposing organie
amatier.

Al—0 to 1 ineh, brown (7.5YR 5/3) loam, dark brown (7T5Y¥R
3/2) moist; strong, fine, granular structure; soft, fri-
able, nonsticky and slightly plastic; common roots;
many very fine and fine interstitial poreg; common
concretions; slightly acid; abrupt, smooth boundary.

A3—1 to 10 inches, reddish-brown {(5YR 4/4) clay loam, dark
reddish brown (6YR 3/4) moist; weak, medium, sub-
angular blocky structure and moderate, fine, granu-
lar structure; slightly hard, friable, slightly sticky
and slightly plastic; common roots; many very fine
and fine interstitial pores; common concretions; me-
dium acid ; clear, smooth houndary.

AB—10 to 24 inches, reddish-brown (8YR 4/3) clay loam, dark
reddish brown (5YR 38/4) moist; weak, coarse, sub-
angular blocky structure; slightly hard, friable,
glightly sticky and slightly plastic; common roots;
common very fine and few fine tubular pores; few
thin clay films in pores; common concretions ; medinm
acid; gradual, smooth boundary.

B21t—24 to 48 inches, yellowish-red (5YR 4/6) clay, dark red-
dish brown (6YR 38/4) moist; moderate, medium, an-
gular blocky strueture; very hard, very firm, very
sticky and very plastic; few roots; common fine in-
terstitizl pores and few fine tubular pores; common
moderately thick and continuous thick clay films in
pores ; medinm acid ; gradual, smooth houndary.
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B22t—-48 to 66 inches, reddish-brown (5YR 5/8) clay, dark
reddish brown (5Y¥R &/4) moist; weak, coarse, sub-
angular blocky structure and moderate, medium,
angular blocky structure; very hard, very firm, plas-
tie and sticky; few roots; few fine interstitial pores
and very few fine fubular pores; continuous thick
clay films in pores and on ped faces; medium acid;
gradual, smooth boundary.

B28t—66 to 90 inches, yellowish-red (5YR 5/6) clay, yellowish
red (5YR 4/8) moist; moderate, medinm, angular
blocky structure; very hard, very firm, plastie and
sticky ; very few roots; few fine interstitial pores and
very few fine tubular pores; continuous moderately
thick clay films on ped faces; medinm acid.

The A horizon ranges from 10 to 26 inches in thickness, from
dark reddish brown to brown in eolor, from loam to clay loam
in texture, and from slightly acid to medinm acid in reaction.
In places it is gravelly or stony or very stony, The Bt horizon
js dark reddish brown or yellowish red to red in coler and is
medium acid to strongly acid in reaction., Weathered voleanic
bedrock is at a depth of more than 60 inches. Stones cover 0
to 10 percent of the surfaee, and the content of stones is 0 to
35 percent throughout the profile.

Aiken soils generally are near areas of Cohasset, Guenoe,
Kilare, MeCarthy, Sites, Supan, and Toomes soils.,

Aiken loam, 0 to 8 percent slopes (AcB).—This soil has
the profile described as representative for the series, Per-
meability is moderately slow. Runoff is slow to medium,
and the hazard of erosion is slight to moderate. Available
water capacity ig 9 to 11 inches. Roots cah penetrate to a
depth of more than 60 inches,

Tneluded with this soil in mapping were small areas of
Cohasset, Guenoe, and McCarthy soils.

This Aiken soil is used as woodland. Small areas have
been cleared and planted to irrigated pasture or to apple
orchards. Attempts to convert this soil to dryland pasture
or range have not been satisfactory. Capability unit TTe—
1(22); range site, not assigned; woodland suitability
group 1; wildlife group 8.

Aiken loam, 8 to 15 percent slopes (AaC).—This soil
has moderately slow permeability. Runoff is medium, and
the hazard of erosion 18 moderate. Available water capacity
is 9 to 11 inches. Roots can penetrate to a depth of more
than 60 inches.

Included with this soil in mapping were small areas of
Cohasset, Guenoc, and MceCarthy soils.

Most areas of this Aiken soil are in trecs. A few small
areas have been cleared and are used as irrigated pasture or
for apple orchards. Capability unit IXTe-1(22) ; range site,
not assigned; woodland suitability group 1; wildlife
group 8.

Aiken loam, 15 to 30 percent slopes {AcD).—This soil
has moderately slow permeability. Runoff is medium to
rapid, and the hazard of erosion is moderate to high.
Available water capacity is 9 to 11 inches. Roots can pene-
trate to a depth of more than 60 inches.

Included with this soil in mapping were small areas of
Cohasset, Guenoe, and McCarthy soils.

Most areas of this Aiken soil are in trees. Capability
unit IVe-1(22) ; range site, not assigned; woodland suit-
ability group 2; wildlife group 8.

Aiken stony loam, § to & percent slopes (AbB).—This
soil has moderately slow permeability. Runolfl is slow to
medium, and the hazard of erosion is slight to moderate.
Available water capacity is 7 to 9 inches. IRoots can pene-
trate to a depth of more than 60 inches. Stones cover 1 to
3 percent of the surface, and the content of stones is 10 to
20 percent throughout the profile.

11

Tncluded with this seil in mapping were small areas of

‘Cohasset, Guenoe, and McCarthy soils.

Most areas of this Aiken soil are in trees. Small areas
are used as irrigated pasture or for orchards. Capability
unit TVe-1(22); range site, not assigned; woodland suit-
ahility group 4; wildlife group 8.

Aiken stony loam, 8 to 15 percent slopes (AbC).—This
soil has moderately slow permeability. Runoff is medium,
and the hazard of erosion is moderate. Available water
capacity is 7 to 9 inches. Roots can penetrate to a depth of
more than 60 inches, Stones cover 1 to 3 percent of the sur-
face, and the content of stones is 10 to 20 percent through-
out the profile.

Inclugled with thig soil in mapping were small areas of
Cohassct, Guenoe, and MeCarthy soils.

Most, areas of this Aiken soil are in trees. Small areas arve
used as irrigated pasture and for orchards. Capability unit
IVe-7(22) ; range site, not assigned ; woodland suitability
group 4; wildlife group 8.

Aiken stony loam, 15 to 30 percent slopes (AbD).—
This soil has moderately slow permeability. Runoff is
medium to rapid, and the hazard of erosion is moderate to
high. Available water capacity is 7 to 9 inches. Roots can
penetrate to a depth of more than 60 inches. Stones cover
1 to 3 percent of the surface, and the content of stones is
0 to 20 percent throughont the profile.

Included with this soil in mapping were small areas of
Cohasset, Guenoc, McCarthy, and Supan soils.

Most areas of this Aiken soil are in trees. Small areas
are used as irrigated pasture and for orchards. Capability
unit IVe-7(22) ; range site, not assigned; woodland suit-
ability group 5; wildlife group 8.

Aiken very stony loam, 30 to 50 percent slopes
[AcE).—This soil has moderately slow permeability. Run-
off is rapid, and the hazard of erosion is high. Available
water capacity is 7 to 9 inches. Roots can penetrate fo a
depth of 60 inches, Stones cover 3 to 10 percent of the sur-
face, and the content of stones is 10 to 20 percent through-
out the profile.

Included with this soil in mapping were small areas of
Cohasset, Guenoc, McCarthy, and Supan soils.

This Aiken soil is used as woodland. Attempts to con-
vert 1t to range have not heen satisfactory. Capability unit
VIs-1(22) ; range site, not assigned; woodland suitability
group 5 ; wildlife group 8.

Anderson Series

The Anderson series consists of somewhat excessively
drained soils that formed in recent alluvium from mixed
sources. These soils are in the central part of an ares that
extends from Cottonwood to Central Valley and Bella
Vista on the Sacramento River alluvial plam. They are
also in narrow valleys of tributary streams. Slopes range
from O to 3 percent. In places these soils are subject to
flooding for short periods in winter. Flevation ranges
from 850 to 750 feet. The annual precipitation is 25 to 45
inches, and the average annual air temperature is about
65° F. The 82° F. growing season is 225 to 250 days, and
the 28° F. growing season is 325 to 350 days. The vegeta-
tion is mainly annual grasses, but it includes scattered
blue oak, interior live oak, ceanothus, and Digger pine.

In a representative profile the surface layer is brown,
medium acid gravelly sandy loam about 14 inches thick.
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The surface layer is underlain by a layer of strong-brown,
medium acid gravelly sandy loam about 10 inches thick.
The next layer is strong-brown, medium acid very grav-
elly sand that extends to a depth of more than 60 inches,

1f water is available, Anderson soils are used as ivrigated
pasture and for field crops. Otherwise, they are used as
dryland pasture.

Representative profile of Anderson gravelly sandy
loam, 2 miles northwest of Anderson and 700 feet west of
the south end of the A.C.LD. aqueduct over Spring Gulch:

Al1—0 to 4 inches, brown (10YR 5/8) gravelly sandy loam,
very dark grayish brown (10YR 2/2) moist; massive;
soft, friable, nonsticky and nonplastic; mapny very
fine roots; many very fine interstitial pores; medium
aecid ; clear, smooth hoandary.

Al2—4 to 14 inches, brown {10YRR 5/3) gravelly sandy lonwu,
dark yellowish brown (10YR 3/4) woist; 1nassive:
slightly hard, friable, nonsticlky and nonplastic: few
very fine roots ; many very fine tubular pores medium
acid; gradual, smaooth beundary.

(C1-—14 to 24 inches, strongbrown (7.5YR 5/6) gravelly sandy
loam, dark brown (7.0YR 3/4) wmolst; mnns<ive; goft,
very friable, nonsticky and nonplastic; fow very fine
and medium rools; many very fine interstifial pores;
medium acid ; gradual, smooth boundary.

C2—24 fo 60 inches, strong-brown (T.AYR 5/6) very graveily
sand, reddish brown (3YR 4/4) moist; massive; soft,
very friable, nonsticky and nonplastic; few very fine
roots; many fine intergtitial pores; medivm acid.

The A horizon ranges from 3 to 13 inches in thickness, from
brown to light brown in color, from gravelly sandy loam to
gravelly loam in fexture, and from slightly acid to medium
acid in reaction. The €1 horizon ranges from 10 to 20 inches
in fhickness, from brown to light brown, strong hrown, or
reddish brown in color, and from glightly acid to medium acid
in reaction. Thege soils are underlain, at a depth of 15 to 35
inches, by very gravelly or cobbly recent alluvium or eon-
solidated alluviuin, In some places these soils are underlain
by older consolidated alluvium at a depth of 20 to 36 inches.

Anderson soily generally are near areas of Cobbly allnvial
lund, frequently flooded, and Newtown, Churn, Honent, Per-
kins, Reiff, and Tujunga soils,

Anderson gravelly sandy loam (Ad).—This soil has
the profile described as representative for the series. Per-
neability is rapid. Runofl is slow, and the hazard of ero-
sion 1s none to slight. Available water capacity is 3.75 to
4.5 inches. Roots can penetrate to a depth of 60 inches.

Included with this soil in mapping were small areas of a
soil that has slopes of 3 to 8 percent, areas of a similar soil
that has a very gravelly surface layer, areas of Cobbly al-
luvial land, frequently flooded, and areas of Ioncut and
Tujunga soils.

This Anderson soil is used as dryland pasture and in a
few areas for irrigated crops. Capability unit 1X1Is—0{17) ;
range site, not assigned; woodland suitability eroup, not
assigned ; wildlife group 2.

Anderson gravelly sandy loam, moderately deep
{Ae).—This soil has a profile similar to the one described
as representative for the series cxeept that consolidated
older alluvium is at a depth of 20 to 36 inches. Permeahil-
ity is slow in this soil. Runoff is slow, and the hazard of
cerosion is nome to slight. Available water capacity is 4
to 6 inches. The consolidated alluvium provides some
water for plants,

- Imcluded with this soil in mapping were small areas of
Honcut and Perkins soils and areas of Cobbly alluvial
land, frequently flooded.

This Anderson soil is used as dryland pasture. Capahil-

ity unit 11Ts-3(17) ; range site, not assigned; woodland
suitability group, not assigned; wildlife group 2.

Anita Series

The Anita series consists of somewhat poorly drained
soils that arc underlain by cemented andesite tuff, These
soils are in small mountain valleys and depressions in the
castern part of the survey area near Black Butte and Oalk
Run, Slopes range from 0 to & percent. Elevation ranges
Trom 800 to 1,500 feet. The annual precipitation is 30 to
40 inches, and the average annual air temperature is about
60° I. The 32° F. growing season is 200 to 225 days, and
the 28° I". growing season 1s 250 to 300 days. The vegeta-
tion is sedge, wiregrass, annual grasses, forbs, and peren-
nial grasses.

In a representative profile the surface layer is dark-
gray, mildly alkaline very cobbly clay and gravelly clay
about 12 inches thick. The next layers are grayish-brown,
neutral gravelly clay and mottled brown and reddish-
brown, neutral gravelly sandy clay. Cemented andesitie
tuff is at a depth of about 22 inches.

The areas of Anita soils are used as pasture.

Representative prolile of Anjta very cobbly clay, 0 to
8 percent slopes, about 414 miles northwest of Black Butte
and 1,000 feet east of the S14 corner of sec. 34, 1. 31 N., R,
2W.:

All—0 to 2 inches, dark-gray (10YR 4/1) very cobbly clay, very
dark gray (10XYR 3/1) moist; few, medium, distinet,
darle-brown mottles; moderate, fine and mediom,
angular blocky strueture; extremely hard, very firm,
slightly stieky and very plastic; many very fine TOOLS :
many fine interstitial pores; mildly alkaline; abrupt,
smooth boundary.

Al2—2 to 12 inches, dark-gray (10YR 4/1) gravelly clay, very
dark gray (10YR 8/1) moist; strong, coarse, angular
blocky structure; extremely hard, very firm, gticky
and very plasiic; common very fine and fine roots; few
line tubular poves; few slickensides; mildly alkaline;
clear, smooth heundary,

€112 to 20 inches, grayish-brown (2.5FR 5/2) gravelly clay,
dark grayish brown (10YR 4/2) moist; few, fine,
prominent, reddish-brown mottles ; weak, medium, an-
gular blocky structure; extremely hard, very firm,
sticky and very plastic; few very fine and fine roots;
few very fine tubular pores; common fine concretions ;
neutral ; ¢lear, smooth boundary.

(2—20 to 22 inches, mottled, brown and reddish-brown (10YR
5/3 and 5YR 4/4) gravelly sandy clay, reddish brown
(5YR 4/4) moist; massive ; extremely hard, very firm,
sticky and very plastic; few very fine and fine roots ;
few very fine tubular pores; many thick clay films in
pbores; eommon fine concretions; neutral; abrupt,
wavy boundary.

IIC8m—22 inches, cemented cobbly andesitic tuff.

The A horizon ranges from 6 to 12 inches in thickness, from
very dark grayish brown to dark gray in color, from silty clay
or clay to gravelly elay in texture, and from slightly acid to
mildly alkaline in reaction. The (! horizon ranges from 6 to 80
inches in thickness, from dark grayish brown to grayish brown,
or mottled brown and reddish brown in color, and from neutral
to moderately alkaline in reaction. Cemented tuff is at a depth
of 12 fo 42 inches. Cobblestones cover as much as 10 percent, of
the surface in places.

Anita sofls generally are near areas of Guenoeg, Toomes, and
Tuscan soils.

Anita elay, 0 to 8 percent slopes (AhBl.—This soil
has slow permeability. Runofl is slow to medium, and the.
hazard of erosion is slight to moderate. Available water
capacity is 4 to 7 inches. A seasonal high water table is at
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a depth of L to 314 feet. Cemented tuff js at a depth of 24
to 42 inches. Very few, if any, cobblestones are on the
surface.

Included with this soil in mapping were some areas of a
similar soil that is very deep over cemented tuff. Also
included is a soil that is similar to this soil, but it is stecper.

This Anita soil is used as dryland pasture. Capability
unit ILIw—5(17) ; range site, not assigned ; woodland suit-
ability group, not assigned ; wildlife group 1.

Anita very cobbly clay, 0 to 8 percent slopes [AkB).—
This soil has the profile described as representative for the
series. Permeability is slow. Runef! is slow to medinm, and
the hazard of erosion is slight to moderate. Available
water capacity is 2 to 4 inches. A seasonal high water
table is at a depth of 1 to 314 feet. Cemented tuff is at a
depth of 12 to 24 inches. Cobblestones cover about 3 to 10
percent of the surface,

Included with this soil in mapping were small areas of
Guenoc and Toomes soils, small areas of peat around
springs, and arcas of a similar soil that is very deep over
cemented tuff.

This Anita soil is used as pasture. Capability unit IVw-
5(17); range site, not assigned; woodland suitability
group, not assigned; wildlife group 1.

Auberry Series

The Auberry series consists of well-drained soils that
are underlain by weathered granitic rock. These soils are
on uplands southwest of Redding near Centerville. Slopes
are 0 to 70 percent. Elevation ranges from 700 to 1,500 fect.
The annual precipitation is 30 to 40 inches, and the average
annual air temperature is about 64° F. The 32° F. growing
season is 200 to 250 days, and the 28° F. growing season
is 275 to 325 days. The vegetation is grasses, blue oalk, in-
terior live oak, manzanita, and Digger pine.

In a representative profile the surface layer is light
brownish-gray and pale-brown, neutral to medium acid
fine sandy loam and loam about 22 inches thick. The sub-
soil is very pale brown, very strongly acid clay loam.
Weathered granite is at a depth of about 27 inches.

The areas of Auberry soils are used as dryland pasture,
range, and wildlife habitat and for watershed.

Representative profile of Auberry fine sandy loam, 8 to
30 percent slopes, on a county road right-of-way about 700
feet east of Centerville and 600 feet north of 814 sec. 19,
T.81N,R.5W.:

A11—0 to 8 inches, light brownigh-gray (10YR 6/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist; moder-
ate, fine, granular and moderate, fine, subangular
blocky structure; slightly hard, friable, nonsticky and
slightly plastic; many very fine roots; many very fine
interstitial and tubular poreg; neutral; clear, smooth
houndary,

A12_8 to 9 inches, pale-brown (10YR 6/3) light loam, brown
{10YR 4/3) moist; masgsive; hard, friable, nonsticky
and slightly plastic; many very fine and few fine
roots : many very fine tubular and interstitial pores;
slightly acid; clear, smooth houndary.

A3—9 to 22 inches, pale-brown (10YR 6/3) loam, brown (10YR
4/8) moist; massive; slightly hard, friable, nonsticky
and =lightly plastic; many very fine and few fine
roots: many very fine tubular and interstitial pores;
very few thin elay films in pores; medium acid; clear,
smooth houndary,

B2t—22 to 27 inches, very pale brown (10YR 7/3) light clay
loam, dark yellowish brown (10YR 4/4) moist; mas-

sive:; hard, friable, slightly sticky and plagtic; many
very fing and few fine and medium roots; many very
fine tubular and interstitial pores; few thin clay films
in pores that are 1 c¢hroma higher in color than rest
of horizon; very strongly acid; gradual, smooth
houndary.

C—27 inches, very pale brown (10YR 7/3) weathered granitic
rock, vellowish brown (10YR 5/4) moist; strongly
acid,

The A horizon ranges from 15 to 25 inches in thiclkness, from
dark grayish brown to pale brown or light brownish gray in
color, and from medium acld to neuiral in reaction. The B
horizon ranges from 3 to 24 inches in thickness, from pale
brown to very pale brown in color, from light clay loam to
gandy clay leam or clay loam in texture, and from strongly
acid to very strongly acid in reaction. The € horizon, at a
depth of 20 io 48 inches, is weathered granitic rock.

Auberry soils generally are nhear areas of Auburn, Behemo-
togh, DHamond Springs, Goulding, Kanaka, and Sierra soils.

Auberry fine sandy loam, 0 f{o 8§ percent slopes
(AIB).—This soil has moderately slow permeability. Run-
off is slow to medium, and the hazard of erosion 1s slight
to moderate. Available water capacity is 4 to 9 inches.
Weathered granite is at a depth of 24 to 48 inches.

Inecluded with this soil in mapping were areas of Au-
burn and Kanaka soils.

This Auberry soil is used mainly as dryland pasture.
Small areas are used for crops. Capability unit TTle--1 (17,
18) ; Granitic range site; woodland suitability group, not
assigned: wildlife group 5.

Auberry fine sandy loam, 8 to 30 percent slopes
(AID}—This soil has the profile described as representative
for the scries. Permeability is moderately slow. Runoff is
medium to rapid, and the hazard of erosion is moderate
to high. Available water capacity is 8.5 to 6 Inches.
Weathered granite is at a depth of 20 to 87 inches.

Included with this soil in mapping were small arcas of a
similar pale-brown soil that is less than 20 inches deep
over weathered granite. Also included were areas of Gonld-
ing and Sierra soils.

This Auberry soil is used as range. Capability unit Ve~
1(15, 17, 18} ; Granitic range site; woodland suitability
group, not assigned ; wildlife group 3.

Auberry fine sandy loam, 30 fto 70 percent slopes
|AIFl—This soil has moderately slow permeability, Run-
off s rapid to very rapid, and the hazard of erosion is high
to very high. Available water capacity is 3.5 to 6 inches.
Woeathered granite is at a depth of 20 to 87 inches.

Included with this soil in mapping were small areas of
Goulding and Sierra soils and areas of a similar pale-
brown, shallow soil that is less than 20 inches deep over
weathered granite.

This Auberry soil is used mainly as range and wildlife
habitat and for watershed. Capability unit VITe-1(15,18);
Granitic range site; woodland suitability group, not as-
signed; wildlife group 5.

Auburn Series

The Auburn series consists of well-drained clay loams
that are underlain by basic metavolcanic rock, mainly
greenstone. These soils are on uplands in the north-central
part of the survey area from Tgo and Whiskeytown Lake to
Ingot. Slopes range from 0 to 70 percent. Elevation ranges
from T00 to 1,500 feet. The annual precipitation is 85 to 50
inches, and the average annual air temperature is about
62° F. The 32° T. growing season is 200 to 250 days, and
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the 28° F. growing season is 275 to 350 days. The vegetation
is manzanita, blue oak, interior live oak, annual orasses,
and Digger pine.

In a representative profile the surface layer is yellowish-
red, medium acid clay loam about 5 inches thick. The sub-
soil is yellowish-red, medium necid gravelly clay loam.
Decomposed greenish-gray, slightly acid metavolcanic
rock mixed with gravelly clay loam is at a depth of about
27 inches.

Most areas of Auburn soils are used as range or dryland
pasture. A few areas are used for crops and a few areas
are suitable only for watershed and for wildlife habitat.
Much of the early-day gold mining activity was on areas
of these soils.

Representative profile of Auburn clay loam, 8 to 30 per-
cent slopes, eroded, about 1,000 feet east-southeast of the
center of sec. 8, T. 81 N., R. 5 W.:

Ap—0 to 5 inches, yellowish-red (5YR 4/6) clay loam, yellowish
red (5YR 3/6) moist; wealk, very coarse, subangular
blocky structure; very hard, friable, nonsticky and
slightly plastic; eommon very fine and few fine roots ;
many very fine tubular and interstitial pores and few
fine tubular pores; medinm acid; clear, smooth
boundary.

B1-—5 t0 18 inches, yellowish-red (5YR 4/6) gravelly clay loam,
yellowish red (5YR 3/6) moist; weak, medium, sub-
angular blocky and moderate, medium, granplar strue-
ture; hard, friable, slightly sticky and slightly plastic H
common very fine roots and few fine roots ; many very
fine tubutar and interstitial pores and few fine tubular
pores; few thin clay films in pores; medium acid;
gradual, smooth boundary,

B2—18 to 27 inches, yellowish-red (5YR 4/6) gravelly clay
loam, yellowish red (5YR 3/6) moist; weak, medium,
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; common very fine roots
and few fine roots} many very fine tubular and inter-
stitial pores and few fine tubular pores; few thin clay
films in pores; medium acid; gradual, smooth
boundary.

C—27 inches, greenish-gray (5GY 6/1) decomposed basic meta-
voleanic rock mixed with gravelly clay loam ; massive;
few roots in eracks; continuous moderately thick clay
films in cracks: slightly acid.

The A horizon ranges from 5 fo 10 inches in thickness, from
brown to yellowish red in color, from gravelly heavy loam or
loam to gravelly clay loam or elay loam in texture, and from
slightly acid to medium aecid in reaction, The B horizen ranges
Trom 7 to 22 inches in thickness, from reddish brown to reddish
yellow or yellowish red in eolor, from clay lnam to gravelly clay
loam in texture, and from slightly acid to medium aecid in
reaction. Depth to basic metavoleanic rock iy 12 to 32 inches,
Stones cover 3 to 15 percent of the surface in places.

Auburn soils generally are near sareas of Behemotosh,
Boomer, Gonlding, and Neuns soils.

Auburn loam, 0 to 8 percent slopes (AnB). -This soil
has & profile similar to the one described as representative
for the series, except that the surface layer is loam 5 to 10
inches thick. Permeability is moderate.” Runoff is slow to
medium, and the hazard of erosion is slight to moderate.
Available water capacity is 2.5 to 6 inches. Weathered
bedrock is at a depth of 15 to 32 inches.

Included with this soil in mapping were areas of a
reddish-brown soil that is more than 82 inches deep over
greenstone.

This Auburn soil is used mainly as dryland pasture.
Small areas are used as irrigated pasture and for vine-
yards. Capability unit IVe-8(17, 18); Shallow Loamy
range site; woodland suitability group, not assigned;
wildlife group 5.

Auburn loam, 8 to 30 percent slopes (AnD)—This soil
has a profile similar to the one described as representative
for the series, except that the surface layer is loam that is
5 to 10 inches thick. Permeability is moderate. Runof? is
medium to rapid, and the hazard of erosion is moderate
to high. Available water capacity is 2.5 to 6 inches.
Weathered bedrock is at a depth of 15 to 82 inches.

Included with this soil in mapping were small areas of
Auberry soils and small areas of mine pits and piles of
mine tailings.

This Auburn soil is used mainly as dryland pasture.
Capability unit VIe-1(15, 17, 18) ; Shallow Loamy range
site; woodland suitability group, not assigned; wildlife
croup 4.

Auburn very stony loam, 8 to 30 percent slopes
(ArD).—This soil has a profile similar to the one described
as representative for the series, except that the surface
layer is about 5 to 10 inches thick. Permeability is moder-
ate. Runoft is medium to rapid, and the hazard of erosion
is moderate to high. Available water capacity is 2.5 to 6
inches. Weathered bedrock is at a depth of 15 to 32 inches,
Stones cover 3 to 15 percent of the surface.

Included with this soil in mapping were sote areas of
a soil that has a very slowly permeahle clay subsoil over
the parent rock. Also included were areas of other Auburn
soils and areas of mine tailings and mine pits.

This Auburn soil is used mainly as range and wildlife
habitat and for watershed. Capability unit VIs—1(15, 18);
Shallow Loamy range site; woodland suitability group,
not assigned ; wildlife group 5.

Auburn clay loam, 8 to 30 percent slopes, eroded
(AsD2).—This soil has the profile described as representa-
tive for the series. Permeability is moderate. Runoff is me-
dium to rapid, and the hazard of further erosion is mod-
erate to high, Available water capacity is 2.5 to 6 inches.
Weathered bedrock is at a depth of 15 to 32 inches.

Included with this soil in mapping were small areas of
mine pits and tailings. Also included were areas of
Boomer, Goulding, and Maymen soils.

This Anburn soil is used mainly as dryland pasture.
Small areas are used as irrigated pasture. apability unit
Vle-1(15, 17, 18) ; Shallow Loamy range site; woodland
suitability group, not assigned ; wildlife group 5.

Auburn very stony clay loam, 30 to 50 percent slopes,
eroded (A£2).—This soil has moderate permeability. Run-
off is rapid, and the hazard of further erosion is high.
Available water capacity is 2.5 to ¢ inches. Depth to
weathered bedrock is 15 to 32 inches, Stones cover 3 to 15
percent of the surface, and a few rock outcrops are also
present,

Included with this soil in mapping were small areas of
Stonyford soils and a reddish-brown, very stony clay loam
soil that is more than 32 inches deep over greenstone.

This Auburn soil is used mainly as range and wildlife
habitat and for watershed. Capability unit VIIs-1(15, 17,
18); Shallow Loamy range site; woodland suitability
group, not assigned ; wildlife group 5.

Auburn very rocky clay loam, 50 to 70 percent slopes,
eroded (Auf2.—This soil has moderate permeability.,
Runoff is very rapid, and the hazard of further erosion
is very high. Available water capacity is 2 to 4 inches.
Depth to weathered hedrock is 12 to 24 inches. Exposed
bed?ock outcrops and stones cover 10 to 25 percent of the
surface.
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Included with this soil in mapping were small areas
of ‘Stonyford soils and a shallow, yellowish-brown, rocky
clay loam.

This Auburn soil is used as range and wildlife habitat
and for watershed. Capability unit VIIs-1(15, 17, 18);
Shallow Loamy range site; woodland suitability group,
not assigned ; wildlife group 4.

Behemotosh Series

The Behemotosh series consists of well-drained soils
that are underlain by rhyolitic stones and rock. These soils
are on uplands along the north-central edge of the survey
area near French Gulch, Keswick, and Ingot. Slopes range
from 8 to 70 percent. Elevation ranges from 1,000 to 3,000
feet. The annual precipitation is 40 to 60 inches, and
the average annual air temperature ig about 54° . The
32° F. growing season is 150 to 200 days, and the 28° F.
growing season is 200 to 250 days. The vegetation is mixed
conifers, oaks, and shrubs.

In a representative profile the surface layer is grayish-
brown and light brownish-gray, medium acid loam and
gravelly loam about 4 inches thick. The subsoil is very
pale brown and reddish-yellow, medinm acid gravelly
loam and very cobbly light clay loam. The substratum of
rhyolitic stones mixed with a small amount of soil material
is at a depth of about 24 inches,

Behemotosh soils are used as woodland and wildlife
habitat and for watershed.

Representative profile of Behemotosh very rocky loam,
50 to 70 percent slopes, eroded, on South Fork Mountain
Road about 14 mile southwest of the Iron Mountain Mine,
near the south line of see. 34, T. 33 N, R. 6 W.:

0—14 inch to 0, litter and humus of conifers and cak.

Al11—0 to 2 inches, grayish-brown (10YR 5/2) light loam,
very dark grayish brown (10X¥R 3/2) moist ; moderate,
fine and medium, granular struecture; soft, very fri-
able, nonsticky and nonplastic; common very fine
roots; common very fine interstitial pores; very few
thin c¢lay films; medium acid; abrupt, smooth
boundary.

Al12—2 to 4 inches, light brownish-gray (10YR 6/2) gravelly
loam, dark brown (7.6YR 4/4} moist; moderate,
medium, granular structure; soft, very friable, non-
sticky and nonplastie; common very fine and fine
roots; common very fine intergtitial pores; very few
thin clay films ; medium acid ; abrupt, wavy boundary.

Blt—4 to 16 inches, very pale brown (10YR 7/4) gravelly
loam, brown (7.5YR 5/4) moist; weak, coarse, granu-
lar struecture; slightly hard, friable, nonsticky and
slightly plastic; common fine and medium roots; com-
mon very fine interstitial pores; common thin clay
films on ped faces and in pores; medium acid; diffuse,
irregular boundary.

B2t—16 to 24 inches, reddish-vellow (7.5YR 7/6} very cobbly
light clay loam, strong brown (7.5YR 5/6) moist:
weal, fine and medium, subangular blocky structure;
hard, friable, nonsticky and slightly plastic; few very
fine and fine roots ; common very fine and fine tubular
and interstitial pores; few moderately thick and com-
mon thin clay films on ped faces and in pores; medium
acid ; diffuse, irregular boundary.

(—24 inches, rhyolite stones and a small amount of soil
material; very few very fine and fine roots and com-
mon medinm roots,

The A horizon ranges from 4 to 12 inches in thickness, from
grayish hrown to light brown or light brownish gray in color,
from sandy loam to gravelly loam in texture, and from slightly
acid to strongly acid in reaction. The B2t horizon ranges from
8 to 30 inches in thickness, from very pale brown to reddish

yellow in color, from very gravelly to very cobbly heavy loam
or clay leam in texture, and from medium acid to very strongly
acid in reaction. The content of cobblestones or gravel is 30
to 50 percent in this horizon. Depth to the C horizon ranges
from 18 to 52 inches. Stones cover 3 to 16 percent of the sur-
face in places,

Behemotosh soils gencrally are near areas of Auburn,
Boomer, Goulding, Kidd, and Neuns soils,

Behemotosh very stony loam, 8 to 30 percent slopes
(BeD).—This soil has moderately slow permeability. Run-
off is medium to rapid, and the hazard of erosion 1s mod-
erate to high. Available water capacity is 2 to 6 inches.
Rhyolitic stones are at a depth of 18 to 52 inches. Stones
cover about 3 to 156 percent of the surface.

Included with this soil in mapping were small areas of
Boomer, Kidd, and Neuns soils.

This Behemotosh soil is used mainly as woodland and
wildlife habitat and for watershed. Capability unit VIs-1
(22) ; range site, not assigned ; woodland suitability group
7; wildlife group 8.

Behemotosh very stony loam, 30 to 50 percent slopes,
eroded {BeE2).—This soil has moderately slow permeabil-
ity. Runof! is rapid, and the hazard of further erosion is
high. Available water capacity is 2.5 to 6 inches. The stony
substratum is at a depth of 18 to 42 inches, Stones cover
about 3 to 15 percent of the surface.

Included with this soil in mapping were small areas of
Boomer, Kidd, and Neuns soils.

This Behemotosh soil is used as woodland and wildlife
habitat and for watershed. Capability unit VIs-1(22);
range site, not assigned; woodland suitability group 7;
wildlife group 8.

Behemotosh very rocky loam, 50 to 70 percent slopes,
eroded (BhF2).—This soil has the profile described as
representative for the series. Permeability is moderately
slow., Runoff is very rapid, and the hazard of further ero-
sion is very high. Available water capacity is 8 to 5 inches.
The stony substratum is at a depth of 24 to 42 inches.
Stones cover 10 to 25 percent of the surface.

Included with this soil in mapping were small areas of
Boomer, Kidd, and Neuns soils.

This Behemotosh soil is used as woodland and wildlifs
habitat and for watershed. Capability unit VITs-1(22);
range site, not assigned; woodland suitability group 7;
wildlife group 8.

Boomer Series

The Boomer series consists of well-drained gravelly
loams that are underlain by weathered metabasic rock,
mainly greenstone, These soils are on uplands from the
southwestern to the north-central parts of the survey area
near Platina, French Gulch, Shasta, Keswick, Central Val-
ley, Ingot, and Oak Run. Slopes range from 0 fto 70 per-
cent. Klevation ranges from 700 to 4,000 feet. The annunal
precipitation is 40 to 60 inches, and the average annual air
temperature is about 54° F. The 32° F. growing season is
150 to 250 days, and the 28° F. growing season is 250 to 350
days. The vegetation is mixed conifers, shrubs, grasses,
and oaks. '

In a representative profile the surface layer is light-
brown, medium acid gravelly loam about 3 inches thick.
The subsoil, to a depth of about 11 inches, is reddish-yel-
low, medium acid gravelly sandy clay loam. Below this,
the subsoil is red, medium acid gravelly clay loam, clay
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loam, and silty clay loam. Red, medium acid, strongly
weathered and fractured greenstone is at a depth of
45 inches,

The arcas of Boomer solls are uged ag woodland and
wildlife habitat and for watershed.

Representative profile of Boomer gravelly loam, 15 to
30 pereent slopes, about 1 mile northwest of Whiskeytown
Dam,sec. 27,131 N, R6 W.:

0—2 inches to 0, black cak, yellow pine, and manzanita litter
and humus.

Al—0 to 3 inches, light-brown (7.5YR 6/4) gravelly loam,
dark reddish brown (&YIR 8/4) moist; weak, fine
subangular blocky structure; slightly hard, friazble,
slightly sticky and slightly plastic: many very fine
and few fine roots; many very {ine tubular and inter-
stitial pores and few fine tubular pores; medium
acid; elear, smooth houndary.

B1--8 to 11 inches, reddish-yellow {iYR 6/6) gravelly sandy
clay loam, yellowish red (SYR 4/6) moist; weak
medium, subangular blocky structure; hard, firn,
slightly sticky and plastic; many very fine roots and
common fine and coarse reots; many very fine tubular
and interstitial pores and few fine tubular pores; ecm-
mon moderately thick clay films in pores; medium
acid; gradual, wavy boundary,

B2t—11 to 23 inches, red (25YR 4/6) gravelly clay loam, red
(25YR 4/6) moist; moderate, medinm, subangnlar
Mocky structure ; hard, firm, slightly sticky and plas-
tie; common very fine and coarse roots: many very
fine tubular and intecrstitial pores and few fine tubu-
lar pores; continuous moderately thick clay films on
ped faces and in pores; mediom acid; gradual, irreg-
ular boundary.

B31t—23 to 35 inches, red (2.5YR 4/6) clay loam, red (25YR
4/6) moist; woeak, coarse, subangular Dblocky struc-
ture; hard, firm, slightly sticky and plastic; few fine
and coarse roois; common very fine tubular pores;
many moderately thick elay films on ped faces and in
pores ; reddish-yellow (7.3YR 6/6) rotten pebbles;
medium acid ; diffuse, irregular boundary.

B32t—33 to 45 inches, red (23YR 4/6) siity elay loam, red
(25YR 4/6) moist; massive; slightly hard, fizm,
slightly sticky and plastic; few very fine and fine
roots; common very fine tubular pores: common
thick clay films;: in pores; reddish-vellow (7.45YR
G/6) rotten pebbles: medium acid; diffuse, irregular
boundary.

(—45 inches, red {(2.5YR 4/6) strongly weathercd greenstone,
red (‘f‘ 5YIR 4/6) moist; massive; very few roots along
fracture planes; no pores; few thick clay films along
fracture planes; medium aeid.

The A horizon ranges from 3 to 6 inches in thickness, from
light brown to reddish brown in color, from gravelly heavy loam
to gravelly clay loam in texlure, and from slightly acid to
strongly acid in reaction. The Bt horizon ig 33 to 54 inches thick;
is reddizh Fellow, yvellewish red, or red in color; is gravelly clay
loam to &ilty clay loam in texture; and is slightly acid to
gtrongly acid in rcaction. Depth o the C horizon is 40 to more
than 60 inches. In severely eroded arveas the soil is 20 to 40
inches decp over weathered parent roek.

Boomer =o0ils generally are near arcas of Auburn, Chaix, Dia-
mond Springy, Goulding, and Neuns soils.

Boomer gravelly loam, 0 to 15 percent slepes (BkC).—
"This soil has moderately slow permeability. Runoff is slow
to medium, and the hazard of erosion is slight to moderate.
Available water capacity is 7 to 10 inches. Weathered bed-
rockis at a depth of 40 to more than 60 inches.

Ineluded with this soil in mapping were small areas of
Goulding, Neuns, and Stonyford soils,

This Boomer soil 1s used as woodland. Small areas are
used as irrigated pasture or for orchards or vineyards.
Capability unit ITTe-1(22); range site, not assigned;
woodland suttability group 4; wildlife group 8.

Boomer gravelly loam, 15 to 30 percent slopes [BkD).—
This soil has the profile described as representative for the
scries. Permeability is moderately slow. Runoff is medium
to rapid, and the hazard ot erosion is moderate to high.
,Xvallable water capacity is 7 to 10 inches. Weathered bed-
rock is at a depth of 40 to more than 60 inches.

Included with this soil in mapping were small arcas of
Goulding, Neuns, and Stonyford soils.

This Boomer boﬂ is used mainly as woodland. Small
areas are used as hirigated pasture and for Ol”ChdI ds and
vineyards. Capability unit IVe-1(22); range s ite, not as-
surnLd woodland suitability group 4; wildlife wloup 8.

Boome1 gravelly loam, 30 to 50 percent slopes (BkF)—
This soil has moderately slow permeability. Runoft is
rapid, and the hazard of erosion iz high. Available water
capacity is 7 to 10 inches. Weathered bedrock is at a depth
of 40 to 60 inches.

Inclhuded with this soil in mapping were small aveas of
G ounlding, Neuns, and Stonyford soils.

This Boomer soil is nzed as woodland and wildlife habi-

tat and for watershed. Capability unit Vle- 1(02) range
site, not assigned ; woodland suitability group 5; wildlife
group 8.

Boomer very stony loam, 50 to 70 percent slopes
(BIF}.—This soil has moderately slow permeability. Run-
ofl' 1s very rapid, and the hazard of erosion is very high.
Availablé water capacity is 7 to 10 inches. Weathered be-
roclk is at a depth of 40 to 60 inches. Stones cover about
3 to 15 percent of the surface.

Included with this soil in mapping were small areas of
Goulding, Neuns, and Stonyford soils,

This Boomer soil is used mainly as woodland and wild-
life habitat and for watershed. Capability unit VIIs-
1(22): range site, not assigned; woodland sunitability
group 6; wildlife group 8.

Boomer very stony clay loam, 30 to 50 percent slopes,
severely eroded (8oE3)—This soil has a profile similar
to the one described as representative for the series, except
that all of its original surface layer has been lost through
erosion, and weathered bedrock is at a depth of only 20 to
40 inches. Runoff is rapid, and the hazard of further ero-
sion is high. Available water capacity is 4 to 7 inches.
Stones cover § to 15 percent of the surface.

Included with this soil in mapping were areas of Gould-
ing, Neuns, and Stonyford soils.

This Boomer soil is used mainly as woodland and vwild-
life habitat and for watershed. Capability unit VIs-1({22) ;
range site, not assigned; woodland suitability group 7;
Wﬂdhfe group 8.

Boomer very stony clay loam, 50 to 70 percent slopes,
severely eroded (BoF3).—This soil has a profile similar
to that described as representative for the series, except
that all of its original surface layer has been Jost through
erosion, and weathered bedrock is at a depth of only 20 to
40 inches. Runoff is very rapid, and the hazard of further
erosion is very high. Available water capacity is 4 to 7
inches. Stones cover about 8 to 15 percent of the surface.

Included with this goil in mapping were small areas of
Gonlding, Neuns, and Stonyford soils,

This Boomer soﬂ is used mainly as woodland and wild-
life habitat and for watershed. ("pr‘1b111ty unit VIIs-1
( 22) ; range site, not assigned ; woodland suitability group
7: wildlife group 8.
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Chaix Series

The Chaix series consists of well-drained and somewhat
excessively drained soils that are underlain by weathered
eranitic rocks. These soils are on uplands in the north-
western part of the survey ares near Whiskeytown Lalke,
French Gulch, Shasta, Keswick, Ono, and Igo. Slopes
range from § to 70 percent. Flevation ranges from 1,000
to 4,000 feet. The annual preeipitation is 40 to 60 inches,
and the average annual air temperature is about 55° H.
The 32° F. growing season is 150 to 230 days, and the
98¢ F. growing season is 250 to 300 days. Vegetation is
mixed conifers, shrubs, ouks, and grasses.

In a representative profile the surface layer is grayish-
brown, neutral and medium acid sandy loam and coarse
sandy loam about % inches thick, The subsoil is brown,
medium acid heavy sandy loam. Decomposed granite is
at 2 depth of about 26 inches.

The areas of Chaix soils arc used as woodland and wild-
life habitat and for watershed.

Representative profile of Chaix sandy loam, 30 to 50
percent slopes, on the Rainbow Lalke road, about 4 miles
novthwest of Ono, near the W1z, corner of sec. 32, T, 31 N,

R.7TW.:

O—1 inch to 0, litter and humus; abrupt, smooth boundary.

All—0 to 2 inches, grayish-brown (2.5Y 5/2) sandy loam, very
dark gray (10YR 3/1) moist: moderate, fine, grana-
lar stroclure; soft, very frisble, slightly sticky and
glightly plastic; many very fine and common f[ine
roots; many fine iuterstitial pores; neutral; abrupt,
smooth boundary.

A12—2 to 9 inches, grayish-brown (I0YR 5/2) coarse sandy
loam, very dark grayish brown (10YR 8/2) moist;
wesalk, fine, granular structure; slightly hard, very fri-
able, slightly sticky and zlightly plasfic; many very
fine and common fine rools; many fine interstitial
pores, common very fine tubular pores, and few fine,
medium, and coarse tubular pores; medium acid;
gradual, smooth houndary.

B21—9 to 17 inches, brown (10YR 5/3) heavy sandy loam,
dark grayish brown (10YR 4/2} moist; wealk, fine,
granular structure ; glightly hard, very friable, slightly
sticky and slightly plastie; common fine and medium
roots and few very fine and coarse roots; many fine
interstitinl pores, common very fine tubular pores,
and few fine, medium, and coarse tubular pores;
medium acid; gradual, smooth boundary.

B22—1% to 26 inches, brown (10YR 5/3 heavy sandy loam,
brown (10YR 4/3) moist; wealk, fine, granular struc-
ture; slightly hard, very friable, slightly sticky and
slightly plastic; common medium roots and few very
fine and fine roots; many fine interstitial pores,
common very fine tubular pores, and few fine, medium,
and coarse tubular pores; few thin clay films as
bridges ; medinm acid; diffuse, irregular boundary.

26 inches, brown (10YR 5/3) decomposed granite; medinm
actd.

The A horizon ranges from 5 to 10 inches in thickness, from
dark grayish brown to very pale brown in coler, and from neu-
tral to strongly acid in reaction, The content of gravel is 10
te 20 percent in this horizon in places. The B2 horizon ranges
from 15 to 20 inches in thickness, from brown to pale yellow
in color, from sandy loam to light gandy clay loam in texture,
and from mediwm acid to strongly acid in reaction. The C
horizon is at a depth of 20 to 40 inches and is strongly
weathered granitic rock,

Chaix soils generally are near areas of Corbett, Diamond
Springs, Holland, Kanaka, and Sierra soils.

Chaix coarse sandy loam, 30 to 50 percent slopes,

severely eroded (Caf3).—This soil has a profile similar
to that described as representative for the series, except

that its surface layer is pale-brown coarse sandy loam. It
is somewhat excessively drained and has moderately rapid
permenbility. Runoff 1s rapid, and the hazard of turther
crosion is high. Some areas are severely gullied or rilled,
Available water capacity is 2 to 6 inches. Weathered
granite is at a depth of 20 to 40 inches, The evidence of
erosion is more apparent in the raw, pale-colored surface
layer than in the depth to weathered granite.

Inelnded with this soil in mapping were small areas of
Tlolland, Ianaka, and Sierra soils and areas of solls that
are more than 40 inches deep to weathered granite.

The Chaix goil is used as woodland and wildlife habitat
and for watershed. Capability unit VITe-1(22); range
site, not assigned ; woodland suitability group 7; wildlife
group 8.

Chaix coarse sandy loam, 50 to 70 percent slopes,
severely eroded (CaF3).—This soil has a profile similar to
that described as representative for the series, except that
it has a surface layer of pale-brown coarse sandy loam.
It is somewhat excessively drained and has moderately
rapid permeability, Runoff is very rapid, and the hazard
of turther erosion s very high. Some arcas ure severely
villed or gullied. Available water capacity is 2 to 6 mnches.
Weathered bedrock is at a depth of 20 te 40 inches. The
evidence of erosion is more apparent in the raw pale-
coloved surface laver than in the depth to weathered
bedrock.

Included with this soil in mapping were small areas of
Ilolland, Kanaka, and Sierra soils.

This Chaix soil is used as woodland, for watershed, and
as wildlife habitat. Capability unit VIIe-1{22); range
site, not assigned: woodland suitability group 7; wildlife
group 8.

Chaix sandy loam, 5 to 30 percent slopes, eroded
[ChD2).—This soil is well drained and has moderately rapid
permeability. Runoff is medium to rapid, and the hazard
of further erosion is moderate to high. Available water
capacity is 3 to 6 inches. Weathered bedrock is at n depth
of 20 to 40 inches.

Tneluded with this soil in mapping were small areas of
Holland, Kanaka, and Sicrra soils.

This Chaix so1l is nsed mainly for watershed and as
woodland and wildlife habitat. Capability unit VIe-1
(22) : range site, not assigned ; woodland suitability group
5; wildlife group 8,

Chaix sandy leam, 30 to 50 percent slopes {ChEl.—
This goil has the profile described as repregentative for the
series. Tt is well drained and has moderately rapid permea-
bilitv. RunofT is rapid, and the hazard of erosion is high.
Avallable water capacity is 3 to G inches. Weathered bed-
rock 1s at a depth of 20 to 40 inches.

Included with this soil in mapping were areas of Hol-
land, Kanaka, and Sierra soils.

This Chaix soil is used mainly as woodland and wildlife
habitat and for watershed. Capability unit VIIe-1{22};
range site, not assigned; woodland suitability group 5;
wildlife group 8,

Chaix sandy loam, 50 to 70 percent slopes {CbF).—
This soil is somewhat excessively drained and has moder-
ately rapid permeability. Runoff is very rapid, and the
hazard of erosion is very high. Available water capacity
is 8 to 6 inches. Weathered bedrock is-at a depth of 20
to 40 inches.
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Included with this soil in mapping were small areas of
Holland, Kanaka, and Sierra soils,

This Chaix soil is used mainly as woodland and wildlife
habitat and for watershed. Capability unit VIIe-1(22);
range site, not assigned; woodland suitability group 6;
wildlife group 6.

Churn Series

The Churn series consists of well-drained and moder-
ately well drained soils that formed in alluvium from
mixed sources. These soils are on low terraces and fans in
the central part of the survey area along the Sacramento
River; along Cottonwood, Cow, and Stillwater Crecks;
and along tributaries of these streams. Slopes range from
0 to 8 percent. Elevation ranges from 500 to 1,000 feet.
The annual precipitation is 80 to 40 inches, and the aver-
age annual air temperature is about 65° F. The 32° F.
growing season is 250 to 275 days, and the 28° F, growing
season is 800 to 325 days. The vegetation is blue oak, valley
oak, interior live oak, IDigger pine, and annual grasses and
forbs.

In a representative profile the surface layer is light
yellowish-brown, medinm acid gravelly loam about 9
inches thick. The upper part of the subsoil is light yellow-
ish-brown, medium acid gravelly loam about 4 inches
thick. The lower part of the subsoil is light vellowish-
brown and strong-brown, medium acid gravelly clay loam
that extendsto a depth of more than 60 inches,

The areas of Churn soils are used for irrigated and dry-

land crops.

Representative profile of Churn gravelly loam, 0 to 3
percent slopes, 180 feet north and 1,220 feet east of the
southwest corner of sec. 2, T. 20 N, R. 5 W.:

Al--0 to 9 inches, light yellowish-brown (10YR 6/4) gravelly
loam, dark brown (7.5YR 4/4) moist; massive;
slightly hard, friable, slightly sticky and slightly
plastie; common very fine roots; common very fine
and few fine tubular pores; medium acid; gradual,
smooth boundary.

B1l--9 to 13 inches, light yellowish-brown (10YR 6/4) grav-
elly loam, dark brown (7.5YR 4/4) moist; massive;
slightly hard, friable, slightly sticky and slightly
plastie; few very fine roots; common very fine and
few fine fubular pores; common moderately thick
clay films as bridges and in pores; medium acid;
clear, smooth boundary.

B21t—13 o 29 inches, light yellowish-brown (10YR 6/4) grav-
elly clay loam, dark brown (7.5YR 4/4) moist: mas-
sive; slightly hard, friable, slightly sticky and slight-
Iy plastic; few very fine, medium, and coarse roots;
common very fine and fine tubular pores; many mod-
erately thick clay films as bridges and in pores; me-
dium acid; gradual, smooth boundary.

B22t—29 to 40 inches, light yellowish-brown (10YR 6/4) grav-
elly clay loam, reddish brown (5YR 4/4) moist; weak,
coarse, angular blocky structure; hard, firm, slightly
sticky and slightly plastic; fow fine, medium, and
coarse roots; common very fine and fine tubular pores;
many moderately thick clay films as bridges and many
thin clay films in pores; medium acid; gradual
smooth boundary.

B23t—40 to 60 inches, strong-brown (T.5YR 5/8) gravelly
light clay loam, reddish brown (5YR 4/4) moist:
strong, medium, angular blocky structure ; hard, firm,
slightly sticky and plastic; few fine and medium roots H
few very fine and fine tubular pores ; many moderately
thick clay films as bridges and on ped faces and many
thin elay films in pores ; madium acid.

The A horizon ranges from 9 to 20 inches in thickness, from
brown to light yellowish brown in color, from gravelly loam
to loam in texture, and from medium aecid to strongly acid in
reaction, The B1 horizon is 2 to 8 inches thick. The B2t hori-
zon ranges from 27 to more than 50 inches in thickness, from
heavy loam to ¢lay loam in texture, and from medium acid to
strongly acid in reaction. In most places it is gravelly. The C
horizon in most places is stratified gravelly sandy loam and
loam. It is medinm acid. In some areas the ¢ horizon is con-
solidated alluvium and is at a depth of 36 to 60 inches.

Churn soils generally are near areas of Anderson, Honcut,
Newtown, Perking, Red Bluff, Reiff, and Tehama soils.

Churn loam, 0 to 3 percent slopes (CcA).—This soil has
a profile similar to the one described as representative of
the series, except that the content of gravel is less than
15 percent throughout the profile. It is well drained and
has moderately slow permeability. Runoff is slow, and the
hazard of erosion is none to slight. Available water capac-
ity is 10 to 12 inches. Roots can penetrate to a depth of
60 inches.

Included with this soil in mapping were small areas of
Honcut, Perkins, and Tehama soils.

This Churn soil is used for irrigated hay and as irrigated
pasture and dryland pasture. It is also used, to a limited
extent, for irrigated crops. Capability unit I-1(17) ; range
site, not assigned; woodland suitability group, not as-
signed ; wildlife group 2.

Churn loam, 3 to 8 percent slopes (CcBl.—This soil
has a profile similar to the one described as representative
for the series, except that the content of gravel is less than
15 percent throughout the profile. Tt is well drained and
has_moderately slow permeability. Runoff is slow to
medium, and the hazard of erosion is slight to moderate.
Available water eapacity is 10 to 12 inches. Roots can
penetrate to a depth of 60 inches.

Included with this goil in mapping were small areas of
Honcut, Perkins, and Tehama soils.

This Churn soil is used as irrigated pasture and for ir-
rigated hay and dryland hay. Tt is also used, to a limited
extent, for irrigated crops. Capability unit XTe-1(17, 18);
range site, not assigned; woodland suaitability group, not
assigned ; wildlife group 2.

Churn loam, slightly wet, 0 to 3 percent slopes
({CdA).—This soil has & profile similar to the one described
as representative for the series, except that the content of
gravel is less than 15 percent throughout the profile. Thig
soil is moderately well drained, and a water table is at a
depth of 4 to more than 5 feet for short periods. Permeabil-
ity is moderately slow. Runoff water ponds on the surface
or runs off very slowly. The hazard of erosion is none or
slight. Available water capacity is 10 to 12 inches. This
soil is more than 60 inches deep.

Inecluded with this soil in mapping were small areas of
Honeut, Perkins, and Tehama, soils and Cobbly alluvial
land, frequently flooded.

This Churn soil is used for irrigated hay and as irrigated
pasture and dryland pasture. Small areas are used for ir-
rigated crops. Because wetness is a limitation on this soil,
alfalfa stands are short lived, and some tree crops are
adversely affected in places. Capability unit IIw-2(17,
22) ; range site, not assigned ; woodland suitability group,
not assigned ; wildlife group 2.

Churn gravelly loam, 0 to 3 percent slopes [CeAl.—
This soil has the profile deseribed ag representative for
the series. Tt is well drained and has moderately slow per-
meability. Runof! is slow, and the hazard of erosion is none
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to slight, Available water capacity is § to 10 inches. Roots
can penetrate to a depth of 60 inches. The content of gravel
is 15 to 30 percent throughout the profile.

Included with this soil in mapping were small areas of
Honeut, Perking, and Tehama soils. Also included were
areas of Cobbly alluvial land, frequently flooded, and areas
of a similar so1l that is slightly acid.

This Churn soil is used for irrigated hay and as irrigated
pasture and dryland pasture. Small areas are used for ir-
rigated row crops and orchards. Capability unit ITs-4
(17) ; range site, not assigned ; woodland suitability group,
not assigned ; wildlife group 2.

Churn gravelly loam, 3 to 8 percent slopes (CeBl.—
This soil is well drained and has moderately slow perme-
ability. Runoff is slow to medium, and the hazard of
erosion is slight to moderate. Available water capacity is
8 to 10 inches. Roots can peneirate to a depth of 60 inches.
Theﬂcontent of gravel is 15 to 30 percent throughout the
profile.

Included with this soil in mapping were small areas of
Honeut, Perkins, and Tehama soils.

This Churn soil 1s used as dryland pasture and irrigated
pasture. Capability unit ITe-1{17, 18); range site, not
assigned ; woodland suitability group, not assigned ; wild-
Iife group 2.

Churn gravelly loam, deep, 0 to 3 percent slopes
(CIA)~—This =oil ig in narrow channeled valley bottoms,
It is moderately well drained. This soil has a profile gimi-
Iar to the one described as representative for the series,
except that consolidated alluvium is at a depth of 36 to 60
inches. Permeability and runoff are slow. The hazard of
eroslon is nons to slight. Available water capacity is 5 to
10 inches. The content of gravel is 15 to 30 percent through-
out the profile.

Included with this soil in mapping were small areas of
Honeut, Perkins, and Tehama soils. Also included were
areas of Cobbly alluvial land, frequently flooded.

This Churn seil is used as irrigated and dryland pasture,
It is not suited to deep-rooted crops. Capability unit TTs—
3(17); range site, not assigned; woodland suitability
group, not assigned ; wildlife group 2.

Churn gravelly loam, deep, 3 to 8 percent slopes
(CB).—This soil has a profile similar to the one described
as representative for the series, except that consolidated
alluvium is at a depth of 36 to 60 inches. This soil is well
drained, and permeability is slow, Runofl is slow to me-
dium, and the hazard of erosion is slight to moderate.
Available water capacity is 5 to 10 inches. The content of
gravel is 15 to 30 percent throughout the profile.

Included with this soil in mapping were small areas of
Honcut, Perkins, and Tehama soils.

This Churn soil is used as dryland and irrigated pasture.
Capability unit ITe-3{17) ; range site, not assigned ; wood-
land suitability group, not assigned ; wildlife group 2.

Clough Series

The Clough scries consists of moderately well drained
soils that have a hardpan. The soils formed in old mixed
alluvium of the Tehama Formation. They are on high ter-
race remnants west of Palo Cedro and Bella Vista and near
One. Slopes are 3 to 8 percent, Klevation ranges from 500
to 1,000 feet. The annual precipitation is 30 to 40 inches,
and the average annual air temperature is about 62° F.

The 32° F. growing season is 200 to 250 days, and the 28°
¥. growing season is 200 to 300 days. The vegetation is
annual grasses and forbs, blue oak, and manzanita.

In a representative profile the surface layer is brown,
medium acid gravelly loam about 18 inches thick. The sub-
soil is light yellowish-brown, very strongly acid very
gravelly clay and very gravelly clay loam about 11 inches
thick. Below this layer is a strongly cemented hardpan
about 15 inches thick. Below the hardpan is stratilied
mixed alluyium.

The areas of Clough soils are used as irrigated and dry-
land pasture.

Representative profile of Clough gravelly loam, 8 to 8

-
/

percent slopes, about 134 miles southwest of Bella Vista
and 1,300 feel west of the southeast corner of sec. 13, T.
32 N, R. 4 W.:

A1l ¢ to 6 inches, brown (10YR 5/3) gravelly loam, dark
brown (7.3YR 2/4) moist; massive; silightly hard,
friable, slightly sticky and slightly plastic: many very
fine roots ; common very fine interstitial pores; medium
acid ; gradual, smoofth boundary.

Al12—6 to 14 inches, brown (7.5YR 5/4) gravelly loam, brown
(T.5YR 4/3) moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; common very fine
roots ; many very fine interstitial and tubular pores;
medium acid; clear, smooth boundary.

A8%—14 to 18 inches, brown (7.5¥YR 5/4) gravelly heavy loam,
brown (7.5YR 4/4) moist; massive; slightly hard,
friable, slightly sticky and slightly plastic; common
very fine roots; common very fine interstitial and tub-
ular pores; few thin clay films in pores ; medium acid;
abrupt, smooth boundary.

B2t—18 to 24 incheg, light yellowish-brown (10YR §/4) very
sravelly clay, yellowish brown (10YR 5/4) moist;
common, medium, prominent, white mottles ; massive;
very hard, firm, sticky and very plastic; very few very
fine roots; few very fine tubular pores; continuous
thick clay filmg as bridges; very strongly acid; clear,
smooth boundary,

B3t—24 to 29 inches, light yellowish-brown (10YR 6/4) very
gravelly clay, yellowish brown (10YR 05/4) moist;
cominon, fine, distinet, reddish-yellow mottles; mas-
give: hard, firm, sticky and plastic; few very fine
tubular pores: continuous moderately thick clay films
as bridges; very strongly aeid; abrupt, smooth
boundary.

C1m—29 to 44 inches, mixed light-gray and light yellowish-
brown (10YR 7/1 and 6/4) gtrongly cemented hard-
pan; strongly cemented with opal ; very strongly acid;
diffuse, irregular boundary.

IIC2—44 to €0 inches, stratified old mixed alluvium of sand te
clay texture,

The A horizon ranges from 12 to 20 inches in thickness, from
brown to reddish yellow in color, and from medium acid to
strongly aecid in reaction. The B2t horizon ranges from 6 to 10
inches in thickness and from light brown to yellowish brown in
color. The Cm horizon is a strongly cemented or indurated
hardpan. Depth to the Cm horizon is 18 to 30 inches. The ITCZ
horizon is very cobbly in places,

Clough soils generally are near areas of Igo, Newtown, Red
Bluff, and Redding soils.

Clough gravelly loam, 3 to 8 percent slopes (CgB).—
This is the only Clough soil mapped in the survey arca.
It has very slow permeability. Runoff is slow to medium,
and the hazard of erosion is slight to moderate. Available
water capacity is 2 to 4 inches. Roots can penctrate to a
depth of 18 to 30 inches to the hardpan.

Included with this soil in mapping were small arcas of
Newtown and Red Bluff soils, i

This Clough soil is used as dryland pasture. If this soil is
proper]y managed, it is suited to irrigated pasture. Capa-



20 SOIL SURVEY

bility unit IVe-8(17, 18) ; range site, not assigned ; wood-
land suitability group, not assigned ; wildlife group 2.

Cobbly Alluvial Land

Cobbly alluvial land (Ch) consists of very gravelly,
very cobbly, or very stony, coarse-textured alluvium, It is
on flood plaing of the Sacramento River, and in some
places it is along smaller streams near Round Mountain,
Whitmore, and Big Bend. The vegetation is willow, alder,
ceanothus, manzanita, annual grasses, and Digger pine.

This land type is excessively drained and has very rapid
permeability. Runofl is very slow, and the hazard of cro-
sion and deposition is moderate. Available water capacity
is 2 to 4 inches. Roots can peneirate to a depth of 24 to 48
inches.

This land type is channeled, and slopes range from 1 to 5
percent. Tt is similar to Cobbly alluvial land, frequently
flooded, except that it iz not subject to annual flooding.
Shasta Dam protects much of this Tand type from flooding.
Where this land type is along small streams, it is subject
to infrequent flooding for short periods.

The arens of Cobbly alluvial land can be used as dry-
Jand pasture. The potential for farming is limited. Capa-
bility unit IVs-0(17) ; range site, not assigned ; woodland
suitability group, not assiened; wildlife group 2.

Cebbly alluvial land, frequently flooded (Ck consists
of very gravelly or very cobbly sandy alluvium. It is
nearly level and Is on flood plains and 1n old channels of
larger streams throughout the central part of the survey
arca. The vegetation is a sparse to dense cover of annual
gri‘];ssc.s, Digger pine, cottonwood, sycamore, willow, and
oaks.

Cobbly alluvial Jand, frequently flooded, is excessively
drained, and it has very rapid permeability. Runoff is very
slow, and the hazard of erosion is very severe. Available
water capacity is 1 to 3 inches. Roots can penctrate to a
depth of 4 to 24 inches. Tt is similar to Cobbly alluvial
land, except that it is subject to anmual flooding,

The areas of Cobbly alluvial land, frequently flocded,
are used as range. Capability unit VIIw-1(17, 18) ; range
site, not assioned; woodland suitability group, not as-
signed ; wildlife group 9.

Cohasset Series

The Cohasset series consists of well-drained loams that
are underlain by voleanic rocks. These soils are on up-
lands in the eastern part of the survey area from Shingle-
town and Viola to Oak Run and Big Bend. Slopes range
irom 0 to 75 percent. Elevation ranges from 2,500 to 5,000
feet, Annual precipitation iz 35 to 60 inches, and the aver-
age annual air temperature iz about 50° F. The 82° T
growing scason is 150 to 200 days, and the 28° F, prowing
season 1s 200 to 300 days. Vegetation is mixed conifers.

In a representative profile the surface layer is dark red-
dish-brown and yellowish-red, slightly acid loam about 18
inches thick. The subsoil is yellowish-red, medium acid
loam and gravelly clay loam that grades to vellowish-red,
strongly acid very cobbly clay loam at a depth of about
53 inches.

Most, of the acreage of these soils is used as woodland
and wildlife habitat and for watershed. A few areas arc
used for field crops.

Representative profile of Cohasset loam, 0 to 30 percent
slopes, at California Division of Forestry station near
Big Wheels along State Route 44, 1,200 feet west of center
ofsec. 34, T.31N.,,R. 1 E.:

01—5 inches to 2, pine needles and fresh litter,

02—2 inches to 0, slightly acld decomposing organic material.

All—0 to 7 inches, dark reddish-brown {8YR 3/4) 1loam, dark
red (25YR 3/4) moist; strong, fine, granular struc-
ture; soft, very friable, nonsticky and nonplastic;
common fine and coarse roote and many medium
roots; many very fine interstitial pores: many con-
cretions 1 to 6 millimeters in diameter; slightly acid;
gradual, smoeoth boundary.

A12—7 to 18 inches, yellowish-red (YR 4/6) loam, dark red
(2.8YR 3/4) moist; gtrong, fine, granular structure;
slightly hard, very friable, nonsticky and slightly
plastic; few fine roots and many medium and coarse
roots; many very fine interstitial pores; many con-
cretions 1 to 6 millimeters in diameter; slightly acid;
gradnal, smooth houndary.

B1t—18 to 27 inches, yellowish-red (3YR 4/6) heavy loam,
dark red (2HYR 3/4) moist; moderate, fine, granular
structure; slightly hard, very friable, nonsticky and
shHghtly plastic; few fine and coarse roots and many
medium roots ; many very fine intersiitial pores; many
concretions 1 to 6 millimeters in diameter; medium
acid; gradual, smooth boundary.

B21t—21 to 37 inches, yellowigh-red (0YR 4/6) gravelly clay
loam, dark red (BYRR 3/G) moist; weak, fine and
medium, granular stencture; hard, friable, slightly
sticky and plastic; few fine roots and commaon medium
roots; few fine and medium tubular pores and com-
mon very fihe interstitial pores; few thin c¢lay films
in pores ; mediom acid ; gradual, smooth boundary,

B22+—37 to 53 inches, yellowish-red (5YR 4/6) gravelly clay
loam, yellowish red (B8YR 3/6) moist; massive; hard,
firm, =lightly sticky and plastic; few fine roots and
common medinm roots; few fine tubular pores and
common very fine interstitial pores; few thin clay
films in pores; medium acid; gradnal, smooth
boundary. .

B3t—53 to 68 inches, yellowish-red (5YR 5/8) very cobhbly clay
lnam, yellowish red (3YR 3/6) moist; massive; hard,
firm, slightly sticky and plastic; few fine and medinm
roots ; many very fine interstitial pores ; very few thin
clay films in pores: strongly acid.

The A horizon ranges from & o 24 inches in thickness, from
dark reddish brown to yellowish brown or yellowish red in
color, and from slightly acid to strongly acid in reaction. The
Blt horizon is 4 to 10 inches thick. The B2t horizon ranges
from 16 fo more than 45 inches in thickness, from reddish
rellow to yellowish red in color, from gravelly loam to clay
Toam in texture, and from medium acid to very strongly acid
in reaction. The B3t horizon is 6 to 16 inches thick, The content
of rock fragments increages with depth. Weathered andesite
hedrock generally is at a depth of 48 to more than 60 inches,
buat it is at a depih of 24 to 4% inches in some places. The B1t
azhd B3t horizons are absent in places where depth to weathered
andesite bedrock is less than 48 jinches,

Cohasset soils generally are near areas of Atken, Kilare,
Lyonsville, McCarthy, Nannny, Sires, Supan, and Toomes soils.

Cchasset loam, 0 to 30 percent slopes (CID).—This soil
has the profile described as vepresentative for the
series. Permeability is moderate. Runoft is slow to rapid,
and the hazard of erosion is slight to high. Available
water capacity 15 9 to 12 inches. Weathered andesite bed-
rock is at a depth of more than 60 inches.

Included with this soil in mapping were small areas of
Aiken, Lyonsville, McCarthy, and Nanny soils.

This Cohasset soil i3 used mainly as woodland. At eleva-
tions of less than 4,000 feet it is suited to irrigated pasture
and to orchards. Capability unit IVe-1(22) ; range site,
not assigned; woodland suitability group 2; wildlife
group 8.
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Cohasset stony loam, 0 to 30 percent slopes {CmD).—
This soil has moderate permeability. Runoff is slow to
rapid, and the hazard of erosion is slight to high. Avail-
able water capacity is 7 to 9 inches. Depth to weathered
andesite bedrock ig 48 to more than 60 inches. Stones cover
1 to 8 percent of the surface, and the content of stones is
abount 15 to 25 percent throughout the profile.

Included with this soil in mapping were areas of a simi-
lar soil that has weathered rock at a depth of 36 to 48
inches. Also included were areas of Aiken, Lyonsville,
MeCarthy, and Nanny soils.

This Cohasset soil is used as woodland. Capability unit
IVe-7(22) : range site, not assigned ; woodland suitability
eronp 2; wildlife proup 8.

Cohasset stony loam, 30 to 50 pereent slopes (CmEl.—
This soil has maderate permeability. Runoff is rapid, and
the hazard of erosion is high. Available water capacity is
T to 9 inches. Weathered andesite bedrock is at a depth of
48 to 60 inches. Stones cover 1 to 5 percent of the surface,
and the content of stones is about 15 to 23 percent through-
out the profile.

Incladed with this soil in mapping were small areas of o
similar soil that has weathered bedreck at a depth of about
26 to 48 inches. Also included were areas of Aiken, Lyons-
ville, MeCarthy, and Nanny soils. )

This Cohasset soil is used as woodland, for watershed,
and as wildlife habitat. Capability nnit, VIe-1(22) ; range
site, not assigned: woodland suitability group 3; wildlife
group 8.

Cohasset very stony leam, 50 to 70 percent slopes
(CnfF).—This soil has moderate permeability. Runoff is very
rapid, and the hazard of erosion is very high. Available
water capacity is 5 to 7 inches, Weathered andesite bedrock
s at a depth of 48 to more than 60 inches. Stones cover
3 to 15 percent of the surface, and the content of stones
s about 20 to 30 percent throughout the profile.

Included with thig seil in mapping were small aveas of
a gimilar soil that hag weathered bedrock at a depth of
about 30 to 48 inches. Also included were areas of Atken,
Livonsville, MeCarthy, and Nanny solls.

This Cohasset goil is used as woodland, for watershed,
and as wildlife habitat. Capability unit VIIs-1(22) ; range
site, not assigned; woodland suitability group 3; wildlife
group 8.

Cohasset very stony loam, mederately deep, & to 50
percent slopes {Cof).—This s0il has moderate permeabil-
ity. Runoff is medium to rapid, and the hazard of erosion
iz moderate to high. Weathered andesite bedrock i at a
depth of 24 to 48 inches. Stones cover 5 to 15 percent of the
surface, and the content of stones is about 20 to 50 pereent
throughout the profile.

Included with this soil in mapping were areas of Aiken,
Lyonsville, MeCarthy, and Namny =oils.

This Cohasset soil is used for watershed and as wood-
Jand and wildlife habitat. Capability unit VIs-1({22);
range site, not assigned; woodland suitability group 7;
wildlife group 8.

Cohasset-Aiken stony loams, 0 to 30 percent slopes
{CpD).—About 60 percent of this complex is Cohasset stony
loam, O to 30 percent slopes, and about 40 percent is Aiken
stony loam, 0 to 30 percent slopes. The Cohasset and the
Aiken soil each hag a profile similar to that described
as representative for its respective series. . _

The Cohasset soil has moderate permeability. Available

water capacity is 6 to 9 inches. Weathered bedrock is at a
depth of 48 to 60 inches. Stones cover 1 to 3 percent of the
surface, and the content of stones is about 10 to 25 percent
throughout the profile.

The Aiken soil has moderately slow perimeability. Avail-
able water capacity is 7 to 9 inches, Weathered bedrock 1s
at a depth of more than 60 inches. Stones cover 1 to 3 per-
cent of the surface, and the content of stones is about 10
to 20 percent throughout the profile.

Runoff is medium to rapid on the soils of this unit. The
hazard of erosion is moderate to high.

The areas of these soils are used mainly as woodland.
Small arcas are used as irvigated pasture and for orchards.
Capability unit IVe-7(22) : range site, not assigned ; wood-
land suitability group 2; wildlife group 3.

Cohasset-MecCarthy complex, 0 to 30 percent slopes
(CrD}—About 60 percent of this unif is Cohagset stony
loam, 0 to 30 percent slopes, and 40 percent is McCarthy
stony sandy loam, 0 to 30 percent slopes.

The Cohasset soil hag a profile similar to that deseribed
as representative Tor the Cohasset series. It has moderate
permeability, Available water capacity is 6 to 9 inches.
Weathered bedrock is at a depth of 48 to 60 inches., Stones
cover about 1 to 3 percent of the surface, and the content
of stones is about 10 to 25 percent throughout the profile.

The MeCarthy soil has the profile described as repre-
sentative for the MeCarthy series. Permeability is
moderately rapid in the MeCarthy soil. Available water
capacity is 3 to 6 inches. Hard weathered bedrock is at a
depth of 40 to 60 inches. Stones cover about 1 to 3 percent
of the surface.

Tumolf is medinm to rapid on the soils of this unit. The
hazard of erosion is moderate to high.

The areas of these soils arc used for watershed and as
woodland and wildlife habitat. Capability unit VIe-1
(22) ; range site, not assigned ; woodland snitability group
2: wildlife group 8.

Cohasset-McCarthy complex, 30 to 50 percent slopes
(CrEl—About 60 percent of this unit is Cohasset stony
loam, 80 to 50 percent slopes, and about 40 percent is
MecCarthy very stony sandy loam, 30 to 50 percent slopes.
Fach of these soils has a profile similar to that described as
representative for its respective series.

The Cohasset soil has moderate permeability. Available
water capacity is 6 to 9 inches. Weathered bedrock is at
a depth of 48 to 60 Inches. Stones cover about 1 to 8 per-
cent of the surface, and the confent of stones is about 10
to 24 percent throughout the profile.

The MeCarthy soil has moderately rapid permeability.
Available water capacity is 3 to 6 inches, Hard weathered
bedrock is at a depth of 40 to 60 inches. Stones cover about
5 to 15 percent of the surface.

Runoff is rapid on the soils of this unit. The hazard of
eroston is high.

The areas of these soils are used for watershed and as
woodland and wildlife habitat. Capability unit VIs-1
(22) ; range site, not assigned ; woodland suitability group
5 ; wildlife group 8.

Cohasset-McCarthy complex, 50 to 75 percent slopes
(CrG)—ADbout 60 percent of this unit is Cohasset very
stony loam, 50 to 75 percent slopes, and about 40 percent
is McCarthy very stony loam, 50 to 75 percent slopes.
Each of these soils has a profile similar to that described
as repregentative for its respective series,
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The Cohasset soil has moderate permeability. Available
water capacity is 5§ to 7 inches. Weathered bedrock is at a
depth of 48 to 60 inches. Stones cover about 3 to 15 percent
of the surface, and the content of stones is 20 to 50 percent
throughout the profile.

The McCarthy soil has moderately rapid permeability.
Available water capacity is 8 to 6 inches. Hard weathered
bedrock is at a depth of 40 to 60 inches, Stones cover about
3 to 15 percent of the surface,

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

The areas of the soils of this complex are used for
watershed and as woodland and wildlife habitat. Ca-
pability unit VIIs-1(22); range site, not assigned ; wood-
land suitability group 6 ; wildlife group 8.

Colluvial Land

Colluvial land {Csf} consists of heterogenous deposits of
soil material that contains 25 to 90 percent gravel and
stones that accumulate at the base of steep slopes by
gravity. It is unstable, and the surface is subject to move-
ment. Colluvial land generally is in long narrow tracts in
the mountainous parts of Shasta County Area. The veg-
etation is similar to that on adjacent soils, but more Can-
yon live oak and Douglas-fir grow on this land type than
on adjacent soils.

Colluvial land ranges from shallow to very deep over
rock or compacted colluvium. Tt is excessively drained, and
it has moderate permeability. Runoff is rapid, and the
hazard of erosion is very high. Available water capacity
is variable.

The areas of Colluvial land are used as woodland and
for water supply. Capability unit VITs-1(22) ; range site,
not assigned; woodland suitability group 6; wildlife
group 8,

Cone Series

The Cone series consists of well-drained and somewhat
excessively drained soils that formed in material
weathered from voleanie cinders. These soils are on vol-
canic cinder cones in the eastern part of the survey area
near Black Butte, Sugar Pine Mountain, and Latour
State Forest. Slopes range from 3 to 60 percent. Elevation
ranges from 2,000 to 4,000 feet. The annual precipitation
i3 35 to 45 inches, and the average annual air temperature
is about 55° F. The 82° F. growing season is 100 to 225
days, and the 28° F. growing season is 150 to 300 days.
The vegetation is ponderosa pine, black oak, ceanothus,
redbud, and annual and perennial grasses.

In a representative profile the surface layer is dark
grayish-brown, neutral gravelly loam about 7 inches thick.
The subsoil is yellowish-brown, neutral gravelly loam.
It is underlain, at a depth of about 33 inches, by dark
yellowish-brown, neutral gravelly heavy loam, Weathered
and unweathered volcanic cinders are at a depth of about
58 inches.

The areas of Cone soils are used as woodland. The
wooded areas have limited use for grazing. They are also
used for irrigated hay, as pasture, for orchards, and for
watershed.

Representative profile of Cone gravelly loam, 3 to 15

percent slopes, on the north side of Black Butte, 400 feet
west of the S1/4 corner of sec. 8, T.30 N, R. 1 W.:

Al—0 to 7 inches, dark grayish-brown (10YR 4/2) gravelly
Ioam, very dark brown (7.5YR 2.2) moist; moderate,
fine, crumb structure; soft, very friable, nonsticky
and glighty plastie; many very fine roots and few
fine roots; many very fine interstitial and tubular
pores; neutral; clear, smooth boundary.

B2—7 to 33 inches, yellowish-brown (10YR 5/4) gravelly loam,
dark brown (7.5YR 8/2) moist; weak, fine, crumb
structure; soft, very friable, nonsticky and slightly
plastie; common very fine, medinm, and coarse roots;
many very fine interstifial pores and common fine
tubular pores; neutral; gradual, smooth boundary.

C1—33 to 58 inches, dark yellowish-brown {10YR 4/4) gravelly
heavy loam, dark brown (7.5¥R 8/2) moist; massive;
slightly hard, friable, nonsticky and slighily plastic;
few very fine roots and common fine and medium
roots; many very fine interstitial pores and few fine
tubular pores; neutral; clear, irregular boundary.

C2—58 inches, mixed black unweathered and brown partially
weathered cinders; stratified; individual pieces gen-
erally not more than one-half inch in diameter;
neutral.

The A horizon ranges from 4 to 10 inches in thickness, from
dark grayish brown to dark yellowish brown- in color, and
from medium acid to nentral in reaction. The B2 horizon ranges
from 16 to 50 inches in thickness, from dark yellowish brown
to reddish yellow in color, from gravelly loam to very gravelly
loam In texture, and from slightly acld to neutral in reaction.
The C1 horizon ranges from 4 to 30 inches in thickness, from
dark yellowish brown to brownish yellow in color, from grav-
elly loam to gravel (cinders) in texture, and from medinm
aeid to neuntral in reaction. Depth to the C2 horizon ranges
from 24 to more than 80 inches. Stones cover from none to 15
percent of the surface,

Cone zoils generally are near areas of (lohasset, Guenoc, and
Toomes soils,

Cone gravelly loam, 3 to 15 percent slopes (CtC).—This
goil has the profile described as representative for the se-
ries. It is well drained and has rapid permeability. Runoff
is slow to medium, and the hazard of erosion is slight to
moderate. Available water capacity is 6.5 to 9 inches.
Cindery material is at a depth of 50 to 60 inches.

Included with this soil in mapping were small areas of
Cohasset, Guenoc, and Toomes soils.

This Cone soil is used as woodland or for limited praz-
ing. At elevations below about 2,800 feet, the soil is suited
to irrigated hay, pasture, and orchards. Capability unit
IITe-1(22); range site, not assigned; woodland suitabil-
ity group 4: wildlife group 8.

Cone gravelly loam, 15 to 30 percent slopes (CiD).—
This soil is well drained and has rapid permeability. Run-
off is medium, and the hazard of erosion is moderate.
Available water capacity is 4.5 to 9 inches. Cindery mate-
rial is at 2 depth of 36 to 60 inches.

Included with this soil in mapping were areas of Ciohas-
set, Guenoc, and Toomes soils.

This Cone soil is used as woodland and for limited graz-
ing. At elevations below about 2,800 feet, the soil is suited
to irrigated hay, pasture, and orchards. Capability unit
IVe-1(22) ; range site, not assigned; woodland suitabil-
ity group 5; wildlife group 8.

Cone stony loam, 3 to 30 percent slopes {CuD).—This
soil is well drained and has rapid permeability. Runoff is
slow to medium, and the hazard of erosion is slight to mod-
erate. Available water capacity is 4.5 to 9 inches. Cindery
material is at a depth of 36 to 60 inches. Stones cover 1 to
3 percent of the surface.
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Included with this soil in mapping were small areas of
Cohasgset, Guenoc, and Toomes soils.

This Cone soil 1s used as woodland and for limited graz-
ing. Capability unit I'Ve-7(22) ; range site, not assigned;
woodland suitability group 5; wildlife group 8.

Cone very stony loam, 30 to 50 percent slopes (CvE).—
This soil is somewhat excessively drained and has rapid
permeability. Runoft is rapid, and the hazard of erosion
15 high. Available water capacity is 4.5 to 9 inches. Cindery
material is at a depth of 36 to 60 inches. Stones cover 8 to
15 percent of the surface.

Included with this soil in mapping were small areas of
Cohasset, Guenoc, and Toomes soils.

This Cone goil 18 used mainly as woodland and for lim-
ited grazing. Capability unit VIs-1(22); range site, not
assigned ; woodland suitability group 5: wildlife group 8.

Cone very stony loam, moderately deep, 15 to G0 per-
cent slopes {CwF).--This soil is somewhat excessively
drained and has rapid permeability. Runoff is medinm to
rapid, and the hazard of crosion is moderate to high.
Available water capacity is 3 to 7 inches, Cindery material
ig at a depth of 94 to 48 inches. ‘

Included with this seil in mapping were gmall areas of
Cohasset, Guenoc, and Toomes soils.

This Cone soil is used as woodland and for limited graz-
ing. Capability unit VIIs-1(22); range site, not assigned;
woodland suitability group §; wildlife group 8.

Corbett Series

The Corbett series consists of somewhat excessively
drained and excessively drained soils that are underlain
by weathered granitic rocks. These soils are on uplands in
the western part of the survey area between Ono and
Trench Gulch. Slopes range from 15 to 80 percent. Eleva-
tion ranges from 3,000 to 6,500 feet. The annual precipita-
tion is 80 to 50 inches, and the average annual air tempera-
ture is about 45° F. The 32° F. growing season is 100 to
150 days, and the 28° F. growing season 1s 125 to 175 days.
The vegetation is mixed conifers, oaks, and shrubs.

In a representative profile the surface layer is grayish-
brown, slightly acid loamy coarse sand about & inches
thick. Below this layer is light-gray, slightly acid and
medium acid loamy coarse sand. Weathered granite is at
a depth of 24 inches.

The areas of Corbett soils are used ag woodland and
wildlife habitat and for watershed.

Representative profile of Corbet loamy coarse sand, 50
to 80 percent slopes, about 614 miles southwest of French
Gulch and 14 mile east of State Route 299 on the Bully
Choop road in NW1ij sec. 13, T, 32 N, R. 8§ W.:

O—14inch to 0, litter and humus layer, black (2.56Y 2/0) dry or
moist; slightly acid; abrupt, smeoth boundary.

Al1—0 to 8 inches, grayish-brown (2.5Y 5/2) loamy coarse
sand, very dark grayigsh brown (10YR 3/2) moist;
massive ; soft, very friable, nonsticky and nonplastic;
common fine and medium roots; slightly acid; abrupt,
wavy boundary.

C1—=8 to 16 inches, light-gray (2.5Y 7/2) loamy coarse sand,
brown (10YR 5/3) moist; massive; soft, very friable,
nonsticky and nonplastic; ecommon fine and medivm
roots ; slightly acid; abrupt, smooth boundary.

C2—16 to 24 inches, light-gray (2.5¥ 7/2) loamy coarse sand,
brown {(10YR 5/3) moist; massive; soft, very friable,
nonsticky and nonplastic; many medium and coarse
roots ; medium aecid; gradual, wary boundary.

{824 inches, weathered granitic rock.

The A horizon ranges from 4 to 8 inches in thickness, from
dark grayish brown or grayish brown to lght gray or pale
brown in color where severely eroded, and from slightly acid
to strongly acid in reaction, Where conifercus vegetation is
dense, an O horizon is az much as 3 inches thick. The com-
bined thickness of the C1 and C2 horizons is 15 to 82 inches.
The C1 and C2 horizohs range from light gray to pale brown
in color, from loamy sand to loamy coarse sand in texture,
and from slightly acid to strongly acid in reaction. The C3
horizon is very strongly weathered granitic rock., Depth to
this horizon is 18 to 40 inches.

Corbett soils generally are near areas of Chaix and Holland
soils.

Corhett loamy coarse sand, 15 to 50 percent slopes
(CxE).—This soil is somewhat excessively drained and has
rapid permeability. Runoff is medium to rapid, and the
hazard of erosion is moderate to high. Available water
capacity is 2 to 4 inches, Weathered bedrock is at a depth
of 24 to 40 inches.

Included with this soil in mapping were a few moder-
ately large areas where weathered bedrock is at a depth
of 40 to 60 inches. Also included were small areas of Chaix
and Holland soils.

This Corbett soil is used as woodland and for watershed.
Capability unit VIe-1{22) ; range site, not assigned ; wood-
land suitability group 5; wildlife group 8.

Corbett loamy coarse sand, 30 to 70 percent slopes,
severely eroded {CxF3).—This soil has a profile stmilar
to that described as representative for the series, except
that it is severely eroded and has a pale-brown or light-
gray surface layer. Tt is excessively drained and has rapid
permeability. Runofl is rapid to very rapid, and the hazard
of further erosion is high to very high. Available water
capacity is 1.5 to 8 inches, Weathered bedrock is at a depth
of 18 to 30 inches.

Included with this soil in mapping were fairly large
arcas where weathered bedrock is at 2 depth of more than
30 inches. Also included were small arcas of Chaix and
Holland soils.

This Corbett soil is used as woodland and for watershed.
Capability unit VIIe-1(22); range site, not assigned;
woodland suitability group 6; wildlife group 8.

Corbett loamy coarse sand, 50 to 80 percent slopes
[CxG).—This soil has the profile described as representative
for the series. It is excessively drained and has rapid
permeability. Runoff is very rapid, and the hazard of ero-
sion is very high. Available water capacity is 2 to 4 inches.
Weathered bedrock is at a depth of 24 to 40 inches.

Included with this soil in mapping were areas where
weathered bedrock is at a depth of 40 to more than 60
inches. Also included were small areas of Chaix soils.

This Corbett soil is used as woodland and for watershed.
Capability unit VIIe-1(22); range site, not assigned;
woodland suitability group 6; wildlife group 8.

Corbett very rocky loamy coarse sand, 30 to 80 per-
cent slopes (CyGl.-—-This soil is excessively drained and
has rapid permeability. Runof! is rapid to very rapid, and
the hazard of erosion is high to very high. Available water
capacity is 2 to 4 inches, Weathered bedrock is at a depth
of 24 to 40 inches. Exposed bedrock outcrops cover 10 to
25 percent of the surface.

Included with this soil in mapping were fairly large
areas where weathered bedrock is at a depth of 40 to more
than 60 inches. Also included were small areas of Chaix
soils.
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This Corbett soil is used for watershed and as woodland.
Capability unit VIIs-1(22); range site, not assigned;
woodland suitability group 7; wildlife group 8.

Diamond Springs Series

The Diamond Springs series consists of well-drained
soils that are underlain by granitic or light-colored meta-
volcanic rocks. These soils are on uplands near Shasta,
Keswick, and Ingot. Slopes range from 8 to 50 percent.
Elevation ranges from 1,000 to 2,000 feet. The annual pre-
cipitation is 40 to 50 inches, and the average annual air
temperature is about 55° F. The 32° F., growing season is
200 to 250 days, and the 28° F. growing season is 293 to
300 days. The vegetation is manzanita, toyon. black oak,
interior live oak, ponderosa pine, and knobcone pine.

In a representative profile the surface layer is light
brownish-gray and pale-brown, strongly acid very stony
sandy loam and sandy loam about 10 inches thick. The
upper 5 inches of the subsoil is pink, strongly acid sandy
loam, and the lower 24 inches is reddish-yellow and yel-
lowish-red, strongly acid sandy clay loam and sandy loam.
The substratum is variably colored, strongly acid sandy
loam. Strongly weathered metadacite is at a depth of about
54 inches.

The areas of these soils are used as woodland and wild-
life habitat and for watershed.

Representative profile of Diamond Springs very stony
sandy loam, 8 to 30 percent slopes, eroded, about 1.2 miles
cast of Shasta on State Highway 299,

Ap—0 to 3 inehes, light brownish-gray (10YIR 6/2) very stony
sandy loam, very dark grayigh brown (10YR 3/2)
moist ; moderate, flue, granular structure; goflt, very
Iriable, slightly sticky and slightly plastic; many very
fing and few fine roots; many very fine interstirial
pores: strongly aeid; abrupt, smooth boundary.

3 to 10 inches, pale-hrown (10YR 6/3) sandy loam, hrown
(7T.5YR 4/2) moist; massive; =lightly hard, very fri-
able, glightly sticky and slightly plastic; common very
fine and medium roots and few fine roots; common
very fine and medinm tubular pores and wmany very
fine interstitial pores; strongly acld; clear, smooth
boundary.,

B1—10 to 15 inches, pink (75YR 6/4) sandy loam, brown
(7.5YR 4/4) moist; massive; slightly hard, very fri-
able, slightly sticky and slightly plastic; common very
fine and few fine roots; common very fine tubular
pores and many very fine infersiitial and few fine
tubular peres; few thin clay bridges; strongly acid;
clear, smooth boundary.

B2t—15 to 29 inches, reddish-yellow (7.5YR 7/6) and yellowish-
red (5YR 5/8) sandy clay loam, strong brown (7.5YR
45/6) molst; weak, fine, angular blocky structure:
hard, friable, sticky and plastic; few very fine and
fine roots and common medium roots; many very fine
interstitial and tubular pores and few fine interstitial
and tubhular pores; common moderately thick clay
bridges and few thin clay films in pores; strongly
acid; gradual, wavy boundary,

B3—29 to 39 inches, vellowish-red (5YR 5/8) and reddish-
yellow (7.5YR 7/6) sandy loam, strong brown (7.5YR
5/6) moist: massive; hard, friable, slightly sticky
and slightly plastic; few very fine and fine roots:
many very fine fubular pores and common very fine
inferstitial pores; common moderately thick clay
bridges in pores; strongly acid; gradual, wavy
houndary.

C1—39 to 54 inches, reddigh-yellow, very pale brown, and
pale-brown (7T.5YR 6/6, 10YR 8/4, 6/3) light sandy
Ioam, yellowish brown (10YR 5/6) moist; massive;
slightly hard, very friable, nonsticky and slightly
plastic; few very fine and medium roots; many verr
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fine interstitial pores; few moderately thick clay
bridges in pores and along fracture plancs; strongly
acid; gradual, irregular boundary,

(C2—354 inches, weathered metadacite,

The A horizon ranges from 7 to 13 inches in thickness, from
light brownish gray or pale brown to yellowish red in color,
and from medinm acid to very strongly acid in reaction. The
B horizon ranges from 7 to 35 inches in thickness, from pink
to light brown or yellowish red to reddish yellow in color, and
from medium acid to strongly acid in reaction, The 1 hori-
zon ig 6 fo 20 inches thick. Well-weathered metadacite rock is
at a depth of 20 to 60 inches. Much of this soil is deeper than
the IMamond Springs soils recognized elsewhcere in California.

Diamond Springs soils generally are near areas of Auburn,
Chalix, Goulding, and Kanaka soils.

Diamond Springs very stony sandy loam, § to 30 per-
cent slopes, eroded [DD2).—-The soil has the profile de-
scribed as representative for the series. Permeability is
moderate. Runoff is medium to rapid, and the hazard
of further erosion is moderate to high. Available water ca-
pacity is 8 to 8 inches. Weathered bedrock is at a depth of
24 to 60 inches. Stones and rock outcrops cover 3 to 15
percent of the surface.

Inecluded with this soil in mapping were small areas of
Kanaka soils.

This Diamond Springs soil is used as woodland and
wildlife habitat and for watershed. Capability unit VIs-
1(22); range site, not assigned; woodland suitahility
group 7; wildlife group 8.

Diamond Springs very rocky sandy loam, 30 to 50 per-
cent slores eroded [DD2.—This soil has the profile de-
permeability. Runofl is rapid, and the hazard of further
erosion is high. Available water capacity is 8 to 8 inches.
Weathered bedrock is at a depth of 24 to 60 inches. Fox-
posed bedrock outerops cover 5 to 20 percent of the surface.

Included with this soil in mapping were areas of Aiken,
Goulding, and Kanaka soils.

This Diamond Springs soil is nsed as woodland and
wildlife habitat and for watershed. Capability unit VITs—
1(22); range site, not assigned; woodland suitability
group 7: wildlife group 8.

Diamond Springs very rocky sandy loam, 30 to 50
percent slopes, severely eroded [DgF3).—This soil has
moderate permecability. Runoff is rapid, and the hazard
of fnrther erosion is high. Available water capacity is
2.5 to 4 inches. Weathered bedrock is af a depth of 20 to 30
inches. ¥xposed bedrock outerops cover 5 to 20 percent of
the surface.

IncInded with this soil in mapning were small areas of
Aiken, Gonlding, and Tanaka soils,

This Diamond Springs soil is used mainly for water-
shed and as wildlife habifat. Tt has limited use as
woodland, Capability unit VITs-1(22): range site, not
assigned ; woodland suitability group 7: wildlife group 8.

Forward Series

The Forward series consists of well-drained soils that
are underlain by rhyolitic tuff that contains very few
coarse fragments. These soils are on uplands in the south-
castern corner of the survey arca near Battle Creek. Slopes
range from O to 50 percent. Llevation ranges from 2,000
to 4,000 feet. The annunal precipitation is 80 to 50 inches,
and the average annual air temperature is about 50° F.
The 32° F. growing season is 150 to 200 days, and the 28°
F. growing season is 200 to 300 days. The vegetation is
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mixed eonifers, black oak, squaw carpet, and greenleaf
manzanita.

In s representative profile the surface layer is light
brownish-gray, medinm aeid sandy loam ahout 3 inches
thick. The subsoil is pale-brown, medium acid sandy loam
about 8 inches thick. The substratum is very pale brown,
slightly acid loamy sand. Weakly consolidated rhyolite
tuff 1s at a depth of 22 inches.

Most areas of Forward soils are used as woodland and
wildlife habitat and for watershed. Small areas are used
for erops or orchards.

Representative profile of Forward sandy loam, 5 to 30
percent, slopes, on a logging road one-half mile south of
Canyon Creek and 5 miles cast of Manton, Tehama Coun-
ty, 800 feet cast and 800 feet north of the southwest
corner of sec. 16, T. 30 N, R. 2 E.:

Al—0 te 3 inches, light brownish-gray {(10YR 6/2) sandy
loam, dark grayish brown (10YIR 4/2) moist; weak,
medium, granular structure; sof(, very friable, non-
gticky and nonplastic; common very fine, fine, and
medinm rootg; few very fine and fine tubular pores;
medinm acid ; abrupt, smooth boundary.

B2--3 to 11 inches, pale-brown (10XR 6/3) sandy Loam, brown
(10YR 4/3) moist; massive; slightly hard, very fri-
able, nonsticky and nonplastic; few very fine, fine,
and medium rools; few very fine, fine, and medinm
tubular pores; medium wacid; gradual, smooth
boundary.

C1—11 to 22 inches, very pale brown (10YR 7/3) loamy sand,
bhrown (L0YR 5/3) moist; massive; slighily havd, very
friable, nonsticky and nounplastic; very few fine, me-
dium, and coarse roots; slightly acid; very abrupt,

. wavy boundary.

C2—22 jnches, very pale brown (10¥YR 7/3) weakly congoli-
dated rhyolite tuif; some gravelsize and few cobble-
stone-size fragments of pumice and andesife.

The A horizon ranges from 3 to 7 inches in thickness, from
dark grayish brown to light hrownish gray or Hght yellowish
brown in color, and from slightly acid to medinm aecid in
reaction. Where conilerous vegeltation is denge, an O horizon is
a8 much as 2 inches thick. The B2 horizon rangss from & to 18
inches in 1lhickness, from light gray or pale brown to strong
brown in color, and from mediumn acid to strongly acld in
reaction. The 41 horizon ranges from 11 to 15 inches in thick-
ness, from light gray to very pale brown in color, and from
glightly acid to strongly acid in reaction. Bedrock of weakly
consolidated rhyolitic tuff is at a depth of 20 to 36 inches. In
places weakly consoHdated rhyolitic tuff is at a depth of 36 to
48 inehes, which is deeper than that for ¥orward ®moils recog-
nized elsewhere in California.

Torward soils generally are near areas of Aiken, Cohasset,
McCarthy, and Nanny soils,

Forward sandy loam, 5 to 30 percent slopes [FaDl.—
This soil has the profile described as representative for
the serics. Permeability is moderately rapid. Runoff is
medinm to rapid, and the hazard of erosion is moderate
to high. Available water capacity is 2 to 4 inches. Tuft
bedrock is at a depth of 20 to 36 inches.

Tneluded with this soil in mapping were areas of
Clohasset soils, .

This Forward =01l is used as woodland. Capability unit
VIe-1(22) : rango site, not assigned ; woodland suitability
group &; wildlife group 8.

Forward sandy loam, 30 to 50 percent slopes (FaF).—
This soil has moderately rapid permeability. Runoff is
rapid, and the hazard of crozion is high. Available water
capacity is 2 to 4 inches. Weakly consolidated tuff bedrock
iz at a depth of 20 to 86 inches,

Ineluded with this soil in mapping were areas where
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cemented tuff is at a depth of 12 to 20 inches. Also included
were areas of Aiken, Cohasset, and Nanny soils.

This Forward soil is used as woodland and wildlife
habitat and for watershed. Capability unit VIIe-1(22);
range site, not assigned; woodland suitability group &;
wildlife group 8.

TForward sandy loam, deep, 0 to 30 percent slopes
(FdD).—This soil has moderately rapid permeability. Run-
oft is slow to rapid, and the hazard of erosion is slight to
high. Available water capacity is 3 to 5 inches. Weakly
cemented tuff bedrock is at a depth of 36 to 48 inches.

Included with this soil in mapping were small areas
of Aiken, Cohasset, and Nanny soils.

This Horward soil is used mainly as woodland. It is
suited to irrigated pasture and orchards if water s avail-
able. Capability unit IVe-1(22) ; range site, not assigned;
woodland snitability group 5; wildlife group 8.

Gaviota Series

The Gaviota gerics consists of well-drained and some-
what excessively drained soils that are underlain by sand-
stonc or conglornerate. These soils are on uplands in widely
separated parts of the survey area. They are north of
Redding, east of Millville, north of Bella Vista, and south
of Ono. Slopes range from 0 to 40 percent. Elevation
ranges from 600 to 1,000 fect. The annual precipitation
i 30 to 40 inches, and the average annual air temperature
is about 60° F. The 32° F. growing season is 200 to 250
days, and the 28° F. growing season 1s 300 to 350 days.
The vegetation is annual grasses, blue oak, interior live
cak, and Digger pine.

Tn a representative profile the surface layeris vellowish-
brown, medium acid and slightly acid sandy leam ahout
17 inches thick. Tt is nnderlain by hard sandstone.

The areas of (yaviota soils are used as pasture, range,
and wildlife habitat and for watcrshed.

Representative profile of Gaviota very roclky sandy
loam. 0 to 30 pereent slopes, 2 miles north of Bella Vista
and 800 feet norvthwest of the southeast corner of sec.
31, T. 33 N., R. 3 W.:

A11—0 to 5 inches, yellowish-brown (10YR 5/4) sandy loam,
dark brown (10YR 4/3) moist; massive; slightly
hard, friable, nonsticky and nonplastic; many very
fine roots many very fine interstitial pores and few
very fine tubular pores; medium acids clear, stmooth
boundary.

5 to 17 incheg, yellowish-brown (10YR 5/4) sandy loam,
dark brown (10YR 4/3) molst; magsive; glightly
hard, friable, nonsticky and noaplastic; many very
fine roots; many very fine interstitial and tubular
pores ; very few thin clay filng in pores; slighlty aeid;
abrupt, wavy boundary.

i—17 inches, sandstone; continuous moderately thick elay

{ilms on sgurfaces of fracture planes,

The A horizon ranges froin 8 to 18 inches in thickness, from
dark grayish brown to yvellowish brown in color, from sandy
Joam to light loam in texture, and from glightly acid to medium
acid in reaction. IXard sandstone or conglomerate bhedrock is
at a depth of 8§ 1o 18 inches.

Gaviota soils generally are near areas of Todo, Millsap,
Millgholm, and Sehorn soils,

Gaviota fine sandy Jloam, 3 to 15 perceni slopes
(GaCl.—This soil has a profile aimilar to the one described
as representative for the series, except that the texture of
the surface layer is fine sandy loam te Jight Joam. It 1s
well drained and has moderately rapid permeability.

Al2
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Runoff is slow to medium, and the hazard of erosion is
slight to moderate. Available water capacity is 1.5 to 3
inches. Hard sandstone is at a depth of 10 to 18 inches.

Included with this soil in mapping were some areas
of soils as deep as 26 inches over sandstone. Also included
were areas of a moderately deep to deep, reddish-brown
soil that has a fine sandy loam surface layer and a loam
subsoil. A soil that has a gravelly loam surface layer and
a ¢lay loam subsoil was also included.

This Gaviota soil is used as irrigated and dryland pas-
ture and range. Capability unit VIe-1(15,17,18) ; Shallow
Loamy range site; woodland suitability group, not as-
signed ; wildlife group 5.

Gaviota fine sandy loam, 15 to 30 percent slopes
(GaD).—This soil has a profile similar to the one described
as representative for the series, except that the texture
of the surface Iayer is fine sandy loam to light loam. The
so1l is well drained and has moderately rapid permeability,
Runoff is medium to rapid, and the hazard of erosion is
moderate to high. Available water capacity is 1.5 to 3
inches. Hard sandstone bedrock is at a depth of 10 to
18 inches.

Included with this soil in mapping were areas of a soil
that is about 18 to 26 inches deep to hard sandstone. Also
inplluded were areas of Lodo, Millsap, and Millsholm
soils,

This Gaviota soil is used mainly as range and wildlife
habitat and for watershed. Capability unit VIe-1(15, 17,
18) ; Shallow Loamy range site; woodland suitability
group, not assigned; wildlife group 5.

(zaviota very rocky sandy loam, 0 to 30 percent slopes
(GbD).—This soil has the profile described as representa-
tive for the series. It is well drained and has moderately
rapid permeability. Runoff is medium to rapid, and the
hazard of erosion is moderate to high. Available water
capacity is 1 to 2.5 inches. Hard sandstone bedrock is at
a depth of 10 to 18 inches. Rock outerops cover 10 to 25
percent of the surface.

Included with this soil in mapping were areas of a
soil that is more than 18 inches deep to hard sandstone
bedrock. Also included were areas of Lodo, Millsap, and
Millsholm soils,

This Gaviota soil is used as range and wildlife habitat
and for watershed, Capability unit VIs—1(15, 18) : Shallow
Loamy range site; woodland suitability group, not as-
signed ; wildlife group 3.

Gaviota very rocky sandy loam, 30 to 50 percent
slopes, eroded (GbE2).—Thig soil is somewhat excessively
dramed and has moderately rapid permeability. Runoff is
rapid, and the hazard of further erosion is high. Available
water capacity is 1 to 2 inches. Hard standstone bedrock
is at a depth of 8 to 15 inches. Exposed bedrock outerops
cover 10 to 25 percent of the surface.

Included with this soil in mapping were areas of Lodo,
Millsholm, and Millsap soils,

This Gaviota soil is used as range and wildlife habitat
and for watershed. Capability unit VITs-1(15, 17, 18) ;
Shallow Loamy range site; woodland snitability group,
not assigned ; wildlife group 6.

SOIL

Goulding Series

The Goulding series consists of well-drained soils that
are underlain by greenstone. These soils are on uplands

SURVEY

near Platina, Whiskeytown, Keswick, Central Valley, and
Ingot. Slopes range from 10 to 70 percent. Elevation
ranges from 700 to 1,500 feet. The annual precipitation is
40 to 50 inches, and the average annual air temperature is
about 55° I, The 32° F. growing season is 150 to 250 days,
and the 28° F. growing season is 250 to 350 days. The
regetation is shrubs or grass-oak.

In a representative profile the surface layer is brown,
slightly acid very stony loam about 5 inches thick. The
subsoil and substratum are pale-brown, medium acid
gravelly loam. Fractured greenstone is at a depth of 16
inches,

The areas of Goulding soils are used as range and wild-
life habitat and for watershed.

Representative profile of Goulding very stony loam, 10
to 30 percent slopes, about 214 miles southwest of Qak
Run, aleng Oak Run Roead, 800 fect east-zoutheast of the
northwest corner of sec. 2, T.82 N, R. 2 W.

Al--0 to & inches, brown (10YR 5/3) very stony loam, dark
brown (10YR 3/3) moist; moderate, medinm, granu-
lar structure; slighfly hard, friable, nonsticky and
nenplastic; many very fine roots; many very fine
interstitial pores; slightly acid; eclear, smooth
bhoundary.

B2—5 to 12 inches, pale-brown (10YR 6/3) gravelly loam, dark
brown (10YR 3/3) moist; weak, medium, granular
structure; slightly hard, friable, nonsticky and non-
plastic; common very fine, fine, and coarse roots;
many very fine tubular and interstitial pores; worm
casts ; medium acid ; clear, smooth boundary.

C--12 to 16 inches, pale-brown (10YR 6/3} gravelly loam, dark
brown (7.5YR 4/3) moist; massive: slightly hard,
friable, nonsticky and nonplastic ; few fine and medinm
roots and eommon very fine and coarse roots; many
very fine tubular and interstitial pores; worm casts;
medium acid ; gradual, wavy boundary.

R—16 inches, fractured greenstone ; moderately thick clay films
along cracks.

The A horizon ranges from 5 to 12 inches in thickness and
from brown to yellowish brown in color, It is gravelly loam in
texture and slightly acid to medium acid in reaction. The B2
horizon is 7 to 15 inches thick, is pale brown, brown or yellow-
ish brown in color, and is slightly acid to medium acid in re-
action. The C horizon ig 0 to 18 inches thick. Fractured meta-
voleanic rock is at a depth of 12 to 24 inches, The soil is very
stony on the surface and contains fewer coarse fragments
throughout the profile than the Goulding soils reecognized
elsewhere in California.

Goulding soils generally are near areas of Auburn, Boomer,
Diamond Springs, Neuns, and Stonyford soils,

Goulding very stony loam, 10 to 30 percent slopes
(GdD).—This soil has the profile described as representa-
tive for the series. Permeahility is moderate. Runoff is
medium to rapid, and the hazard of erosion is moderate to
high. Available water capacity is 2 to 4 inches, Fractured
greenstone is at a depth of 12 to 24 inches, Stones cover
3 to 15 percent of the surface.

Included with this soil in mapping were areas of Auburn
and Diamond Springs soils.

This Goulding soil is used mainly as range. Capability
unit VIs-1(15, 18); Shallow Loamy range site; wood-
land suitability group, not assigned; wildlife group 5.

Goulding very rocky loam, 30 to 50 percent slopes,
eroded (GeE2).—This soil has been exposed to smelter
fumes or fire in many places; and the native vegetation
has been destroyed and replaced by manzanita, serub oak,
yerba santa, and ceanothus. The surface layer is strongly
acid in these areas. Permeability is moderate. Runoff is
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rapid, and the hazard of further erosion is high. Available
water capacity is 2 to 4 inches. Fractured greenstone is
at a depth of 12 to 24 inches. Exposed bedrock outerops
cover 2 to 25 percent of the surface.

Included with this soil in mapping were areas of
Auburn and Diamond Springs soils.

This soil is used as range and wildlife habitat and for
watershed. Capability unit VIIs-1(15, 17, 18); Shallow
Loamy range site; woodland suitability group, not as-
signed ; wildlife group 5.

Goulding very rocky loam, 50 to 70 percent slopes,
eroded (GeF2).—This soil has moderate permeability. Sur-
face runoff is very rapid, and the hazard of further erosion
is very high. Available water capacity is 2 to 4 inches.
Fractured greenstone is at a depth of 12 to 24 inches. Ex-
posed bedrock outcrops cover 2 to 25 percent of the surface.

Included with this soil in mapping were small areas
of Auburn and Diamond Springs soils.

This Goulding seil is used as range and wildlife habitat
and for watershed. Capability unit V1Is-1(15, 17, 18);
Shallow Loamy range sitc; woodland suitability group,
not assigned; wildlife group 6.

Gravel Pits

Gravel pits (Gp) consists of excavations, § to 40 feet
deep, from which sand and gravel have been removed.
These pits are on flood plains of the major streams in the
central part of the survey area that extends from Cotton-
wood to Redding and Bella Vista. Elevation ranges from
350 to 500 feet. Gravel pits are near areas of Anderson
and Reiff soils; Cobbly alluvial land ; Cobbly alluvial land,
frequently flooded; and Tailings and Placer diggings.

The materials in the pits are sand, gravel, and cobble-
stones. Recent pits have no vegetation, but older pits have
sparse stands of grasses and willows. A few pits contain
water throughout the year. This land type is excessively
drained. Permeability is rapid. Runoff is very slow, and the
hazard of erosion, or flood scour, is severe.

The areas of Gravel pits are used as sites for urban and
industrial developments. They have no value for farm-
ing. Capability unit VIITw-1(17); range site, not as-
signed ; woodland suitability group, not assigned ; wildlife
group 2.

Guenoc Series

The Guenoc series consists of well-drained soils that
arc underlain by volecanic rocks. These soils are on lava
flows in the foothills cast of the Sacramento River be-
tween Millville, Black Butte, and Oak Run. Slopes range
from 0 to 50 percent. Elevation ranges from 800 to 1,500
feet. The annual precipitation is 80 to 40 inches, and the
average annual air temperature is about 60° IF. The 82° I,
growing season is 200 to 225 days, and the 28° F. growing
season is 250 to 300 days. The vegetation consists of an-
nual grasses, blue oak, interior live oak, manzanita, and
Digger pine.

In a representative profile the surface layer is reddish-
brown, slightly acid very stony loam about 5 inches thick.
The subsoil is dark-red, slightly acid cobbly clay loam and
dark-red, medium acid very cobbly heavy clay loam.
Andesite bedrock is at a depth of about 23 inches,

The areas of Guenoc soils are used as range and wild-
life habitat and for watershed.

Representative profile of Guenoe very rocky loam, 0 to
30 percent slopes, approximately 284 miles east-southeast
of Millville at the southeast corner of sec. 18, T. 31 N,
R.2W.:

A1—0 {0 3 inches, reddish-brown (5IR 4/4) very stony loam,
dark reddish brown (2.5YR 3/3) moist; weak, very
fine, granular structure; hard, friable, slightly sticky
and slightly plastic; common very fine roots; many
very fine tubular and interstitial pores and common
fine tubular pores; many concretions, 14 to 1 milli-
meter in diameter; slightly acid; clear, smooth
boundary.

Bilt—5 to 12 inches, dark-red (25YR 3/6) cobbly light clay
loam, dark reddish brown (2.5YR 2/4) moist; weak,
very fine, granular structure; slightly hard, friable,
sticky and plastic; few fine roots and common medium
roots; many very fine fubular and interstitial pores
and common fine and medinm tubular pores; few thin
clay films in pores; slightly acid; gradual, smooth
boundary.

B2t—12 to 23 inches, dark-red (25YR 5/6) very cobbly heavy
clay loam, dark reddish brown (25YR 2/4) moist;
moderate, fine, granular structure ; hard, friable, sticky
and plastic; few fine roots and many medinm roots;
many very fine fubular and interstitial pores and
eommon fine and medium fubular pores; few thin clay
films in pores; many very fine concretions; medium
aeid ; clear, irregular boundary.

R-—23 inches, andesgitic bedrock that is coated with a thin
layer of dark reddish-brown (2.5YR 3/3) heavy clay
loam that fills cracks and pockets between stones and
cobblestones ; many, medium, horizontal roots just
above bedrock.

The A horizon ranges from 5 to 12 inches in thickness and
from slightly acid to medium acid in reaction. The B2t horizon
ranges from 8§ to 24 inches in thickness, from dark red or
dark reddish brown to yellowigh red in color, from cobbly
heavy clay loam to very cobbly clay in texture, and from
slightly acid to medium acid in reaction. Hard andesite or,
less commonly, hard basalt bedrock is at a deplth ranging
from 20 fo 40 inches. This soil has more cobblestones in the
B2t horizon than the Guenoc scils recoghized elsewhere in
California.

Guenoc soils generally are near areas of Aiken, Cohasset,
Inks, Bupan, Toomes, and Tuscan soils.

Guenoc very stony loam, 0 to 30 percent slopes
{GsD).-—This soil has moderately slow permeability. Run-
off s medium to rapid, and the hazard of erosion is moder-
ate to high. Available water capacity is 4 to 6 inches.
Andesite bedrock is at a depth of about 30 to 40 inches.
Stones cover 3 to 15 percent of the surface.

Included with this soil in mapping were small areas of
Aiken and Supan soils and small areas of soils that have
only a few stones on the surface.

This Guenoce soil is used mainly as range. The small in-
cluded areas that have only a few stones on the surface are
used for dryland hay and grain. Capability unit VIs-1
(15,18) ; Shallow Loamy range site; woodland suitability
group, not assigned ; wildlife group 5.

Guenoe very rocky loam, 0 to 30 percent slopes
(GuD).—This go0il has the profile deseribed as representa-
tive for the series. Permeability is moderately slow. Run-
off is slow to rapid, and the hazard of erosion is slight to
high. Available water capacity is 3 to 4.5 inches, Andesite
bedrock is at a depth of 20 to 30 inches. Exposed bedrock
outcrops cover 10 to 25 percent of the surface.

Included with this soil in mapping were small areas of
Aiken, Supan, and Toomes soils.
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This Guenoc soil is used as range. Capability unit VIs-
1(15, 18) ; Shallow Loamy range site; woodland suitabil-
ity group, not assigned ; wildlife group 5.

Guenoc very rocky loam, 30 to 50 percent slopes
[GuE).—This soil has moderately slow permeability, Run-
off is rapid, and the hazard of cros.on is high. Available
water capacity is 3 to 5.5 inches. Andesite bedrock 1s at a
depth of 20 to 36 inches. Fxposed bedrock outcrops cover
10 to 25 percent of the surface.

Included with this soil in mapping were small areas of
Aiken, Supan, and Toomes soils.

This Guenoc soil is used as range and wildlife habitat
and for watcrshed. Capability unit VIIs-1(15, 17, 18}
Shallow Loamy range site; woodland suitability group,
not assigned ; wildlife group 5.

Henneke Series

The IHenneke series consists of well-drained soils that
arc underlain by ultrabasic rocks. These soils are on up-
lands west of Ono. Slopes range from 15 to 60 percent.
Elevation ranges from 1,000 to 2,500 feet. The unnual pre-
cipitation is 35 to 43 inches, and the average annual air
tempe.ature is about 60° F. The 32° F. growing season is
150 to 200 days, and the 28° F. growing season 1s 250 to
300 days. The vegetation is a sparse cover of annual
grasses and forbs, shrubs, and Digger pine. i

In a representative profile the surface layer is reddish-
gray, nentral heavy loam about 10 inches thick. The sub-
soil is reddish-brown, neutral very stony heavy clay loam.
Weathered serpentine rock is at a depth of 16 inches.

The areas of Henncke soils are used as range and wild-
life habitat and for watershed.

Representative profile of Ilenneke very rocky loam, 15
to 60 percent slopes, about 4 miles west of Ono and 400
feet west of the southwest corner of sec. 5, T. 30 N, R.
TW.:

Al1—0 to 10 inchesg, reddish-gray (YR 5/2) heavy loam, dark
reddish brown (25YR 3/8) moist; weak, medium,
subangular blocky structure; slightly hard, friable,
nongticky and slightly plastic; many very fine roots;
many very fine and fine inferstitial pores; neufral;
elear, smooth boundary.

B2t—10 to 16 inches, reddish-brown (5YR 4/3) very stony
heavy clay loam, dark reddish brown (245YR 3/4)
moist; wealk, fine, subangular blocky structure;
slightly hard, friable, nonsticky and slightly plastic:
commeon very fine roots; common very fine and few
fine interstitial pores; many thin elay films in pores;
neutral ; clear, smooth boundary.

(C—16 inches, light-gray, light olive-brown, and very dark gray
weathered serpentine.

The A horizon ranges from 6 to 10 inches in thicknesg, from
brown to reddish gray in color, and from medium acid to neu-
tral in reaction. The B2t horizon ranges from 6 to 14 inches in
thickness, from reddish yellow or reddish brown to red in
color, from stony heavy clay loam to very stony clay in texture,
and from slightly acid to neutral in reaction. Weathered serpen-
tine or, less commonly, peridotite rock is at a depth of 12 to 24
inches. )

Henneke soils generally are near areas of Auburn, Boomer,
Goulding, Josephine, and Stonyford soils,

Henneke very rocky loam, 15 to 60 percent slopes
HaF).—Thiz is the only Henneke soil mapped in this sur-
vey area. It has moderately slow permeability. Runoff is
rapid to very rapid, and the hazard of erosion is high to
very high. Available water capacity is 1 to 3 inches.

Serpentine bedrock is at a depth of 12 to 24 inches. Ex-
posed bedrock outcrops cover 10 to 25 percent of the
surface.

Included with this soil in mapping were small areas
of a shallow to moderately deep reddish-brown soil that
has a loam surface layer and a clay loam subsoil. This
inclusion formed in material weathered from serpentine.
Also included were some areas of Landslides.

This Henneke soil is used as range and wildlife habitat
and for watershed. Capability unmit VIIs-1(15, 17, 18);
Very Shallow Loamy range site; woodland suitability
group, not assigned ; wildlife group 5.

Hillgate Series

The Hillgate series consists of well-drained loams that
formed in mixed alluvium on low terraces, They are along
the lower part of Cow Creck near Palo Cedro and in areas
of Bald Hills south of Ono. Slopes range from 0 to 2 per-
cent. Elevation ranges from 600 to 900 feet. The annual
precipitation ig 20 to 30 inches, and the average annual
air temperature is about 60° T, The 32° F. growing season
18 200 to 250 days, and the 23° F. growing seagon 13 300 to
850 days. The vegetation is grasses or grass-oak.

In a representative profile the surface laver 15 pale-
brown, medium acid loam about 8 inches thick. The sub-
soil, to a depth of about 50 inches, is pale-brown, slightly
acid and mildly alkaline clay; and, fo a depth of about
65 inches, it iz light yellowish-brown and yellowish-brown,
mildly alkaline clay. The substratum is pale-brown, mildly
alkaline clay loam.

The arcas of these soils are used mainly for field crops.

Representative profile of Hillgate loam, 314 miles north-
east of Anderson and 14 mile southeast of northwest cor-
ner of sec. 8, T. 30 N, R. 3 W.:

Ap—0 to 5 inches, pale-brown (10YR 6/3) loam, dark brown
(10YIR 4/3) moist; strong, fine, subangmlar blocky
structure ; hard, friable, nonsticky and slightly plastic;
common very fine roots; many very fine tubular pores;
medinm acid ; abrupt, wavy bouandary,

Al-—5 to 8 inches, pale-hrown {10YR 6/3) loam, dark brown
{10YR 4/3) moist; weak, medium, subangular blocky
structure; hard, friable, nonsticky and slightly
plastic; common very fine roots; many very fine
tubular pores; lower I4 to 1 inch hag common, fine,
faint, light brownish-gray mottles and few, fine, promi-
nent, yellowish-red mottles; medinum acid; abrupt,
smooth boundary.

B21t—S8 to 31 inches, pale-brown (10YR 6/3) clay, dark brown
(10YR 4/3) moist; weak, coarse, prismatic structure;
extremely hard, very firm, very sticky and very
plastic ; common very fine exped roots; many very fine
tubuiar pores; common moderately thick clay films
on peid faces; coatings of material from the A horizon
extend 1 to 2 inches into top of this horizon, mostly
along ped faces; slightly acid ; clear, smooth houndary.

B22t—31 to b0 inches, pale-brown (10YR 6/3) clay, dark hrown
(10YR 4/3) moist; weak, coarse, prismatic structure ;
extremely hard, very firm, very sticky and very plas-
tic; very few fine exped roots; common very fine tubu-
lar pores; common moderately thick elay films on ped
faces; shrinkage eracks extend inte this horizon when
goil iz dry; mildly alkaline; clear, smooth boundary.

B3t—5H0 to 656 inches, light yellowish-brown and yellowish-
brown (10YR 6/4 and 5/4) clay, dark yellowish brown
(10YR 4/4) moist ; common, fine, faint, dark yellowish-
brown mottles ; massive; extremely hard, firm, sticky
and very plastic; very few fine roots; few very fine
tubular pores; many moderately thick clay films in
pores; mildly alkaline, clear, smooth boundary.
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C—65 to 80 inches, pale-hrown {10YR 6/3) heavy clay loam,
dark brown (10YR 4/3) moist; massive; very hard,
firm, slightly sticky and plastic; very few fine roots;
few very fine tubular pores; few moderately thick
clay films and common thin clay films as hridges;
mildly alkaline.

The A horizon ranges from 8§ to 24 inches in thickness, from
pale brown to light gray in color, from fine sandy loam to loam
in texture, and frem slightly aecid to medium acid in reaction.
The B2t horizon ranges from 22 to 50 inches in thickness, from
brown or pale brown to light gray in color, and from heavy clay
loam to clay in texture, The C horizon ranges from dark yellow-
ish brown to very pale brown in celor, from loam to clay in
texture, and from slightly acid to moderately alkaline in
reaction,

Hillgate soils generally are near areas of Churn, Inks, Los
Robles, Newtown, Supan, and Tehams goils.

Hillgate loam [Hk).—This is the only Hillgate soil
mapped In the survey avea. It has very slow permeability.
Runoff is very slow, and the hazard of erosion is none to
slight. Availablo water capacity is 2 to 4 inches, as only
gmall amounts of water are available from the clay subsoil.
The effective depth to which roots can penetrate is re-
stricted by the clay subsoil that is at a depth of § to 24
inches. Very few roots penetrate the lower part of the sub-
soil.

Included with this soil in mapping were arcas of a very
deep pale-brown soil that has a gradual transition in tex-
ture {from the surface layer to the subsoil. Also included
were areas of Tehama soils.

Thig Hillgate soil ig used for irrigated hay and pasture
and for dryland pasture. Capability unit IVs-3(17);
range site, not assigned; woodland suitability group, not
asgigned ; wildlife group 2.

Holland Series

The Holland series consists of well-drained soils that are
underlain by granitie rock. These soils are on uplands in
the western part of the survey area between Ono and
French Gulch. Slopes range from 15 to T0 percent. Eleva-
tion ranges from 1,500 to 3,500 feet, The annual precipita-
tion is 80 to 40 inches, and the average annual alr temper-
ature is about 56° I'. The 32° F. growing season is 150 to
200 days, and the 28° F. growing season 1s 250 to 300 days.
The vegetation is mixed conifers, oaks, shrubs, and grasses.

In a representative profile the surface layer is grayish-
brown and pale-brown, medium acid sandy loam and pale-
brown, strongly acid loam about 6 inches thick. The upper
part of the subsoil is reddish-yellow and yellowish-red,
strongly acid clay loam about 28 inches thick. The lower
part of the subsoil, to a depth of more than 60 inches, is
reddish-yellow, very strongly acid loam.

The areas of Holland soils are used as range, woodland,
and wildlife habitat and for watershed.

Representative profile of Holland sandy loam, 15 to 50
percent slopes, at the Crystal Creek Conservation Camp,
ahout 600 feet southwest of NE14 sec. 17, T. 82 N.,, R. T W.:

A11—0 to 1 inch, grayish-brown (10YR 5/2) sandy loam,
very dark grayish brown (10YR 3/2) moist; weak,
fine, granular structure; soft, very friable, nonsticky
and nonplastic: many very fine roots; many fine and
medium interstitial pores; medium acid; abrupt,
smooth boundary.

A12—1 to 2 inches, pale-brown (10YR 6/3) sandy loam, dark

grayish brown (10YR 4/2) moist: moderate, medium,
granular structure; slightly hard, friable, nonsticky
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and nonplastic; eommon very fine roots; medinm acid;
clear, smooth boundary.

A83--2 to 6 inches, pale-brown (10YR 6/3) loam, brown (10¥I3
5/3) moist; moderate, medium, subangular blocky
structure; hard, friable, slightly sticky and slightly
plastie; few very fine, fine, and medinm roots; strongly
acid; gradual, smooth boundary.

B21t—6 to 20 inches, reddish-yellow (5YR 6/6) clay loam,
reddish brown (BYR 4/4) moist; strong, medium,
subangular blocky strocture; hard, firm, slightly
sticky and plastic; very few fine, medium, and coarse
roots: few very fine and fine interstitial and tubular
pores; few thin clay films in pores; sirongly acid;
diffuse, smooth boundary.

B22t—20 to 84 inches, yellowish-red (5YR 5/6) clay loam,
strong brown (7.3YR 5/6) moist; sirong, medium, sub-
angular blocky structure; hard, friable, slightly sticky
and plastic; very few fine, medium, and coarse roots;
few very fine and fine tubular pores; few thin clay
bridges; strongly acid; diffuse, smooth boundary.

B384 to 60 inches, reddish-yellow (7.5YR 6/8) dry or moist
heavy Ioam; moderate, coarse, subangular blocky
gtructure; hard, friable, slightly sticky and slightly
plastic; few very fine and fine tubular pores; very
few maoderately thick elay films in pores and on ped
faces ; very strongly acid.

The A horizon ranges from 5 to 10 inches in thickness, from
grayish brown to very pale brown in color, and from slightly
acid to strongly acid in reaetion., The B2t horizon ranges from
25 to 40 inches in thickness, from yellowish red fo reddish
yellow in ceolor, and from medinm acid to very strongly acid in
reaction. The B3 horizon ig 10 to 30 inches thick, The C horizon,
if present, is reddish-yellow heavy loam. It is very strongly
acid, Strongly weathered quartz diorite rock is at a depth of
40 to more than 60 inches.

Holland soils generally are near areas of Chaix, Corbett,
Kanaka, and Sierra soils.

Holland sandy Ioam, 15 to 50 percent slopes [HcE)l.—
This soil has the profile described as representative for
the series. Permeability is moderately slow. Runoff is
medium to rapid, and the hazard of erosion 1s moderate to
high, Available water capacity 18 7 to 11 inches. Weathered
gquartz diorite is at a depth of 40 to more than B0 inches.

Included with this soil in mapping were small areas of
a similar soll that has a slowly permesable clay subsoil.
Also included were areas of Auburn and Chaix soils and
areas of eroded soils,

This Holland soil is used as woodland and wildlife
habitat and for watershed. Capability unit VIe-1{22);
range site, not assigned; woodland suitability group 5;
wildlife group 8.

Holland sandy loam, 50 to 70 percent slopes (HcFl.—
This soil has moderately slow permeability. Runoft is very
rapid, and the hazard of erosion is very high, Available
water capacity is 7 to 11 inches. Weathered quartz diorite
is at a depth of 40 to more than 60 inches.

Included with this soil in mapping were small arcas of
a similar soil that has a slowly permeable clay subsoil.
Also included were some areas of eroded soils and some
areas of Auberry and Chaix soils.

This Holland soil is used as woodland and wildlife
habitat and for watershed. Capability unit VIIe-1(22);
range site, not assigned; woodland suitability group 6;
wildlife group 8.

Honcut Series

The Honcut series consists of well-drained soils that
formed mainly in basic alluvium. These soils are on al-
luvial plains of small streams in the central part of the
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survey area from Redding and Olinda east to Palo Cedro
and Bella Vista. Slopes are 0 to 2 percent. Elevation ranges
from 500 to 800 feet. The annual precipitation is 30 to
40 inches, and the average annual air temperature is about
62° K. The 32° F. growing season is 200 to 250 days, and
the 28° F. growing season is 250 to 325 days. The vegetation
is blue oak, interior live oak, manzanita, poison oak, annual
grasses, and Digger pine.

In a representative profile the surface layer is brown,
slightly acid loam about 22 inches thick. The substratum,
to a depth of 60 inches or more, is mixed strong-hrown and
brown or pale-hrown, slightly acid light loam.

The arcas of Honcut soils are used for irrigated crops
and as dryland pasture.

Representative profile of IToncut loam, 360 feat south
of the abandoned State Route 44 bridge acrogs Stillwater
Creek, about 5 miles east of Redding and 600 feet south-
west of the N1/ corner of sec. 1, T.31 N, R. 4 W.:

Al—0 te 22 inches, brown (7.5YR 5/4) loam, dark brown
(7.5YR 4/3) moist; massive; slightly hard, very fri-
able, slightly sticky and slightly plastic; many very
fine roots; many fine, medium, and coarsze tubular
pores and many very fine interstitial pores; many kro-
tovinas; slightly acid; diffuse, smooth boundary.

01—22 to 37 inches, mixed strong-brown (7.5YR 5/6) and
brown (10YR 5/3) light leam, dark brown (7.5YR
3/4) moist ; massive; hard, very friable, slightly sticky
and slightly plastie; common very fine roots; many
fine, medium, and coarse fubular pores; slightly acid;
diffuse, smooth boundary.

C2—37 to 60 inches, mixed strong-brown (7.5YR 5/6) and pale-
brown (10YR 6/3) light loam, dark brown (7.5YR 8/4)
moist ; massive ; hard, very friable, slightly sticky and
slightly plastic; few very fine roots: many fine and
medinm tubular pores; stratified; eontains few thin
lenses of coarser soil material ; glightly acid.

The A horizon ranges from 12 to 24 inches in thickness, from
brown to strong brown in color, from loam to gravelly loain in
texture, and from slightly acid to medium acid in reaction. The
O horizon ranges from pale brown to reddish brown in calor,
from loam to very gravelly loam in texture, and from slightly
acid to medium acid in reaction. At a depth of more than 80
inches, this soil is underlain by stratified alluvium from basic
igneous rocks.

Honeut soils generally are near areas of Anderson, Churn,
Perking, and Vina soils.

Honcut loam [Hd).—This soil has the profile deseribed
as representative for the series. Permeability is moderate,
Runoff is very slow, and the hazard of erosion is none to
slight. Available water capacity is 9 to 11 inches. Roots
can penetrate to a depth of more than 60 inches,

Included with this soil in mapping werc small areas of
Anderson and Churn soils.

This Honeut soil is used for irrigated hay and as irri-
gated and dryland pasture. Capability unit 1-1 (17) ; range
site, not assigned; woodland suitability group, not as-
sipned ; wildlife group 2.

Honcut gravelly loam [He)—This soil has a profile
similar to the one described as representative for the series,
except that the surface layer is gravelly loam about 20
inches thick. Permeability is moderate. Runoff is very slow,
and the hazard of eroston is none to slight. Available
water capacity is 7 to 9 inches. Roots can penetrate to a
depth of more than 60 inches.

Inclnded with this soil in mapping were small areas of
Anderson and Churn soils. Also included were small areas
of a Honeut soil that has a surface layer of gravelly sandy
loam.

This Honeut soil is used as irrigated pasture and for ir-
rigated and dryland hay, Small areas are used for irri-
gated crops and orchards. Capability unit ITs—4(17);
range site, not assigned; woodland suitability group, not
assigned ; wildlife group 2.

Honcut gravelly loam, deep {Hf).—This soil has a
profile similar to the one deseribed as representative for
the series, except that it has a surface layer of gravelly
loam, and, below a depth of about 40 inches, it has a sub-
stratum of very gravelly loam. Permeability is moderate
above the very gravelly loam substratum, and rapid in the
substratum. Runoff is very slow, and the hazard of erosion
is none to slight. Available water capacity is 6 to 8 inches.

Included with this soil in mapping were small areas of a
soil that is less than 40 inches deep to the very gravelly
substratum. Also included were areas of Anderson and
Churn soils.

Most of this Honcut soil is used for irrigated hay and as
irrigated and dryland pasture. Small areas are used for
irrigated crops and orchards. Capability unit IIs-0(17);
range site, not assigned; woodland suitability group, not
assigned ; wildlife group 2.

Honn Series

The Honn series consists of well-drained soils that
formed mainly in basic tuffaceous alluvium. These soils
are on low terraces in the east-central part of the survey
area along lower Cow Creek and its tributaries. Slopes
are ( to 8 percent. Elevation ranges from 400 to 600 feet.
The annual precipitation is 30 to 40 inches, and the average
annual air temperature is ahout 62° F. The 32° F. growing
season is 225 to 250 days, and the 28° . growing scason
is 275 to 325 days. The vegetation is valley oak, blue ocak,
interior live oak, Digger pine, manzanita, and annual
grasses and forbs.

In a representative profile the surface layer is grayish-
brown, medium acid gravelly sandy loam, about 8 inches
thick, and brown, medium acid gravelly heavy sandy loam
about 9 inches thick, The subsoll is medium aecid gravelly
sandy clay loam about 29 inches thick. Tt is brown and pale
brown in the upper part and light brownish gray and dark
yellowish brown in the lower part. The substratum, to a
depth of more than 60 inches, 1s light-pray, slightly acid,
very gravelly sandy clay loam.,

The areas of Honn soils are used for field crops or as
dryland pasture.

Representative profile of Honn gravelly sandy loam,
0 to 8 percent slopes, about 1 mile west of Millville and
Y4 mile east-southeast of NW1j corner of sec. 15, T. 81 N,
R.3 W.:

All—0 to 3 inches, grayish-brown (10YR 5/2) gravelly sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak, thin and medium, platy structure parting to
moderate, medium, granular structure, slightly hard,
friable, nonsticky and nonplastic; many very fine
rooty; many fine interstitial pores; medium acid:
abrupt, smooth boundary.

A12—3 to 8 inches, grayish-brown (10YR 5/2) gravelly sandy
loam, dark brown (10YR 3/3) moist; massive; hard,
friable, nonsticky and nonplastic; common fine roots:
many very fine tubular and interstitial pores and
very few medium tubular pores; medium aeid; clear,
smooth boundary.

A3—8 to 17 inches, brown (10YR 5/3) gravelly heavy sandy
loam, very dark grayish brown (10YR 23/2) moist;
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massive ; very hard, friable, nonsticky and nonplastic;
very few fine and coarse roots ; many very fine tubular
and interstitial pores and very few medinum tubular
pores: medium aeid; elear, smooth boundary.
B1—i7 to 24 inches, brown (10YR 5/3) gravelly light sandy
clay loam, dark brown (10YR 3/3) moist; massive:
very hard, friable, nonsticky and slightly plastic; very
few fine and medium roots; many very fine tubular
and interstitial pores and very few medium tubular
pores; few thin clay films in pores; medium acid;
clear, smooth boundary,
B2t—24 to 32 inches, brown and pale-brown {(10YR 5/8 and
6/3) gravelly sandy clay loam, dark brown (7.5YR
3/4) moist; massive; hard, friable, slightly sticky
and slightly plastic; very few fine and medinm roots;
many very fine tubular pores; common moderately
thick clay films in pores and few thin clay films as
bridges ; medium acid; clear, smooth boundary.
B3t—32 to 46 incheg, light brownish-gray and dark yellowish-
brown (10YR 6/2 and 4/4) gravelly heavy sandy clay
loam, dark yellowigh brown (10YR 3/4) moist; few,
fine, distinct, dark reddisbh-brown mottles and com-
mon, fine, faint, very dark grayish-brown mottles
moist; massive; very hard, friable, slightly sticky
and slightly plastic; very few fine and medium roots;
many very fine interstitial pores and few very fine
tubular pores; few moderately thick clay films in
pores and common moderately thick clay films as
bridges; medium acid; clear, smooth boundary.
1IC—46 to 60 inches, light-gray {(10YR 7/2) very gravelly
sandy clay leoam, dark yellowish brown (10YR 3/4)
moist; eommon, fine, distinet, dark reddish-brown and
black motiles moist; massive; hard, friable, slightly
sticky and slightly plastie; very few fine and medi-
um roots; many very fine interstitial pores; pockets
of highly mottled material ; slightly acid.

The A horizon ranges from 15 fo 30 inches in thickness, from
gravelly sandy loam to fine sandy loam in fexture, and from
medinum acid to slightly acid in reaetion, The B2t horizon
ranges from 8 to 20 inches in thickness, from brown to very
pale brown in color, and from gravelly sandy clay loam to
gravelly clay loam in fexture. The IIC horizon is very gravelly
light =andy clay loam to very gravelly clay loan.

Honn soils generally are near areas of Anderson, Churn,
Hillgate, Keefers, Los RRobles, Molinos, and Vina soils and of
Cobbly alluvial land, frequently flooded.

Honn fine sandy loam, 0 {o 3 percent slopes (HgA).—
This soil has a profile similar to that deseribed as repre-
sentative for the series, except that it has a surface layer
of fine sandy loam about 20 inches thick. Permeability is
moderately slow. Runofl is very glow, and the hazard of
crosion is none to slight. Available water capacity is 7.5
to 9 inches. Roots can penetrate to a depth of more than 60
inches.

Included with this soil in mapping were areas of a soil
that has a strongly cemented substratum at a depth of 36
to 60 inches. Also included were areas of Anderson and
Hillgate soils.

This Honn seil is used for irrigated hay and as irrigated
and dryland pasture. Small areas are used for irrigated
crops and orchards. Capability unit I-1(17) ; range site,
not assigned; woodland suitability group, not assigned;
wildlife group 2.

Honn fine sandy loam, 3 to 8 percent slopes (HgB).—
This soil has a profile similar to that described as repre-
sentative for the series, except that it has a surface layer
of fine sandy loam about 20 inches thick. Permeability is
moderately slow. Runoff is slow to medium, and the hazard
of erosion is slight to moderate. Available water capacity
is 6 to 9 inches. Roots of most plants can penetrate fo a
depth of more than 60 inches.

Included with this soil in mapping were areag of a soil

4940-726—74——3

that has a strongly cemented substratum at a depth
of less than 42 inches. Also included were areas of ITill-
gate and Molinos soils.

This Honn soil is used mainly for irrigated hay and as
irrigated and dryland pasture. Small arcas are used for
irrigated crops and orchards. Capability unit ITe-1{17,
18) ; range site, not assigned ; woodland suitability group,
not assigned ; wildlife group 2.

Honn gravelly sandy loam, 0 to 3 percent slopes
{HhA}.——T'his so0il has the profile described as representative
for the series. Permeability is moderately slow. Runoff is
very slow, and the hazard of erosion is none to slight.
Available water capacity is 5 to 8 inches. Roots of most
plants can penetrate to a depth of more than 60 inches.

Included with this soil in mapping were small areas of
a soil that has a strongly cemented layer at a depth of less
than 42 inches. Also included were areas of Anderson,
ITillgate, and Molinos soils and of Cobbly alluvial land,
frequently flooded.

This Honn soil is used mainly for irrigated hay and as
irrigated and dryland pasture. Small areas are used for
irrigated crops and orchards. Capability unit ITs—4(17);
range site, not assigned ; woodland suitability group, not
assigned ; wildlife group 2.

Igo Series

The Tgo series consists of well-drained soils that have
an indurated hardpan. These soils formed mainly in old
alluvium from basic rock sources. They are on hummocky
high terraces of Swede Creek Plains, Millville Plains, and
northwest of Coleman Reservoir in the central part of the
survey area. Slopes are 0 to 8 percent. Elcvation ranges
from 600 to 800 feet. The annual precipitation is 30 to 40
inches, and the average annual air temperature is about
62° F. The 32° F. growing season is 225 to 275 days, and
the 28° F. growing season is 275 to 325 days. The vegeta-
tion is annual grasses and forbs.

In a representative profile the surface layer is yellowish-
red, strongly acid gravelly loam about 3 inches thick. The
subsoll is yellowish-red, slightly acid gravelly heavy loam
about 4 inches thick. Below this layer is an indurated
gravelly hardpan about 15 inches thick, Below the hard-
pan, to a depth of more than 60 inches, is a substratum of
stratified mixed alluvium of sand to clay in texture.

The areas of Tgo soils are used as range.

Representative profile of Igo gravelly loam, 0 to 8 per-
cent slopes, on Millville Plaing 700 feet east of the south-
west cornor of see. 23, T.31 N, R. 3 W.:

Ap—0 to 8 inches, yellowish-red (6YR 5/6) gravelly loam, dark
reddish brown (B8YR 3/4) moist; massive: slightly
hard, friable, slightly sticky and slightly plastic; com-
mon very fine roois; common very fine tubular pores
and many very fine interstitial pores; strongly acidj
clear, smooth boundary.

B2t—3 to 7 inches, yellowish-red (5YR 5/6) gravelly heavy
leam, dark reddish brown (5YR 8/4) moist ; massive;
slightly hard, friable, slightly sticky and slightly plas-
tic; common very fine roots; many very fine interstitial
pores and common very fine tubular pores; nearly
continnous clay films in most pores; slightly acid;
abrupt, wavy boundary.

Clm—7 to 22 inches, indurated gravelly bardpan : intermittent
thin poekets of clay in depressions; diffuse, irregular
boundary.

ITC2--22 to 60 inches, stratified mixed alluvium of sand to elay
in texture.
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The A horizon ranges from 1 to 9 inches in thickness, from
strong brown to yellowish red in color, from gravelly loam to
very fine sandy loam in texture, and from medinum acid to
strongly acid in reaction. The B2t horizon ranges from 2 to 5
inches in thickness, from reddish brown to yellowish red in
color, from gravelly heavy loam to gravelly clay loam in tex-
ture, and from slightly acid to strongly acid in reaction. The
hardpan is at a depth of 3 to 12 inches, The 1102 horizon is
very cobbly in soine places,

Tzo soils generally are near areas of Inks, Keefers, Supan,
Toomes, and Tuscan soils.

Igo gravelly loam, 0 to 8 percent slopes [laB).—This
is the only Tgo soil mapped in the survey area. It has very
slow permeability in the hardpan, Runoff is slow to me-
dium, and the hazard of erosion is slight to moderate.
Available water capacity is 0.3 to 1.5 inches. The hardpan
isat a depth of 8 to 12 inches.

Included with this soil in mapping were small areas of
a soil in which the hardpan is exposed on the surface and
areas of a soil that has a thin discontinuous elay layer over
the hardpan. Also included were areas of Keefers and Tus-
can soils,

This Tgo soil is used as range. Capability unit VITs-1
(15, 17, 18); Very Shallow Loamy range site; woodland
suitability group, not assigned; wildlife group 3.

Inks Series

The Inks series consists of well-drained and somewhat
excegsively drained soils that are underlain by cemented,
tuffaccous sediment. These soils are on uplands in the east-
central part of the survey area from Battle Creek to Mill-
ville and Oak Run. Slopes range from 3 to 50 percent. Ille-
vation ranges from 500 to 900 feet. The annual precipita-
tion is 380 to 40 inches, and the average annual air tem-
perature is about 62° F. The 32° F. growing season is 175
to 225 days, and the 28° F. growing season is 250 to 300
days. The vegetation is grass-oak and scattered Digger
pine, manzanita, and ceanothus,

In a representative profile the surface layer is brown,
neutral and slightly acid gravelly loam and loam about 14
inches thick. The subsoil is brown, slightly acid very grav-
elly clay loam. Weathered tuff is at a depth of about 19
inches.

The areas of Inks soils are used as range, dryland pas-
ture, and wildlife habitat and for watershed.

Representative profile of Inks gravelly loam, 8 to 30
percent slopes, approximately 414 miles northeast of An-
derson, 700 feet southeast of N14 corner of see, 8, T. 30 N,
R.3W.:

AI1—0 to 7 inches, brown {(10YR 5/3) gravelly loam, dark
brown (10YR 3/3) moist; massive; slightly hard, fri-
able, slightly sticky and slightly plastic; many very
fine roots; many very fine interstitial pores and few
very Iine tubular pores; neutral; gradual, smooth
boundary,

Al12—7 to 14 inches, brown (10YR 5/3) loam, dark yellowish
brown (10YR 3/4) moist; massive; hard, friable,
slightly sticky and slightly plastic; few very fine and
fine roots; few very fine and fine tubular pores;

. slightly acid ; ¢lear, smooth boundary.

B2t—14 to 19 inches, brown (10YRE 5/3) very gravelly clay

loam, dark yellowish brown (10YR 3/4) moist; mas-
_give; hard, firm, sticky and plastic; common fine and
medium roots; few very fine and fine tubular pores;
slightly acid; abrupt, smooth boundary.

R—19 inches, white (2.5Y 8/2), strongly consolidated, weath-
ered tuff; eontinuous black stains, few thick reddish-

yellow clay films, and many fine to coarse roots in
fractures.

The A horizon ranges from 7 to 14 inches in thickness, from
brown to dark brown in color, and from loam to gravelly loam
or very stony loam in texture. The B2t horizon ranges from 3
to 7 inches in thickness, from brown to light brown in color,
from gravelly heavy loam to very gravelly clay loam in tex-
ture, and from medinm acid to neutral in reaction. Cemented
tuffacenus sediment is at a depth of 10 to 20 inches, Most arcas
of this soil are gravelly to very gravelly throughout. Some
areas are cobbly throughout.

Inks soils generally are near areas of Guenoce, Keefers, Pentz,
Supan, Toomes, and Tuscan soils.

Inks gravelly loam, 8 to 30 percent slopes {IbD).—This
soil has the profile described as representative for the se-
ries. It is well drained. Permeability is moderate. Runoff
is medium to rapid, and the hazard of erosion is moderato
to high. Available water capacity is 1 to 2 inches. Tuff is
at a depth of 10 to 20 inches.

Included with this soil in mapping were small arcas of
Pentz, Supan, and Tuscan soils. Also included were areas
of a soil that has a surface laycr of cobbly loan.

This Inks soil is used as range and wildlife habitat and
for watershed, Small areas are used as irrigated pasture.
Capability unit VIe-1(15, 17, 18) ; Shallow Loamy range
site; woodland suitability group, not assigned; wildlife
group 5.

Inks very stony loam, 3 to 30 percent slopes (ldD).—
This soil is well drained. Permeability is moderate. Runoff
is medium to rapid, and the hazard of erosion is moderate
to high. Available water capacity is 1 to 2 inches, Tuft is
at a depth of 10 to 20 inches. Stones cover 8 to 15 percent
of the surface.

Included with this soil in mapping were small arcas
of Pentz, Supan, and Tuscan soils.

This Inks soil is used mainly as range, dryland pasture,
and wildlife habitat. Small areas are nsed as irrigated pas-
ture. Capability unit VIs-1(15, 18) ; Shallow Loamy range
site; woodland suitability group, not assigned; wildlife
group 3.

Inks very stony loam, 30 to 50 percent slopes (IdE).--
This soll is somewhat excessively drained. Permeability
is moderate. Runoff is rapid, and the hazard of erosion
is high. Available water capacity is 1 to 2 inches. Tuff is
at a depth of 10 to 20 inches. Stones cover about 3 to 15
percent of the surface.

Included with this soil in mapping werc areas of Pentz,
Supan, and Tuscan soils. '

This Inks soil is nsed as range and wildlife habitat and
for watershed. Capahility unit VIIs-1(15,17,18) ; Shallow
Loamy range site; woodland suitability group, not as-
signed ; wildlife group 5.

Inks-Pentz complex, 5 to 30 percent slopes (leD)—
About 30 percent of this complex is Inks gravelly loam,
8 to 30 percent slopes, and about 35 percent is Pentz very
stony sandy loam, 5 to 30 percent slopes. The remaining
15 percent consists of inclusions of a moderately deep soil
that formed in mixed alluvium and of a moderately deep
soil underlain by taffaceous bedrock. The Inks and the
DPents soil each has a profile similar to that deseribed as
representative for its regpective series.

The Inks soil is well drained and has moderate perme-
ability. Available water capacity is 1 to 2 inches. Tuff is
at a depth of 10 to 20 inches.

The Pentz soil is well drained and has moderately rapid



SHASTA COUNTY AREA, CALITORNIA 33

permeability, Available water capacity is 1 to 2.5 inches.
Tuff is at a depth of 6 to 20 inches. Stones cover abont 3
to 15 percent of the surface,

Runoff is medium to rapid on the soils of this unit. The
hazard of erosion is moderate to high.

The areas of these soils are used as range and wildlife
habitat and for watershed. Capability unit VIs-1(15, 18);
Shallow Loamy range site; woodland suitability group,
not assigned ; wildlife group &.

Inks-Pentz complex, 30 to 50 percent slopes {leE).—
About 50 percent of this complex is Inks very stony loam,
30 to 50 percent slopes, and about 35 percent 1s Pentz very
stony sandy loam, The remaining 15 percent consists of
inclusions of an nnnamed moderately deep soil that formed
in gravelly mixed alluvium and of arcas of a deep to
moderately deep soil underlain by tuffaceous bedrock. The
Inks and the Pentz soil each has a profile similar to that
described as representative for its regpective series.

The Inks soil has moderate permeability, Available
water capacity is 1 to 2 inches. Tuff is at a depth of 10
to 20 inches. Stones cover 3 to 13 percent of the surface.

The Pentz soil has moderately rapid permeability.
Available water capacity is 1 to 2.5 inches, Tuff is at a
depth of 6 to 20 inches, Stones cover 3 to 15 percent of the
surface.

The soils of this unit are somewhat excessively drained.
Runofl is rapid, and the hazard of erosion is high.

The areas of these soils are used as range and wildlife
habitat and for watershed. Capability unit VIIs-1(15,
17, 18) ; Shallow Loamy range site; woodland suitability
group, not assigned; wildlife group 3.

Jiggs Series

The Jiggs series consists of somewhat cxecessively
draimed solls that are underlain by light-colored voleanic
rocks. These soils are on uplands in the eastern part of the
survey area from Viola to Big Bend. Slopes range from
10 to %O percent. Elevation ranges from 2,500 to 6,500 fect.
The annual precipitation is 40 to 50 inches, and the average
annual alr temperature is about 44° F. The 32° I, grow-
ing season is 100 to 150 days, and the 28° F. growing
season is 125 to 175 days. The vegetation is mixed conifers
and shrubs.

In a representative profile the surface layer is light
brownigh-gray and white, strongly acid and very strongly
aeid gravelly sandy loam about 12 inches thick. The sub-
soil is very pale bhrown, very strongly acid sandy loam
about 11 inches thick. Fractured dacite rock is at a depth
of about 23 inches, and hard dacite rock is at a depth of
abont 27 inches.

The areas of Jiggs soils are used ag woodland and wild-
life habitat and for water supply.

Representative profile of Jiggs gravelly sandy loam, 10
to 50 percent slopes, in Liyonsville-Jiggs complex, 10 to 50
percent slopes, about 1.6 miles south-southwest of ITuclkle-
herry Lake, at an elevation of 5,900 feet, in Latour State
Forest, in the SW1j sce. 17, T.32 N, R.3 K.:

0—114 inches to 0, litter and humus; sirongly acid.

Al-—0 to 2 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam, dark grayish brown (10YR 4/2) moist;
strong, very fine, granular structure; soft, very fri-
able, nonsticky and ncohplastic; common roots; many

very fine interstitial pores and few fine tubular pores;
strongly acid ; elear, irregular houndary.

A3—2 to 12 inches, white (10YR 8&/2) gravelly sandy loam,
prown (10YR 5/3) moist; weak, medium, subangular
blocky structure; soft, very friable, nonsticky and
nonplastic; common roots; many very fine inferstitial
pores and few fine tubular pores; very strongly acid;
gradual, smooth boundary.

B2—12 to 23 inches, very pale brown (10YR 8/3) gravelly
sandy leam, pale brown (10XR 6/3) moist; common,
medium, distinet, yellow mottles when dry and com-
mon, medinm, distinet, yellowish-brown mottles when
moist ; weak, fine, subangular blocky structure; soft,
very friable, nonsticky and nonplastic; common roots;
many very fine interstitial and tubular pores; very
strongly acid; elear, wavy boundary.

(C—23 to 27 inches, fractured dacite; some soil material along
fracture planes; common roots between rock frag-
ments ; strongly acid ; abrupt, irregular boundary.

R—27 inches, hard dacite.

The A horizon ranges from 10 to 20 inches in thickness,
from grayish brown to light gray or white in color, from
gravelly loamy sand to gravelly sandy leam in texture, and
from medium acid to very strongly acid in reaction, The B2
horizon ranges from 10 to 20 inches in thickness, from light
gray to very pale brown in ecolor, from gravelly loamy sand
to gravelly sandy loam in texture, and from medium acid
te very strongly acid in reaetion. The C horizon consists of
so0il material along fracture planes of weathered dacite rock.
It ranges from 0 to 20 incheg in thickness, Bedrock is at a
depth of 20 to G0 inches, This soil generally is 20 to 40 inches
deep ; however, as it is mapped in the survey area, some areas
are as much as 60 inches deep over hard bedrock.

In the survey area Jiggs soils are mapped only in ecom-
plexes or undifferentiated groups with Lyonsville soils. They
generally are near areas of Lyonsville, Nanny, and Windy
soils,

Josephine Series

The Josephine series consists of well-drained soils that
are underlain by sedimentary or metasedimentary rock.
These soils are on uplands in the western and eastern
parts of the survey area near IPlatina, Ono, French
Gulch, Montgomery Creek, and Whitmore. Slopes range
from 10 to 70 percent. Flevation ranges from 1,000 to
5,000 feet. The annual precipitation is 30 to 60 inches, and
the average annual air temperature is about 50° F. The
32° F. growing season is 100 to 200 days, and the 28" F.
growing season is 250 to 300 days. The vegetation is mixed
conifers, oaks, shrubs, and grasses.

In a representative profile the surface layer is brown,
slightly acid gravelly loam about 4 inches thick. The upper
part of the subsoil is light-brown, medium acid and
strongly acid gravelly clay loam, The lower part begins
at a depth of about 45 inches and ig light reddish-brown,
strongly acid very stony clay loam. Shale and sandstone
are at a depth of about 60 inches.

The areas of Josephine soils are used mainly as wood-
land, range, and wildlife habitat and for watershed. Small
areas are used for orchards.

Representative profile of Josephine gravelly loam, 50
to 70 percent slopes, about 9 miles north of French Gulch
in the SF1j see. 11, T. 34 N, R. T W.:

01—2 inches to 0, leaves and twigs from Douglas-fir, black oak,
and bracken fern.

Al—0 to 4 inches, brown (10YR 5/3) gravelly loam, dark
brown (7.5YR 3/2) moist; weak, fine, granular strue-
ture; soft, very friable, nonsticky and nonplastic;
common very fine roots; many very fine inferstitial
pores ; slightly acid; clear, smooth boundary.

B1—4 to 24 inches, light-brown (7.5YR 6/4) gravelly clay loam,
yvellowish red (5YR 4/6) moist; moderate, medium,
subangular blocky structure; slightly hard, friable,
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slightly sticky and slightly plastic; few fine roots and
common medium roots; many fine tubular pores and
medinm interstitial pores; few thin elay films; me-
dium acid ; gradual, wavy boundary.

B21t—24 to 45 inches, light-brown (7.5YR 6/4} gravely clay
loam, dark brown (7.5YR 4/4) moist; weak, medinm,
subangular blocky structure; slightly hard, firm,
slightly sticky and slightly plastic; fow fine roots and
common medium roots; common fine tubular pores and
many medium interstitial pores; few thin clay bridges
and films ; strongly acid; gradual, wavy boundary.

B22t—45 to 60 inches, light reddish-brown (5YR 6/4) very
stony heavy clay loam, yellowish red (BYR 4/6)
moist; reddish-yellow coatings; weak, coarse, sub-
angnlar blocky structure ; hard, firm, sticky and plas-
tic; few medium roots; few fine tubular pores and
very fine interstitial pores; common moderately thick
clay films in pores and on ped faces; strongly aecid;
abrupt, irregular boundary.

C---60 inches, shale and sandstone.

The A horizon ranges from 4 to 20 inches in thickness, from
reddish brown to brown or light yellowish brown in color,
from gravelly sandy loam to gravelly loam in texture, and
from slightly acid to strongly acid in reaction. The Bl horizon
igs 0 to 20 inches thick. The B2t horizon ranges from 20 to 50
inches in thickness, from light brown, light reddish brown, or
yellowish red to reddish yellow in color, from gravelly clay
loam to very stony clay loam in texture, and from medium
aeid to strongly acid in reaction. The € horizon is shale, sand-
stone, schist, or eonglomerate and is at a depth of 24 to more
than 60 inches. Where thig soil is under a heavy coniferous
vegetation, it has an organic O horizon that is 14 to 2 inches
thick., Some areas of this soil are shallower to bedrock than
the Josephine soil recognized elsewhere in California and in
Oregon.

Josephine soils generally are near areas of Kilare, Marpa,
Maymen, Sites, Sheetiron, and Stonyford soils,

Josephine gravelly loam, 10 to 30 percent slopes
(JbD}—This soil has moderate permeability. Runoff is
medium to rapid, and the hazard of crosion is slight to
moderate. Available water capacity is 6 to 9 inches. Bed-
rock is at a depth of 42 to more than 60 inches.

Included with this soil in mapping were small areas
of Marpa, Sheetiron, and Sites soils.

This Josephine soil is nsed mainly as woodland, for
limited grazing, as wildlife habitat, and for watershed.
Small areas are used for orchards. Capability unit TVe-1
(22); range site, not assigned; woodland suitability
group 2: wildlife group 8.

Josephine gravelly loam, 30 to 50 percent slopes
(JbE).—This soil has moderate permeability. Runoff is
rapid, and the hazard of erosion is high. Available water
capacity is 6 to 9 inches. Bedrock s at a depth of 42 to
more than 60 inches,

Included with this soil in mapping were small areas of
Marpa, Sheetiron, and Sites goils,

This Josephine soil is used as woodland, for limited
grazing, as wildlife habitat, and for watershed. Capability
unit VIe-1{22) ; range site, not assigned ; woodland suit-
ability group 5; wildlife group 8.

Jozephine gravelly loam, 50 to 70 percent slopes
{JbF).-—This soil has the profile described as representative
for the series. Permeability is moderate. Runoff is very
rapid, and the hazard of erosion is very high, Available
water capacity is 6 to 9 inches. Bedrock 1s at a depth of 42
to more than 60 inches,

Included with this soil in mapping were areas of Marpa,
Sheetiron, and Sites soils.

This Josephine soil is used as woodland, for limited graz-
ing, as wildlife habitat, and for watershed. Capability unit

VIIe-1{22) ; range site, not assigned; woodland suitabil-
ity group 6; wildlife group 8.

Josephine gravelly loam, moderately deep, 10 to 30
percent slopes {JdD).—This soil has a profile similar to the
one described as representative for the series, except that
bedrock is at a depth of 24 to 42 inches. Permeability is
moderate. Runoff is medium to rapid, and the hazard of
erosion is moderate to high. Available water capacity is
3.5 to 7 inches.

Included with this soil in mapping were small areas of
Marpa, Sheetiron, and Sites soils.

This Josephine soil is used mainly as woodland, for lim-
ited grazing, as wildlife habitat, and for watershed. Small
areas are used as irrigated pasture. Capability unit TVe-
8(22); range site, not assigned; woodland suitability
group 5; wildlife group 8.

Josephine gravelly loam, moderately deep, 30 to 50
percent slopes {JJE},—This soil has a profile similar to the
one described as representative for the series, except that
bedrock is at a depth of 24 to 42 inches, Permeability is
moderate. Runofl is rapid, and the hazard of erosion is
high. Available water capacity is 3.5 to 7 inches.

Included with this soil in mapping were areas of Marpa,
Sheetiron, and Sites soils.

'This Josephine soil is used as woodland, for limited
grazing, and for watershed. Capability unit VIe-1(22);
range site, not assigned; woodland suitability group 5:
wildlife group 8.

Josephine-Sheetiron complex, 50 to 70 percent slopes
{JsFl.—About. 60 percent of this complex iz Josephine
gravelly loam, 50 to 70 percent slopes, and about 40 per-
cent is Sheetiron very stony loam, 50 to 75 percent slopes,
FEach of these soils has a profile similar to that described
as representative for its respective series.

The Josephine soil has moderate permeability. Available
water capacity is 6 to 10 inches, Bedrock is at a depth of
42 to more than 60 inches,

The Sheetiron soil is somewhat excessively drained and
has moderately rapid permeability. Available water ca-
pacity is 2 to 3.5 inches. Fractured slate is at a depth of 18
to 30inches.

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

These soils are used as woodland and wildlife habitat
and for watershed. Capability unit VITs-1(22); range
site, not assigned ; woodland suitability group 6; wildlife
group 8.

Kanaka Series

The Kanaka series consists of well-drained and some-
what excessively drained soils that are underlain by
granitic or metavolcanic rock. These soils are on uplands
in the northwestern and north-central parts of the survey
area near Shasta, Keswick, Project City, and Ingot. Slopes
range from 3 to 70 percent. Elevation ranges from 700 to
1,500 feet. The annual precipitation igs 40 to 60 inches,
and the average annual air temperature is abouf 62° F.
The 82° F. growing season is 200 to 225 days, and the 28°
F. growing season is 300 to 850 days. The vegetation is
manzanita and toyon and seattered oaks, Digger pine, and
knobcone pine,

In a representative profile the surface layer is brown
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and light yellowish-brown, medium acid and strongly
acid cobbly sandy loam and sandy loam about 9 inches
thick. The subsoil is very pale brown, strongly acid loam
about 11 inches thick. The substratum is reddish-yellow,
strongly acid sandy loam about 28 inches thick. Weathered
granodiorite is at a depth of 48 inches.

The areas of Kanaka soils are used mainly as dryland
pasture, range, and wildlife habitat and for watershed.
Where irrigation water is available, small areas are used
as irrigated pasture,

Representative profile of Kanuka cobbly sandy loam, 50
to 50 percent slopes, SE14 sec. 36, T. 32 N, R. 6 W., 114
miles south of Old Shasta, on the Old Shasta-Muletown
Road:

A11—0 to 2 inches, brown {I0YR i/3) colibly sandy loam. darlk
brown (7.5YR 4/2) moist; massive; soft, very fri-
frinble, nonsticky and nonplastic; common very fine
roots ; many very fine tubular and interstitial pores;
medium aeid; abrupt, smooth boundary.

A12—2 to 9 inches, light yellowish-brown (10YR G/4) sandy
loam, brown (7.5YR 4/4) moist; massive; soft, very
friable, nonstucky and nonplastie; common very fine
and fine reots; many fine and medium tubular and
interstitial pores; strongly acid; gradual, smooth
boundary.

B2 9 to 20 inches, very pale brown (10¥R 7/4) light loam,
strong brown (7.5YR 4/6) moist; massive; slightly
hard, friable, nonsticky and nonplastie; commnion very
fine, fine, and medinm roots; many very fine tubular
and interstitial pores; very few thin clay films in
pores; strongly acid; clear, irregular boundary.

C—20 to 48 inches, reddigh-yellow (7.5YR 6/6) sandy loam,
brown (T7.5YR 5/4) moisl: massive; slightly hard,
friable. noneticlky and nonplastic: few fine and me-
dium roots: few thin clay films as bridges; strongly
acid ; gradual, wavy boundary.

R—45 inches, weathered granodiorite; eommon thin clay films
along fracture planes.

The A horizon ranges from 7 to 15 inches in thickness and is
very pale hirown, light yellowish brown, grayish brown. brown,
or reddish yellow in color, The B2 horizon ranges from 10 to
18 inches in thickness, from pink to very pale brown In color,
from sandy loam to heavy loam in texture, and from strongly
acid to very strongly acid in reaction, The € horizon is 2 to 50
inches thick. Weathered granodiorite rock is at a depth of 20
to 50 inches.

Eanaka soils generally are near areas of Auberry, Chaix,
Diamond Springs, and Goulding soils.

Kanaka sandy loam, 3 to 15 percent slopes (KbC).—
This soil is well drained. Permeability is moderately
rapid. Runoff is slow to medium, and the hazard of erosion
is slight to moderate. Available water capacity 1s 4to 7
inches. Weathered bedrock is at a depth of 36 to 50 inches.

Included with this soil in mapping were small areas of
Auberry, Diamond Springs, and Chaix soils.

This Kanakn soil is used as range, dryland pasture, and
wildlife habitat and for watershed. If water is available,
small areas are used as irrigated pasture. Capability unit
TVe-8(17, 18) ; Granitic range site; woodland suitability
group. not assigned ; wildlife group 5.

Kanaka rocky sandy loam, 5 to 30 percent slopes
{KeD).—This soil is well drained. Permeability is moder-
ately rapid. Runoff is medium to rapid, and the hazard of
erosion is moderate to high. Available water capacity is
3.5 to 7 inches, Weathered bedrock is at a depth of 80 to 50
inches. Rock outerops cover 2 to 10 percent of the surface.

Included with this soil in mapping were small areas of
Auberry, Chaix, and Diamond Springs soils.

This Kanaka soil is used as range, dryland pasture, and
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wildlife habitat and for watershed. Capability unit VIe-
1(15, 17, 18); Granitic range site; woodland suitability
group, not assigned ; wildlife group 5.

Kanaka rocky sandy loam, 30 to 50 percent slopes
(KeEl.—This soil has the profile deseribed as representative
for the series. Tt is somewhat oxeessively drained. Permea-
bility is moderately rapid. Runoff is rapid, and the hazard
of crosion is high. Available water capacity is 2 to T inches.
Weathered bedrock is at a depth of 20 to 30 inches, Ex-
posed bedrock outcrops cover 2 to 10 percent of the surface.

Tneluded with this soil in mapping were areas of Au-
berry, Chaix, and Diamond Springs soils.

This Kanaka soil is uzed as range and wildlife habitat
and for watershed. Capability unit VIIe-1(15, 18);
Granitic range site; woodland suitability group, not as-
signed ; wildlife group 5.

Kanaka rocky sandy loam, 50 to 70 percent slopes,
eroded (KcF2).—This soil is somewhat excessively drained
and has moderately rapid permeability. Runoff is very
vapid, and the hazard of further erosion is very high,
Available water capacity is 2 to 5 inches. Weathered bed-
rock ig at a depth of 20 to 40 inches. Exposed bedrock out-
erops caver 2 to 10 percent of the surface.

Included +with this soil in mapping were arcas of Au-
berry, Chaix, and Diamond Springs soils.

This Kanaka soil js used as range and wildlife habitat
and for watershed. Capability unit VIIe-1(15, 18);
Geanitie range site; woodland suitability group, not as-
signed ; wildlife group &.

Keefers Series

The Keefers series consists of well-drained soils that
formed in old alluvium from basic volcanie rock. They are
on terraces in the cast-central part of the survey area from
Balls Ferry Bridge to Qak Run. Slopes are 0 to 8 percent.
Elevation ranges from 500 to 1,000 feet. The annual pre-
cipitation is 30 to 40 inches, and the average annual ajr
temperature is about 62° F. The 32° F. growing season is
295 to 250 days, and the 28° F. growing season is 275 to
300 days. The vegetation is annual grasses, forbs, and scat-
tered blue cak.

Tn a representative profile the surface layer is brown,
medium acid gravelly loam and clay loam about 14 inches
thick. The upper part of the subsoil is brown, medium acid
clay loam about 7 inches thick. The next part is reddish-
brown, slightly acid very gravelly light clay. At a depth
of about 26 inches, the subsoil becomes mixed pinkish-
gray, strong-brown, and black, slightly acid, weakly ce-
mented very gravelly clay.

The areas of Kecfers soils are used for field crops and as
dryland pasture.

Representative profile of Keefers gravelly loam. 0 to 3
pereent slopes, about 4.25 miles south of Millville, 500 feet
northwest of the southeast corner of scc. 33, T. 81 N, R.
3W.:

A11—0 to 7 inches, brown (7.5YR 5/4) gravelly loam, dark
brown (7.5YR 3/3) moist; massive; slightly hard,
friable, slightly sticky and slightly plastic; many very
fine roots; commeon very fine tubular and interstitial
pores; most pebbles are on the surface and form a
gravel pavement; medium acid; clear, smooth
boundary.

A12—7 to 14 inches, brown (7.5YR §/4) clay lvam, dark red-
dish brown (pYR 3/4) moist; moderate, fine, granular
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structure; hard, friable, slightly sticky and slightly
blastic; common very fine roots ; many very fine tubu-
lar and interstitial pores and few fine tubular pores:
few thin clay films in pores; few rodent boles about
1 inch in diamcter; medium acid; gradual, smooth
boundary.

Bl1t—14 to 21 inches, hrown (7.5YR 5/4) clay loam, dark red-
dish brown (5YR 3/4) moist; moderate, subangular
blocky structure; hard, friable, slightly sticky and
slightly plastic; few very fine roots ; many very fine
tubular and interstitial pores and few fine tubular
pores; many thin elay films in pores and on ped faces;
medium acid ; abrupt, wavy boundary.

1IB21t—21 to 26 inches, reddish-brown (5YR 4/4) dry or
moist very gravelly light clay: moderate, subangular
blocky structure; very hard, brittle, firm, slightly
sticky and plastic; few very fine tubular pores and
common mMmedium interstitial pores; few thick and
many moderately thick clay films in pores and ou ped
faces; slightly acid; gradual, smooth boundary,

TIB22t—28 to 60 inches, mixed pinkish-gray, strong-brown, and
Mack (7.5YR 6/2, 5/8; 2/0} very gravelly light clay,
dark brown (7.5YR 4/4) moist; massive; weakly
cemented, extremely hard, firm, slightly sticky and
plastic; few fine interstitial pores:; many thiek clay
films in pores and as bridges; slightly acid.

The A horizon ranges from 10 to 15 inches in thickness,
from brown to dark grayish brown in color, and from glightly
acid to medivm acid in reaction. The ITB2t horizon ranges
from very gravelly clay to very gravelly clay loam in texture
and from medium acid to neutral in reaction, Weakly cemented,
unrelated, older alluvial material is at a depth of 24 to 42
inches.

Kcefers soils generally are near arcas of Inks, T'entz, Supan,
Toomes, and Tuscan soils.

Keefers gravelly loam, 0 to 3 percent slopes [KdA).—
This soil has the profile described as representative for the
serics. Permeahbility is slow. Runoff is very slow, and the
hazard of erosion is none to slight. Available water capac-
ity 1s 4 to 7.5 inches. A weakly cemented substratum is at
a depth of 24 to 42 inches and limits root penetration m
places.

Included with this soil in mapping were small areas of
Inks, Supan, and Tuscan soils.

This Keefers soil is nsed mainly for irrigated hay and
as irrigated and dryland pasture. Some areas are used for
Irrigated crops and orchards. Capability nnit II1Ts—8( 17}
range site, not assigned; woodland suitability group, not
assigned ; wildlife group 3.

Keefers gravelly loam, 3 to 8 percent slopes {KdB).—-
"This soil has slow permeability, Surface runoff is slow fo
medinm, and the hazard of erosion is shght to moderate.
Available water capacity is 4 to 7.5 inches. The weakly
cemented substratum is at a depth of 24 to 42 inches and
limits root penetration in places.

Included with this soil in mapping were small areas of
Keefers cobbly loam and areas of Inks, Supan, and Tuscan
soils.

This Keefers soil is used as dryland pasture. Small
areas are 1rrigated. Capability unit TIIe-3(17, 22) ; range
site, not assigned; woodland suitability group, not as-
signed ; wildlife group 5,

Keefers cobbly loam, channeled, 1 to 5 percent siopes
{KeB)-—This soil is in watercourses in valleys. It is subject
to intermittent flooding cansed by runoff water from ad-
Jacent areas. Permeability is slow. Runoff is slow, except
from adjacent areas. The hazard of erosion s slight,
except in channels where it is high. Available water capac-
ity 1s 3 to 6 Inches. The weakly cemented substratum is at

a_depth of 24 to 42 inches and limits root penetration in
places. This soil is cobbly throughout.

Included with this soil in mapping were small areas of
a deep, noncobbly soil that formed in alluvium and areas
of Cobbly alluvial Tand, frequently flooded.

This Keefers soil is used mainly as dryland pasture. A
few small areas are used as irrigated pasture. Capability
unift, IVw-2(17) ; range site, not assigned ; woodland suit-
ability group, not assigned; wildlife group 5.

Kidd Series

The Kidd series consists of somewhat excessively
drained soils that are underlain by rhyolite or tufl. These
soils are on uplands in the western part of the survey area
near Whiskeytown Lake. Slopes range from 10 to 60 per-
cent. Elevation ranges from 1,000 to 2,000 feet. The annual
precipitation is 30 to 40 inches, and the average annnal air
temperature 1s about 55° F. The 32° F. growing season
13 200 to 225 days, and the 28° F, growing season 1s 275 to
300 days. The vegetation is manzanita, poison oak, toyon,
verba santa, knobeone pine, Digger pine, and oaks.

In a representative profile the surface layer is dark-gray
and light brownish-gray, medium acid and strongly acid
gravelly loam about & inches thick. The substratum is pale-
brown, strongly acid very gravelly loam, Fractured, hard,
thyolite bedrock is at a depth of about 16 inches.

The areas of Kidd soils are used for watershed and as
rangs and wildlife habitat.

Representative profile of Kidd very rocky loam, 10 to 60
percent slopes, eroded, 14 mile cast of Whiskey Creek
Bridge on the south side of State Route 299 in sec. 16, T,
32 N, R. 6 W.:

All—0 to 3 inches, dark-gray (10YR 4/1) gravelly loam,
black (10YR 2/1) moist; mederate, fine, granular
strueture; soft, very friable, nonsticky and slightly
Mastic; common very fine and few fine roots: many
very fine interstitial and tubular pores ; medinm acid;
clear, smooth houndary.

Al2—3 to 8 inches, light brownish-gray (10YR 6/2) gravelly
loam, dark grayish brown (10YR 4/2) moist; mas-
sive; so0ft, very friable, slightly sticky and slightly
plastic; common very fine and few fine roots; many
very fine interstitial and tubular pores: strongly acid;
clear, smooth boundary,

(C—38 to 18 inches, pale-brown (10YR 6/3) very gravelly loam,
vellowish brown (I0YR §/4) moist; massive: soft,
very friable, slightly sticky and slightly plastie: com-
mon very fine and few fine roots; many fine interstitial
and tubular pores; strongly acid; gradual, irregular
boundary.

R—16 inches, fractured hard rhyolite (zchistose) ; roots and
and material from C horizon between fractures.

The A horizon ranges from 4 to § inches in thickness and
is gravelly sandy loam or gravelly loam In texture, The
horizon ranges from 3 to 13 inches in thiekness, from dark
grayish brown to pale brown in celor, from gravelly sandy
loam to very gravelly loam in texture, and from strongly acid
to very strongly acid in reaction. Fractured hard rhyolife or
tuff bedrock is at a depth of 7 to 17 inches,

Kidd soils generally are near arens of Auburn, Behemotosh,
Boomer, Chaix, Diamond Bprings, Goulding, and Neuns goils.

Kidd very rocky loam, 10 to 60 percent slopes, eroded
{KgF2).—This is the only Kidd soil mapped in the survey
aven. It has moderately rapid permeability. Runoff is me-
dium to very rapid, and the hazard of further erosion is
moderate to very high, Available water capacity is 0.75 to
2.5 inches. Fractured rhyolite is at a depth of 7 to 17
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inches. Exposed bedrock outcrops cover 10 to 25 percent of
the surface.

Included with this soil in mapping were small areas of
Behemotosh, Boomer, and Neuns soils. Also included were
some areas of severcly eroded soils that are lcss than 7
inches deep over fractured rhyolite.

This Kidd soil is used as range and wildlife habitat and
for watershed. Capability units VIIs-1(15,17,18); Very
Shallow Very Rocky range site; woodland suitability
group, hot assighed ; wildlife group 6.

Kilare Series

The Kilare series consists of moderately well drained
soils underlain by sandstone, shale, or conglomerate.
They arc on uplands in the eastern part of the survey area
near Millville, Shingletown, Whitmore, Montgomery
Creek, and Big Bend. Slopes range from 2 to 50 percent.
Elevation ranges from 600 to 3,000 feet. The annual pre-
cipitation is 35 to 70 inches, and the average annual air
temperature is about §54° F. The 32° I, growing season
is 150 to 225 days, and the 28° F. growing scason is 230 to
325 days. The vegetation is blue oak, Garry oalk, interior
live oak, Digger pine, whiteleaf manzanita, poison oak,
and annual and perennial grasses, .

In a representative profile the surface layer is grayish-
brown, shightly acid very stony light loam and sandy clay
loam about 9 inches thick. 'The upper part of the subsoil is
light brownish-gray and pale-brown, extremely acid clay
about 13 inches thick. The lower part of the subsoil is pale-
brown, extremely acid clay loam about 12 inches thick.
Below this, the substratum is light-gray, very strongly
acid sandy clay loam. Unaltered weakly consolidated sand-
stone is at a depth of 44 inches.

Kilare soils arc subject to landslip. The areas of these
soils ave used as range, pasture, and wildlife habitat and
Tor watershed.

Representative profile of Kilare very stony sandy clay
loam, 10 to 80 percent slopes, about 214 miles west of Whit-
more on Whitmore Road in the NW34 sec. 23, T. 32 N,
R.1W.:

Al—0 to 3 inches, grayish-brown (10YR 5/2) very stony sandy
clay loam, very dark grayish brown (10YR 3/2) moist;
moderate, fine, granular siructure; slightly hard, very
friable, nonsticky and slightly plastic; many very fine
roots: many very fine interstitial pores; slightly acid;
clear, smooth boundary.

A3 -8 to 9 inches, grayish-brown (10YR 5/2) sandy clay leam,
dark brown (7.5YR 3/2) moist; massive; hard, fria-
ble, slightly sticky and plastic; common very fine and
fine roots; many very fine tubular and interstitial
pores; slightly acid; abrupt, wavy houndary.

B21t—9 to 16 inches, light brownish-gray (10YR 6/2) clary,
prown (7.5YR 4/2) moist; moderate, coarse, pris-
matie structure ; extremely hard, very firm, very plas-
tie and sticky ; common very fine roots, few fine roots,
and many medium roots; few very fine tubular and
interstitinal pores; continuous moderately thick eclay
films on ped faces; extremely acid; clear, smooth
houndary.

B22t—16 to 22 inches, pale-brown (10YRR 6/3) clay, brown
(T.5YR 4/8) moist; massive parting to moderate, me-
dium, subangular blocky structure; extremely hard,
very firm, very plastic and sticky; common very fine
roots, few fine roots, and many medium roots; com-
mon very fine tubular and interstitial pores; many
moderately thick clay films on ped faces and as
bridges; extremely acid; gradual, smooth boundary.

B3—22 to 84 inches, pale-brown (10YR 6/3) clay loam, brown

(10YR 4/3) moist; massive ; very hard, friable, sticky
and plastic; few very fine, fine, and medium roots;
common very fine tubular pores and many very fine
intersritial pores; many moderately thick clay films
as bridges ; extremely acid ; gradual, smooth boundary.

C1—34 to 44 inches, light-gray (2.5Y 7/2) sandy clay loam.
olive brown (2.5Y 4/4) moist; common, medium, dis-
tinet, light brownish-gray mottles; massive ; hard, fri-
able, glightly sticky and plastic; few fine roots,; com-
mon very fine tubular pores ; common moderately thick
clay films in pores; very strongly acid; very gradual,
wavy boundary,

(C2—44 inches, unaltercd weakly consolidated sandstone,

The A horizon ranges from 3 to 10 inches in thickness, from
grayizh brown to light olive brown in color, from heavy sandy
loam to gravelly sandy clay loam in texture, and from slightly
acid to medinm acid in reaction. The B2t horizon ranges from
12 to 40 inches in thickness, from grayish brown or light
brownish gray to light yellowish brown in color, from sandy
clay to clay in texture, and from very strongly acid to ex-
tremely acid in reactiom. The B3 horizon is 10 to 16 inches
thick, The C1 horizon, where present, very gradually changes
to umaltered weakly consolidated sandstone at a depth of 25
to 45 inches.

Kilarc soils generally are near areas of Aiken, Cohasset,
Geunoe, Inks, Parrich, Marpa, Sites, 8uapan, and Toomes soils.

Kilare sandy clay loam, 2 to 15 percent slopes
(KhC).—This so1l has slow permeability. Runoff is slow
to medium, and the hazard of erosion is slight to mod-
erate. Available water capacity is 4 to 8 inches. Sand-
stone is at a depth of 25 to 45 inches.

Included with this soil in mapping were small areas of
Inks, Parrish, Sites, and Supan solls.

This Kilarc soil is used mainly as range and dryland
pasture. Small areas are used as 1rrigated pasture. Capa-
bility unit ITTe-3(17, 22) ; Fine Loamy range site; wood-
land suitability group, not assigned; wildlife group, not
assigned,

Kilarc sandy clay loam, 15 fto 30 percent slopes
[KhD).—This soil has slow permeability. Runoff is medium
to rapid, and the hazard of erosion 1s moderate to high.
Available water capacity is 4 to § inches. Sandstone is at
a depth of 25 to 45 inches.

Included with this soil in mapping were small arcas of
Inks, Parrish, Sites, and Supan soils.

This Kilare soil is nsed as range and dryland pasture.
Capability unit TVe-3(17, 18, 22); Fine Loamy range
site; woodland suitability group, not assigned; wildlife
group, not assigned. :

Kilare sandy elay loam, 30 to 50 perceni slopes
(KhE).—This soil has slow permeability. Runoff is rapid,
and the hazard of erosion 1s high, Available water ca-
pacity is 4 to 8 inches. Sandstone is at a depth of 25 to
45 inches.

Included with this soil in mapping were small areas of
Inks, Parrish, Sites, and Supan soils.

This Kilare soil is nsed as range and wildlife habitat
and for watershed, Capability unit VIe-1(22); Fine
Loamy range site; woodland suitability group, not as-
signed ; wildlife gronp, not assigned.

Kilare very stony sandy c¢lay loam, 10 {o 30 percent
slopes (KID).—This soil has the profile deseribed as rep-
resentative for the serics. Permeability is slow. Runoff is
medinm to rapid, and the hazard of erosion is moderate
to high. Available water capacity is 4 to 8 inches. Sand-
stone is at a depth of 25 to 45 inches. Stones cover 3 to
1 percent of the surface.
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Included with this goil in mapping were small areas of
Inks, Parrish, Sites, and Supan soils.

This Kilare soil is used as range and wildlife habitat
and for watershed. Capability unit VIs-1(22); Fine
Loamy range site; woodland suitability group, not as-
signed ; wildlife group 5.

Kilare very stony sandy clay loam, 30 to 50 percent
slopes (KIE).—This soil has slow permeability. Runoff is
rapid, and the hazard of erosion is high. Available water
capacity is 4 to 8 inches. Sandstone is at a depth of 25
to 45 inches. Stones cover 3 to 15 percent of the surface.

Included with this soil in mapping were small areas of
Inks, Parrish, Sites, and Supan soils.

This Kilare soil is used as range and wildlife habitat
and for watershed. Capability wnit VIs-1(22); Fine
Loamy range site; woodland suitability group, not as-
signed ; wildlife group 5.

ilarc-Sites complex, 8 to 30 percent slopes (KsD).—
About 55 percent of this complex is XKilare very stony
sandy clay loam, 10 to 30 percent slopes, and about 40
percent is Sites stony loam, 8 fo 30 percent slopes. The
remaining 5 percent consists of inclusions of Supan soils.
The Kilarc and the Sites soil each has a profile similar
to that described as representative for its respective series.

The Kilarc soil has slow permeability. Available water
capacity is 6 to 12 inches. Sandstone is at a depth of 25 to
45 inches. Stones cover 3 to 15 percent of the surface.

The Sites soil has moderately slow permeability. Avail-
able water capacity is 7 to 12 inches, Weathered sandstone
is at 2 depth of 48 to more than 60 inches. Stones cover 1
to 3 percent of the surface.

Runoff is medium to rapid on the soils of this unit. The
hazard of erosion is moderate to high.

The areas of these soils are used as range and woodland.
They are also used for watershed and as wildlife habitat.
Capability unit VIs-1(22); Fine Toamy range site;
woodland snitability group, not assigned ; wildlife group 5.

Landslides

Landslides (lcf) consist of masses of rock fragments,
soil, and rubble that have slid down slopes in geologically
recent times. Scarred surfaces resulting from the slides
are included. This land type is in the mountainons eastern
and western parts of the survey area, mainly near areas
of Josephine, Behemotosh, Kilare, and Sites soils. Slopes
are moderately steep to very steep. The vegetation is simi-
lar to that on adjacent soils.

Landslides have a gravelly to stony mixture of soil
material and are underlain by broken rock. They are well
drained, except for a few wet spots.

This land type is used for recreation and water supply.
Capability unit VITIs-1(15, 18, 22); rango site, not as-
signed; woodland suitability group, not assigned; wild-
life group 4.

Lodo Series

The Lodo serics consists of somewhat excessively drained
soils that are underlain by shale. These soils are on up-
lands in areas of the Bald Hills in the western part of
the survey area and east of Millville in the eastern part.
Slopes range from 10 to 70 percent. Elevation ranges
from 650 to 1,000 feet. The annual precipitation is 30 to
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35 inches, and the average annual air temperature is about
62° I, The 32° F. growing season is 200 to 250 days, and
the 28° I, growing season is 275 to 300 days. The vegeta-
tion is annual grasses and forbs and scattered ceanothus,
Digger pine, and oaks in some areas. ) )

In a representative profile the surface layer is grayish-
brown, slightly acid shaly loam about 10 inches thick.
Shale isat a depth of 10 inches.

The areas of Lodo goils are used as range and wildlife
habitat and for water supply.

Representative profile of Lodo shaly loam, 10 to 50 per-
cent slopes, about 614 miles southwest of Ono in the south-
ern half of the NE1/ sec. 26, T. 30 N, R. 8§ W.:

All—0 to 3 inches, grayish-brown (10YR 5/2) shaly loam,
very dark grayish brown (10YR 3/2) moist: moderate,
fine, granular structure; soft, friahle, nonplastic and
slightly sticky; eommon roots; slightly acid; clear,
smooth houndary.

Al2—3 to 10 inches, grayish-brown (10YR 5/2) shaly loam,
very dark grayish brown (10YR 3/2) moist; weak,
medium, subangular blocky structure; soft, friable,
nonplastic and slightly sticky; few roots; slightly

acid; clear, wavy hboundary.
R—10 inches, shale.

The A horizon ranges from 4 to 12 inches in thickness, from
grayish brown to brown in ecolor, from shaly loam to shaly
light clay loam in texture, and from neutral to medium acid.
Fractured shale is at a depth of 4 to 12 inches,

Lodo soils generally are near areas of Gaviota, Millsap,
Millsholm, Parrish, Sehorn, Sheetiron, and Tehama soilg.

Lodo shaly loam, 10 to 50 percent slopes (LbE). -This
soil has the profile described as representative for the
gseries. Permeability is moderate. Runoff is medium to
rapid, and the hazard of erosion is moderate to high. Avail-
able water capacity is 0.3 to 1.5 inches. Shale is at a depth
of 4 to 12 inches.

Included with this soil in mapping were small areas
of Gaviota, Millsholm, and Sehorn soils.

This Lodo soil is uged as range and wildlife habitat and
for watershed. Capability unit VIIs-1(15, 17, 18); Very
Shallow Loamy range site; woodland suitability group,
not assigned; wildlife group 3.

Lodo shaly loam, 50 to 70 percent slopes, severely
eroded (LbF3).—This soil has moderate permeability. Run-
off is very rapid, and the hazard of further erosion is very
high. Available water capacity is 0.3 to 1 inch. Shale is
at a depth of 4 to § inches.

Included with this soil in mapping were small arcas
of Gaviota, Millsholm, and Sehorn soils.

This Lodo soil is used for recreation and watershed
and as wildlife habitat. Capability unit VIITs-1(15, 18,
22) ; range site, not assigned ; woodland suitability group,
not assigned ; wildlife group 3.

Los Robles Series

The T.os Robles series consists of well drained and mod-
erately well drained soils that formed in alluvinm from
dominantly basic rock. These soils are on low terraces and
tans along the streams in the east-central part of the sur-
vey aren from Anderson and Bella Vista cast to Whitmore
and Round Mountain. Slopes are 0 to 8 percent. Elevation
ranges from 400 to 900 feet. The annual precipitation is
30 to 50 inches, and the average annual air temperature is
about 62° ¥, The 32° F. growing season is 200 to 250 days,
and the 28° F. growing scason is 250 to 325 days. The veg-
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etation is valley oak, interior live oak, blue oak, annual
grasses, and Digger pine.

In a representative profile the surface layer is dark
orayish-brown, slightly acid loam about 8 inches thick.
The subsoil is dark grayish-brown and grayish-brown,
slightly acid loam and heavy loam. At a depth of about 54
inches, the subsoil grades to a substratum of grayish-
brown, nentral heavy sandy loam that extends to a depth
of more than 60 inches.

The areas of Los Robles soils are used for field crops.

Representative profile of Los Robles loam, 0 to 3 percent
slopes, near Cow Creck, 214 miles south of Palo Cedro,
1,100 feet north of W14 corner see. 20, T. 81 N., R. 3 F.:

Apl—0 to 1 inch, dark grayish-brown (10YR 4,/2) light loam,
very dark grayish brown (10YR 3/2) moist; wealk,
medinm, granular structure; slightly hard, friable,
nonsticky and nonplastic ; many very fine roots ; many
very fine tubular and interstitial pores; slightly acid
clear, smooth boundary.

Ap2—1 to 8 inches, dark grayish-brown (10YR 4/2) light loam,
very dark grayish brown (10YR 3/2) moist; massive;
hard, friable, nonsticky and nonpastic; many very
fine reoots; many very fine tubular and interstitial
poreg; about 3 rodent holes, 1 inch in diameter, per
square foot; slightly acid; clear, smooth boundary.

B18 to 16 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown {10TYR 8/2) moist; massive; hard,
friable, nonsticky and slightly plastic; many very fine
and few fine horizontal roots; many very fine tubular
and interstitial pores and few fine horizontal pores;
common thin c¢lay films in pores; slightly acid; grad-
ual, smooth boundary.

B21i—16 to 25 inches, dark grayish-brown (10YR 4/2) heavy
loam, very dark grayish brown (10YR 3/2) moist;
moderate, medinm, subangular blocky structure;
very hard, friable, slightly sticky and slightly plastic;
many very fine and few fine roots; many very fine
tubular and interstitial pores and few fine tubular
pores ; common thin elay films in pores and as bridges;
slightly acid; gradual, smooth boundary.

B22t— 95 to 40 inches, dark grayish-brown {10¥YR 4/2) heavy
loam, very dark grayish brown (10YR 3/2) moist;
moderate, medium, subangular blocky structure; very
hard, friable, slightly sticky and plastic; few very
fine and fihe roots; many very fine tubular and inter-
stitial pores and few fine tubular pores; many thin
clay films in pores and ag bridges; slightly acid;
gradual, smooth boundary.

B3t-—-40 to 54 inches, grayish-brown (2.5Y 5/2) heavy loam,
dark grayish brown (10YR 4/2) meoist; massive; very
hard, friable, slightly sticky and slightly plastic; many
very fGine and few fine roots: many very fine tubular
and interstitial pores and few fine tubuiar pores; few
thin clay films in pores; slightly acid ; gradual, smooth
boundary.

C1—54 to 65 inches, grayish-brown (2.5Y 5/2) heavy sandy
loam, dark grayish brown (2.5Y 4/2) moist; massive;
hard, friable, nonsticky and nonplastic; few very fine
and fine roots:; many very fine tubular and inter-
stitial pores and few fine tubular pores; very few thin
clay films in pores; neutral ; ¢lear, smooth houndary.

02—65 to T2 inches, grayish-brown (2.6Y 5/2) loamy sand,
very dark grayish brown (2.5Y 3/2) moist; massive;
slightly hard, friable, nonsticky and nonplastic; few
very fine and fine roots; many very fine tubular and
interstitial pores and few fine tubular pores; neufral.

The A horizon ranges from 6 to 18 inches in thiekness, from
dark grayish brown to brown in coloer, from loam to light loam
in texture, and from neutral to medium acid in reaction. A
tow flecks of muscovite mica are below a depth of 16 inches.
The B2 horizon ranges from 24 to 40 inches in thickness, from
dark grayish brown to brown in color, from heavy loam fo
clay loam in texture, and from neutral to slightly acid in
reaction. The ¢ horizon ranges from yellowish brown to gray-
ish brown in color, from loamy sand to sandy loam in texture,
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and from neutral to slightly acid in reaction. Consclidated
tuffaceous material is at a depth of more than 5 feet.

Los Robles soilg generally are near areas of Hillgate, Honn,
Inks, Molinos, Myers, Spreckels, Supan, and Yina soils.

Los Robles loam, 0 to 3 percent slopes (LcAj—This soil
has the profile described as representative for the series.
It is well drained. Permeability is moderately slow. Run-
off is very slow, and the hazard of erosion is none to slight.
Available water capacity is 9 to 11 inches. Roots can pene-
trate to a depth of more than 60 inches.

Included with this soil in mapping were small areas of
Honn, Molinos, and Vina soils.

This Tos Robles soil is used mainly for irrigated hay
and as irrigated and dryland pasture. Small areas are
used for irrigated crops and orchards. Capability unit
1-1(17) ; range site, not assigned; woodland suitability
group, not assigned; wildlife group 2.

Los Robles loam, 3 to 8 percent slopes {LcB).—This soil
is well drained and has moderately slow permeability.
Runoff is slow to medium, and the hazard of erosion is
slight to moderate. Available water capacity is 2 to 11
inches. Roots can penetrate to a depth of more than 60
inches.

Included with this soil in mapping were areas of Honn,
Molinos, and Vina soils.

This Los Robles soil is used for irrigated hay and as ir-
rigated and dryland pasture, Small areas are used for irri-
gated crops and orchards. Capability unit I1e-1(17, 18);
range site, not assigned; woodland snitability group, not
assigned ; wildlife group 2.

Los Robles loam, seeped, 0 to 3 percent slopes {LdAl.—
This soil is on low terraces adjacent to perennial streams.
It is moderately well drained. The profile is similar to the
one described as representative of the series, except that
the subsoil is mottled, dark grayish brown and grayish
brown. Permeability is moderately slow. Water tends to
pond on the surface and to remain in this soil longer than
in other Los Robles goils. The hazard of erosion is none.
Available water eapacity is 9 to 11 inches,

Included with this soil in mapping were small areas of
Honn, Molinos, and Vina soils -an(]f of Cobbly alluvial land,
frequently flooded.

This Los Robles soil is used mostly for irrigated hay and
as irrigated dryland pasture. Small areas are used for frei-
igated crops. Capability unit ITw—2 (17, 22); range site,
not assigned; woodland suitability group, not assigned;
wildlife group 2.

Los Robles loam, moderately deep, 0 to 5 percent
slopes [leB).—This soil has a profile similar to the one
described as representative for the series, except that it is
94 to 48 inches deep over unrelated hard Java. This soil 1s
moderately well drained. Permeability is moderately slow.
Runoff it slow, and the hazard of erosion is slight. Avail-
able water capacity is 4 to 8 inches.

Tneluded with this soil in mapping were small areas of
Honn, Molinos, and Vina soils.

This Los Robles soil is used for irrigated hay and as
irrigated and dryland pasture. Small areas are used for
irrigated crops. Capability unit IITe~1 (17, 18) ; rangesite,
not assigned; woodland suitability group. not assigned ;
wildlife group 2.

Los Robles gravelly loam, 0 to 3 percent slopes
iLfAl.—This soil has a profile similar to the one described
as representative for the series, except that the content of
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gravel i3 15 to 30 percent throughout the profile. This soil
18 well drained, and permeability is moderately slow. Run-
ofl is very slow, and the hazard of erosion is none to slight.
Available water capacity is 7 to 9 inches. Roots can pene-
trate to a depth of more than 60 inches.

Included with this soil in mapping were small areas of
Honn, Molinos, and Vina soils.

This Los Robles soil is used mainly for irrigated and
dryland hay and as irrigated pasture. Small arcas are nsed
for cropz. Capability nnit T1s-4{17) ; range site, not as-
signed ; woedland suitability group, not assiened ; wildlite
group 2.

Lyonsville Series

The F.yonsville series consists of well-drained soils that
are underlain by light-colored volcanic rock. These soils
are on uplands in the eastern part of the survey area from
the Tehama County line to Big Bend. Slopes Tange from
10 to 70 percent. Elevation ranges from 2,500 to 6,500 feet.
The annual precipitation is 40 to 50 inches, and the average
annual air temperature is about 44° F. the 32° T. growing
season is 100 to 150 days, and the 28 F. growing season is
125 to 175 days. The vegetation is mixed conifers and
shrubs.

In a representative profile the surface layer is brown,
strongly acid very stony sandy loam and pale-brown,
strongly acid gravelly sandy clay loam about 18 inches
thick. The subsoil is very pale brown, very strongly acid
and strongly acid gravelly sandy clay loam. The sub-
stratum at a depth of 30 inches is light-gray, strongly acid
very gravelly heavy sandy loam. Weathered dacite is at a
depth of 33 inches.

The areas of Liyonsville soils are used as woodland and
wildlife habitat and for water supply.

Representative profile of Lyonsville very stony sandy
loam, 10 to 50 percent slopes, in an area of Lyonsville-
Jiggs complex, 10 to 50 percent slopes, in Latour State
Torest on Rim Road, 214 miles northeast of Latour Butte
Lookout in SE14SW14 sec. 17, T. 32 N, R. 3 E.:

01—38 inches to 1 inch, litter from woody shrubs and conifer
cover,

02—1 inch to 0, humus.

All—0 to 1 inch, brown (10YR 5/3) very stony sandy loam,
dark brown (10YR 3/3) moist; strong, very fine,
granular structure; soft, very friable, nonsticky and
slightly plastic; many very fine roots and few fine
and coarse roots; many very fine interstitial pores;
strongly acid; abrupt, smooth boundary.

Al2—1 to 12 inches, pale-brown (10YR 6/3) gravelly light
sandy clay loam. dark grayish brown (10YR 4/2)
moist; strong, very fine, granular structure ; soft, very
friable, nonsticky and slightly plastic: many very fine
rootg and few fine and coarse roots; many very fine
interstitial pores; strongly acid; clear, smooth
houndary.

A13—12 to 18 inches, pale-brown (10YR 6/3) gravelly sandy
clay loam, dark brown (J10YR 4/3) moist: strong,
very fine, granularv struciure; soft, very friable, non-
sticky and slightly plastic; common very fine roots
and few fine and coarse roots; many very fine inter-
stitial pores; strongly acid; clear, smooth boundary.

B21-—18 to 25 inches, very pule brown (10YR T/3) gravelly
sandy clay loam, dark grayish brown (10YR 4/2)
moist ; brownish-yellow staing ; strong, very fine, granu-
lar structure; slightly hard, friable, nonsticky and
slightly plastic; common very fine roots and few fine
and coarse roots; many very fine interstitial pores;

very few thin clay films in pores; very strongly acid;
abrupt, smooth boundary.

B22—25 to 30 inches, very pale brown (10YR 8/4) gravelly
sandy clay leam, brown (10YR 5/3) moist; strong,
very fine, granular structure; slightly hard, friable,
nonsticky and slightly plastic; common very fine roots
and few fine and medium roots: many very fine inter-
stitial pores; very few thin elay films in pores;
strongly acid; clear, smooth boundary.

C—80 to 33 inches, light-gray (10YR 7/2) very gravelly heavy
sandy loam, brown (106YR 5/3) moist; massive: very
hard, very firm nonsticky, slightly plastic; very few,
fine, flattened roots; many very fine vesicular and
interstitial pores; strongly acid; clear, smooth
houndary,

R—33 inches, weathered dacite; some goil material in fracture
planes ; massive.

The A horizon ranges from 10 to 20 inches in thickness, from
grayish brown or brown to light yellowish hrown or pale brown
in color, from gravelly sandy clay loam to very stony sandy
loam in texture, and from slightly acid to strongly acid in
reaction. The B2 horizon ranges from 10 to 20 inches in thick-
ness, from light yellowish brown to very pale brown in color,
from gravelly heavy sandy loam to sandy ¢lay loam in texture,
and from medium acid to very strongly acid in reaction. The
C horizen ranges from 3 to 20 inches in thickness, and from
gravelly sandy loam to very gravelly sandy loam in texture.
Rhyolite, dacite, or andesite rock is at a depth of 20 to €0
inches, This soil is 20 to 40 incles deep in most places; how-
ever, as mapped in the Shasta Area, some areas are as deep as
60 inches over hard rock,

In Shasta County Area Lyonsville soils are mapped only in
eomplexes or in undifferentiated units with Jiges sails,

Lyonsville Jiggs complex, 10 to 50 percent slopes
LgE).—About 45 percent of this cormplex is Lyonzville very
stony sandy Toam, 10 to 50 percent slopes, and about 45
percent is Jiges gravelly sandy loam, 10 to 50 percent
slopes. The remaining 10 percent consists of inclnsions of
Windy soils. The Lyonsville and the Jiggs soil each has
the profile described as representative for its respective
series.

The Lyonsville soil has moderate permeability. Awvail-
able water capacity is 2 to 5 inches. Weathered dacite is at
a depth of 20 to 40 inches. Stones and cohblestones cover
3 to 15 pereent of the surface.

The Jiggs soil has moderately rapid permeability.
Available water capacity is 2 to 4 inches. Dacite is at a
depth of 20 to 40 inches. Fxposed dacite bedrock outerops
cover 5 to 10 percent of the surface.

Runoff is medium to rapid on the soils of this unit. The
hazard of erosion is moderate to high.

The areas of these soils are used as woodland and wild-
life habitat and for watcrshed. Capability unit VIs 1
(22) : range site, not assigned ; woodland snitability group
4 wildlife group 9.

Lyonsville-Tiggs complex, deep, 10 to 50 percent
slopes (LhE).-—Ahout 45 percent of this complex is Liyons-
ville very stony sandy loam, deep, 10 to 50 percent slopes,
aud about 45 percent is Jizgs gravelly sandy loam, deep,
10 to 50 percent slopes. The remaining 10 percent consists
of inclusions of Windy soils and grayish-brown soils that
formed on volcanic rocks. The Lyonsville and the J iges
soil each has a profile similar to that described as repre-
sentative for its respective series.

The Liyonsville soil has moderate permeability. Avail-
able water capacity is 4 to 7 inches. Stones cover 8 to 15
Percent of the surface,

The Jiggs soil has moderately rapid permeability.
Available water capacity is 3 to 6.3 inches. Exposed
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dacite bedrock outcrops cover & to 10 percent of the
gurface,

Runoff is medium to rapid on the soilg of this unit. The
hazard of erosion is moderate to high. Both the Lyons-
ville and the Jiggs soils are 40 to 60 inches decp, which
is deeper than the soils of their respective series recog-
nized elsewhere in California. '

The areas of these soile are used as woodland and
wildlife habitat and for watershed. Capability unit VIs—
1(22); range site, not assigned; woodland suitability
group 3; wildlife group 8.

Lyonsville and Jiggs soils, 50 to 70 percent slopes
[tkf)—This nndifferentiated group consists of arveas of
Lyonsville very stony sandy loam, 50 to 70 percent
slopes, and Jiggs rocky sandy loam, 50 to 70 percent
slopes. The Lyonsville soil is on the lower parts of the
slopes, and the Jiggs soil is on the upper or higher parts.
The proportion of each soil varies from one area to an-
other, but each soil generally makes up about 45 percent
of the group. The remaining 10 percent consists mainly
of inclusions of Windy soilz, The Livonsville and the
Jiggs soil each has a profile similar to that deseribed as
representative for its respective series,

The Lyonsville soil has moderate permeability. Avail-
able water capacity ig 2 to 5 inches. Stones eover 3 to 10
percent of the surface.

The Jiggs soil has moderately rapid permeability.
Available water capacity is 2 to 4 inches. Exposed dacite
bedrock outerops cover 5 to 10 percent of the surface.

Runoff is very rapid on the soils of this group. The
hazard of erosion is very high, Both soils are 20 to 40
inches deep to bedrock,

The areas of these soils are nsed as woodland and
wildlife habitat and for watershed and recreation. Capa-
bility unit VIIs-1(22); range site, not assigned; wood-
land suitability group 6; wildlife group 8.

Marpa Series

The Marpa series consists of well-drained soils that
are underlain hy shale or slate. These soils are on uplands
in the north-central part of the survey arca near French
Guleh, Bella Vista, and Ingot. Slopes range from 30 to
75 percent. Elevation ranges from 800 to 4,500 feet. The
annual precipitation is 40 to 50 inches, and the average
annual air temperature is about 56° 7. The 82° F. grow-
ing season is 150 to 250 days, and the 28° TF. growing
season is 200 to 300 days. The vegetation is mixed conifers,
oaks, and shrubs,

In a representative profile the surface layer is brown,
slightly acid gravelly Joam about 6 inches thick. The
upper part of the subsoil is brown, slightly acid gravelly
loam about 7 inches thick. The lower part of the subsoil is
light-brown, strongly acid very gravelly clay loam. Frae-
tured shale is at a depth of about 26 inches.

The areas of Marpa soils are used as woodland and
wildlife habitat and for watershed.

Representative profile of Marpa gravelly loam, 50 to
75 percent slopes, about three-fourths mile north of the
Mineral School near N14 corner of sec. 31, T. 34 N,
RIW.:

0--1 inch to 0, litter and humus from black cak and Douglas-
fir,

Al—0 to 6 inches, brown (T.5YR 5/2) gravelly heavy loam,
dark reddish brown {5¥YR 3/3) moist; moderate,
medium, granular structure; soft, very friable, non-
sticky and mnonplastic; many fine rootg, cemmon
medium roots, and few coarse rootg; many very fine
interstitial porves and few fine and medium tubular
pores; few, thin, discontinuous clay films; slightly
aecld ; gradual, wavy boundary.

BE1—6 to 13 inches, brown (T.5YR B/4) gravelly heavy loam,
dark reddish brown (AYR 3/4) moigl; weak, medinm,
granular structure; soft, friable, nonsticky and non-
plastic; common fine and meditm roots and few
coarse roots: common very fine interstitial pores and
few fine and medivm tubular pores; common, thin,
discontinuong eclay filing; slightly aecld; gradual
wavy boundary.

13 to 28 inches, light-brown (7.5YR 6/4) very gravelly
clay loam, brown (7T.5YR 4/4) moist; massive; soft,
friable, nonsticky and nonplastic; few fine and
medium roots; common very fing interstitial pores
and few fine and medium tubiular pores; comion,
discontinuous, thick clay films ; strongly acid; abrupt,
smooth boundary.

R—26 inches, fractured shale,

B2t

The A horizon ranges from 3 to 14 inches in thickness, from
brown to pinkish gray in color, and from slightly acid to
medium acid in reaction. The B1 horizon is T to 12 inches thick.
The B2t horizon ranges from 12 to 26 inches in thickness, from
light brown to pink in color, and from gravelly loam to very
gravelly clay loam in texture. Shattered shale bedrock is at a
depth of 20 to 40 inches.

Marpa soils generally are near arcas of Auburn, Goulding,
Josephine, Maymen, Sheetiron, Sileg, and Stonyford goils.

Marpa gravelly loam, 30 to 50 percent slopes MaF).—
This =01l has moderate permeability. Runofl is rapid, and
the hazard of erosion ig high. Avallable water capacity is
2.5 to 6 inches. Fractured shale is at a depth of 20 to 40
inches.

Included with this soil in mapping were areas of Jo-
sephine, Maymen, and Sheetiron soils.

This Marpa soil is used as woodland and wildlife habi-
tat and for watershed, Capability unit VIe-1(22); range
site, not assigned; woodland suitability group 5; wildlite
group 8.

Marpa gravelly loam, 50 to 75 percent slopes (McG).—
This soil has the profile described as representative for the
series. Permeability is moderate. Runoff is very rapid, and
the hazard of erosion is very high. Awailable water ca-
pacity is 2.5 to 6 inches. Fracturcd shale is at a depth of
20 to 40 inches,

Included with this soil in mapping were small areas of
Jozephine, Maymen, and Sheetiron soils.

This Marpa soil is used as woodland and wildlife habitat
and for watershed. Capability unit VIIe-1(22); range
gite, not assigned; woodland suitability group 6; wildlife
group 8.

Maymen Series

The Maymen seriez comsists of somewhat excessively
drained soils that are underlain by sedimentary or meta-
sedimentary rock, These soils are on uplands in the western
part of the survey area near French Gulch, Ono, and Pla-
tina. Slopes range from 30 to 80 percent. Elevation ranges
from 1,000 to 4,500 feet. The annual precipitation is 80 to
40 inches, and the average annual air temperature is about
56° F. The 32° F. growing season is 150 to 200 days, and
the 28° F, growing season ig 200 to 300 days. The vegeta-
tion is shrubs and a sparse cover of annual grasses and
forbs.
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In a representative profile the surface layer is light-
brown, slightly acid very stony loam about 2 inches thick.
The subsoll is light-brown, medium acid gravelly loam.
Shale is at a depth of about 13 inches.

The areas of Maymen soils are used for watershed and
as wildlife habitat.

Representative profile of Maymen very stony loam, 80
to 80 percent slopes, eroded, about 214 miles northeast of
French Gulch along the road to Shirttail Peak in sec. 13,
T.33 N, R.TW.:

Al—0 to 2 inches, light-brown (7.5YR 6/4) very stony loam,
dark brown (7.5YR 3/8) moist; moderate, medium,
granular structure; soft, very friable, nonsticky and
nonplastic; very few fine and medium roots; many
very fine and common fine pores; slightly acid; clear,
smooth boundary.

B21—2 to 7 inches, light-brown (7.5YR 6/4) gravelly loam,
reddish brown (6YR 4/4) moist; massive; slightly
hard, friable, nonsticky and nonplastie; few fine and
medium roots; many very fine interstitial and tubu-
lar pores and common fine tubular pores; medium
acid ; clear, smooth boundary.

B22—7 to 13 inches, Hght-brown (7.5YR 6/4) gravelly loam,
reddish brown (5YR 4/4) moist; massive; slightly
hard, friable, slightly sticky and slightly plastic; few
fine and medium roots; many very fine interstitial
and tubular pores and common fine tubular pores;
eommon gilt films; medium acid; diffuse, irregular
houndary.

R—13 inches, shale ; small amount of soil along fracture planes
to g depth of about 2 to 4 feet; very few roots below
a depth of 18 inches.

The A horizon ranges from 2 to 6 inches in thickness, from
brown to light brown in color, from gravelly loam to very stony
Ioam in texture, and from slightly acid to strongly acid in re-
action. The B2 horizon ranges from 4 to 14 inches in thickness,
from light brown to reddish yellow in color, from loam to
gravelly loam in texture, and from slightly acid to strongly
acid in reaction. Bedrock of shale, sandstone, conglomerate, or
schist is at a depth of 6 to 20 inches,

Maymen soils generally are near areas of Josephine, Marpa,
Millsholm, Neuns, Parrish, Sheetiron, and Stonyford soils.

Maymen very stony loam, 30 fo 80 percent slopes,
eroded (MbG2).—This 1s the only Maymen soil mapped in
the survey area. It has moderate permeability. Runoff is
rapid to very rapid, and the hazard of further erosjon is
high to very high. Available water capacity is 0.75 to
2.5 inches. Bedrock is at a depth of 6 to 20 inches. Stones
cover 3 to 15 percent of the surface.

Included with this soil in mapping were areas of Jose-
phine, Marpa, Millsholm, and Sheetiron soils and areas of
Colluvial land.

This Maymen soil is used for watershed and as range and
wildlife habitat, Capability unit VIIs-1(15, 17, 18);
Very Shallow Loamy range site; woodland saitability
group, not assigned ; wildlife group 6.

McCarthy Series

The McCarthy series consists of well-drained soils that
are underlain by basalt. These soils are on uplands in the
eastern part of the survey area near Shingletown, Whit-
more, Montgomery Creek, and Big Bend. Slopes range
from 0 to 85 percent. Elevation ranges from 2,000 to 5,000
feet. The annual precipitation is 35 to 70 inches, and the
average annual air temperature is about 54° F. The 32° F,
growing season is 150 to 225 days, and the 28° ¥. growing
season is 200 to 250 days. The vegetation is mixed conifers
or hrush.

SOIL SURVEY

In a representative profile the surface layer is dark-
brown, medium acid stony sandy leam and gravelly sandy
loam about 20 inches thick. The upper part of the subsoil is
strong-brown, slightly acid very cobbly sandy loam about
13 inches thick. The lower part of the subsoil is yellowish-
red, slightly acid very cobbly sandy loam. Hard basalt is
at-a depth of about 44 inches.

The areas of McCarthy soils are used as woodland and
wildlife habitat and for watershed.

Representative profile of MeCarthy stony sandy loam, 0
to 80 percent slopes, in an area of Cohasset-MeCarthy com-
plex, { to 30 percent slopes, about 4 miles northeast of
Shingletown in the SE1/ ser. 24, T. 81 N, R. 1 E.:

Al1-0 to 4 inches, dark-brown (7.5YR 4/4) stony sandy Ioam,
dark brown (7.5YR 3/2) moist; strong, very fine, gran-
ular structure; soft, very friable, nonsticky and non-
plagtic ; mahy very fine roots and few fine and medinm
roots; many very fine interstitial pores; medium acid;
gradual, smooth houndary.

Al2—4 to 20 inches, dark-brown (7.5YR 4/4) gravelly sandy
loam, dark reddish brown (5YR 3/3) moist; strong,
very fine, granular gtructure; soft, very friable, non-
sticky and nonplastic; many very fine roots and few
fine and medium roots; many very fine inferstitial
pores; medium acid; diffase, smooth boundary.

B21-—20 to 33 inches, strong-brown (7T.5YR 4/6) very cobbly
sandy loam, yellowish red (§YR 3/6) moist; strong,
very fine, granular structure; soft, very friable, non-
sticky and nonplastic; many very fine roots and few
fine and medium roots: many very fine interstitial
pores ; slightly acid; diffuse, smooth boundary.

B22—33 to 44 inches, yellowish-red (5YR 4/6) very cobbly
sandy loam, dark reddish brown (5YR 2/4) moist;
strong, very fine, granular structure ; soft, very friable,
nonsticky and nonplastic ; common very fine roots and
few fine roois; many very fine interstitinl pores;
slightly acid; abrupt, irregular boundary.

R-—44 inches, hard basalt.

The A horizon ranges from 18 to 20 inches in thickness, from
very dark grayish brown to reddish hrown in color, from
very stony sandy loam to loam In texture, and from slightly
acid to medinm acid in reaction, The B21 horizon ranges from
106 to 20 ineches in thickness, from dark brown to reddish yel-
low in color, and from slightly acid to medinm acid in reaction.
The B22 horizon ranges from 12 to 20 inches in thickness, from
reddish brown to yellowish red in color, from very cobbly
sandy loam to very gravelly loam in texture, and from slightly
acid to medium acid in reaction. Basalt is at a depth of 40
to 60 inches,

McCarthy soils generally are near areas of Aiken, Cohas-
get. Kilare, Sites, and Windy soils, In the survey area Me-
Carthy soils are mapped only in complexes and undifferentiated
units with Cohasset and Windy soils.

Millsap Series

The Millsap series consists of well-drained soils that
are underlain by sedimentary rock. These soils are on
uplands in the western part of the survey area in areas
of the Bald IIills sonth of Ono. Slopes range from 5 to
75 percent. Elevation ranges from 700 to 1.500 feet. The
annual precipitation is 30 to 40 inches, and the average
annual air temperature is about 62° . The 32° F. grow-
ing season is 200 to 250 days, and the 98° F. growing
season is 275 to 325 days. The vegetation is grasses, blue
oak, and manzanita.

In a representative profile the surface layer is light
brownish-gray and pale-brown, slightly acid loam about
11 inches thick. The subsoil is yellowish-brown, slightly
acld silty clay. Sandstone and shale are at a depth of
about 33 inches.
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‘The arcas of Millsa soils are used mainly as range and
wildlife habitat and for watershed. Small areas are used
as dryland and irrigated pasture.

Representative profile of Millsap loam, 30 to 50 percent
slopes, about 5 miles southwest of Ono 1n the W14 sec.
33, T. 30N, R.TW.:

A1l—0 to 2 inches, light brownish-gray (10¥R 6/2) loam,
brown (10YR 5/3) moist; moderate, fine and medium,
gubangular blocky structure and moderate, coarse,
platy structure; slightly hard, firm, slightly sticky
and slightly plastic; common very fine roots and few
fine roots: many very fine interstitial and tubular
pores ; slightly acid; gradual, wavy boundary.

AZ-—2 to 11 inches, pale-brown (10YR 6/3) heavy loam, dark
brown (LOYR 4/8) moist; moderate, coarse, guban-
gular blocky structure; hard, firm, sticky and slightly
plastie; common very fine roots and few fine roots;
many very fine interstifial and tubular pores ; slightly
acid ; abrupt, wavy boundary.

B2i—11 to 33 inches, vellowish-brown (10YR 5/4) light silty
clay, dark yellowish brown (10YR 4/4) moist; mas-
sive; very hard, very firm, sticky and very plastic;
few very fine roots; many very fine tubular pores;
continnons thick clay films in pores and on ped faces:
slightly acid ; gradual, smooth boundary.

B—33 inches, sandstone and shale.

The A horizon ranges from 10 to 15 inches in thickness,
from grayish brown to light brownish gray or light yellowish
brown in color, and from slightly acid to medinm acid. The
B2t horizon ranges from 10 to 25 inches in thickness, from
dark brown to yellowish brown in color, from light clay or
gilty clay to clay in texture, and from slightly acid to
medium acid in reaction. Hard sandstone, ghale, or con-
glomerate is at a depth of 20 to 40 inches.

Millsap soils generally are Dear areas of Gaviota, Lodo,
Millsholm, Parrigh, Sehorn, and Tehama soils.

Millsap loam, 5 to 30 percent slopes [McD! —This soil
has slow permeability. Runoff is medium to rapid, and
the hazard of erosion is moderate to high. Available
water capacity is 4 to 7 inches. Sandstone and shale are
at o depth of 20 to 40 inches.

Tncluded with this soil in mapping were areas of Gaviota
and Parrish soils.

This Millsap soil is used mainly as range and dryland
pasture, but a few areas are used as irrigated pasture.
Capability unit IVe-3(17, 18, 22) Loamy range site;
woodland suitability group, not assigned; wildlife group

5.

Millsap loam, 30 to 50 percent slopes iMcE].—This soil
has the profile described as representative for the series.
Permeability is slow. Runoff is rapid, and the hazard of
erosion is high. Available water capacity is 4 to 7 inches.
Bedrock is at a depth of 20 to 40 inches.

Included with this soil in mapping were areas of Gaviota
goils.

T'his Millsap soil is used as range and wildlife habitat
and for watershed. Capability unit VIe-1(15, 17, 18):
Loamy range site; woodland suttability group, not as-
signed ; wildlife group 5.

Millsap loam, 50 to 75 percent slopes (McG).—This
goil has slow permeability. Runoff is very rapid, and the
hazard of erosion is very high. Available water capacity
is 4 to 7 inches. Bedrock is at a depth of 20 to 40 inches.

Tncluded with this soil in mapping were areas of
Gaviota soils.

This Millsap soil is used as range and wildlife habitat
and for watershed. Capability umit VIIe-1{15, 18);
Loamy range site; woodland suitability group, not as-
signed ; wildlife group 3.
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Millsap very rocky loam, 10 to 50 percent slopes
(MdE).—This soil has slow permeability. Runoff is medium
to rapid, and the hazard of erosion is moderate to high.
Available water capacity is 4 to 7 inches. Sandstone and
shale are at a depth of 20 to 40 inches. Ex osed bedrock
outcrops cover 10 to 25 percent of the surface.

Tncluded with this soil in mapping were areas of Gaviota
and Millsholm soils.

This Millsap soil is used as range and wildlife habitat
and for watershed. Capability unit VIs-1(15, 18) ; Loamy
range site; woodland suitabihity group, not assigned ; wild-
life group 5.

Millsholm Series

The Millsholm series consists of well-drained soils that
are underlain by sedimentary and metasedimentary rock.
These soils are on uplands in the western and north-central
parts of the survey arca near Platina, Ono, Bella Vista,
and Whitmore. Slopes range from 3 to 75 percent. Eleva-
tion ranges from 700 to 1,800 feet. The annual precipita-
tion is 30 to 40 inches, and the average annual air tempera-
ture is about 62° F. The 82° F. growing season is 200 to
950 days, and the 28° F. growing season is 250 to 240 days.
The vegetation is annual grasses and forbs, blue oalk, Dig-
ger pine, poison oak, and manzanita.

In a representative profile the surface layer is grayish-
prown and light brownish-gray, slightly acid aravelly
loam about 7 inches thick. The subsoil is brown, medium
acid gravelly loam. Sandstone and conglomerate are at a
depth of 16 inches.

The areas of Millsholm soils are nsed as range and wild-
life habitat and for watershed.

Representative profile of Millsholm gravelly loam, 30 to
50 percent slopes, about 415 miles northeast of Platina in
the SW14,8SW14 sec. 6, 1. 20 N., R. 8 W.:

A1l—0 to 2 inches, grayish-brown {10YR 5/2) gravelly light
loam, very dark grayish brown (10YR 8/2) moist ;
moderate, fine, subangular blocky structure; soft,
friable, nonsticky and nonplastic; many very fine roots ;
many very fine interstitial pores; glightly acid; clear,
smooth boundary.

A% 2 to 7 inches, light brownish-gray (10¥R 6/2) gravelly
loam, dark brown {10YR 3/3) moist; moderate, fine
and medium, subangular blocky structure; slightly
hard, firm, slightly sticky and slightly plastic; many
very fine roots; many very fine interstitial pores;
slightly acid; clear, wavy boundary.

B2 7 to 16 inches, brown (10YR 6/3) gravelly loam, dark
vellowish brown (10YR 3/4) moist; weak, medium,
gubangular blocky structure; glightly hard, firm,
slightly sticky and slightly plastic ; common very fine
and fine roots; common fine tubular pores; medium
acid; abrupt, irregular boundary.

R-16 inches, sandstone and conglomerate.

The A horizon ranges from 4 ‘to 10 inches in thickness, from
grayish brown to pale brown or light brownish gray in color,
and from neutral to strongly acid in reaction. The B2 horizon
ranges from 4 to 10 inches in thickness, from yellowish brown
or brown to light brown in color, and from slightly acid to
mediom acid in reaction. Hard sandstone, shale, conglomerate,
or metasedimentary rock is at a depth of & to 20 inches,

‘Millsholm soils generally are mear areas of Gaviota, Jose-
phine, Kilare, Maymen, Ychorn, and Sites soils.

Millsholm gravelly loam, 3 to 30 percent slopes
(MeD].—This soil has moderate permeability. Runoff is
medium to rapid, and the hazard of erosion is moderate
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to high. Available water capacity is 1.5 to 8 inches. Bed-
rock 1s at a depth of 12 to 20 inches.

Included with this soil in mapping were areas of
Gaviota and Millsap soils.

This Millsholm soil is used as range. Capability unit
Vle-1(15, 17, 18) ; Shallow Loamy range site; woodland
suitahility group, not assigned; wildlife group b.

Millsholm gravelly loam, 3 to 30 percent slopes,
eroded (MeD2).—This soil has moderate permeability.
Runofl is medium to rapid, and the hazard of further
erosion is moderate to high, Available water capacity is
1 to 2.5 inches. Bedrock is at a depth of 8 to 16 inches.

Included with this soil in mapping were areas of
Gaviota and Millsap soils.

This Millsholm so1l is used as range and wildlife habitat
and for watershed. Capability unit VIe-1(15, 17, 18);
Shallow Loamy range site; woodland suitability group,
not assigned; wildlife group 5.

Millsholm gravelly loam, 30 to 50 percent slopes
{MeE).—This soil has the profile described as representa-
tive for the series. Permeability is moderate. Runoff is
rapid, and the hazard of erosion is high, Available water
capacity is 1.5 to 8 inches. Bedrock is af a depth of 12 to 20
inches,

Included with this soil in mapping were small areas
of Graviota soils,

This Millsholm soil is used as range and wildlife habitat
and for watershed. Capability unit VIle-1(15, 18) ; Shal-
low Loamy range site; woodland suitability greup, not
assigned ; wildlife group 5.

Millsholm gravelly loam, 50 to 75 percent slopes
(MeG).—This soil has moderate permeability, Runeff is
very rapid, and the hazard of erosion is very high, Avail-
able water capacity is 1.5 to 3 inches. Sandstone and con-
glomerate bedrock are at a depth of 12 to 20 inches.

Included with this soil in mapping were areas of
Gaviota and Millsap soils.

This Millsholm soil is used as range and wildlife habitat
and for watershed. Capability unit VIIe-1{15, 18) ; Shal-
low Loamy range site; woodland suitability proup, not
assigned ; wildlife proup 5. '

Millsholm very rocky loam, 30 to 50 percent slopes,
eroded {MfE2).—This soil has moderate permeability. Run-
oft 13 rapid, and the hazard of further erosion is high,
Available water capacity is 1 to 2.5 inches. Sandstone and
conglomerate bedrock are at a depth of 8 to 16 inches, Tox-
posed bedrock outerops cover 10 to 25 percent of the
surface.

Inecluded with this soil in mapping were small areas
of Gaviota and Millsap soils.

This Millsholm soil is nsed as range and wildlife habitat
and for watershed. Capability unit VITs—1 15, 17, 18);
Shallow Loamy range site; woodland suita ility group,
not assigned; wildlife group 5.

Millsholm very rocky loam, 50 to 70 percent slopes,
eroded (MfF2).—This soil has moderate permeahbility. Run-
ofl is very rapid, and the hazard of further crosion is very
high. Available water capacity is 1 to 2.5 inches. Bedrock
is at a depth of § to 16 inches. Tixposed bedrock outcrops
cover 10 to 25 percent of the surface.

Included with this soil in mapping were areas of
Gaviota and Millsap soils.

This Millsholm soil is used as range and wildlife habi-
tat and for watershed, Capability unit VITs—1 (15,17, 18) ;

Shallow Loamy range site; woodland suitability group,
not assigned ; wildlife group 5.

Moda Series

The Moda serics consists of well-drained and moderately
well drained soils that have a hardpan. They formed in
gravelly, mixed, old alluvium on terraces or fans in
the central part of the survey area near Cottonwood,

Olinda, Redding, and Bella Vista, Slopes are 0 to 5 per-
cent. Elevation ranges from 500 to 800 fect. The annual
precipitation is 25 to 33 inches, and the average annual
air temperature is ahout 68° F. The 32° T, growing sea-
son is 230 to 270 days, and the 28° T, growing season is
310 to 340 days. The vegetation is annual grasses and

forbs on the moderately well drained areas and orasses
and scattered blue oak, Digger pine, and manzanita on
the well-drained arcas.

In a representative profile the surface layer is light
yellowish-brown and yellowish-brown, medium acid very
fine sandy loam and loam about 19 inches thick. The sub-
soil is yellowish-brown, slightly acid clay. A strongly ce-
mented hardpan is at a depth of about 24 inches.

The arcas of Moda soils are used for irrigated crops and
ag irrigated pasture.

Representative profile of Moda loam, 0 to 3 percent
slopes, about 5 miles west of Cottonwood, 1/, mile south-
west of N14 corner of sec. 12, T.20 N, R. 5 W.:

Al11—0 to 2 inches, light vellowish-hrown (10YR 6/4) very fine
sandy loam, dark yellowish-brown (10YR 4/4) moist ;
wedals, thin, platy structure; slightly hard, friable,
nonsticky and slightly plastic; many very fine ooty ;
many very fine interstitial and tubular pores and few
fine tubular pores; medinm acid; clear, smooth
boundary.

Al2—2 to 19 inches, yellowish-hrown (10YR 5/4). loam, dark
vellowish brown (10YR 4/4) meist: massive; glightly
hard, friable, nonsticky and slightly plastic; many
very fine roots; many very fine interstitial and rubu-
lar pores and few fine tubular pores; medium acid;
abrupt, wavy boundary.

B2t—19 to 24 inches, yellowish-brown (10YR 5/4) clay, dark
yellowish brown (10YR 4/4) moist; strong, medium,
columuar structure, thin (1/16-% ineh) light brown-
ish-gray coatings on tops of columns; very hard, very
firm, very sticky and plastic; common very fine roots;
common very fine tubular pores; continuwous mad-
erately thick clay films on ped faces and lining tubu-
lar pores; slightly acid; abrupt, wavy boundary.

Clm—24 to 39 inches, light wvellowish-brown (2.5Y 8/4)
strongly cemented iron silica hardpan, dark yellowish
brown (10YR 4/4) moist; massive; few very fine
roots on surface; moderately thick clay films on frac-
fure planes; moderately alkaline diffuse, irregular
boandary,

1IC2—39 to 60 inches, mixed older stratified alluvium of sand
to clay texture.

The A horizon ranges from 6 to 24 inches in thickness, from
brown to very pale brown or vellowish brown to light yellow-
ish brown in color, from very fine sandy loam to loam or
gravelly loam in texture, and from slightly acid to mediom
actd in reaction. The B2t horizon ranges from 4 fo 12 inches
in thickness, from brown to pale brown or vellowigh hrown
in color, and from slightly acid to mildly alkaline in reaction.
The Cm horizon is at a depth of 10 to 86 inches and is indurated
or strongly cemented. The ITC2 horizon is very cobbly in places.

Moda soils generally are noar areas of Churn, Hillgate,
Perkins, Red Bluff, Redding, and Tehama soils,

Moda loam, 0 to 3 percent slopes {MgA).—This soil has
the profile described as representative for the series. Tt is
well drained and has very slow permeability. Runoff is
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very slow, and the hazard of erosion is none to slight.
‘Available water capacity is 3.5 to 6.5 inches. Roots can
penctrate to the hardpan that is at a depth of 20 to 36
nehes.

Included with this soil in mapping were areas of Churn,
Hillgate, and Tehama soils.

This Moda soil is used as irrigated and dryland pasture.
SQmall areas are used for irrigated erops. Capability unit
ITIs-8(17) ; range site, not assigned; woodland suitability
group, not assigned ; wildiife group 2.

Moda loam, seeped, 0 to 3 percent slopes (MhA) —This
soil is in swales or shallow channels on terraces. It has a
proiile similar to the one deseribed as representative for
the series, except that the surface layer and subsoil are
mottled. This soil is moderately well drained and has very
slow permeability. Runoff is very slow, and water tends
to pond on the surface of this soil and to remain above the
hardpan for significant periods after wetting. Available
water capacity 1s 2 to 6.5 inches. Roots can penetrate to the
hardpan that is at o depth of 10 to 36 inches.

Included with this soil in mapping were areas in which
the hardpan is at a depth of more than 36 inches or in
which there is no hardpan. Also included were areas of
soils that have a clay loam subsoil and marshy areas.

This Moda soil is used as irrigated and dryland pasture.
Because this goil is wetter longer than other Moda soils,
the grazing season is generally extended Into summer. Ca-
pability nnit IVw-2(17) ; range site, not assigned ; wood-
land suitability group, not assigned; wildlife group 2.

Moda loam, shallow, 0 to 5 percent slopes (MkB].—
This soil is well drained and has very slow permeability.
Runoff is slow. and the hazard of erosion is slight. Avail-
able water capacity is 2 to 4 inches. Roots can penetrate to
the hardpan that is at a depth of 10 to 20 inches.

Tneluded with this soil in mapping were areas of Hill-
gate, Perking, and Redding soils and areas of Moda soils
that are deeper to the hardpan.

This Moda soil is used mainly as dryland pasture. Small
areas are used as irrigated pasture. Capability unit IVs-
3(17); range site, not assigned; woodland suitability
group, not assigned ; wildlife group 2.

Molinos Series

The Molinos series consists of well-crained and moder-
ately well drained soils that formed in alluvium from basic
roclk. These soils arve on flood plains and altuvial fansin the
east-central part of the survey area from the Sacramento
River and Cow Creek to Whitmore and Oak Run. Slopes
are 0 to 3 percent. Elevation ranges from 600 to 2,000 feet.
The annual precipitation is 30 to 40 inches, and the aver-
age annual air temperature is about 62° F. The 32° F.
growing season is 200 to 250 days, and the 28° T. growing
soason is 230 to 325 days. The vegetation is valley oak, blue
oak, sycamore, Digger pine, wild grapes, and annual
grasses and forbs,

In a representative profile the surface layer is grayish-
brown, neutral fine sandy loam about 11 inches thick. The
substratum is grayish-brown, neutral and mildly alkaline
fine sandy loam and silt loam that grades, at a depth of
about 51 inches, to gray, mildly alkaline fine sandy loam
that has lenses of gravel.

The areas of Molinos soils are used for irrigated and
dryland crops.

Representative profile of Molinos fine sandy loam,
seeped, about 514 miles cast of Cottonwood, 1,000 feet
northeast of the southwest corner of see. 2, T. 20 N, R.
aW.:

Al_-0 to 11 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) moist; weak,
coarse, prismatic structure; slightly hard, very Iri-
able, nonsticky and slightly plastic; many very fine
roots and few fine and medium roots ; many very fine
interstitial pores ; neutral ; gradual, smooth houndary.

(1—11 to 40 inches, grayish-brown (10YR 5/2) fine sandy
loam, dark brown (10YR 3/2) moist; massive ; slightly
hard, friable, nonsticky and slightly plastie; common
medium and coarse roots; many very fine interstitial
pores and few fine tubmlar pores; thin intermittent
Jenges of sand and fine sand throughout the horizon;
neutral; gradual, smooth boundary.

C2—40 to 51 inches, grayish-brown (1I0YR &/2) silt loam, very
dark grayish brown (10YR 3/2) moist ; few, fine, dis-
tinet, yellowish-brown (10YR 5/4) motfles; magsive;
glightly hard, friable, slightly sticly and slightly plas-
tie; common medinm and eoarse roots; many very fine
and fine tubular pores; mildly alkaline; gradual,
smooth houndary.

03—51 to 70 inches, gray (10YR 5/1) fine sandy loam, very
dark grayish brown (10YR 3/2) moist; few, fine, dis-
tinet, vellowish-brown (10YR 5/4) mottles; massive;
slightly hard, very friable, nonsticky and slightly plas-
tic: common medium and coarse roots; few lenses and
strata of gravel ; mildly alkaline,

The A horizon ranges from 10 to 30 inches in thickness, from
grayish brown to dark gray in color, from gandy loam to loam
in texture, and frem slightly acid to neutral in reaction. The
C horizon ranges from brown to grayish brown or gray in eolor,
from stratified sandy loam to silt leam in texture, and from
slightly neid to mildly alkaline in reaction. Thin lenses of sand
or gravel are present throughout the C horizon. Stratified al-
luviom is at a depth of more than 60 inches.

Molinos soils generally are near areas of Anderson, Inks,
Los Robles, Spreckels, Supan, and Vina soils.

Molinos sandy loam, channeled (Mm).—This soil has
a profile similar to the one described as representative for
the serics, except that it has a sandy loam surface layer
and is highly stratified. Tt is channeled by rmnoff water and
is subject to flooding and deposition during wet periods.
A few areas are ponded all winter. This soil is moderately
well drained. Permeability is moderately rapid. Available
water capacity is 7.5 to 9 inches. Roots can penetrate to &
depth of more than 60 inches,

Tncluded with this soil in mapping were areas of Ander-
son and Vina soils and of Cobbly alluvial Tand, frequently
flooded, and Riverwash. Also included were areas that have
a loam or gravelly sandy loam surface layer.

This Molinos soil is nsed for irrigated hay and as jrri-
gated and dryland pasture. If this soil is protected from
flooding, it is suited to all irrigated crops and to orchards.
Capability wnit ITVw-2(17); range site, not assigned
woodland suitability group, not assigned ; wildlife group 2.

Molinos fine sandy loam [Mn].—This soil is well
drained. Mottles are lacking, but the profile otherwise is
similar to that described as representative for the serics.
Permeability is moderately rapid. Runoff is very slow, and
the hazard of crosion is mone to slight. Available water
capacity is 7.5 to 9 inches. Roots can penetrate to a depth
of more than 60 inches.

Tncluded with this soil in mapping were small areas of
Anderson and Vina soils and of Cobbly alluvial land, fre-
quently flooded.

This Molinos soil is used mainly for irrigated and dry-
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land hay and as irrigated pasture. Small areas are used for
other irrigated crops and for orchards. Capability unit I--
1(17); range site, not assigned; woodland suitability
group, not assigned ; wildlife group 2.

Molinos fine sandy loam, seeped (Mo].—This soil has
the profile described as representative for the series. It is
moderately well drained and has moderately rapid permea-
bility. Water ponds on the surface for significant periods
after rain or irrigation. Erosion is not a hazard. Available
water capacity 1s 7.5 to 9 inches. Roots can penetrate to a
depth of more than 60 inches.

Included with this soil in mapping were areas of Ander-
son and Vina soils and areas of Cobbly alluvial land, fre-
quently flooded, and Riverwash.

This Molinos soil is used mainly for irrigated hay and
as irrigated and dryland pasture. Small areas are used for
other irrigated crops. Capability unit ITw-2(17, 22);
range site, not assigned; woodland suitability group, not
assigned ; wildlife group 2.

Myers Series

The Myers series consists of well-drained soils that
formed in alluvium from sedimentary material. These soils
are on_intermediate terraces and fans in the east-central
part of the survey area along Cow Creek and its tributaries
Irom Millville and Bella Vista east to Whitmore and Oak
Run. Slopes are 0 to 8 percent, Elevation ranges from 600
to 2,000 feet. The annual precipitation is 30 to 36 inches,
and the average annual air temperature is about 62° T,
The 32° F. growing season is 200 to 250 days, and the
28° F. growing season is 250 to 325 days. The vegetation
is annual grasses and forbs,

In a representative profile the surface layer, to a depth
of about 21 inches, is grayish-brown, slightly acid and neu-
tral silty clay loam and silty clay. Below this layer, to a
depth of about 36 inches, it is gray, moderately alkaline
siley clay. The substratum is grayish-brown, moderately
alkaline silty clay to a depth of about 54 inches. Below, to
a depth of more than 60 inches, it is light olive-hrown,
moderately alkaline gravelly silty elay loam.

The areas of Myers soils are used mainly as dryland and
irrigated pasture. A few areas are used for irrigated CTOpSs.

Representative profile of Myers silty clay, 3 to 8 percent
slopes, on Oak Run Road, 5 miles northeast of Millville,
2,000 feet northwest of the center of sec. 20, T. 32 N., R.
2 W.:

All—0 to 2 inches, grayish-brown (23Y 5/2) silty clay Toam,
dark grayish brown (2.5Y 4/2) maoist: moderate, thin
and medium, platy structure; very hard, firm, slightly
sticky and very plastic; common very fine roots ; many
very fine tubular pores; slightly acid; abrupt, smooth
boundary.

Al2—2 to 10 inches, grayish-brown (2.5Y 5/2) silty clay, dark
grayish brown (2.5Y 4/2) moist; weak, coarse, pris-
matie structure; very hard, very firm, slightly sticky

and very plastic; common very fine roots ; many very
fine tubular pores; slightly acid; clear, smooth bound-

ary.

A13—10 to 21 inches, grayish-brown (2.5Y 5/2) silty clay, dark
grayish brown (2.5Y 4/2) moist; moderate, eoarse,
Prismatic structure; very hard, very firm, slightly
sticky and very plastic: common very fine roots; com-
mon very fine tubular pores; common thin clay films
or pressure faces on ped faces; neutral ; clear, smooth
boundary.

Al14-—21 to 36 inches, gray (5Y 5/1) silty clay, olive (5Y 4/3)

moist; moderate, coarse, angular blocky structure ;
very hard, very firm, slightly sticky and very plastic;
few very fine roots; common fine tubular pores; con-
tinuous thin elay films or pressure faces on ped faces;
common slickensides; moderately alkaline; gradual,
smooth boundary.

C1—36 to 54 inches, grayish-brown {(2.5Y 5/2) silty clay, gray-
ish brown and dark grayish brown (2.5Y 5/2, 4/2)
moist ; massive; very hard, firm, sticky and very plas-
tie; many very fine tubular pores and common fine
interstitial pores; many thin clay films lining pores;
moderately alkaline: few, very small, strongly effer-
vescent rock fragments; gradnal, smooth boundary.

C2—54 to 64 inches, light olive-brown (2.6Y 5/3) gravelly silty
clay loam, olive brown (2.5Y 4/3) moist; massive;
very hard, firm, slightly sticky and plastic; many very
fine tubular pores and common fine interstitial pores ;
common moderately thick clay films lining pores : mod-
erately alkaline; slightly effervescent disseminated
lime,

The A horizon ranges from dark grayish brown or grayish
brown to dark gray or gray in eolor, from heavy elay loam to
silty clay in texture, and from medium acid to slightly acid
in reaction. This horizon ranges from 15 to 38 inches in thick-
ness, The € horizon ranges from dark gray, grayish brown,
brown, and light olive brown to olive gray in color, from silty
clay or clay to heavy clay loam in texture, and from neutral to
moderately alkaline in reaction.

Myers soils generally are near areas of Guenoc, Los Robles,
Pentz, Sehorn, Supan, Tuscan, and Vina soils.

Myers silty clay, 0 to 3 percent slopes (MrA).~This
soil has slow permeability. Runoff is very slow, and the
hazard of erosion is none to slight. Available water capac-
ity is 9 to 11 inches. Roots can penetrate to a depth of more
than 60 inches.

Included with this soil in mapping were areas of Los
Robles and Sehorn soils.

This Myers soil is used mainly as irrigated and dryland
pasture and for irrigated hay. Small areas are used for
other irrigated crops. Capability unit ITs-5(17); range
site, not assigned; woodland suitability group, not as-
signed ; wildlife group 4.

Myers silty clay, 3 to 8 percent slopes {MrB).—This soil
has the profile described as representative for the series.
Permeability is slow, Runoff is slow to medium, and the
hazard of erosion is slight to moderate. Available water
capacity is 9 to 11 inches. Roots can penetrate to a depth
of more than 60 inches.

Included with this soil in mapping were small areas of
Los Robles and Sehorn soils.

This Myers soil is used as irrigated and dryland pasture.
It is also used for other irrigated crops. Capability unit
1Ie-5(17) ; range site, not assigned ; woodland suitability
group, not assigned ; wildlife group 4.

Nanny Series

The Nanny series comsists of well-drained soils that
formed in gravelly and cobbly glacial outwash alluvium
from voleanie rock. These soils are on plateaus and valleys
in the eastern part of the survey area nhear Viola, Latour
State Forest, Whitmore, and Montgomery Creek, Slopes
are {} to 8 percent. Elevation ranges from 4,000 to 6,000
feet. The annual precipitation is 45 to 60 inches, and the
average annual air temperature is about 44° F. The 32° F.
growing season is 90 to 125 days, and the 28° F. growing
season is 100 to 150 days. The vegetation is mixed conifers,

In a representative profile the surface layer is very dark
grayish-brown, medium acid stony loam about 2 inches
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thick. The subsoil is brown, medium acid stony sandy loam
and very cobbly sandy loam about 34 inches thick. The sub-
stratum is yellowish-brown and light yellowish-brown,
very strongly acid very cobbly sandy loam to a depth of
more than 60 inches.

The areas of Nanny soils are used as woodland and wild-
life habitat and for watershed.

Representative profile of Nanny stony sandy loam, 0 to 8
percent slopes, along State Route 44 south of the camp-
ground at Viola in SW14 sec. 19, T.31 N., R. 3 E.:

A1—0 to 2 inches, very dark grayish-brown (10YR 3/2) stony
loam, very dark brown (10YR 2/2) moist; strong,
very fine, crumb structure; soft, very friable, non-
sticky and nonplastic; many very fine roots; many
very fine interstitial pores; medium acid; abrupt,
gmooth boundary.

B1-2 to 20 inches, brown (7.5YR §/4) stony sandy loam, dark
brown (7.5YBE 3/4) moist; strong, very fine, crumb
structure ; soft, very friable, nonsticky and nonplas-
tic; few fine and medium roots and many very fine
roots; many very fine interstitial pores; medium
aeid ; diffuse, irregular bonndary.

B2—20 to 86 inches, brown (7.5YR 5/5) very cobbly sandy
loam, darlk reddish brown (5YR 8/4) moist; strong,
very fine, erumb siructure; soft, very friable, non-
sticky and nonplastic ; few fine and medinum and many
very iine roots; many very fine inferstitial pores;
medinm acid ; diffuse, irregular boundary.

C1—36 to 60 inches, yellowish-brown (10¥YR 5/4) very cobbly
gandy loam, dark brown (7.5YR 4/4) moist; strong,
very fine, granular structure; soft, very friable, non-
sticky and nonplastie; few fine and medinm roots and
many very fine roots: many very fine interstitial
pores; very strongly acid; abrupt, irregular
boundary.

C2—60 to 66 inches, light yellowish-brown (10XR 6/4) very
cobbly sandy loam, mottled, strong brown and dark
brown {(7.5YR 576, 4/4) moist; strong, very fine,
granular structure; hard, very firm, nonsticky and
nonplastic; few fine and medium roots and many
very fine roots; many very fine interstitial pores;
horizon appears to be cemented with yellowish eol-
loids in bridges ; very strongly acid.

The A horizon ranges from 2 to 12 inches in thickness, from
very dark grayish brown to brown in color, from stony coarse
sandy loam to stony loam in texture, and from slightly acid
to strongly acid in reaction. The B2 horizon ranges 15 to 45
inches in thickness, from brown to very pale brown in color,
from very gravelly sandy loam to very cobbly heavy loam in
texture, and from medium acid to very strongly acid in reac-
tion. The C horizon is very gravelly or very cobbly sandy
loam.

Nanny soils generally are near areas of Aiken, Cohasset, and
Windy soils and of the Lyonsville-JTiggs complexes,

Nanny gravelly sandy loam, 0 to 8 percent slopes
{NaB).~—This soil has a profile similar to the one described
as representative for the series, except that the surface
layer is gravelly sandy loam. Permeability is rapid. Run-
off is slow, and the hazard of erosion is slight. Available
water capacity is 4 to 5.5 inches. Roots can penetrate to a
depth of more than 60 inches.

Included with this soil in mapping were areas of soils
that have a consolidated substratum at a depth of 40 to
60 inches and areas of Cohasset and Windy soils. Also
included were areas of a brown soil that has 2 loam surface
layer and a clay loam subsoil.

This Nanny soil is used as woodland and wildlife
habitat. At lower elevations, if water is available, it is
suited to irrigated pasture. Capability unit I1Ie-1(22);
range site, not assigned; woodland suitability group 1;
wildlife group 8.

47

Nanny stony sandy Ieam, 0 fo 8 percent slopes (NbB).—
This soil has the profile deseribed as representative for the
series. Permeability is rapid. Runoff is slow, and the
hazard of erosion is slight, Available water capacity is £
to 5.5 inches. Roots can penetrate to a depth of more than
60 inches. Stones and cobblestones cover (.01 to 3 percent
of the surface.

Tnchuded with this soil in mapping were areas of soils
that have a consolidated substratum at a depth of 40 to
60 inches and arcas of Cohasset and Windy soils. Also in-
cluded were areas of a soil that has a brown loam surface
layer and a brown clay loam subsoil and areas that are
brown sand underlain by basic igneous rock.

This Nanny soil is nsed as woodland and wildlife
habitat. Capability unit IVe-T7(22); range site, not as-
signed ; woodland suitability group 1; wildlife group 8.

Nanny-Windy cemplex, 0 to 8 percent slopes [NcB}.—
About 75 percent of this complex is Nanny gravelly sandy
loam, § to § percent slopes, and 25 percent is Windy stony
sandy loam, 0 to 8 percent slopes. A few small areas of
soils that are similar to Windy soils but that are less than
40 inches deep over bedrock were included in mapping.

The Nanny soil has a profile similar to the one described
as repersentative for the Nanny series, except that the
surface layer is gravelly sandy loam. Permeability is
rapid. Available water capacity is 4 to 5.5 inches, Roots
can penetrate to a depth of more than 60 inches.

The Windy soil has a profile similar to that described
as representative for the Windy series. It has rapid
permeability. Available water capacity is 3.5 to 5.5 inches.
Roots can penetrate to a depth of more than 60 inches.
Exposed bedrock outcrops associated with the Windy
soil cover 10 to 25 percent of the surface.

Runoff is slow on the soils of this unit. The hazard of
erosion is slight.

The areas of these soils are used as woodland and wild-
life habitat and for watershed. Capability umit IEe-
1(22); range site, not assigned; woodland suitability
group 1; wildlife group 8.

Neuns Series

The Neuns series consists of well-drained soils that
are underlain by basic metavolcanic rock, mainly green-
stone. These soils are on uplands in the western and
north-central parts of the survey area near Platina, Ono,
French Gulch, Shasta, and Montgomery Creek. Slopes
range from 8 to 80 percent. Elevation ranges from 1,000
to 5,000 feet. The annual precipitation is 30 to 60 inches,
and the average annual air temperature is about 52° F.
The 32° F. growing season is 150 to 200 days, and the 28°
F. growing season is 200 to 3800 days. The vegetation is
mixed conifers, oaks, and shrubs.

In a representative profile the surface layer is pale-
brown, medium acid very stony loam about 5 inches thick.
The substratum is very pale brown, strongly acid gravelly
and very gravelly silty clay loam. Fractured greenstone
is at a depth of about 23 inches.

The areas of Neuns soils are used as woodland and
wildlife habitat and for watershed.

Representative profile of Neuns very stony loam, 50 to
80 percent slopes, about 10 miles west of Redding and 1
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mile west of Whiskeytown Reservoir, in sec, 29, T. 82 N,
R.6W.:

01—14 inch to O, black calk, canyon nak, and yellow pine litter.

Al—0 to 5 inches, pale-brown (10YR 6/3) very stony loam,
brown (10YR 5/3) moist; massive; soft, friable,
slightly sticky and plastic; many very fine roots and
few fine and mediuvm roots; many very fine and few
fine tubular and interstitial pores; medium acid;
gradual, smooth boundary.

C1. -5 to 13 inches, very pale brown (10YR 7/4) gravelly light
silty clay loam, yellowish brown (10YR 5/58) moist;
moderate, medinm, subangular blocky structure;
slightly hard, friable, sticky and plastic; many very
fine roots, common fine and medium roots, and few
coarse roots; many very fine and common fine tubu-
lur and interstitial pores; strongly acid; gradual,
smonth boundary.

€02—13 fo 23 inches, very pale brown (10YR 7/3) very gravelly
#ilty clay loam, yellowish brown (10YR 5/4) moist;
moderate, medium, subangular blocky structure;
slightly hard, friable, sticky and plastic: common
very fine and fine rools and few medium roots; many
very fine and few fine tubular and interstitial pores;
many moderately thick clay films in pores and as
bridges; strongly acid; abrapt, irregular boundary,

R—23 inches, fruetured weathered greenstone; continuous
moderately thick clay films on fracture planes; very
strongly acid.

The A horizon ranges from 5 to 8 inches in thickness, from
brown to pale yellow in color, and from very stony loam to
very stony light silty clay loam in fexture, The C horizon ranges
from 15 to 34 inehes in thickness, from very gravelly
heavy sandy leam to very gravelly silty elay loam in texture,
and from medium acid to strongly acid in reaction. Fractured,
weathered basic metavoleanic rock is at a depth of 20 to 40
inches.

Neung goils generally are near areas of Auburn, Boomer,
Chaix, Geulding, Sheetiron, and Stonyford soils and of Land-
slides.

Neuns very stony loam, 8 {o 50 percent slopes [NdE).—
This s0il has moderate permeability. Runoff is medium to
rapid, and the hazard of erosion is moderate to high. Avail-
able water capacity 1s 2 to 4.5 inches. Bedrock is at a
depth of 20 to 40 inches. Stones cover 3 to 15 percent of
the surface.

Inelnded with this soil in mapping were small areas of
Boomer and Goulding soils and of Tandslides.

This Neuns s0il is used as woodland and wildlife habi-
tat and for watershed. Capability unit VIs-1(22) ; range
site, not assigned ; woodland suitability group 5; wildlife
group 8.

Neuns very stony loam, 50 to 80 percent slopes
INdG).—This soil has the profile deseribed as representa-
tive for the series. Permeability is moderate. Runoff is
very rapid, and the hazard of erosion is very high, Avail-
able water capacity is 2 to 4.5 inches. Roots can penctrate
to a depth of 20 to 40 inches. Stones and cobblestones
cover 3 to 15 percent of the surface.

Included with this soil in mapping were small areas of
Boomer and Goulding soils and areas of Landslides.

This Neuns soil is used as woodland and wildlife habitat
and for watershed. Capability unit VIIs-1(22); range
site, not assigned; woodland suitability group 6; wild-
life group 8.

Newtown Series

The Newtown series consists of well-drained soils that
formed in old alluvium from mixed sources. They are on
high terraces in the central part of the survey area from

Cottonwood and Gas Point to Redding and Bella Vista.
Slopes range from 8 to 50 pereent. Flevation ranges from
500 to 1,000 feet. The annual precipitation is 28 to 40
inches, and the average annual air temperature is about
63°I". The 32° F. growing season is 200 to 250 days, and
the 28° F. growing season is 250 to 325 days. The vegeta-
tion is grasses, forbs, oaks, shrubs, and Digger pine.

In a representative profile the surface layer is brown,
slightly acid gravelly loam and mixed very pale brown and
brown, slightly acid very gravelly clay loam about 18
inches thick. The subsoil is brown, strongly acid clay and
pale-brown, slightly acid silty clay loam. At a depth of
about 65 inches, the substratum is pale-hrown, ncutral
cobbly silty clay Ioam,

The areas of Newtown soils are used as range, dryland
pasture, and wildlife habitat and for watershed.

Representative profile of Newtown gravelly loam, 30 to
50 percent slopes, eroded, about 214 miles south of Olinda,
1,300 feet north-northwest of the southeast corner of see.
34, T. 30 N.,R. 5 W.:

Al—0 to 8 inches, brown {7.5YR 5/4) gravelly loam, dark
brown (7.5YR 4/4) moist; massive; slightly hard,
friable, nonsticky and nonplastic; many very fine
roots; many very fine tubular and interstitial pores
and few fine tubular pores; sligshtly acid: clear,
smooth boundary,

8 to 18 inches, mixed, very pale brown (10YR 7,/4) and
brown (7.5YR 5/4) very gravelly clay loam, dark
brown (7.3YR 4/4} molst; massive; hard, frinble,
slightly sticky and slightly plastie; few very fine and
fine roots and many medium roots; many very fine
tubular pores; slightly acid; clear, smooth houndary.

B2t—18 to 35 inches, brown (7T.5YR 5/4) light clay, dark brown
(7.5YR 4/4) moist; common, medium, distinct, yel-
lowish-red mottles ; moderate, medium, angular blocky
structure; very hard, firm, sticky and very plastic;
few fine and many medium roots: common very fine
tubular pores ; continuous moderately thick clay films
on ped faces and in pores; manganese stains in pores
and on ped faces; strongly acid; gradval, smooth
boundary.

35 to 65 inches, pale-brown (10YR 6/3) silty clay loam,
darlk yellowish brown (10YR 4/4) moist: common,
medinm, distinet, dark-brown mottles; weak, coarse,
angular blocky structure; very hard, firm, sticky and
plastie; common medium roots ; foew very fine tubular
Pores; continuous maoderately thick clay films on ped
faces; manganese staing in pores and on ped faces;
slightly acid; gradual, smooth boundary.

C—65 to 72 inches, pale-brown (10YR 6/3) cobbly light silty
clay loam. strong brown (7.5YR 5/6) moist; common,
nmedium, reddish-brown mottles; massive; very hard,
friable, slightly sticky and plastie; common medinm
roots: many very fine tubular pores; few thin eclay
films in pores ; neutral.

The A horizon ranges from 10 to 18 inches in thickness, from
brown to light ycllowish brown or very pale brown in color,
from gravelly or stony loam tce very gravelly clay loam in
texture, and from slightly acid to strongly acid in reaction.
The B2t horizon ranges from 12 to 30 inches in thickness, from
brown to light brown to reddish yellow in color, from heavy
clay loam or silty clay fo light clay in fexture, and from
slightly acid to strongly acid in reaction. The C horizon ranges
from light yellowish brown to pale hrown in color, from
gravelly clay loam to cobbly silty clay loam in texture, and
from neutral to mediom acid in reaction. In some places the
O horizon contains clay lenses, gravelly or cohbly sand strata,
and cemented layers. In a few places congolidated tuffaceous
sediments outerop.

Newtown s=oils generally are near areas of Churn, Igo,
Perkins, Red Bluff, and Redding soils.

A3

Bit



SHASTA COUNTY AREA, CALIFORNIA 49

Newtown gravelly leam, 8 to 15 percent slopes
{NeC).—This soil has slow permeability. Runoff is medium,
and the hazard of crosion is moderate. Available water
capacity is 9 to 11 inches, The soil is more than 60 inches
deep. The content of gravel is 15 to 80 percent in the sur-
face Jayer.

Tnelyded with this soil in mapping were small areas of
Perkins and Red Bluff soils. Also included were areas of
soils that have a weakly cemented substratum at a depth of
36 to 60 inches.

This Newtown soil is used as range and dryland pasture.
Capability unit ITTe-3(17, 22); Upland Terrace range
site; woodland suitability group, not assigned; wildlife
group 5.

Newtown gravelly loam, 15 to 30 percent slopes
{NeD}.—This soil has slow permeability. Runofl is medium
to rapid, and the hazard of crosion 1s moderate to high.
Available water capacity is 9 to 11 inches. This soil is
more than 60 inches deep. The content of gravel is 15 fo
30 percent in the surface layer.

Inclnded with this soil in mapping were areas of soils
that have a weakly cemented substratum at a depth of 36
to 60 inches. Also included were areas of Perkins and Red
Bluff soils.

This Newtown soil is used as range and dryland pasture.
Capability unit IVe-38(17, 18, 22) ; Upland Terrace range
site; woodland suitability group, not assigned; wildlife
group 5.

Newtown gravelly loam, 30 to 50 percent slopes,
eroded (NeF?).—This soil has the profile described as rep-
resentative for the serics. Permeability is slow. Runoif
is rapid, and the hazard of further erosion ig high. Avail-
able water capacity is 9 to 11 inches. The soil is more than
60 inches deep. The content of gravel is 15 to 80 percent
in the surface layer.

Inecluded with this soil in mapping were aveas of soils
that have a cemented substratum at a depth of 36 to 60
inches and areas of Perkins and Red Bluff soils. Also in-
cluded were some areas of stony soils.

This Newtown soil is used as range and wildlife habitat
and for watershed. Capability unit VIe-1(15, 17, 18);
Upland Terrace range site; woodland suitability group,
not assigned ; wildlife group 5.

Newtown stony loam, 8 to 50 percent slopes, eroded
{NfE2).~—This soil has slow permeability. Runoff is medinm
to rapid, and the hazard of further erosion is moderate
to high. Avallable water capacity is 9 to 11 inches. The
soil is more than 60 inches deep. Stones cover 1 to 8 percent
of the surface, and the content of gravel is 15 to 30 percent
in the surface layer.

Included with this goil in mapping were areas of soils
that have a weakly cemented substratum at a depth of 36
to 60 inches. Also ineluded around Gas Point are areas
of a Newtown soil that has a sandy loam surface layer and,
near Cow Creek, areas of a Newtown soil that has a stony
sandy loam surface layer.

This Newtown soil is uged as range and wildlife habitat
and for watershed. Capability umt VIe-1(15, 17, 18);
Upland Terrace range site; woodland suitability group,
not assigned ; wildlife group 5.

Parrish Series

The Parrish series consists of well-drained soils that
arc underlain by schist, metasedimentary rock, or sedimen-
tary rock, They are on uplands in the western and north-
eastern parts of the survey arca near Platina, Ono, French
Gulch, and Montgomery Creek. Slopes range from 8 to 70
percent. Elevation ranges from 1,000 to 3,000 feet. The
annual precipitation ig 30 to 60 inches, and the average
annual air temperature is abont 52° F. The 82° F. growing
seasor is 150 to 200 days, and the 28° F. growing season 1s
200 to 800 days. The vegetation is shrubs, oaks, Digger
pine, annual and perennial grasses, and forbs.

In a representative profile the surface layer is brown
and reddish-brown, slightly acid and medium acid loam
about 9 inches thick. The subsoil is reddish-brown and
vellowish-red, medium acid gravelly heavy clay loam and
reddish-yellow, slightly acid gravelly heavy loam. De-
composing schistose meta-andesite bedrock is at a depth
of 38 inches.

The arcas of Parrish soils are used as dryland pasture,
range, and wildlite habitat and for watershed.

Representative profile of Parrish loam, 80 to 50 percent
slopes, about 314 miles west of Ono at the center of NW 15
gec. 3, T.80 N, R.TW.:

Al1—0 to 3 inches, brown (7.0YR 5/3) light loam, dark brown
{(7.5YR 3/3) moist; massive; hard, friable, nonsticky
and slightly plastic; many very fine roots; many very,
fine interstitial and tubular pores; slightly acid;
clear, smooth houndary,

A3—3 to 9 inches, reddish-brown (5YR 5/4) leam, reddish
brown (5YR 4/3) moist; massive; hard, friable,
slightly sticky and slightly plagtic; common very fine
roots; many very fine interstitial and tubular pores
and few fine tubular pores; medium acid; abrupt,
slightly wavy boundary.

B2tt—9 to 20 inches, reddish-brown (20YR 4/4) gravelly
heavy clay loam, red (2.5YR 4/6) with reddish-brown
coatings moist; moderate, medinm, subangnlar blocky
structure ; very hard, firm, sticky and plastie; common
very fine and few fine roots; many very fine tubular
pores and few very fine interstitial pores; common thin
clay films on ped faces and many thin clay films in
porcs ; medinm acid; diffuse, wavy boundary.

B22t—20 to 80 inches, yellowish-red (5YR 5/6) gravelly heavy
clay loam that has reddish-brown coatings on peds, red
{25YR 4/6) with reddish-brown coatings moist;
ingderate, medium, subangular blocky strueture; very
hard, firin, sticky and plastic; common very fine roots
and few fine roots; many very fine tubular pores and
few very fine interstitial pores; common moderately
thick clay films on ped faces; medium acid; gradual,
smooth boundatry.

B3t—30 to 38 inches, reddish-yellow (7.5YR 6/6) gravelly
heavy leam, yellowish red (6YR 4/6) moist; weak,
medium, subangular blocky structure; hard, firm,
sticky and plastic; few very fine roots; many very fine
interstitial and tubular pores; eommon moderately
thick clay films in pores; slightly acid; slightly ir-
regular houndary.

R—38 inches, vellowish-brown (I10YR 5/4) decomposing, but
hard, schistose meta-andesite; common clay filing
along fracture planes in upper part; slightly acid.

The A horizon ranges from 2 to 15 inches in thickness, from
reddish brown to yellowish brown or brown in color, from loam
to gravelly loam in texture, and from glightly aeid to mediom
acid in reaction. The B2t horizon ranges from 15 to 30 inches
in thickness, from reddish brown to yellowish red or reddish
vellow in eolor, from gravelly clay loam to gravelly light clay
in texture, and from slightly acid to strongly acid in reaction.
Hard fractured bedrock is at a depth of 20 to 40 inches,

Parrish soils generally are near areag of Auburn, Boomer,
Goulding, Kilare, Millsholm, and Stonyford soils.
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Parrish loam, 8§ to 30 percent slopes (PcD].—This soil
has slow permeability. Runoff is medium to rapid, and
the hazard of erosion 1s moderate to high. Available water
capacity is 3 to 7 inches. Bedrock is at a depth of 20 to 40
inches.

Included with this soil in mapping were areas of
Auburn, Gaviota, Millsholm, and Stonyford soils.

This Parrish soil is used as range, dryland pasture, and
wildlife habitat and for watershed. Capability unit IVe-
8(17, 18) ; Loamy range site ; woodland suitability group,
not assigned ; wildlife aronp 5.

Parrish loam, 30 to 50 percent slopes (PcE]l.—This soil
has the profile described as representative for the series.
Permeability is slow. Runoff is rapid, and the hazard of
erosion is high. Available water capacity is 8 to 7 inches.
Bedrock is at a depth of 20 to 40 inches,

Included wwith this soil in mapping were small areas of
Auburn, Gaviota, Millsholm, and Stonyford soils.

This Parrish soil is used as range and wildlife habitat
and for watershed. Capability unit VIe-1(13, 17, 18);
Loamy range site; woodland suitability group, not as-
signed ; wildlife group 5.

Parrish loam, 50 to 70 percent slopes {PcF).—This soil
has slow permeability, Runoff is very rapid, and the hazard
of erosion is very high, Available water capacity is 3 to
7 inches. Bedrock is at a depth of 20 to 40 inches.

Included with this soil in mapping were areas of Au-
burn, Gaviota, Millsholm, and Stonyford soils,

This Parrish soil is used mainly as range and wildlife
habitat and for watershed. Capability unit VI1Ie-1(15,
18) ; Loamy range site; woodland suitahbility group, not
assigned ; wildlife group 5.

Pentz Series

The Pentz series consists of somewhat excessively
drained goils that are underlain by voleanic tuff or tuffa-
ceous sediment. These soils are on uplands in the south-
eastern part of the survey area near Black Butte and
Whitmore. Slopes range from 5 to 70 percent. Elevation
ranges from 600 to 1,800 feet. The annual precipitation is
30 to 40 inches, and the average annual air temperature is
about 62° F. The 32° F. growing season is 200 to 225 days,
and the 28° F. growing season is 315 to 835 days, The vege-
tation is blue oak, interior live oak, manzanita, ceanothus,
yerba santa, annual grasses, and Digger pine.

In a representative profile the surface layer is grayish-
brown, neutral and slightly acid sandy loam and fine sandy
loam about 5 inches thick. The substratum is light-gray,
slightly acid fine sandy loam and light-gray, medium acid
very gravelly sandy loam. Strongly cemented white tuff
is at a depth of about 18 inches,

The areas of Pentz soils are used as range and wildlife
habitat and for watershed.

Representative profile of Pentz sandy loam, 50 to 70
percent slopes, from an area of Pentz-Supan complex, 50
to 70 percent slopes, about 3 miles north of Millville, 14
mile east of the southwest corner of see. 26, T. 32 N., R.
3 W.:

All—0 fo 2 inches, grayish-brown (10YR 5/2) sandy loam,
very dark brown (10YR 2/2) moist; moderate, fine,
granular structure; slightly hard, very friable, non-

sticky and nonplastic; many very fine roots; many
very fine interstitial and tubular pores: few fine con-

cretions, 1 to 2 millimeters in diameter; neutral; ab-
rupt, smooth boundary.

Al12—2 to § inches, grayish-brown (10YR 5/2) fine sandy loam,
dark brown (7.5YRB 3/2) moist; weak, fine, granular
structure; slightly hard, very friable, nonsticky and
slightly plastic; many fine and medium rocts ; common
very fine interstitial and tubular pores: common con-
cretions; glightly acid; abrupt, smooth boundary,

C1—5 to 11 inches, light-gray (10YR 7/1) fine sandy loam,
light brownish gray {2.5Y 6/2) moist; few, medium,
faint, light-gray mottles and few, medium, distinct,
grayish-brown mottles; massive; hard, very friable,
nonsticky and nonplastic ; few fine roots, many medium
roots, and common coarse roots; many very fine inter-
stitial pores and few fine and medium tubular pores;
slightly micaceous; slightly acid; clear, smooth
houndary.

(C2—11 to 18 inches, light-gray (10YR 7/1} very gravelly sandy
loam, grayish brown {(2,5Y 5/2) mwoist; few, medinm,
distinet, very pale hrown {10YR 7/4) and white (2.5Y
8/2) mottles; massive; slightly hard, very friable,
nonsticky and nonplastic; many medium and coarse
roots; many fire pores; slightly micaceous; medinm
acid; gradnal, smooth boundary.

R—18 inches, white (2.5Y &/2) tuff; massive:; strongly ece-
mented, nonstieky and nonplastic; few very fine and
fine roots ; many dark-brown (7.5YR 3/4) stains along
fracture planes; few very fine tubular pores; mica-
ceons ; medinm aectd.

The A horizen ranges from 2 fo 9 inches in thickness, from
light grayish brown to brown in color, from sandy loam to loam
in texture, and from neutral to medium acid in reaction. The
C horizon ranges from 4 to 14 inches in thickness, from light
gray to pale yellow or pale brown in color, and from sandy
loam to loam in texture. In places the lower part of the C
horizon is gravelly or very gravelly. Consolidated tuffaceous
sediment is at a depth of 6 to 20 inches, These soils are very
stony or very rocky.

Pentz soils generally are near areas of Inks, Newtown,
Supan, Toomes, and Tuscan soils. Pentz soils, in this survey
area, are mapped only in complexes with Inks and Supan
goils, '

Pentz-Supan complex, 50 to 70 percent slopes (PfF).—
About 50 percent of this complex is Pentz sandy loam, 50
to 70 percent slopes, and 85 percent is Supan very stony
loam, 50 to 70 percent slopes. The remaining 15 percent
consists of inclusions of Tnks and Tusean soils,

The Pentz soil has the profile described as representa-
tive for the series. Permeability is moderately rapid. Avail-
able water capacity is 1 to 2.5 inches. Tuff is at a depth of 6
to 20 inches. Exposed tuffaceous bedrock outcrops cover 5
to 30 percent of the surface.

The Supan soil has a profile similar to the one described
as representative for the series. Permeability is moderately
slow. Available water capacity is 4 to 7 inches. T'uff breccia
1s at a depth of 24 to 40 inches, Stones cover 3 to 15 per-
cent of the surface.

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

The areas of these soils are used as range and wildlife
habitat and for watershed. Capability unit VIIs-1 (15,17,
18); Shallow Loamy range site; woodland suitability
group, not assigned ; wildlife group 5.

Perkins Series

The Perkins series consists of well-drained and mod-
erately well drained soils that formed in mixed alluvium.
They are on intermediate terraces in the central part of the
survey area from Cottonwood Creek north to Redding.
Slopes range from 0 to 80 percent. Elevation ranges from
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600 to 800 feet. The annual precipitation is 25 to 35 inches,
and the average annual air temperature is about 62° F.
The 32° F. growing season is 200 to 250 days, and the
98° F. growing season is 250 to 825 days. The vegetation
is blue oak, valley oak, interior live oak, poison oak, man-
zanita, Digger pine, and annual grasses nnd forbs.

In n representative profile the surface layer is brown,
slightly acid gravelly loam about 10 inches thick. The sub-
gsoil is yellowish-red and reddish-brown, slightly acid
gravelly clay loam about 44 inches thick. The substratum
is slightly acid, yellowish-red gravelly elay loam that ex-
tends to a depth of more than 60 inches.

The areas of Perkins soils ave used for hay and irrigated
erops and as pasture. Small areas are also used as sites
for homes and for other related nonfarm uses.

Representative profile of Perkins gravelly loam, 0 to 3
percent slopes, about 414 miles west of Cottonwood nnd
500 feet east of the northwest corner of sec. 7, T, 20 N,
R.4W.:

AP—0 to B Inches, brown (T.0YR 5/4) gravelly lonm, dark red-
dish brown (GYR 8/3) molst; weak, mediom, platy
structnre; slghtly hard, friable, nonstleky nnd slightly
plastic: few fine roots; many very line interstitinl
pores; slightly acld; clear, smooth boundary.

AS—6 to 10 inches, brown (T.6YR 5/4) gravelly beavy loam,
dark reddish hrown (GYR 3/8) molst; common, me-
dium, yellowish-red mottles; massive; hard, Crinble,
nonsticky and slightly plastie; few fine roots; many
very fine interstitinl pores ; slightly neid ; abropl, wavy
boundary.

B11—10 to 18 Inches, yellowish-red (3YR 5/0) gravelly light
eluy lonm, Jdark red (2.5YR 3/0) molst; common, me-
dinm, prominent, Wack mottles and common, hiack
mottles molst; massive; hard, Arm, brittle, stightly
sticky and slightly plastic; fow fine roots ] wany vory
fine tubular pores; common moderately thick elay
films i pores; slightly neid ; abropt, irregolaor boud-
ary.

B13t—18 to 22 inches, mixed yellowish-red (GYR 5/0) and red.
digh-brown (GYR 4/4) gravelly light clay loam, mixed
dark reddish brown (25YR 3/4) and dark red (25YR
8/0) molst: few, fine, black motfles; muaasive; havd,
frinble, slightly sticky and sHghtly plastic; very fow
fine roots: many very fine interstitinl pores mnil eom-
mon very fine tubular pores ; common moderitely thilek
elay flms In pores: slightly aeld, abmpt, wavy boond-
nry.

B2IE—82 to 4 Inches, yellowish-red (GER 6,M) gravelly elay
loam thot hos red clay Wims, reddish brown (205YR
4/4) moist; massive; very hard, firm, stightly sticky
and plastie: very few fine roots; many very fine [nter-
gtitinl pores and common very fine tubular pores:
many moderately thick ¢lay films in pores; slightly
arld; gradual, smeoth boundary.

R22t—41 to 64 lnches, yvellowish-red (5YR 5/0) gravelly clay
Inam that has red elay Slms, dark red (Z5YH 3/0)
molst ; massive; vory hard, firm, #ticky and plastie;
very few fine roofs: common fine tubnlar pores amd
many very fine inferstibinl pores; many moderately
thick clay films In pores: slightly acid; clear, smooth
houndary.

C—54 Lo 0 inches, yellowish-red (YT 4/8) gravelly elay loam,
dirk peddisl brown (2ATR 3/4) molst ; Few, medium,
prominent, reddish-yellow moftles muofgt: mnssive;
very harl, Orm, stleky and plastic ; very few fine roots
ecommon Chin eloy Almsg In pores; slightly acld,

The A horizon ranges from B to 12 inches in thickness, from
roddigh brown to light yollowigh brown in color, from gravelly
Inam to loam in texture, and Teom stightly neld o medinm aeld
in reaction. The B2t horizon ranges from 200 to 45 Inches or
more In tilckness, from yollowish red to reddish brown in
color, from gravelly clay leam to elay loam In texture, sl
from slightly ackd to medinm aeid in reaction. In o few places

Figure 2—Profile of n Perkins gravelly loam that has a substratum
of weakly consolidated sediment from the Tehama formation.

the O horizop {5 depth of 24 to 306 inches and is weakly
1-1|.nuni[ilurwlwhi1'|| is shallower thay that of Perking
20118 recognizm] olsew here in California.

"erklns solls generally nre near nreas of Churn, Moda, New-

town, Wed Bluff, Reiff, and Telinma soils,
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Perkins loam, 0 to 3 percent slopes (FiA].—This soi] has
u profile similae o the one deseribed as representative for
the series, excopt that the content of gravel is 0 to 10 per-
cent. throunghout the profile. The soil is well drained and
hus slow permeability, Runofl is very slow, and the hazard
of erogion is none to slight. Available water enpacity is
6.4 to 8.5 inches. Hoots can penetrate to o depth of more
than 6 inches.

Included with this soil in mapping were small areas of
Red Blufl soils and Perkins gravelly lonm,

This Perkins soil is used for ireigated and dryland hay
and as irrigated pasture. Small aveas are used for other
irrigated erops. Capability unit 1=-3(17) ; range site, not
assigned ; w"mtl:m:{ suitability grinip, not assigned ; wild-
life group 2, )

Perkins gravelly loam, 0 to 3 percent slopes [PmAl.
This soil has the profile deseribed as representative for the
sories. Tt is well drained and has slow permenbility. Runoff
is very slow, and the hazard of evosion is none to slight.
Available water cn ip:u_-it,_w.' i5 5 to 7 inches. Roots ean pene-
trate to o dopth of more than 60 inches. The content of
gravel is 10 to 30 pereent throughout the profile.

Included with this go0il in mapping were small arveas of
Churn, Moda, Red Bluff, and Redding soils.

This Perkins soil is used for irrieated hay and as ir-
rigated and dryland pasture[(fig. 3)] Small arens are used
for other irrigated crops. Capability unit I1s-3(17) ; range

Figure 3.—Cattle grazing irrigated pasture on Perkins gravelly
loam, 0 o 3 percent slopes.
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site, not assigmed ; woodland suitability group, not as-
signed ; wildlife group 2.

Perkins gravelly loam, 3 to 8 percent slopes (Pmd).—
This oil is well denined and has gslow permeability, Run-
off is slow to medium, and the linzard of crosion is slight
to moderate. Available water eapaeity is 5 to T inches.
LRoots ean penetrate to a depth of more than 60 inches.
The content of gravel iz 10 to 30 percent throughout the
profile.

Inehided with this soil in mapping were small aveas of
Red Bladl and Redding soils

This Perking soil is used ns irviguted and dryland pas-
ture. Small areas are used for other irrigated erops.
Capability unit Ile-3(17); g site, not assigned ; wood-
land suitability group, not assigned ; wildlife group 2.

Perkins gravelly loam, 8 to 15 percent slopes (PmC),—
T'his soil iz well drained and has slow permeability, Run-
off is mediom, and the lazard of crosion is moderate,
Available water enpaeity is 5 to 7 inches. Roots ean pene-
trate to u depth ﬂll more than 60 inches. The content of
gravel is 10 to 30 percent throughont the profile.

Included with this soil in mapping were small areas of
Newtown, Red Blufl, and Redding so1ls.

This Perking soil is used for dryland pasture and for
urban uses near Redding. Capability unit TTTe-8(17, 22)
range site, not assigned ; woodland saitability gronp, not
assigned ; wildlife group 2.

Perkins gravelly loam, 15 to 30 percent slopes |PmD}.—
This soil is well drained and has slow permeability. Run-
off is medinm to rapid, and the hazard of erosion is mod-
erate to high, Available water capacity is 5 to 7 inches.
Roots can penetrate to a depth of more than 60 inches, The
content of gravel is 15 to 35 percent throughout the profile.

Ineluded with this goil in 1'un.1|{rillg woere sinall areas of
Newtown, Red Bluff, and Redding soils.

This Perkins soil is used as dryland pasture, A few areas
of this soil have a dense stand of blue oak, interior live oal,
poison onk, and manzanita and only a sparse cover of
grasses. Cupability unit IVe-3(17, 18, 22);: range =ite,
not assismed; woodland suitability group, not assigned ;
wildlife group 2.

Perkins gravelly loam, seeped, 0 to 3 percent slopes
[PnAL—This soil is wet and generally has a water table at
adepth of & to maore than 5 feet after rain or excess jrriga-
tion. This soil is moderately well drained. Permeability
i =low. Tunoff is very slow, and the hazard of erosion is
none to slight. Available water eapacity is 5 to 7 inches.
Roots can penctrate to o depth of more than 60 inclies, The
eontent of gravel is 10 to 30 percent throughont the profile.

Included with this soil in mapping were small areas of
Newtown, Rod Bloaff, and Redding soils.

This Perkins soil iz nsed as irrigated and deyiand
pasture. Capability unit TIw-2(17, 22) ; range site, not
assigned ; woodland snitability group, not assigned ; wild-
life group 2,

Perking gravelly loam, moderalely deep, 0 to 3 per-
cent slopes [PoAl.—Thiz soil lins 0 profile similar to the
mme deseribed as representative for the series. except that
it is 24 to 36 inches deep over n weakly consolidated sub-
stratun that restricts penetration of plant roots. The sail
is moderately well drained and las very slow permeability.
Runoff is very slow, and the hazard of erosion is none
to slight, Available waler enpacity is 3 to 5§ inches, The
content of gravel ig 15 to 35 percent throughout the profile.
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Included with this soil in mapping were arcas of Moda,
Red Bluff, and Redding soils.

This Perkins soil is nsed as irrigated and dryland pas-
ture. Capability unit TTTs-3(17) ; range site, not assigned
woodland suitability group, not assigned ; wildlife group 2.

Perkins gravelly loam, moderately deep, 3 to 8 per-
cent slopes [PoB).—This soil has a profile similar to the
one described as representative for the series, except that
it is 24 to 36 inches deep over a weakly consolidated sub-
stratum that restricts penctration of plant roots. The soil
is moderately well drained and has very slow permeability.
Runofl ig slow to medinm, and the hazard of erosion is
slight to moderate. Available water capacity is 3 to 5
inclies. The content of gravel is 15 to 35 percent throughout
the profile.

Tncluded with this soil in mapping were areas of Moda,
Red Bluff, and Redding soils.

This Perkins soil is used as irrigated and dryland pas-
ture. Capability unit T1Te-3 (17, 92) ; range site, not as-
signed; woodland suitability group, not assigned; wild-
life group 2.

Red Bluff Series

The Red Bluff series consists of well drained and moder-
ately well drained soils that formed in gravelly old alluv-
ium from mixed sonrces. They are on undulating high ter-
races in the central part of the survey area near Olinda,
Redding, and Stillwater Plains. Slopes are 0 to 8 percent.
Elevation ranges from 600 to 900 feet. The annual precip-
itation ig 25 to 85 inches, and the average annual alr tem-
perature is about 62° . The 32° F. growing season is 200
to 230 days, and the 28° F. growing season is 250 to 325
days. The vegetation is blue oak, interior live oak, man-
zanita, Digger pine, and anuual grasses and forbs.

In a representative profile the surface layer is brown,
very strongly acid loam about 6 inches thick. The upper 22
inehes of the subsoil is yvellowish-red, very strongly acid
and strongly acid clay loam. The lower 29 inches of the
subsoil is red, strongly acid heavy clay loam and light clay.
A light-brown, medinm acid clay loam subtstratum that
extends to a depth of more than 60 inches is at a depth of
abont 57 inches.

The areas of Red Bluff soils are nsed as range and pas-
ture and for olive orchards and homesites.

Representative profile of Red Bluff loam, 0 to 3 percent
slopes, at Service Center, U.S. Forest Service, about 5
miles north of Anderson, 1,000 fect east and 100 feet sonth
of N14 corner of see. 27, T. 31 N, R.4 W.:

A1—0 to 6 inches, brown (7:5YR 5/4) heavy loam, dark red-
dish brown (5YR 8/4) moist; moderafe, fine, granular
structure;: slightly hard, very friable, nonsticky and
slightly plastic; few very fine roots; many very fine
interstitial pores; common concretions, 1 to 8 milli-
meters in diameter ; very strongly acid; clear, smooth
boundary.

B11—6 to 18 incheg, yellowish-red (5YR 4/6) light clay loam
that has many fine manganese stains, yellowish red
(3YR 3/6) moist; strong, fine, granular structure;
slightly hard, very friable, slightly sticky and slightly
plastic; few very fine roots; many very fine inter-
siitial pores: few thin clay films as bridges; many con-
cretions, 1 to 4 millimeters in diameter; very strongly
aeid : clear, irregular hoandary.

B12—18 to 28 inches, vellowigh-red (3YR 4/6) clay loam,
yellowish red (5YR 3/6) moist; many, fine, prominent
mottles of manganese moist; strong, fine, granular

strueture; slightly hard, firm, irregularly ghaped
masses high in manganese that are friable when
crushed, slightly sticky and slightly plastic; few very
fine, fine, and medium roots; many very fine intersti-
tial pores and common fine tubular pores; common
thin clay filing as bridges ; many concretions, 1 te 4 mil-
limeters in diameter; strongly acid; clear, irregular
boundary.

L21t—328 to 44 inches, red (245YR 4/6) heavy elay loam, dark
reddish brown (2.3Y¥R 3/4) moist, and common, fine,
prominent, manganese staing moist; moderate, me-
dium. subangular hlocky structore; very hard, firm,
slightly sticky and plastic; few fine roots; many very
fine and common fine tubular pores; many moderately
thick clay films in pores and on ped faces; few con-
cretions, 1 to 4 millimeters in diameter; strongly
acid ; gradual, smooth boundary.

B2 44 1o b7 inches, red (25YR 4/6) light clay, dark red
(25YR 3/6) moist; few, medium, prominent, black
mottles moist: moderate, medium, subangular blocky
structure ; very hard, firm, slightly sticky and plastic;
few fine roots; many very flne and common fine tubu-
lar pores; many moderately thick clay filmg in pores
and on ped faces; strongly acid; gradual, smooth
houndary.

(57 to 67 inches. light-brown (7.5YR 6/4) clay loam. strong
brown (7.5YR 5/6) moist; common, fine, pink and
yellowish-red mottles, few fine manganese sgtains, and
few, fine, prominent, yellowish-red mottles moist;
moderate, medinm, subangular blocky structure; very
hard, firm, slightly sticky and plastie; few fine roots;
many very fine and common fine tubular pores: few
moderately thick clay films in pores and on ped faces;
medium aeid.

The A horizon ranges from 6 to 15 inches in thickness, from
prown to vellowish red in color, from loam to gravelly loam in
texture, and from medium aecid to very strongly acid in reac-
tion. "Tho B2t horizon ranges from 18 to 45 inches in thick-
nessg, from red to yellowish red in color, from heavy clay loam
to clay in texture, and from strongly acid to very strongly
acid in reaction. The © horizon iy gravelly clay loam to clay
loam. In about half of the arcas of thiz soil the surface layer
is only slightly gravelly. In areas where the surface layer is
gravelly, the C horizon generally ig at a depth of 24 to 36 inches
and is silica-indurated. The C horizon in these areas is sghal-
lower than that of Red Blaff soils recognized elsewhere in
California.

Red Bluff soils generally are near aveas of Clough, Modu,
Newtown, Perking, and Redding soils.

Red Bluff loam, 0 to 3 percent slopes (RbA).—This soil
has the profile described as representative for the series.
Tt is well drained and has moderately slow permeability.
Runoft is very slow, and the hazard of erosion 1s none to
slight. Available water capacity is 8 to 10 inches. Roots
can penetrate to a depth of more than 60 inches.

Included with this soll in mapping were small areas
of Moda, Newtown, Perking, and Redding sotls.

This Red Blufl soil is used as range land pasture
and for orchards and specialty crops |(fig. 4)}} Some areas
are alzo used for homesites and related uses. Capability
unit ITITs-9(17) ; Acid Terrace range site; woodland suit-
ability group, not assigned ; wildlife group 5.

Red Bluff loam, 3 to 8 percent slopes (Rb3).—This soil
is well drained and has moderately slow permeability.
Runoff is slow to mediwm, and the hazard of erosion is
slight to moderate. Available water capacity is 8 to 10
inches. Roots can penetrate to a depth of more than 60
inches.

Tncluded with this soil in mapping were small areas
of Newtown, Perkins, and Redding soils.

This Red Bluff soil is used as range and dryland pas-
ture and for a few olive orchards. Capability unit 11Te-9
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Figure . —0lve orchard on Red Bluff loam, 0 to 8 percent slopes, near Olinda.

(17); Acid Terrnce range site; woodland suitability
gronp, nol assigned ; wildlife group 5.

Red Blufl gravelly loam, moderately deep, 0 to 3 per-
cent slopes [RcAl.—Thia soil has a profile similar to the
one deseribed as representative for the series, except that
it 18 24 to 36 inches deep over a silica-indurated gravelly
or cobbly substratum. The soil is moderately well drained
and has very slow permeability. Runoff is very slow, and
the huzavd of erosion is none to slight. Available water
capacity is 8.5 to 5.5 inches. The content of gravel is 10
to 35 [lmrcnnl: throughout the profile.

Ineluded with this soil in mapping were small areas of
Newtown, Perking, and Redding soils.

This Red Bluit s0il is used as range and dryland pasture
and for a few olive orchards. Capability unit ITTs-9(17) :
Acid Terrace range site; woodland suitability group, not
assigned ; wildlife group 5.

Red Blull gravelly loam, moderately deep, 3 to 8 per-
cent slopes [ReBl.—The profile of this soil is similar to the
one described as representative for the series, except that
it is 24 to 36 inches deep over a silica-indurated gravelly
ar cobbly substratum, 'l‘lm soil is moderately well drained
and has very slow permeability. Runoff is slow to medium,
and the hazard of erosion is slight to moderate. Available
water capacity is 3.5 to 5.5 inches. The content of gravel
15 13 to 35 percent throughout the profile,

Included with this soil in mapping were small areas of
Newtown, Perkins, and Redding soils.

This Red Bluff soil is nsed ns range and dryland pasture.
Small areas are used for olive orchards. Capability unit
ITTe-9(17) ; Aeid Terrace range site ; woodland suitability
group, not assigned ; wildlife group 5.

Redding Series

The Redding series consists of well-drained soils that
contain an indurated hardpan |(fig. 5).|They are under-

Figure i.—~Hardpan in a Redding gravelly loam.

lnin by old mixed alluvium. The soils are nearly level to
undulating on hummocky high terraces in the central part
of the survey aren near Cottonwood, Olinda, Redding,
and DBella Vista. Slopes nre 0 to 8 percent. Elevation
ranges from 450 Lo 900 feet, The annual precipitation is
25 to 85 inches, and the average annual air temperature is
about 62° I7, The 82° I, growing season is 225 to 275 days,
and the 28° . growing season is 310 to 335 days. The
vegetation is annual grasses, forbs, manzanita, and blue
OLLK.

In a representative profile the surface layer is strong-
Lrown, strongly acid gravelly loam about § inches thick.
The subsoil 15 mixed, reddish-brown and red, strongly
acid clay that extends to a depth of about 13 inches. Be-
low this layer is an indurated very gravelly havdpan
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about 15 inches thick. Stratified mixed alluvial material is
below the hardpan.

The areas of Redding soils are used as range and
pasture.

Representative profile of Redding gravelly loam, 0 to 3
pereent slopes, about 3 miles southeast of Anderson, 600
feetr eagt-northeast of W14 corner of sec. 31, T. 30 N., K.
IW.:

A11—0 to B inches, strong-brown (7.53Y¥R 5/6) gravelly loam,
yellowish red (5YR 3/6) moist; massive; slightly hard,
friable, nonsticky and slightly plastic; many very fine
roots; many very fine Interstitial and tubular pores;
strongly acid ; abrupt, sthooth boundary.

A12—-5 to 6 inches, mixed, brown and light-brown (7.5YR 6/4,
6/4) heavy loam, yellowish red (5YR 3/6) moist; mas-
give; slightly hard, friable, slightly sticky and slightly
plastic; many very fine roots; many very fine intersti-
tial and tubular pores; strongly acid; abrupt, wavy
boundary.

B2t—6 to 13 inches, mixed, reddish-brown (BYR 5/4) and red
(25YR 4/6) clay, dark red (2.5YR 3/6) moist; mod-
erate, medinm, angular blocky structure; very hard,
firm, sticky and very plastic; common very fine and
few fine roots; common very fine tuhular pores and
few very fine interstitial pores; continnocus thick clay
films in pores; strongly acid; abrupt, wavy boundary.

(1m—13 to 28 inches, red (2.5YR 4/6) indurated very gravelly
hardpan ; massive; few roots in eracks; thick continu-
ous clay films nearly fill pores; medium acid; gradual,
diffuge boundary.

ITC2—28 to 80 inches, stratified older mixed alluvinm of sand
to clay texture,

The All horizon ranges from 4 to 12 inches in thickness,
from brown or gtrong brown to reddish yellow in color, from
gravelly sandy loam to gravelly ¢lay loam in texture, and from
slightly acid to strongly acid in reaction. The A12 horizon is
0 to 4 inches thick. The B2t horizon ranges from 8 to 24 inches
in thickness, from yellowish red or reddish brown to dark red
in color, from gravelly heavy clay loam to gravelly clay or
clay in texture, and from medium acid to strongly acid in reac-
tion. The Cm horizon is at a depth of 10 to 30 inches. In places
the IIC2 horizon is very cobbly.

Redding soils generally are near areas of Newtown, Clough,
Igo, Perking, and Red Bluff soils.

Redding gravelly loam, 0 to 3 percent slopes {(RdA}.—
This soil has the profile described as representative for the
series. Permeability is very slow. Runoff is very slow, and
the hazard of erosion is none to slight. Available water
capacity is 2 to 5.5 inches. Some available water is held
above the hardpan during the early part of the growing
season. The hardpan is at a depth of 10 to 30 inches.

Tncluded with this soil in mapping were small areas of
Clough, Igo. and Red Bluff soils. Also included were areas
of soils that have a clay subsoil but lack the hardpan.

This Redding soil is used as range and dryland pasture.
Capability unit TVs-8(17); Acid Terrace range site;
woodland suitability group, not assigned ; wildlife group 5.

Redding gravelly loam, 3 to 8 percent slopes [RdB).—
This soil has very slow permeability, Runoff is slow to
medium, and the hazard of erosion is slight to moderate.
Available water capacity is 2 to 5.5 inches. Some available
water ig held immediately above the hardpan during the
early part of the growing season. The hardpan is at a depth
ot 10 to 30 inches.

Ineluded with this soil in mapping were areas of Clough,
Igo, Newtown, and Red Bluff soils. Also included were
areas of soils that have a elay subsoil but lack a hardpan.

This Redding soil 13 used as range and dryland pasture.
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Capability unit IVe-8(17, 18); Acid Terrace range gite;
woodland suitability group, not assigned ; wildlife group 5.

Redding-Red Bluff gravelly loams, 0 to 3 percent
slopes (ReA).—About 45 percent of this complex is Reddin
gravelly loam, 0 to & percent slopes, and 40 percent is Re
Bluff gravelly loam, 0 to 8 percent slopes|(fig. 6)[. The re-
maining 15 percent consists of inclusions of Igo and Moda
soils in intermound areas.

The Redding soil has a profile similar to that described
as representative for the Redding series. It has very slow
permeability. Available water capacity is 2 to 5.5 1nches.
The hardpan is at a depth of 10 to 30 inches.

The Red Bluff soil has a profile similar to the one de-
seribed as representative for the Red Blufl series, except
that it is 24 to 36 inches deep over a silica-indurated
eravelly or cobbly substratum. Permeability is very slow.
‘Available water capacity is 8.5 to 5.5 inches. The content of
gravel is 15 to 33 percent throughout the profile.

Runofl is very slow on the soils of this unit. The hazard
of erosion is none to slight.

Most of the arcas of these soils are used as range and
dryland pasture. Small areas are used as irrigated pasture.
Capability unit TVs-8(17); Acid Terrace range site;
woodland suitability group, not assigned ; wildlife group 5.

Redding-Red Bluff gravelly loams, 3 to 8 percent
slopes (ReB).—About 45 percent of this complex is Redding
gravelly loam, 5 to 8 percent slopes, and 40 percent 13
Red Buff gravelly loam, 3 to 8 percent slopes. The remain-
ing 15 percent consists of inclusions of Igo and Moda goils
in intermound areas.

The Redding soil has a profile similar to that described
as representative for the Redding series. It has very slow
permeability. Available water capacity is 2 to 5.5 mches.
The hardpan is at a depth of 10 to 30 inches.

The Red Buff soil hag a profile similar to the one de-
scribed as representative for the Red Bluff series, except
that it is 24 to 36 inches deep to a silica-indurated gravelly
or cobbly substratum. Permeability is very slow. Avail-
able wafer capacity is 3.3 to 5.5 inches, The content of
gravel is 15 to 3§ percent throughout the profile.

Runoff is slow to medium on the soils of this unit. The
hazard of erosion is slight to moderate.

The areas of these soils are nsed as range and dryland
pasture. Capability unit IVe-8(17, 18); Acid Terrace
range site; woodland suitability group, not assigned;
wildlife group 5.

Reiff Series

The Reiff series consists of well drained and moderately
well drained soils that formed in recent alluvium from
mixed sources. These soils are on low terraces and flood
plains of the Sacramento River and the Cottonwood
Creek in the central part of the survey area. Slopes are 0
to 8 percent. Elevation ranges from 350 to 500 feet. The
apnual precipitation is 25 to 40 inches, and the average
annual air temperature is about 63° F. The 32° F. growing
season is 250 to 275 days, and the 28° I, growing season is
325 to 340 days. The vegetation is a fairly dense cover
of valley oak, canyon live oak, Digger pine, annual and
perennial grasses, forbs, vines, and shrubs.

In & representative profile the surface layer is grayish-
brown and brown, slightly acid fine sandy loam about 18
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Figure f—Area of Redding-Hed Bluff gravelly loams, 0 to 3 percent slopes, The Ked Bluff soil is on mounds bencath the trees, and the
Redding soil iz in areas between the mounds.

inches thick. The substratum is brown, slightly acid fine
sandy lowm that geades, at a depth of about 43 inches, to
brown, slightly aeid loamy fine zand.

The areas of Reiff 20ils nre used for field crops, They are
also used extensively for  residential ;|.|1|.|I industrial
development near the eities of Redding and Anderson.

Representative profile of Roift fine sandy loam, 0 to 3
percent slopes, on n smooth, low ferrmee about 2 miles
northeast of Anderson, 14 mile cast of the northwest cor-
nerof sec. 9, T SO N, L. 4 W, ;

Apl—O e 2 Inches, grayish-brown (10YR 5/2) fine sandy
loam, very dark graylsh brown (10YRR 3/2) molst
wenlk, thick, platy strueture; soft, friable, nonsticky,
and nonplastic; many very fing roots | common very
fine tubular pores and many very fine IntecsCitiol
pores; slightly aeld ; nhrupt, wavy boundary.

Apd—2 to 8 inches, grayish-brown (1I0YR 5/2) fine sandy
loam, very dark grovish brown (10YR 3/2) moist:
weik, medinm, subangular hlocky siracture ; slightly
hard, frinble, nonstleky and nonplastic; common very
fing roots mind few conrse rools; common very fine
tubular pores and many very fine interstitinl pores;
slightly neld ; elear, smooth boundary,

Apd—3 to 18 Inches, brown (10YIR 5/3) fine sandy loam, dark
brown (10YIE 3/3) molst: weak, medium, subangular

Ilocky structure; soft, frinble, nonsticky and non-
plastic ; common very fne roots and fow coarse poots ;
comman very fine tubular pores and maony very fine
Interstitlal porves § slighily aehd @ clear, smoolh boaml-
nry.

C1—18 to 20 ineles, brown (10Y12 5/2) fine sandy loam, daek
livown (10YR 4/3) maolst ; massive; soft, very friable,
ponsticky amd nonplastie; common very flne roots,
few coarse roots, and few very coarse rools: many
very fine tubular pores and many very fine inter-
stitinl pores; slightly ocld:  gradoasl,  smooth
homnidary.

C2—28 1o 43 luches, brown (10YR 5/3) One sandy lowm, dark
browne (10YR 4/3) molst; massive; =oft, very frinble
nonsticky and nonplastic; few very fine roots and
few ecoarse prools: fow very fine tobolar pores and
many very fine Interstilial pores; slightly aecld;
gradual, smooth houndary.

CR—43 to 62 inches, brown (10YR 5/2) lonmy fine saiwd, dark
brown (I0YR 4/3) molst; massive; soft, very Criabile,
nonstieky and nonplastic; few very fine roots aml
few coarse roots; fow very fine fubular pores and
many very fine inferstitind pores; slightly acld.

The A horigon ranges From 10 00 50 Inches In Dhickness, from
dark grayish brown o brown in eolar, from saody logn fo
I in textore, and from slightly scid te medinm acld s
reaction. 1t is gravely in places, The O horizon ranges from
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brown o light yellowish brown in color, from gravelly fine
gsandy loam to sandy loam, loam, or loamy fine gand in tex-
ture, and from slightly aecid to neutral in reaction. At a depth
of 40 to more than 60 inches, recent alluvium is stratified
gravelly sand to sandy loam. In many places the surface layer
has been compacted by tillage or trampling. In a few areas the
goil is gravelly. In other areas the surface is too wet for
optimum crop growth. Some areas are underlain by very
gravelly sand at a depth of more than 40 inches. In this survey
area, Reiff soils have darker colors, weaker consistence when
dry, and a higher content of organic matter than Reifl soils
recoghized clsewhere in California.

Reiff soils generally are near areas of Anderson, Churn,
I*erking, and Tehama soils and of Cobbly alluvial land and
Wet allygvial land.

Reiff sandy loam, channeled, 0 to § percent slopes
[RfB).—This soil has a profile similar to the one deseribed
as representative for the series, except that it consists of
about 40 to 60 inches of sandy loam underlain by very
gravelly sand. The soil is stratified in many ayeas. It is
along the flood plains of Cottomwood Creek and Battle
Creck. Stream channels are common, and the soil is subject
to flooding for short periods in winter. The soil Is well
drained. Permeability is moderately rapid in the upper
part and very rapid in the sand and gravel substraturn
helow a depth of 40 inches. Runofl is slow to medium, and
the hazard of erosion is slight to moderate. Available water
capacity is 5 to 8 inches.

Ineluded with this soil in mapping were areas of Ander-
son and Tujunga soils and other Reiff soils.

This Reiff soil is used as dryland pasture. If protected
by levees or other means, it 1s suitable for a variety of
irrigated crops and for orchards. Capability unit IVw-2
(17) ; range site, not assigned ; woodland suitability group,
not assignad; wildlife groumn 2.

Reiff fine sandy loam, 0 o 3 percent slopes [RgA)—
This soil hag the profile described as representative for the
series. The soil is well drained and has moderately rapid
permeability. Runoff is very slow, and the hazard of ero-
sion Is none to slight. Available water capacity is 7.5 to 9
inches. Roots ean penetrate to a depth of more than 60
inches,

Tuclnded with this soil in mapping were areas of
Anderson and Tujunga soils. Also included were areas of
other Reiff soils.

This Reiff soil is used for irrigated hay and as irrigated
and drvland pasture. Small arcas are nsed for a variety of
irrigated erops and orchards, Capability unit T-1(17);
range site, not. assigned ; woodland suitability group, not
agsighed : wildlife group 2.

Reiff fine sandy leam, 3 to 8 percent slopes {RgB).—
This soil is well drained and has moderately rapid permea-
bhilitv. Ronoil ig slow to medinm, and the hazard of erosion
1s slight to moderate. Available water capacity is 7.5 to 9
inches. Roots can penctrate to a depth of more than 60
inches.

Tneluded with this =oil in mapping were small areas of
Tujunea soils, small areas of soils that have a very gravelly
sand substratum, and arcas of soils that have abandoned
channels.

This Reiff s0il is used for irrigated hay and as irrigated
and dryland pasture. Capability unit TTe-1(17, 18) ; range
site, not assigned; woodland suitability group, not as-
gigned ; wildlife group 2.

Reiff fine sandy loam, deep, 0 to 3 percent slopes
{RhA).—This soil has a profile similar to the one described
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as representative for the series, except that very gravelly
sand is at a depth of 40 to more than 60 inches. It is well
drained. Permeability is moderately rapid in the upper
part and very rapid in the substratum. Runoff is very slow,
and the hazard of crosion is none to slight. Available water
capacity is 6 to 8 inches.

Tncluded with this soil in mapping were small areas of
Tujunga soils and other Reiff soils.

This Reiff soil is used for irrigated hay and as irrigated

asture. A few areas are used for other irrigated crops and
for orchards. Capability unit IIs-0(17); range site, not
assigned ; woodland suitability group. not assigned ; wild-
life group 2.

Reiff gravelly fine sandy loam, deep, 0 to 3 percent
slopes {RkA).—This soil has a profile similar to_the one
described as representative for the series, except that very
eravelly sand is at a depth of more than 60 inches, and the
content of gravel is 15 to 85 percent in the surface layer.
This soil is well drained. Permeability is moderately rapid
in the upper part and very rapid in the very gravelly
sand substratum. Runof} is slow, and the hazard of erosion
is none to slight. Available water capacity is 4 to 5 inches.

Tnclnded with this soil in mapping were small areas of
Honeut soils and other Reiff soils.

T'his Reiff soil is used for irrigated and dryland hay and
as irrigated pasture. A few areas of this soil are also used
for other irrigated crops and for orchards. Capability unit
TITe0{17) ; range site, not assigned ; woodland suitability
group. not assigned ; wildlife group 2.

Reiff loam, 0 to 3 percent slopes [RIA).—-This soil is
loam throughout the profile, but its profile otherwise is
similar to that described as representative for the series. Tt
is well drained, and permeability is moderate. Runoff is
very slow, and the hazard of crosion is none to slight.
Available water capacity is 9.5 to 11 inches. Roots can
penctrate to a depth of 60 inches or more.

Tneluded with this =oil in mapping were areas of Honeut
soils and other Reiff <oils. Also included, near the intersec-
tion of Ballz Ferry Road and Anderson Creek, were about
200 acres of a light clay loam soil.

This Reliff s0il is used for irrigated hav and as irrigated
pasture. Small arcas are used for other irvigated crops and
for orchards. Canability unit I-1{17) ; range site, not as-
signed ; woodland snitability gronp, not assigned ; wildlife
group 2,

Reiff 1oam, seeped, 0 to 2 percent slopes (RmA)—This
soil has a profile stmilar to the one described as representa-
tive for the series, except that texture ig loam throughout.
This soil is moderately well drained and has a faintly to
distinetly mottled, brown to pale-brown substratum. Per-
meability is moderate. Runoff water ponds on this soil.
Frosion is not a hazard. A water table is at a depth of 4
to b feet in places because of seepage. Available water ca-
pacity g 9.5 to 11 inches.

Tneluded with this soil in mapping were arcas of Honcut
soils and other Reiff soils.

This Reiff soil is used for irrigated hay and as irrigated
pasture, Small areas are used for other irrigated erops.
Capability unit TIw-2(17, 22) ; range site, not assigned;
woodland suitability group, not assigned; wildlife group
2,

Reiff gravelly loam, 0 to 3 percent slopes {RnA).~This
soil has a profile similar to the one described as repre-
sentative Tor the series, except that the content of gravel is
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15 to 35 percent throughout the profile. This soil is well
drained and has moderately rapid permeability. Runoff
1s very slow, and the hazard of erosion is none to slight.
Available water capacity is 7 to 8.5 inches. Roots ean pene-
trate to a depth of more than 60 inches.

Included with this soil in mapping were areas of soils
that have a cobbly loam or a gravelly sandy loam surface
Jayer and areas of other Reiff soils.

This Reiff soil is used for irrigated hay and as irri-
gated pasture. A few small areas are used for other irri-
gated crops and for orchards. Capability unit TIs—4(17) ;
range site, not assigned; woodland suitability group, not
agsigned; wildlife group 2.

Reiff gravelly loam, slightly wet, 0 to 3 percent slopes
{RoA).—This soil has a profile similar to the one described
as representative for the serics, except that it has mottles
that are faint to distinet and yellowish brown to pale
brown. Also, the content of gravel is 15 to 35 percent
throughout the profile. Permeability is moderately rapid
in this soil. Runoff is very slow or water ponds on the
surface. Frosion is not a hazard. Available water capac-
ity is 7 to 8.5 inches. Roots can penetrate to a depth of
more than 60 inches.

Ineluded with this soil in mapping were areas of An-
derson soils and of other Reiff soils.

This Reiff goil is used for irrigated hay and as irrigated
and dryland pasture. Small areas are used for other irri-
gated crops. Capability unit TTw-2(17, 22) ; range site, not
assigned ; woodland suitability group, not assigned ; wild-
life group 2.

Riverwash

Riverwash (Rw) is nearly level or gently sloping and is
in stream channels and adjacent aveas. Tt is subject to con-
tinuous or frequent flooding, so plants do not become es-
tablished. Most of this land type is in the central part of
the survey area from Cottonwood to Redding and Bella
Vista. Elevation ranges from 850 to 600 feet, Willow, cot-
tonwood, interior live oak, valley oak, and wild grape and
blackberry plants arc along the channel banks in most
places.

'This land type is excessively drained and has rapid per-
meability. Runoff is very slow, and the hazard of erosion
is very high,

Riverwash has little or no potential for farming, Tt is
a source of sand and gravel for roads and for construction
work. It is also used for recreation. Capability unit
VIIIw-1(17) ; range site, not assigned; woodland suita-
bility group, not assigned ; wildlife group 10.

Rock Land

Rock land (RxF) is nearly level to very steep and is on
uplands in the mountainous parts of the survey area, Fle-
vation ranges from 700 to 6,900 feet. Rock outerops cover
25 to 90 percent of the surface. The appreciable amount of
rock outerop and the very shallow soil in the areas suh-
merge the other characteristics of the soil. The rock con-
sists of shale, sandstone, conglomerate, limestone, green-
stone quartz diorite, andesite, basalt, rhyolite, schist,
gneiss, scrpentine, or peridotite,

The vegetation, where present, is similar to that on adja-
cent soils, except that Rock land has less grass and more
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drought-resistant plant species, such as canyon live oal,
mangzanita, toyon, buckeye, and yerba santa.

Small areas of adjacent soils commonly were included
with this unit in mapping. Rock land is used as watershed
and for recreation. Capability unit VITIs-1(15, 18, 22);
range site, not assigned; woodland suitability group, not
assigned ; wildlife group 8.

Rubble Land

Rubble land (RyF) is nearly Jevel to very steep and is on
uplands in the sastern part of the survey area southeast
of Round Mountain. Elevation ranges from 8,000 to 3,000
feet. Stones and boulders cover 90 percent or more of the
surface. The vegetation is open stands of shrubs, white fir,
Douglas-fir, and incense cedar.

This land type generally is near arcas of Cohasset, Cone,
and MceCarthy soils. Included in mapping were small areas
of these soils.

This land type generally is used for water supply. A few
trees grow in places. Capability unit VITIs—1(15, 18, 22);
range site, not assigned; woodland suitability group, not
assigned ; wildlife group 8.

Sehorn Series

The Sehorn series consists of well-drained soils that
are underlain by sedimentary rocks. These soils are on
uplands in the eastern and western parls of the survey
area along the tributaries of Cow Creek east of Millville
and Bella Vista and in the Bald Hills south of Ono. Slopes
range from 8 to 70 percent. Elevation ranges from $00 to
1,600 feet, The annual precipitation is 25 to 35 inches, and
the average annual air temperature is about 62° F. The
32° F. growing scason is 200 to 250 days, and the 28° F,
growing season is 275 to 325 days. The vegetation is grasses
or, in a few places, grass-oak.

In a representative profile the surface layer is light
olive-brown, slightly acid silty elay about 20 mches thick.
The substratum is mottled, grayish-brown, light olive-
brown, and yellowish-brown, nentral silty clay loam.
Weathered calcareous shale is at a depth of about 28
Inches.

The areas of Schorn soils are used as range, dryland pas-
ture, and wildlife habitat and for watershed.

Representative profile of Sehorn very stony silty clay,
8 to 30 percent slopes, eroded, about 5 miles northeast of
Millville, 300 feet south of N1/ corner of sec. 20, T, 82 N,
R 2W.:

All-—0 to 1 inch, grayish-brown (2.5Y 5/2) very stony heavy
clay loam, olive brown (2.5Y 4/4) moist; weak, thin,
platy structure; very hard, firm, slightly sticky and
plastic; many very fine roots; many very fine tubular
pores; cracks about %% inch to 114 inches wide;
medium acid; abrupt, smoeoth boundary.

Al12—1 to 11 inches, light olive-brown (2.5Y 5/4) silty clay,
olive brown (2.5Y 4/4) moist; strong, very coarse,
prismatic structure; extremely hard, very firm, sticky
and very plastic; common very fine roots; common
very fine tubular pores; slightly acid; clear, smooth
boundary.

A13—11 to 20 inches, light olive-brown (2.5Y 5/4) silty clay,
olive brown (2.5Y 4/4) with vertical streaks of yvellow-
ish brown, 1% to 3 inch wide, along eracks moist;
strong, very coarse, prismatic structire; extremely
hard, very firm, slightly sticky and very plastie; com-
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mon very fine tubular pores; eommon indistinet slick-
ensides ; slightly acid; clear, smeoth boundary.

C—20 to 28 inches, mottled, grayish-brown (25Y 5/2), light
olive-brown (2.5Y 6/4), and yellowish-hrown {10YR
5/6) silty clay loam, mottied, olive brown (2.5Y 4/4),
dark grayish brown (2.5Y 4/2), and yellowish hrown
{(10YR 5/4) moist; strong, line, angular biocky struc-
ture; very hard, firm, slightly sticky and plastic; few
very fine roots and comfnon coarse roots ) common very
fine tubular pores: neutral; weakly effervegcent in
places ; gradual, smooth boundary.

B—28 inches, weathered caleareous shale; moederately alka-
line ; strongly efferveseent.

The A horizon ranges from § to 20 inches in thickness, from
grayish brown to very pale brown or light olive brown in color,
from heavy clay loam to silty clay in texture, and from neutral
to medium acid in reaction. The C horizon ranges trom 8 to 30
inches in thickness, from mottled yellowish brown and grayish
brown to pale brown and light olive brown in color, from
silty clay loam to clay in texture, and from medium agid to
mildly alkaline in reaction. Bedrock of shale, siltstone, or sand-
gtone is at a depth of 16 to 48 inches. It is calcareous in places.
A few areas have 2 non-stony surface layer,

Sehorn soilg generally are near areas of Churn, Kilarce, Loilo,
Millgap, Millsholm, Myers, and Tehama zofls.

Sehorn silty clay, 3 to 8 percent slopes (ScB).—This
soil has slow permeability. Runoff is slow, and the hazard
of erosion is slight. Available water capacity is 5 to 9
jnches. Weathered bedrock is at o depth of 30 to 48 inches.
Stones cover less than 8 percent of the surface.

Tneluded with this soil in mapping were areas where
weathered bedrock is at a depth of 48 to more than 60
inches. Also included were small areas of Myers and
Tehama soils.

This Sehorn soil is used as range and dryland pasture.
Capobility unit T1Ie-5(15) ; Clayey range site; woodland
suitability group, not assigned; wildlife group 4.

Sehorn silty clay, 8 to 30 percent slopes (ScD).—This
soil has slow permeability. Tumoff is mediurn to rapid, and
the hazard of erosion is moderate to high, Available water
capacity is 4.5 to 7 inches. Weathered bedrock is at a depth
of 98 to 40 inches and limits root peneration. Stones cover
less than 3 percent of the surface.

Tncluded with this soil in mapping were small areas of
Kilare, Lodo, and Millsholm soils; areas of Myers goils
east of the Sacramento River; and areas of Tehama soils
in arcas of the Bald Hills.

This soil is used as range and dryland pasture, Capabil-
ity unit IVe-5(13) ; Clayey range site; woodland suitabil-
ity group, not assigned ; wildlife group 4.

Sehorn silty clay, 30 to 50 percent slopes (ScE)—This
zoil has slow permeability. Runoff is rapid, and the hazard
of erosion is high. Available water capacity is 4.5 to 7
inches. Weathered shale is at o depth of 28 to 40 inches.

Included swith this goil in mapping were small areas of
Landslides and of Lodo, Millsap, and Millsholm soils.

This soil is used as range and wildlife habitat and for
watershed. Capability unit VIe-1(15, 17, 18); Clayey
range site; woodland suitability group, not assigned ;
wildlife group 4.

Sehorn very stony silty clay, 8 to 30 percent slopes,
eroded {5dD2).—This soil has the profile deseribed as rep-
regentative for the series. Permeahility is slow. Runoff is
medium to rapid, and the hazard of further erosion ig
moderate to high. Availahle water capacity is 4.5 to 7
inches. Weathered bedrock is at a depth of 28 to 40 inches.

Tneluded with this soil in mapping were simall areas of
Kilare, Millsholm, Myers, and Lodo soils.

This soil is used as range and wildlife habitat and for
watershed. Capability unit VIs-1(15, 18} ; Clayey range
site; woodland suitability group, not assigned; wildlife
group 4.

Sehorn silty elay, moderately deep, 8 to 30 pereent
slopes (SeD).—This soil has slow permeability. Runoff is
medium to rapid, and the hazard of erosion is moderate
to high. Available water capacity is 2.5 to 5 inches. Weath-
ered bedrock is at a depth of 16 to 28 inches.

Included with this soil in mapping were areas of Mill-
sap, Millsholm, and Tehama soils and areas of Landslides.

"This soil is used ag range and wildlife habitat and for
watcrshed, Capability unit TVe-3(15) ; Clayey range gite;
woodland suitability group, not assigned ; wildlife group 4.

Sehorn silty clay, moderately deep, 30 to 50 percent
slopes (SeE).—This soil has slow permeability. Runofl is
rapid, and the hazard of crosion is high. Available water
capacity is 2.5 to 5 inches. Weathered bedroek is at a depth
of 16 to 28 inches.

Included with this soil in mapping were areas of Lodo,
Millsap, and Tehama soils and areas of Landslides.

This soil is used as range and wildlife habitat and for
watershed. Capability unit VIe-1(15, 17, 18); Clayey
range site; woodland suitability group, not assigned ; wild-
life group 4.

Sehorn complex, 50 to 70 percent slopes, evoded
(5fF2).—About 40 percent of this complex is Sehorn silty
clay, 50 to 70 percent slopes, and 40 percent i3 Sehorn
silty clay, moderately deep, 50 to 70 pereent slopes. The
remaining 20 percent consists of inclusions of very stony
Sehorn soils and of Todo, Millsap, and Millsholm soils
and of areas of Landslides. Each of these Sehorn soils has
a profile similar to that described as repregentative for
tha geries.

Sehorn silty clay is 28 tc 40 inches deep to weathered
bedrock., Available water eapacity is 4.5 to 7 inches,

Schorn silty clay, moderately deep, is 16 to 28 inches
deep to weathered bedrock. Available water capacity 18
2.5 to 5 inches.

Both of the major soils in this unit have slow permea-
bility. Runoff is very rapid, and the hazard of further
erosion is very high.

The arcas of these soils are used as range and wildlife
habitat and for watcrshed. Capability unit VITe-1(15,
18) ; Clayey range site; woodland suitability group, not
assigned ; wildlife group 4.

Sheetiron Series

The Shectiron series consists of well-drained and some-
what excessively drained soils that are underlain by sedi-
mentary or metamorphie rock. These soils are on uplands
in the southwestern part of the survey area near Platina
and Ono. Slopes range from 30 to 90 percent. Elevation
ranges from 1,000 to 5,000 feet. The annual precipitation
is 30 to 45 inches, and the average annual air temperature
is about 52° F. The 32° F. growing season is 125 to 200
days, and the 28° F. growing season is 200 to 300 days.
The vegetation is ponderosa pine, sugar pine, Dougl as-fir,
white fir, incense cedar, canyon live oak, and black oak.

In a representative profile the surface layer is gray and
light-gray, medium acid very stony loam and very gravelly
loam about 9 inches thick. The subsoil is light-gray, me-
dium acid gravelly loam and very pale brown, very
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strongly acid very gravelly loam. Fractured slate is at a
depth of about 22 inches,

The areas of Sheetiron soils are used as woodland and
wildlife habitat and for watershed.

Representative profile of Sheetiron very stony loam, 50
to 75 percent slopes, north of Platina, 2,700 feet south of
the northwest corner of sec. 16, T. 30 N, R. 9 W.:

All—0 to 4 inches, gray (10YR 5/1) very stony light loam,
very dark gray (10YR 8/1) moist; wealk, fine, granular
structure; soft, very friable, nonsticky and nonplas-
tic; very few very fine roots; many fine interstitial
pores; medium acid; abrupt, smooth boundary.

Al2—4 to 9 inches, light-gray (2.5Y 7/2) very gravelly loam,
dark grayish brown (10¥R 4/2) moist; weak, fine,
granular structure; soft, very friable, nonsticky and
nonplastic; few very fine, fine, and medium Toots ;
common fine interstitial pores; medium acid; clear,
smooth boundary.

B21—9 to 16 inchey, light-gray (2.5Y 7/2) gravelly loam, gray-
ish brown (25Y 5/2) moist; weak, fine, granular
structure ; soft, very friable, slightly sticky and slightly
plastic; few very fine, fine, medium, and coarse roots;
common fine interstitial pores; medium acid; gradual,
smooth boundary.

B22—16 to 22 inches, very pale brown (10YR 7/ 3) very gravelly
loam, brown (10YR 5/3) moist; weak, fine, granular
structure; soft, friable, slightly sticky and slightly
plastic; few very fine and fine roots; common fine
interstitial pores; very strongly seid: gradunal, smooth
houndary,

R-—22 inches, very fractured weathered slate.

The A horizon ranges from 6 to 10 inches in thickness, from
dark brown to light gray in color, from gravelly loam to very
gravelly loam in texture, and from slightly acid to strongly
acid in reaction, The B horizon ranges from 12 to 30 inches
in thickness, from brown to very pale brown or light gray in
color, and from gravelly loam to very gravelly light clay loam
in texture, Bedrock of shale, sandstone, slate, or schist is af a
depth of 18 {0 40 inches. These soils are very stony on the sur-
face. The B22 horizon of thege soils containg more gravel than
that of Bheetiron soils recognized elsewhere in California.

Bheetiron soils gencrally are near areas of Josephine, Marpa,
Maymen, and Millsholm soils,

Sheetiron very stony loam, 30 to 50 percent slopes
(5gE).—This soil is well drained and has moderately rapid
permeability. Runoft is rapid, and the hazard of erosion
1s high. Available water capacity is 2 to 5 inches. Frac.
tured bedrock is at a depth of 20 to 40 inches. Stones cover
3 to 15 percent of the surface,

Included with this soil in mapping were =small areas of
Josephine, Marpa, Millsholra, and Neuns soils.

This Shectiron soil is used as woodland and wildlife
habitat and for watershed. Capability unit VIs-1(22);
range site, not assigned; woodland suitability group 5:
wildlife group 8.

Sheetiron very stony loam, 50 to 75 percent slopes
{5gF).—This soll has the profile described as representative
for the series. It is somewhat excessively drained and has
moderately rapid permeability. Runoff is very rapid, and
the hazard of erosion is very high. Available water capne-
1ty 1s 2 to 3.5 inches. Fractured bedrock is at a depth of 18
to 30 inches. Stones cover 8 to 15 percent of the snrface,

Ineluded with this soil in mapping were areas of Joseph-
e, Marpa, Millsholm, and Neuns soils.

This Sheetiron soil is used mainly as woodland and
wildlife habitat and for watershed. Capability unit VITs-
1(22) : rance site, not assigned; woodland snitability
group 6 wildlife group 8.

Sheetiron very stony loam, 75 to 90 percent slopes
[SgG).—This soil is somewhat excessively drained. Perme-

SURVEY

ability is moderately rapid. Runoff is very rapid, and the
hazard of erosion is very high. Availablé water capacity
is 2 to 3.5 inches. Fractured bedrock iz at a depth of 18 to
30 inches. Stones cover 8 to 15 percent of the surface.

Included with this soil in mapping were arcas of Joseplh-
ine, Marpa, Millsholm, and Nenns soils,

This Sheetiron soil is used for watershed and as wild-
life habitat. Capability unit VITIs-1(15, 18, 223 ; range
site, not assigned; woodland suitability group, not as-
signed ; wildlife group 8.

Shingletown Series

The Shingletown series consists of somewhat poorly
drained soils that formed in dominantly basic alluvinm.
These soils are in mountain valleys in the eastern part
of the survey area from Montgomery Creek to Viola.
Slopes are 0 to 8 percent. Elevation ranges from 2,000 to
6,000 feet. The annual precipitation is 35 to 50 1nches,
and the average annual air temperature is about 54° F.
The 32° F. growing season is 100 to 225 days, and the 28°
F. growing season is 150 to 250 days. The vegetation is
annual and perennial grasses, sedges, and wireprass.

In a representative profile the surface layer is dark-
brown and dark grayish-brown, medium acid and slightly
acid loam about 16 inches thick. The upper part of the
subsoil, to a depth of about 46 inches, is light brownish-
gray, slightly acid loam and pale-brown, nentral henvy
sandy loam. To a depth of about 59 inches, the subsotl
is very pale brown, neutral heavy sandy clay Toam. The
lower part of the subsoil, below a depth of about 59 inches,
is light-gray, neutral gravelly clay loam, that extends to
a depth of more than 60 inches.

The areas of Shingletown soils are used as pasture and
wildlife habitat,

Representative profile of Shingletown loam, drained,
0 to 3 percent slopes, about 314 miles west of McCumber
Reservoir on Poorman Flat, 1/ mile northwest of the SLy
corner of see, 7, T.3I N, R. 2 K.

All—0 1o 6 inches, dark-brown (10YR 4/8) loam, dark brown
(10YR 3/3) moist; massive; soft, very friable, non-
sticky and slightly plastic; many very fine roots ; many
medium and few fine tubular pores; sandy loam tex-
ture in upper 1 ineh of horizon; medium acigd; clear,
smooth boundary.

Al2—6 to 16 inches, dark grayish-brown (10YR 4/2) loam,
very dark brown (10¥R 2/3) moist; common, fine,
distinet, yellowish-red mottles ; massive ; stightly hard,
friable, slightly sticky and slightly plastic: few Yory
fine roots ; few fine and common mediem tubular pores;
slightly acid; clear, smooth houndary.

B11—16 to 34 inches, light brownish-gray (10YR 6/2) loam,
dark brown (10YR 4/3) moist; common, fine, distinet,
strong-brown and dark-brown mottles; massive;
slightly hard, friable, slightly sticky and slightly
plastic; many fine and medinm roots; many fine tubu-
lar pores; few thin clay films in pares; slightly acid:
diffuse. smooth boundary,

B12—34 to 46 inches, pale-brown (10YR 6/8) heavy sandy
loam, dark brown (10YR 4/5) moist; common, fine,
faint, light yellowish-brown mottles ; massive ; glightly
hard, friable, slightly sticky and slightly plastic; few
fine roots; common very fine, fine, and medium tubu-
lar pores ; few thin clay films in tubular poves ; neutral ;
clear, smooth boundary.,

B2t—46 to 59 inches, very pale brown {(10YR 7/3) heavy
sandy clay loam, brown {10¥R 5/3) rubbed and moist ;
common, medium, distinet, brownish-yellow mottles :
strong, coarse, angular blocky structure: hard, firm,
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sticky and plastic; many fine and medium {ubular
pores and few fine inferstitial pores; common maod-
erately thick clay films in pores; common thin clay
films on ped faces; nealral ; abrpt, smoath boundary.

B3-—59 to 63 inches, light-gray (10YR 7/2) gravelly clay loam,
brown (10YR §/3) moist; commoen, medinm, distinet,
vellowish-brown mottles ; massive; hard, firm, sticky
and plastic; common very fine and fine tubular pores
and many very fine interstitial pores: common mod-
erately thick clay films in pores ; neutral.

The A horizon ranges from 8 to 16 inches in thickness, from
very darlk gray to dark brown or grayish brown in color, from
loam to clay loam in texture, and from mediom acid to mildly
alkaline in reaction. The B2t horizon ranges from 12 to 40
inches in thickness, from dark gray to very pale brown in
color, from sandy clay loam to clay leam in texture, and from
slightly acid to mildly alkaline in reaction. A few areas are
underlain, at a depth of 40 to 60 inches, by sandstone, tuff, or
basalt. The ¢ horizon, where present, generally is gravelly
loam or stony clay loam.

Shingletown soils generally are near areas of Aiken, Co-
hasgset, Kilare, McCarthy, and Sites soils.

Shingletown c¢lay loam, 0 to 8 percent slopes (ShB).—
This soil has a profile similar to that described as repre-
sentative for the series, except that its surface layer is silt
foam to clay loam. Permeability is moderately slow. Run-
off is very slow to slow, and the hazard of erosion is none
to slight. Available water capacity is 7 to 12 inches. A
seagonal high water table is at a depth of 8 to 5§ feet.
Sandstone, tuff, or basalt is at a depth of 40 to 60 inches.

Inecluded with this secil in mapping were small areas
of Shingletown loam, drained, and of Cohasset, Kilare,
and MeCarthy soils. Also included were areas of a poorly
drained soil that has a thick organic surface layer.

Thig Shingletown soil is used as pasture and wildlife
habitat. Capability unit ITw-2(17, 22); range site, not
assigned ; Toodland suitability group, not assigned; wild-
Iife group 7.

Shingletown loam, drained, 0 to 3 percent slopes
(SkA).—This soil has the profile deseribed as representa-
tive for the series. This soil has been artificially drained,
as a means of controlling its high water table, but the
water table is subject to return to its original level. IPerme-
ability is moderately slow. Runoff is very slow, and the
hazard of crosion is none to slight. Available water ca-
pacity is 8 to 10 inches. Roots can penctrate to a depth
of more than 60 inches.

Included with this soil in mapping were small areas
of Cohassot and MeCarthy soile. Also included were areas
of a shallow sandy loam that is underlain by voleanic
rock.

This Shingleton soil is used as dryland and irrigated
pasture and wildlife habitat. Capability unit 11w-2(17,
22} ; range site, not assigned ; woodland suitability group,
not assigned ; wildlife group 7.

Sierra Series

The Sierra series consists of well-drained soils that are
underlain by weathered granitic bedrock. These soils arc on
uplands in the southwestern part of the survey area near
Igo and Ono. Slopes range from 3 to 50 percent. Elevation
ranges from 900 to 1,200 feet. The annual precipitation is
30 to 35 inches, and the average annual air temperature is
about 62° F. The 32° K. growing season is 200 to 225
days, and the 28° F. growing season is 300 to 330 days.

The vegetation is blue oak, interior live oak, poison oak,
Digger pine, and annual grasses. )

In a representative profile the surface layer is dark
grayish-brown, slightly acid sandy loam and brown,
medium acid loam about 10 inches thick. The subsoil is
brown and reddish brown, medium acid clay loam.
Weathered granodiorite is at a depth of about 43 inches.

The areas of Sierra soils are used for field crops and
watershed and as wildlife habitat.

Representative profile of Sierra sandy loam, 8 to 15
percent slopes, on the right-of-way of the county road 114
miles west of Lgo:

Al1l—0 to 4 inches, dark grayish-brown (10YR 4/2) sandy
loam, dark brown (OYR 3/3) meoist; weak, medium
and coarse, granular structure; slightly hard, very fri-
able, nonsticky and nonplastic; common very fine
roots ; many very fine interstitial pores; slightly acid;
clear, smooth boundary.

Al12—4 1o 10 inches, brown (10YR 4/3) loam, dark brown
(7.5YR 3/4) moist; massive; hard, friable, nonsticky
and slightly plastic; common very fine roots and few
fite roots; many very fine interstitial pores and com-
mon very fine tubular pores; medium acid; clear,
smnoth houndary.

B1t—210 to 15 inches, brown (7.5¥E 4/3) light clay loam, dark
brown (7.5YR 3/2) with common coatings of dark
reddish brown (bYR 3/4) moist; massive; very hard,
friable, nonsticky and slightly plastic; many very
{ine interstitial pores and common very fihe tubular
pores ; common thin clay filing in pores ; medium acid;
clear, wavy boundary.

B21t—--15 to 21 inches, reddish-brown (5YR 4/4) clay loam,
dark reddish brown (6YR 3/4) moist; wealk, fine, sub-
angular blocky structure; extremely hard, firm,
slightly sticky and plastic; common very fine and few
fing and medinm reots ; common very fine interstitial
and tubular pores; common thin and moderately thick
clay films in pores; medium acid ; clear, smooth bound-
ary.

B22t—21 to 32 inches, reddish-brown (5YR 4/4) clay loam,
dark reddish brown (5YR 3/4) moist; moderate, fine,
subangular blocky structure; extremely hard, firm,
slightly sticky and plastic; few very fine and fine roots ;
common very fine tubular pores and few very fine
interstitial pores; common moderately thick clay
filmg in pores and on ped faces: medium aecid; clear,
wavy houndary.

B3t—32 to 43 inches, reddish-brown (8YR 4/4) light clay
loam, dark reddish brown (6YR 8/4) moist; massive;
very hard, friable, nonsticky and slightly plastic; few
very fine and fine roots; common very fine fubular
pores and few very fine interstitial pores; common
moderately thicle clay films in pores; medinm acid:
clear, wavy boundary.

C—43 inches, weathered granodiorite that has original rock
strueture,

The A horizon ranges from 7 to 15 inches in thickness, from
dark grayish brown to pale brown in color, from sandy loam
to loam in texture, and from slightly acid to strongly acid in
reaction. The B2t horizon ranges from 15 to 30 inches in thick-
ness, from red fo reddish brown in color, and from medinm
acid to strongly acid in reaction. The C horizen is at a depth
of 40 to more than 60 inches and is weathered granodiorite.
In a few scverely ernded areas, this soil is as shallow as 30
inches to weathered granitie hedrock.

Hierra soils generally are near areas of Auberry, Auburn,
Chaix, Gaviota, and Goulding soils.

Sierra sandy loam, 3 to 8 percent slopes [SmBl.—This
soil has moderately slow permeability, Runofl is slow to
medium, and the hazard of erosion is slight to moderate.
Available water capacity 1s 7 to 12 inches. Weathered bed-
rock is at a depth of 40 to more than 60 inches.

Included with thig soil in mapping were small areas of
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f&uberry soils and areas of a shallow, pale-brown, sandy
oarm.

This Sierra soil is used as irrigated and dryland pasture
and as range. Small areas are used for other irrigated crops
and for orchards. Capability unit ITe-1{17, 18) ; Granitic
range site; woodland smtability group, not assigned ; wild-
life group 5.

Sierra sandy loam, 8 to 15 percent slopes (SmC).—
This soil has the profile described as representative for the
sertes. Permeability is moderately slow, Runoff is medium,
and the hazard of erosion is moderate. Available water
capacity is 7 to 12 inches. Weathered bedrock is at a depth
of 40 to more than 60 inches.

Inchuded with this soil in mapping were small areas of
Auberry soils and of a shallow, pale-brown, sandy loam.

This Sierra so1l is used as irvigated and dryland pasture
and as range. Capability unit ITTe-1(17, 18); Granitic
range site; woodland sultability group, not assigned ; wild-
life group 5.

Sierra sandy loam, 15 to 30 percent slopes (SmD).—
This soi1l has moderately slow permeability, Runoff is
medinm to rapid, and the hazard of erosion is moderate
to high. Available water capacity is 7 to 12 inches. Weath-
ered bedrock is at a depth of 40 to more than 60 inches.

Included with this soil in mapping were areas of Au-
bherry sotls and areas of a pale-brown, shallow, sandy
loam.

This Sierra soil is used as range and wildlife habitat.
Capability unit TVe-1(18}; Granitic range site; wood-
land suitability group, not assigned; wildlife group 5.

Sierra sandy loam, 15 to 30 percent slopes, severely
eroded (SmD3).—This soil has moderately slow permeabil-
ity. Runoff is medium to rapid, and the hazard of further
erosion i1s moderate to high. Awvailable water capacity is
5.5 to 9.5 inches. Most of the surface layer has been lost
through erosion, and weathered bedrock is at a depth of
30 to 48 inches, which ig shallower than that for Sierra
solls recognized elsewhere in California.

Included with this soll in mapping were small areas of
Auberry solls and a shallow, pale-brown, sandy loam.

This Sierra soil ig nged as range and wildlife habitat.
Capability unit VIe-1(15, 17, 18) ; Granitic range site;
woodland suitability group, not assigned ; wildlife gronp 3.

Sierra sandy loam, 30 to 50 percent slopes (SmE].—
This soil has moderately slow permeability. Runoff is
rapid, and the hazard of erosion 1s high. Available water
capacity is 7 to 12 inches. Weathered bedrock is at a depth
of 40 to more than 60 inches.

Included with this soil in mapping were areas of Au-
berry soils and a shallow, pale-brown, sandy loam.

This Sierra soil is used as range and wildlife habitat
and for watershed. Capability unit VIe-1(15, 17, 18):
Granitic rangs site; woodland suitability group, not as-
signed ; wildlifc group 5.

Sites Series

The Sites series consists of well-drained soils that are
underlain by sedimentary or metamorphie rock. They are
on uplands in the eastern part of the survey area from
Big Bend to Shingletown and near Ono. Slopes rangs
from 5 to 70 percent. Flevation ranges from 1,000 to 4,000
feet. The annual precipitation is 30 to 70 inches, and the
average annual air temperature is about 54° I, The 32° I,
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growing season is 150 to 225 days, and the 28° T, growing
season 1s 200 to 275 days. The vegetation is mixed conifers,
oaks, shrubs, and grasses.

In a representative profile the surface layer is reddish-
brown, medium acid loam about 14 inches thick. The sub-
soil is yellowish-red, very strongly acid clay loam and clay
that grades, at a depth of about 41 inches, to strong-brown,
very strongly acid clay loam. The underlying material, at
a depth of 63 inches, is light yellowish-brown, very
strongly acid sandy loam.

The areas of Sites soils are used as woodland, range,
and wildlife habitat and for watershed,

Representative profile of Sites loam, 15 to 30 percent
slopes, 214 miles southwest of Big Bend on the east side
of Big Bend road, about 30 yards north of the telephone
line crossing, in the NW1/ see. 13, T. 36 N, R. 1 W.:

O-1 inch to 0, litter and humus from virgin cover of mixed
conifers and woody shrubs; strongly acid; abrupt,
smooth boundary.

A11-—0 to 2 inehes, reddish-brown (5YR 4/8) loam, dark brown
(7.5YR 3/2) moist; strong, very fine, granular struc-
ture; soff, very friable, nonsticky and nonplastie;
many very fine roots ; many very fine interstitial pores ;
some fine concretions; medium acid; clear, smooth
boundary.

Al12—2 to 6 inches, reddish-brown (5YR 4/3) loam, dark red-
dish brown (OYR 3/4) moist; strong, fine, granular
structure; soft, very friable, slightly sticky and non-
plastic; many very fine roots; common very fine inter-
stitial pores; common fine ¢oncretions ; medium acid;
clear, wavy boundary.

A3—6 to 14 incheg, reddish-brown (5YR 4/3) loam, reddish
brown (5YR 4/4) moist; strong, fine and medium,
granular structure; slightly hard, friable, slighily
stiecky and nonplastie; common fine roots; common
very fine interstitial pores; common fine concretions;
medium acid; clear, smooth houndary.

B21t—14 to 27 inches, yellowish-red (5YR 5/6) heavy clay loam,
yellowish red (YR 4/6) moist ; strong, medium, angu-
lar blocky strueture; hard, extremely firm, sticky
and plastic; very few medium and few fine roots; few
fine interstitial pores; continuous thin clay films in
pores ; very strongly acid; gradual, smooth boundary.

B22t—27 to 41 inches, yellowish-red (5YR 4/6) clay, yellowish
red (BYR 4/8) moist; weak, coarse, subangular blocky
structure; hard, firm, sticky and plastic ; very few very
fine and fine roots ; few very fine interstitial pores ; con-
tinuous thin clay films jn pores; very strongly acid;
clear, wavy boundary.

B3-—41 to 63 incheg, strong-brown (7.5YR 5/6) clay loam, yel-
lowish red (5YR 5/6) moist; massive; slightly hard,
friable, slightly sticky and slightly plastic; very few
fine roots; common very fine vesicular pores; common
thin clay bridges; very strongly acid; diffuse, wavy
boundary,

C—863 to 72 inches, light yellowish-brown (10YR 6/4) sandy
loam, strong brown (7.5YR 5/6) moist; massive ; soft,
very friable, slightly sticky and nonplastic; very few
fine roots; common very fine vesicular pores; common
thin clay bridges; very strongly acid; diffuse, wavy
boundary.

The A horizon ranges from 9 to 14 inches in thickness, from
dark grayish brown te reddish brown in color, from sandy loam
te loam in texture, and from slightly acid to medium acid in
reaction. The B2f horizon ranges from 25 to 40 inches in thick-
ness, from yellowish red to dark red in color, and from medium
acid to very strongly acid in reaction. The C horizon ranges
from light yellowish brown or very pale brown to light red in
color and from sandy loam to clay loam in texture. Weathered
sandstone, conglomerate, or schist is at a depth of 4 to more
than § feet. A few areas of this soil have stones on the surface.

Bites soils generally are near areas of Aiken, Cohasset,
Guenoc, Josephine, Marpa, and Supan socils.
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Sites loam, 5 to 15 percent slopes (nC).—This goil has
moderately slow permeability. Runoff is medium, and the
hazard of erosion is moderate. Available water capacity is
7.5 to 11 inches. Weathered bedrock Is at a depth of 45 to
more than 60 inches.

Included with this soil in mapping were areas of Jose-
phine, Kilare, Millsholm, and Parrish soils. Also included
were areas of a soil that has a surface layer of brown,
strongly acid clay loam and a subsoil of grayish-brown
and light yellowish-brown, extremely acid sandy clay loam
underlain by shale.

This Sites soil is used as woodland. Capability nnit JTTe-
1(22) ; range site, not assigned; woodland suitability group
4; wildlife group 8.

Sites loam, 15 to 30 percent slopes (SnD).—This soil has
the profile described as representative for the series. Per-
meability is moderately slow. Runoff is medium to rapid,
and the hazard of erosion is moderate to high. Available
water capacity is 7.5 to 11 inches. ‘Weathered bedrock is at
a depth to 48 to more than 60 inches,

Tncluded with this soil in mapping were areas of Jose-
phine, Kilare, Millsholm, and Parrish soils. Also included
were areas of a soil that has a surface layer of brown,
strongly acid clay loam and a subsoil of grayish-brown and
light yellowish-brown, extremely acid sandy clay loam
underlain by shale.

This Sites soil is used as woodland and wildlife habitat
and for watershed. Capability unit IVe-1(22) ; range site,
not assigned; woodland suitability group 33 wildlife
group 8.

Sites loam, 30 to 50 percent slopes 15nE).—This soil has
moderately slow permeability. Runoft is rapid, and the
nazard of erosion is high. Available water capacity s 7.5
to 11 inches. Weathered bedrock is at a depth of 48 to
more than 60 inches,

Tneluded with this soil in mapping were small areas of
Josephine, Kilare, Millsholm, and Parrish soils. Also in-
cluded were small areas of a soil that has a surface layer
of brown, strongly acid sandy clay loam and a subsoil of
grayish-brown and light vellowish-brown, extremely acid
sandy clay loam underlain by shale.

This Sites soil is uged mainly as woodland and wildlife
habitat and for watershed, Capability unit VIe-1{22});
range site, not assigned; woodland guitability group 5;
wildlife group 8.

Sites loam, 50 to 70 percent slopes (SaF] ~—This soil has
moderately slow permeability. Runoff is very rapid, and
the hazard of erosion is very high. Available water capac-
ity is 7.5 to 11 inches. Weathered bedrock is at a depth of
48 to more than 60 inches.

Included with this soil in mapping werce areas of Jo-
sephine, Kilare, Millsholm, and Parrish soils.

Ihis Sites soil is used mainly as woodland and wildlife

habitat and for watershed. Capability unit VITe-1(22);
range site, not assigned; woodland suitability group 6;
wildlife group 8. _ o _

Sites stony loam, 8 to 30 percent slopes {30D).—This
c0il has moderately slow permeability. Runoff is medium
to rapid, and the hazard of erosion 1s moderate to high.
Available water capacity is 7.5 to 11 inches. Weathered
bedrock is at a depth of 48 to more than 60 inches. Stones
cover 1 to 3 percent of the surface.

Included with this soil in mapping were small areas of
Josephine, Kilare, Millsholm, and Parrish soils. Also in-
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cluded were small areas of a soil that has a surface Jayer
of brown, strongly acid sandy clay loam and a subsoil of
grayish-brown and lLight yellowish-brown, extremely acid
sandy clay loam underlain by shale.

This Sites soil is used mainly as woodland and wildlife
habitat and for watershed. Capability unit TVe-T(22) 3
range site, not assigned; woodland suitability group 5;
wildlife group 8.

Sites very rocky loam, 30 to 50 percent slopes (SpE).—
This soil has moderately slow permeability, Runoff is
rapid, and the hazard of erosion is high. Available water
capacity is 7.5 to 11 inches. Weathered bedrock is at a
depth: of 48 to 60 inches. Bedrock outcrops cover 10 to 25
percent of the surface.

Tncluded with this soil in mapping were areas of soils
that have weathered bedrock at a depth of 30 to 48 inches.
Also included were areas of Josephine, Kilare, Millsholm,
and Parrish soils. Other inclusions were small areas of a
soil that has a surface layer of brown, strongly acid sand
clay loam and a subsoil of grayish-brown and light yel-
lowish-brown, extremely acid sandy clay loam underlain
by shale.

This Sites soil is used as woodland and wildlife habitat
and for watershed. Capability unit VIs-1(22) ; range gite,
not assigned; woodland suitability group 5; wildlife
group 8.

Spreckels Series

The Spreckels series consists of well-drained soils that
are underlain by a strongly cemented to indurated hard-
pan on mixed tuffaceous alluvium. They are on terraces or
fans in the east-central part of the survey area near Mill-
ville, Palo Cedro, and along Oak Run Creek. Slopes are
0 to 8 percent. Elevation ranges from 500 to 800 feet. The
annual precipitation is 30 to 35 inches, and the average
annual air temperature is about 61° F. The 32° F. growing
season is 200 to 250 days, and the 28° . growing season
is 300 fo 325 days. The vegetation is annual grasses and
forbs and scattered blue oak, Digger pine, and manzanita.

In a representative profile the surface layer is brown,
slightly acid and medium acid sandy loam, fine sandy
loam, heavy loam, and sandy clay loam about 18 inches
thiclk, The subsoil is grayish-brown and brown, strongly
acid clay that extends to a depth of about 25 inches. Below
the subsoil is a strongly cemented hardpan about 6 inches
thick. Below the hardpan is consolidated tuflaceous allu-
viam.

The areas of Spreckels soils are used as pasture and for
field crops. '

Representative profile of Spreckels sandy loam, 3 to 8
percent slopes, about 414 miles northeast of Palo Cedro,
14 mile east of center of sec. 26, T.82 N, R. 3 W.:

A11—0 to 2 inches, brown (10YR 5/3) sandy loam, dark brown
(10YR 3/3) maoist; moderate, medinm, granular struc-
ture; slightly bard, friable, nonsticky and nonplas-
tie; many very fine rootg; many very fine interstitial
pores; slightly acid; abrupt, smooth boundary.

A12 -2 to 7 inches, brown (10YR 5/3) fine sandy loam, dark
brown (7.5YR 8/4) moist; maseive; hard, friable,
nonsticky and nonplastic; few very fine and very few
fine roots; many very fine tubular and interstitial
pores; slightly acid; clear, smooth boundary.

A81—7 to 15 inches, brown {(10YR 5/3) heavy loam, dark
brown (7.5YR) 3/4 moist; massive: hard, friable, non-
sticky and slightly plastic; fow very fine and very
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few fine rcots: many very fine tubular and inter-
stitial pores; very few thin clay films as bridges;
slightly acid ; abrupt, smosth boundary,

A32--15 to 18 inches, brown (10YR 4/3} sandy clay loam,
brown (7.5YR 4/8) moist; massive; hard, friable,
sticky and plagtic; very few fine roots ; many very
fine interstitial pores and common fine tubular pores;
common moderately thick clay films as bridges; com-
mon concretions 1 to 2 millimeters in diameter;
medium acid ; abrupt, wavy boundary,

B2t—18 to 25 inches, grayish-brown and brown (10YR 5/2,
6/8) clay, dark grayish brown (I0YR 4/2) moist;
moderate, medium, columnar structure that paris
readily to strong, medium, angular blocky structure;
tops of columns have gray siliceous coatings extend-
ing one-half inch down sides of columns; very hard,
very firm, sticky and very plastic: very few fine roots ;
few very fine tubular Dores; continuous thick clay
films on ped faces and in pores; strongly acid; abrupt,
wavy houndary,

IICIm—25 to 31 inches, mottled, light-gray, light brownish-
gray, vellowish-hrown. and very dark gray (10YR
7/1, 6/2, 5/4, N 3/0) strongly cemented hardpan,
brown (10¥YR 4/3) moist: massive; many moderately
thick clay films in cracks; strongly acid; diffuse, ir-
regular boundary.

31 to 60 inches, consolidated tuffaccous alluvinm of
mixed texture,

The Al herizon ranges from 5 to 10 inches in thickness, from
brown or grayish brown to pale brown in color, from sandy
loam to leam in texture, and from slightly acid to medinm
acld in reaction. The A8 horizon is & to 18 inches thick, The
B2t horlzon ranges from 7 to 36 inches in thickness, from
yellowish brown to grayish brown or brown in color, and from
medium aecid fo strongly acid in reaction. A hardpan of
strongly cemented to indurated tuffaceons gsediment is at a
depth of 20 to 36 inches. This soil is underlain by a hardpan
and, therefore, differs from Spreckels moils recognized else-
where in California.

Bpreckels goils generally are near areas of Hillgate, Honn,
Los Robles, Newtown, and Ving soils.

Spreckels sandy loam, 0 to 3 percent slopes {SrA)—
This soil has slow permeability above the nearly imperme-
able hardpan. Runoft is very slow, and the hazard of ero-
ston 1s none to slight. Available water capacity is 3.5 to
7 inches. The hardpan 1s af a depth of 20 to 36 inches.

Included with this soil in mapping were areas of ITill-
gate, Honn, and Moda soils.

This Spreckels soil is used mainly as dryland pasture.
Small areas are used for other dryland crops, Capability
unit IITs-3(17) ; range site, not assigned ; woodland suif.
ability group, not assigned ; wildlife group 2.

Spreckels sandy loam, 3 to 8 percent slopes (SrB).—
This soil has the profile described as representative for
the series. Permeability is slow above the nearly imperme-
able hardpan. Runoff is slow, and the hazard of erosion
is slight. Available water capacity is 8.5 to 7 inches, The
hardpan is at a depth of 20 to 36 inches.

Included with this soil in mapping were small areas
of Hillgate, ITonn, and Moda soils,

This Spreckels soil is used mainly as dryland pasture.
Small areas are used for other crops. Capability unit
IITe-3(17, 22) ; range site, not assigned ; woodland suit-
ability group, not assigned ; wildlife group 2.

ITC2

Stonyford Series

The Stonyford series consists of well-drained soils that
are underlain by greenstone. These soils are on uplands
in the southwestern part of the survey area near Platina
and Ono and near Whiskeytown Lalke. Slopes range from

30 to 75 percent. Elevation ranges from 1,000 to 3,000
feet. The annual precipitation is 30 to 40 inches, and the
average annual air temperature is about 60° F. The 32° F.,
growing season is 150 to 200 days, and the 28° T. growing
season Is 200 to 300 days. The vegetation is chamise,
manzanita, toyon, ceanothus, mountain-mahogany, and
scrub oalk,

In a representative profile the surface layer is brown
and yellowish-red, medium acid very stony and gravelly
loam about 8 inches thick, The subsoil is reddish-vellow,
medium acid gravelly clay loam. Fractured greenstone is
at a depth of about 24 inches,

The areas of Stonyford soils are used as range and wild-
life habitat and for watershed.

Representative profile of Stonyford very stony loam, 50
to 75 percent slopes, about 3 miles southeast of French
Gulch, 0.2 mile west and 0.2 mile south of the northeast
corner of sec. 1, T. 32 N, R. 7T W.:

Al11—0 to 2 inches, hrown (T.5YR 5/4) very stony loam, dark
reddish brown (5YR 8/3) moist; massive ; slightly
hard, friable, slightly sticky and slightly plastic; few
very fine roots; common fine tubnlar pores ; medium
acid ; abrupt, smooth boundary.

Al2—2 to 9 inches, yellowish-red (5YR 5/6) rubbed gravelly
loam, dark yellowish brown (5YR 3/4) rubbed moist :
massive; slightly hard, friable, slightly sticky and
slightly plastie: few very fine and fine roots and
common medium roots; commeon fine tubular and in-
terstitial pores; medium acid; gradual, smooth
houndary,

B1—9 to 17 inches, reddish-yellow (5YR 8/6) gravelly light
clay loam, yellowish red (5YR 4/6) moist; massive:
slightly hard, friable, slightly sticky and plastic; few
very fine, fire, and meditm roots and common coarse
roots ; few fine tubular and interstitial pores; medinm
acid; gradual, smooth boundary,

B2t—I7 to 24 inches, reddish-yellow (5YR 6/6) gravelly clay
loam, yellowish rted (FYR 4/6) moist; magsive ;
slightly hard, friable, slightly sticky and plastic; few
very fine, fine, medium, and coarse roots; few fine
interstitial pores; common thin clay films on rock
fragments; medium acid ; abrupt, wavy boundary.

R—24 inches, fractured and weathered greenstone ; soil ma-
terial and clay films in cracks.

The A horizon ranges from 2 to 10 inches in thickness, from
brown to reddish hrown in color, from loam to gravelly loam in
texture, and from neutral to medium acid in reaction. The B1
horizon is 7 to 10 inches thick. The B2t horizon ranges from
7 to 20 inches in thickness, from reddish brown to reddish
Fellow in color, from slightly acid to medium aeid in reaction,
and from clay loam to gravelly clay loam in texture, Frae-
tured greenstone bedrock is at a depth of 16 to 25 inches. ATl
areas of these soily are very stony.

Stonyford soils generally are near areas of Auburn, Boomer,
Goulding, Marpa, Maymen, and Millsholm soils,

Stonyford very stony loam, 30 to 50 percent slopes
{SsE).—This soi! has moderate permeability. Runoff is
rapid, and the hazard of erosion is high. Available water
capacity is 2 to 3 inches. Fractured greenstone is afl a
depth of 16 to 25 inches. Stones cover 3 to 10 percent of
the surface.

Included with this soil in mapping were small areas of
Auburn, Boomer, Goulding, and Parrish soils.

This Stonyford soil is nzed for watershed and as wild-
life habitat. Small areas are used as pasture. Capability
unit VITs-1(15,17,18) ; Shallow Loamy range site; wood-
land sultability group, not assigned; wildlife group 6.

Stonyford very stony loam, 50 to 75 percent slopes
(5sG).—This soil has the profile described as representative
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for the serics. Permeability is moderaie. Runoft 1s very
rapid, and the hazard of erosion is very high. Available
water capacity is 2 to 3 inches. Fractured bedrock 1s at a
depth of 16to 25 inches.

Included with this soil in mapping were areas of
Auburn, Boomer, Goulding, and Parrish soils.

This Stonyford soil is used mainly for range, for water-
shed, and as wildlife habitat. Capability unit VIIs-1(15,
17, 18) ; Shallow Loamy range site; woodland suitability
group, not assigned ; wildlife group 6.

Supan Series

The Supan serics consists of well-drained solls that are
underlain by tuffaceous breccia. These soils are on uplands
in the east-central part of the survey area along the tribu-
taries of Cow Creek from Oak Run and Whitmore to
Millville and Black Butte. Slopes range from 0 to 50 per-
cent. Elevation ranges from 800 to 2,000 feet. The annual
precipitation is 30 to 40 inches, and the average annual
ajr temperature is about 52° F. The 32° F. growing season
is 175 10 225 days, and the 28¢ F. growing season 1s 250 to
325 days. The vegetation is annual grasses, oaks, Digger
pine, and shrubs.

In a representative profile the surface layer is dark
orayish-brown, mildly alkaline and neutral very stony
loam and loam about 10 inches thick, The subscil 18 dark-
brown, neutral and slightly acid gravelly clay loam. Tuft
breceia is at a depth of about 33 inches.

The areas of Supan soils are used as dryland pasture,
range, and wildlife habitat and for watershed.

Representative profile of Supan very stony loam, 0 to 30
percent slopes, about 1 mile south of Black Butte at the
intersection of the PG&E pipeline and Black Butte Road,
one-third mile northeast of center of see. 20, T. 80 N., R.
1W.:

A11—0 to 2 inches, dark grayish-brown (10YR 4/2} very stony
light loam, very dark grayish brown {10YR 3/2)
moist; weak, medinm, granular strocture; slightly
hard, friable, nongticky and slightly plastic; many
very fine and common fine roots ; many very fine inter-
gtitial pores; few fine concretions, 1 millimeter in
diameter; mildly alkaline; clear, smooth boundary.

A12—2 to 10 inches, dark grayish-brown (10YR 4/2) Loam, very
dark grayish brown (10YR 3/2) moist; wealk, medium,
granular and moderate, fine, subangular blocky strue-
ture ; slightly hard, friable, slighfly sticky and glightly
plastic: eommon very fine and fine roots; many very
fine and few coarse interstitial pores and common
very fine tubular pores; neutral; clear, wavy bound-

ary.

B2t—10 to 21 inches. dark-brown (7.5X¥R 4/2) gravelly clay
loam, very dark grayish brown (10IR 3/2) moist:
weak, medium, granular and moderate, fine, gubangular
blocky structure; slightly hard, firm, sticky and very
plastic; few fine and medium roots and common very
fine roots; many very fine tubular pores; many thin
clay films in pores and as bridges; neutral ; clear, wavy
boundary.

B3t—21 to 33 inches, dark-brown (T.5YR 4/2) gravelly clay
loam, dark brown (75YR 4/2, 4/4) moist; massive;
hard, firm, brittle, sticky and plastic; few very fine
roots: few very fine tubular pores; many moderately
thick clay films on tuff fragments, common thin clay
films in pores and as bridges; slightly acid; abrupt,
frregular boundary.

R—83 inches, light-gray (10YR 6/1) tuff breccia.

The A horizon ranges from 6 to 16 inches in thickness, from

brown to dark grayish brown in color, from leam to gravelly
loam in texture, and from slightly acid to mildly alkaline in
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reaction. The B2t horizon ranges from 10 to 33 inches in thick-
ness, from dark brown to reddish brown in color, from gravelly
clay loam to cobbly clay loam in texture, and from mildly alka-
line to meditm acid in reaction. The B3 borizon is 8 to 15
inches thick, Tuff breccia or cemented tuffacecus sedlment is
at a depth of 24 to 40 inches. A few areas of these soils are
not stony.

Supan soils generally are near areas of Guenor, Inks, Pentz,
Toomes, and Tuscan soils.

Supan gravelly loam, 5 to 15 percent slopes {SiCl.—
This soil has moderately glow permeability. Runoff is me-
dium, and the hazard of erosion is moderate. Available
water capacity is 4 to 7 inches. The parent material is at a
depth of 24 to 40 inches.

Included with this soil in mapping were areas where
hedrock is at a depth of 40 to more than 60 inches. Also
included were areas of Inks soils,

This Supan soil is used mainly as range and dryland
pasture. Small areas are used as irrigated pasture. Capa-
bility unit 1TTe-§(18) ; Loamy range site; woodland suit-
ability group, not assigned; wildlife group 5.

Supan gravelly loam, 15 to 30 percent slopes (SiD).—
"Phis goil has moderately slow permeability. Runoff is me-
dium to rapid, and the hazard of erosion is moderate to
high. Available water capacity is 4 to 7 inches. Bedrock 1s
at a depth of 24 to 40 inches.

Tneluded with this soil in mapping were areas of soils
that have bedrock at a depth of 40 to more than 60 inches.
Also included were areas of Aiken, Inks, and Toomes soils,

This Supan soil is used as range, dryland pasture, and
wildlife habitat. Capability unit ¥TVe-8(17, 18); Loamy
range site; woodland suitability group, not assigned ; wild-
life group 5.

Supan gravelly loam, 30 to 50 percent slopes (StE).—
This soil has moderately slow permeability. Runoff is
rapid, and the hazard of erosion 1s high. Available water
capacity is 4 to 7 inches. Bedrock is at a depth of 24 to 40
maehnes.

Included with this soil in mapping were areas of soils
that have bedrock at a depth of more than 40 inches. Also
included were areas of Inks and Toomes solls.

This Supan soil is used as range and wildlife habitat and
for watershed. Capability unit VIe-1(15, 17, 18) ; Loamy
range site; woodland suitability group, not assigned; wild-
life group 5.

Supan very stony loam, 0 to 30 percent slopes (SuD}.—-
This soil has the profile described as representative. for
the series. Permeability is- moderately slow. Runoff is
medium to rapid, and the hazard of erosion is moderate
to high. Available water capacity is 4 to 7 inches. Bedrock
is at a depth of 24 to 40 inches. Stones cover 3 to 10 percent
of the surface.

Included with this goil in mapping were areas of other
Supan soils and areas of Cohasset, Pentz, Toomes, and
Tuscan soils. : 7

This Supan soil is mainly used as range and wildlife
habitat and for watershed. Capability unit VIs-1(15, 18);
Loamy range site; woodland suitability group, not as-
signed ; wildlife group 5.

Supan very stony loam, 30 to 50 percent slopes (SuE}.—
This soil has moderately slow permeability. Runoff is.
rapid, and the hazard of erosion is high. Available water
capacity is 4 to 7 inches, Bedrock is at a depth of 24 to 40
inches. Stones cover 8 to 10 percent of the surface. . ...\

Included with this soil in mapping were small areas of a
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Supan very stony loam that has slopes of more than 50
percent.

This Supan soil is used as range and wildlife habitut
and for watershed. Capability unit VIs-1(15, 18) ; Loam
range site ; woodland suitability group, not assigned ; wild-
life group 5.

Tailings and Placer Diggings

Tailings and Placer diggings (Tal)) consists of areas
that have been mined for gold by placer mining or dredg-
ing, Dredger tailings are on flood plains or low terraces.
They eonsist of long, parallel, steep ridges of cobblestones
and gravel from 6 to 25 feet high and of a few long narrow
troughs b to 25 feot deep that are filled with water in win-
ter. In most places this land type is bare of vegetation, but
thin stands of cottorwoods and willows are in some of the
trotighs. The areas of placer diggings are moderately steep
and steep and are on high terraces, Slopes are very irregu-
lar; and random piles of cobblestones, 3 to 8 feet high, and
many very steep, eroded slopes of gravelly and cobbly
alluvium are present. Tn places the edges of the unit pre
banks 15 to 60 feel Inigh.}{’ug_:omliun generally is a dense
eover of mungnnita, poison oak, ceancthus, interior live
ok, and Digger pine,

Most of these areas are in the central part of the survey
area sonthwest of Redding near Clear Creck. Elevation
runges from 450 to 700 feet | g, 7

This land type is used for water supply. It has no poten-
tial for farming, Capability unit € 1Is-1(15, 18, 22);
runge site, not assigned ; woodland suitability group, not
nssigned ; wildlife group 10,

Tehama Series

The Tehama series consists of well-drained soils that
formed in mixed alluvinm. These soils are in the central
part of the survey area in areas of the Bald ITills south of
Uno, on bottoms of Churn Creek, on low terraces along
Cottonwood Creek and Sacramento River, and along Jim
“reck northeast of Bella Vista, Slopes range {from 0 to 15
pereent. Elevation ranges from 500 to 600 feet. The annual
precipitation is 28 to 35 inches, and the average annual air
temporature is about 62° F, The 32° F, growing season is
225 to 250 duys, and the 28° F, growing season is 250 Lo
325 duys, The vegetation is grasses or grass-onk, Digger
pne, and manzanita,

In a representative profile the surface layer is pale-
brown, medium acid and slightly acid loam about 30 inches
thick. The upper purt of the subsoil is pale-brown and light

Figure 7.—Area of Tailings and Placer diggings along Clear Creck.
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yellowish-hrown, neutral silty clay loam that grades, at a
depth of about 45 inches, to yellowish-brown, neutral very
gravelly clay loam.

The areas of Tehama soils are used as irrigated and
dryland pasture.

Representative profile of Tehama loam, 0 to 3 percent
slopes, ahout 11 miles west of Cottonwood, 660 feet west
of i corner of sec, 2, T.20 N,, R. 6 W.: :

Ap—0 to 7 inches, pale-brown (10YR 6/3) loam, dark yellow-
ish brown (10YR 4/4) moist; massive; very hard,
friable, nonsticky and slightly plastic; comimon very
fine roots ; many very fine tubular pores ; medium acid ;
clear, smooth boundary.

A1—7 to 18 inches, pale-brown (10YR 6/3) loam, dark hrown
{10YR 4/3) moist; massive; slightly bard, friable,
nonsticky and slightly plastic; few very fine roots;
many very fine tubular pores; slightly acid; gradual,
smooth pboundary.

A3—13 to 30 inches, pale-brown (10YR 6/3) heavy leam, dark
vellowish brown (10YR 4/4) moist; massive; slightly
hard, friable, slightly sticky and slightly plastic; few
very fine roots; many very fine tubular pores; slightly

) acid ; clear, wavy boundary.

B1-—30 to 89 inches, palebrown (1G6YR 6/3), near very pale
brown, light silty clay leam, dark yellowish. brown
{10YR 4/4) moist; massive; hard, friable, slightly
sticky and slightly plastic; few very fine roots; many
very fine tubular pores; common thin clay films in
pores ; neutral ; clear, smooth boundary.

B21t—89 to 45 inches, mixed, pale-brown and light yellowish-
brown (10YR 6/3, 6/4) silty clay loam, yellowish
brown {10YR 5/4) and few manganese slrains moist:
massive; very hard, firm, slightly sticky and plastic;
few very fine roots; common very fine tubular pores;
common moderately thick clay films in pores; ncuiral;
gradual, smnooth boundary.

1IB22t—45 to 60 inches, yellowish-brown (10YR 5/4) very
gravelly clay loam, dark brown (10YR 4/3) moist;
masgive ] very hard (may be weakly cemented), firm,
sticky and plastie; few very fine roots; commaon very
fine tubular pores; common moderately thick clay

- films in pores ; neatral.

The Al horizon ranges from 12 {o 25 inches in thickness and
from light yellowish brown to pale brown in color. The B21t
horizon ranges from pale brown to vellowish brown in color,
from silty clay loam to clay loam in texture, and from neutral
to slightly acid in reaction. In places a C horizon of gravelly
loam or very gravelly alluvium is at a depth of 48 to 60
inches and is weakly cemented or contains brittle nodules.
Along Jim Creek, sedimentary rock is at a depth of 48 to more
than 60 inches. The presence of rock at this depth is not typical
for the Tehama soils recognized clsewhere in California.

Tehama soils generally are near areas of Anderson, Churn,
Honcut, Moda, Newtown, and Perkins goils.

Tehama loam, 0 to 3 percent slopes (ThAl.—This soil
has the profile described as representative for the series.
Permeability is slow. Runoff is very slow, and the hazard
of erosion is none to slight. Available water capacity is 10
to 12 inches. Roots can penetrate to a depth of more than 60
inches. ,

Included with this soil in mapping were small areas of
Churn, Hillgate, Moda, and Perkins soils.

This Tehama soil is used as irrigated and dryland pas-
ture. Small areas are used for other irrigated crops. Capa-
bility unit ITs-3(17) ; range site, not assigned; woodland
saitability group, not assigned; wildlife group 2.

Tehamza loam, 3 to 8 percent slopes (ThbBl.—This soil
has a profile similar to the one described as representative
for the series, except that sedimentary rock is at a depth
of 48 to more than 60 inches, Permeability is slow, Runoff
is slow, and the hazard of erosion is slight. Available water
capacity is 8.5 to 12 inches.
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Included with this soil in mapping were some areas of
Schorn soils.

This Tehama soil i nsed mainly as dryland pasture.
Capability unit Ile-3(17) ; range site, not assigned ; wood-
land suitahility group, not assigned ; wildlife group 2.

Tehama loam, 8 to 15 percent slopes (TbC).—This soil
has a profile similar to the one described as representative
for the series, except that sedimentary rock is at a depth of
48 to more than 60 inches. Permeability is slow. Runoff is
medinm, and the hazard of erosion is moderate. Available
water capacity is 8.5 to 12 inches.

Inelnded with this soil in mapping were small areas of
Sehorn soils.

This Tehama soil is used mainly as dryland pasture.
Capability unit TTTe-3 (17, 22) ; range site, not assigned;
woodland suitability gronp, not assigned; wildlife
group 2.

Toomes Series

The Toomes series consists of well-drained and some-
what excessively drained soils that are underlain by lava
or tuff breccia. These soils are on foothills of the voleanic
uplands in the eastern part of the survey area from Bat-
tle Creek to Oak Run and Inget. Slopes range from 0 to 50
percent. Elevation ranges from 800 to 2,000 feet. The an-
nual precipitation is 30 to 40 inches, and the average an-
nual air temperature is 60° F. The 32° F. growing season
18 200 to 225 days, and the 28° I'. growing season 1s 250 to
300 days. The vegetation is annual grasses and scattered
blue oalt, iuterior live oak, wedgeleal ceanothus, manza-
nhita, and Digger pine.

In a representative profile the surface layer is brown,
slightly acid very stony and stony loam. Tuff breccia is at
a depth of about 11 inches. o

The areas of Toomes soils are nsed as range and wildlife
habitat and for watershed.

Representative profile of Toomes very stony loam, 0 to
30 percent slopes, about 414 miles west of Black Butte,
one-fourth mile cast of the northwest corner of sce. 15,
T.30N.,R.2W.:

A11—0 to 2 inches, brown (7.5YR 5/4) very stony loam, dark
prown (7.5YR 3/2) moist; moderate, fine, granular
structure; slightly hard, very friable, slightly sticky
and, slightly plastic; many very fine roots; many very
fine and fine interstitial pores; slightly acid; clear,
wavy boundary.

A122 (o 11 inches, brown (7.5YR 5/4) stony loam, dark
brown {T5YR 3/2) moist; weak, very fine, granular
structure: slightly hard, very friable, slightly sticky
and slightly plastic; common very fine roots and few
fine and medium roots that spread out above the
bedrock ; common very fine tubular and interstitial
pores; slightly acid; clear, wavy boundary.

R—11 inches, tuff breccia.

The All horizon ranges irom 1 to 6 inches in thickness. The

12 horizon ranges from 3 to 16 inches in thickness and from

slightly acid to medium acid In reaction, Tuff breccia is at a

depth of 4 to 20 inches. ATl areas of these soils are very stony.

Toomes soils generally are near areas of Alken, Cohasset,

Guenoce, Inks, Supan, and Fuscan soils.

Toomes very rocky loam, 0 to 50 percent slopes {T<E).—
This soil is somewhat excessively drained and has moderate
permeability. Runoff is medinm to rapid, and the hazard
of erosion is moderate to high. Available water capacity
is 0.5 to 1.5 inches. Bedrock is at a depth of 4 to 10 inches.
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Rock outcrops and stones cover 15 to 25 percent of the
surface,

Included with this soil in mapping were small areas of
Guenoc and Supan soils. Also included were small areas
of a shallow, yellowish-red soil that is underlain by lava
rock. In these areas, rock outcrops cover 25 to 50 percent
of the surface. .

This Toomes soil is used as range and wildlife habitat
and for watershed. Capability wnit VIIs-1(15, 17, 18);
Very Shallow Very Rociy range site; woodland suitability
group, not, assigned ; wildlife group 3.

Toomes very stony loam, 0 to 30 percent slopes
(TeD].—This soil has the profile described as representative
Tor the series. It is well drained. Permeability is med-
erate. Runofl is medium to rapid, and the hazard of
erosion is moderate to high. Available water capacity is
0.5 to 2.5 inches. Bedrock 1s at a depth of 4 to 20 inches.
Stones cover 10 to 20 percent of the surface.

Included with this soil in mapping were areas of Guenoc
and Supan soils.

This Toomes soil is used for watershed and as range
and wildlife habitat. Capability unit VIIs-1(15, 17, 18);
Very Shallow Very Rocky range site; woodland suitabil-
ity group, not assigned ; wildlife group 5.

Tujunga Series

The Tujunga series consists of somewhat excessively
drained soils that formed in mixed alluvium. These soils
are on flood plains or on fans in the central part of the
survey area along Cottonwood Creek and the Sacramento
River. Slopes are 0 to 8 perent. Elevation ranges from
360 to 500 feet. The annual precipitation is 25 to 35 inches,
and the average annual air temperature is about 64° F.
The 32° ¥, growing season is 250 to 275 days, and the 28°
F. growing season is 300 to 325 days. The vegetation is
annual grasses and forbs and scattered ceanothus, coffee-
herry, valley oak, interior live oak, and Digger pine.

In a representative profile the surface layer is pale-
brown, slightly acid loamy sand about 14 inches thick. The
substratum is mixed, pale-brown, brown, and light yel-
lowish-brown, slightly acid sand to a depth of 27 inches.
It is pale-brown, slightly acid very gravelly loamy sand
to a depth of 37 inches. This layer 1s underlain by brown,
slightly acid very cobbly sand to a depth of more than
60 inches.

The areas of Tujunga soils are used for field crops.

Representative profile of Tujunga loamy sand, 0 to 3
percent slopes, about 214 miles northwest of Anderson,
800 feet southwest of the Sacramento River, 4,400 feet
west of southeast corner of sec. 4, T. 30 N., R. 4 W.:

Ap—0 to 14 inches, pale-brown (10YR 6/3) loamy sand, brown
{10YR 4/3) moist; massive; soft, very friable, non-
sticky and nonplastic; ecommon very fine and fine
roots; many fine interstitial pores ; slightly micaceous;
slightly acid; gradual, smooth boundary.

C1-—14 to 27 inches, mixed, pale-browmn, brown, and light yel-
lowish-brown (10YR 6/3, 5/3, 6/4) sand, pale brown
and brown (10YR 6/3, 4/3) moist; single grain ; Ioose
(dry and moist}, nonsticky and nonplastic; few very
fine roots; many fine interstitial pores; slightly acid;
abrupt, wavy houndary.

C2—27 to 37 inches, pale-brown {10YR 6/3) very gravelly loamy
sand, brown (10YR 4/3) moist; massive, soft, very
friable, nonsticky and nonplastic ; few very fine roots :
many fine interstitial pores; slightly acid; abrupt,
wavy boundary,

C3—37 to 60 inches, brown (10YR 5/3) very cobbly sand,
brown and very dark hrown (10YR 4/3, 2/2) moist;
single grain; loose (dry and moist), nonsticky and
nonplastic; many fine interstitial pores ; slightly acid.

The A horizon ranges from 7 to 15 inches in thickness and
from grayish brown to pale brown in color. The ¢ horizon
ranges from grayish brown or brown to pale brown or light
yellowish brown in color, from stratified loamy sand to very
cobbly sand in texture, and from neutral to medium acid in
reaction. Below a depth of 86 to 60 inches, this horizon is
stratified sand, very gravelly sand, and very cobbly sand. This
s0il eontaing more gravel and cobblestones than Tujunga soils
recognized elsewhere in California,

Tujunga soils generally are near areas of Anderson, Churn,
and Reiff soils and of Cobbly alluvial land and Riverwash.

Tujunga loamy sand, 0 to 3 percent slopes (TEA).—
This soil has the profile described as representative for
the series. Permeability is rapid. Runoff is very slow,
and the hazard of erosion is none to slight. Available water
capacity 1s 8 to 4 inches. Roots can penetrate to a depth
of more than 60 inches, )

Included with this soil in mapping were areas of
Reiff soils and areas of Riverwash and Cobbly alluvial
land,

This Tujunga soil is used as irrigated pasture, Small
areas are used for other irrigated erops. Capability unit
IVs—4(17) ; range site, not assigned ; woodland suitability
group, not assigned; wildlife group 2.

Tujunga loamy sand, 3 to 8 percent slopes (TfB.—
T'his soil has rapid permeability. Runoff is slow, and the
hazard of erosion is slight. Available water capacity 1s
3 to 4 inches. Roots can penetrate to a depth of more than
60 inches.

Included with this soil in mapping were areas of
Reiff soils and areas of Cobbly alluvial land and River-
wash.

This Tujunga soil is used as irrigated pasture. Small
areas are used for other irrigated crops. Capability unit
IVs—4(17) ; range site, not assigned; woodland suitability
group, not assigned ; wildlife group 2.

Tusean Series

The Tuscan series consists of well-drained soils that
have a hardpan. These soils formed in old basie alluvium,
They are on high terraces in the foothills of the eastern
part of the survey area from Coleman Reservoir to Swede
Creek Plains. Slopes are 0 to 8 percent. Elevation ranges
from 700 to 1,000 feet. The annual precipitation is 30 to 40
inches, and the average annual air temperature is about
62° F. The 32° F. growing season is 225 to 275 days, and
the 28° F. growing season is 300 to 340 days. The vege-
tation is annual grasses and forbs and scattered blue oalk.

In a representative profile the surface layer is brown,
strongly acid cobbly loam about 8 inches thick. The subsoil
is reddish-brown, medium acid cobbly clay loam that
extends to a depth of about 16 inches, Below the subsoil
is an indurated hardpan about 10 inches thick. Below the
hardpan is semiconsolidated, gravelly and cobbly alluvium.

The areas of Tuscan soils are used as dryland pasture.

Representative profile of Tuscan cobbly loam, 0 to 3
percent slopes, about 215 miles west of Coleman Reser-
voir, 200 feet southeast of the northwest corner of sec.
36, T. 30 N., R. 8 W_:

Al—0 to 3 inches, brown (7.5YR b5/4) cobbly loam, dark
reddish brown (5YR 3/3) moist; moderate, fine,
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granular structure: slightly hard, very friable, non-
sticky and nonplastic; common very fine roots; many
very fine interstitial pores; strongly acid; clear,
smooth houndary.,

B1—3 to 10 inches, reddish-brown (5¥YR 4/4) cobbly light clay
loam, dark reddish brown (5YR 8/4) moist; massive;
hard, friable, slightly sticky and slightly plastic; few
very fine roots; many very fine inferstitial pores and
common very fine tubular pores; few thin elay films
as bridges ; medinm acid; gradual, smooth boundary.

B2t—10 to 16 inches, reddish-brown (5YR 4/4) cobbly heavy
clay loam, dark reddish brown (3YR 3/4) moist; mas-
give; hard, friable, slightly sticky and plastic; few
very fine roots; many very fine interstitial pores and
common very fine tubular pores; common thin clay
films as bridges : medium acid ; abrupt, wavy boundary.

C1m—16 to 26 inches, indurated hardpan ; common moderately
thick clay films along fracture planes; diffuse, irregu-
lar boundary. :

110226 to 60 inches, semiconsolidated gravelly and cobbly
alluvinm,

The A horizon ranges from 1 to 7 incheg in thickness and
from medium acid to strongly acid in reaction. The B2t horizon
ranges from 6 to 20 inches in thickness, from dark red to
reddish brown in color, from gravelly heavy clay loam to cobbiy
light clay in texture, and from neutral to medium acid in
reaction. The indurated C horizon is at a depth of 8 to 20
incheg. All of these soils are cobbly.

Tusean soils generally are near areas of Guenoe, Igo, Inks,
Keefers, Supan, and Toomes soils.

Tuscan cobbly loam, 0 fo 3 percent slopes [ThA).—
This soil has the profile described as representative for the
series. Permeability is very slow. Runoff is very slow, and
the hazard of erosion is none to slight. Ava.iiible water
capacity is 1 to 3.5 inches, The hardpan is at a depth of
8 to 20 inches.

Included with this soil in mapping were small areas of
Igo and Keefers soils.

This Tuscan soil is used as dryland pasture, and a few
areas are used as irrigated pasture. Capability unit IVs—8
(17) ; range site, not assigned ; woodland suitability group,
not assigned ; wildlife group 2.

Tuscan cobbly loam, 3 to 8 percent slopes {ThB).—This
soil has very slow permeability., Runoff is slow, and the
hazard of erosion is slight. Available water capacity is 1
to 3.5 inches. The hardpan is at a depth of 8 to 20 inches.

Included with this soil in mapping were areas of Igo and
Keefers soils.

_ This Tuscan soil is used as dryland pasture. Capability
unit TVe-8(17, 18); range site, not assigned; woodland
suitability group, not assigned ; wildlife group 2.

Vina Series

The Vina series consists of well drained and moderately
well drained soils that formed in dominantly basic al-
luvium. These soils are on low terraces and flood plains
along the streams that drain the eastern part of the survey
area. Slopes are 0 to 8 percent. Elevation ranges from
400 to 1,500 feet. The annual precipitation is 25 to 40
inches, and the average annual air temperature is about
64° F. The 32° F. growing season is 200 to 225 days, and
the 28° F. growing season is 250 to 325 days. The vegeta-
tion is valley oak, interior live oak, blue oak, annual
grasses, and Digger pine.

In a representative profile the surface layer is grayish-
brown and brown, neutral and slightly acid loam about
34 inches thick. Below this Iayer, the substratum is yellow-

ish-brown, slightly acid loam to a depth of more than 60
inches.
The areas of Vina soils are used for field crops.
Representative profile of Vina loam, 0 to 3 percent slopes,
near Cow Creek, about 414 miles northeast of Anderson,
800 feet east-southeast of the northwest corner of sec. 5, T
30N,R.3W.:

Apl—0 to 8 inches, grayish-brown (20YR 5/2) loam, dark
brown (10YR 3/3) moist: weak, thick, platy and
moderate, medium, granular structure ; slightly hard,
frizble, nonsticky and slightly plastic; many very
fine and few fine roots; many very fine tubular and
interstitial pores and few fine tubular pores; neutral ;
abrupt, smooth houndary.

Ap2—3 to 12 inches, brown {10YR 5/3) loam, dark brown
(10YR 3/3) moist; weak, coarse, prismatic structure;
hard, friable, nonsticky and slightly plastic; common
very fine and few fine roots ; common very fine tubular
and interstitial pores and few fine tubular pores; com-
mon burrows; slightly acid; clear, smooth boundary.

Ap3—12 to 24 inches, brown (10YR 5/3) loam, dark brown
(10X R 3/3) moist; weak, coarse, prismatic structure;
hard, friable, nonsticky and slightly plastic; few fine
and common very fine roots ; common very fine tubular
and interstitial pores and few fine fubular pores;
weakly compacted; slightly acid; clear, smooth
boundary.

A1—24 to 34 inches, brown (10YR 5/3) loam, dark brown
(10YR 3/3) moist; massive; hard, friable, nonsticky
and slightly plastic; common very fine and few fine
roots; many very fine tubular and interstitial pores
and few fine tubular pores; common collold stains in
pores; few rodent burrows; slightly aeid; clear,
smooth boundary.

C1-—34 to 49 inches, yellowish-brown (10YR 5/4) loam, dark
brown (10YR 3/3) moist ; massive ; slightly hard, very
friable, nonsticky and slightly plastic; common very
fine roots ; many very fine tubular and interstitial pores
and few fine tubular pores; common collodial stains in
pores; slightly acid; gradual, smooth boundary.

€2—49 fo 63 inches, yellowish-brown {(10YR 5/4) loam, dark
brown (10YR 4/3) moist; massive; slightly hard, very
friable, nonsticky and elightly plasgtic; common very
fine roots ; many very fine tubular and interstitial pores
and few fine tubular pores; few colloid stains; slightly
acid.

The A horizon ranges from 12 to 36 inches in thickness, from
dark brown or dark grayish brown to grayish brown or brown
in color, from loam to gravelly loam in texture, and from
neutrat to medinm acid in reaction. The C horizon ranges
from grayish brown te light yellowish brown in color, from
loam to gravelly loam in texture, and from neutral to glightly
acid in reaction. A few areas of these soils are gravelly. Other
areas are seeped, and they have darker mottled colors than the
other soils in the series.

Vina soils generally are near areas of Hillgate, Inks, 108
Robles, Molinos, Spreckels, and Supan soils.

Vina loam, 0 to 3 percent slopes (VeA).—This soil has
the profile described as representative for the geries. It is
well drained. Permeability is moderate. Runoff is very
slow, and the hazard of erosion is none to slight. Avail-
ahle water capacity is 9.5 to 11 inches. Roots can penetrate
to a depth of more than 60 inches.

Included with this soil in mapping were small areas of
Honn, Los Robles, and Molinos soils and areas of Caobbly
alluvial land.

This Vina soil is used for irrigated hay and as irrigated
pasture, Small areas are used for other irrigated crops and
for orchards. Capability unit I-1(17) ; range site, not as-
signed; woodland suitability group, not assigned; wild-
life group 2. )

Vina loam, seeped, 0 to 3 percent slopes (VfA).—This
soil is seeped and has a water table at a depth of about 3
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to more than 5 feet. The substratum is mottled, but cther-
wise the profile is similar to that described as representa-
tive for the series, This soil is moderately well drained.
Permeability is moderate. Water ponds on the surface,
and erosion is not a hazard. Available water capacity is
9.5 to 11 inches. Roots can penetrate to a depth of more
than 60 inches,

Included with this soil in mapping were small areas of
Honn, Los Robles, and Molinos soils and areas of other
Vina soils.

This Vina soil is used for irrigated hay and as irrigated
pasture. Small areas are used for other irrigated crops
and for orchards. Capability unit IIw-2(17, 22) ; range
site, not assigned; woodland suitability group, not as-
signed ; wildlife group 2.

Vina gravelly loam, 3 to 8 percent slopes (VgB.—This
soil has a profile similar to the one described as representa-
tive for the series, except that the content of gravel is 15
to 30 percent throughout the profile. This soil is well
drained. Permeability is moderate. Runoff is slow, and the
hazard of erosion is slight. Available water capacity is 6
to 8 inches. Roots can penetrate to a depth of more than
60 inches.

Included with this soil in mapping were areas of Honn,
Los Robles, and Molinos soils.

This Vina soil is used for irrigated and dryland hay
and as irrigated pasture, Small areas are used as dryland
pasture. Capability unit TTe~1(17, 18) ; range site, not as-
signed ; woodland suitability group, not assigned; wild-
life group 2. '

Wet Alluvial Land

Wet alluvial land (Wa) is somewhat poorly drained or
poorly drained, is dark colored, and is loamy or clayey.
It is nearly level to gently sloping and is in drainageways
and bagins in the central part of the survey area, mainly
on terraces southeast of Anderson. Elevation ranges from
400 to 500 feet. The annual precipitation is about 25 inches,
and the average annual air temperature is about €2° .
The 32° F. growing season is 200 to 250 days, and the
28° F. growing season is 300 to 825 days. The vegetation is
sedges, wiregrass, cattail, and willows.

Permeability is slow. Runoff is slow, and the hazard of
erosion is slight. Available water capacity is 6 to 9 inches.
Roots can penetrate to a depth of 36 to 48 inches.

Wet alluvial land generally is near areas of Perkins,
Churn, Reiff, and Mods soils.

This land type is used as pasture. The quality of forage
1s poor and consists mainly of rushes and sedges. In places
production can he improved by careful irrigation manage-
ment of adjoining fields and by improving surface drain-
age. Capability unit ITTw—5(17) ; range site, not assigned;
woodland suitability group, not assigned ; wildlife group 2.

Windy Series

The Windy series consists of well-drained soils that are
underlain by basic voleanic rock. These soils are on up-
lands in the eastern part of the survey area from Viola
to Latour State Forest and Hatchet Mountain. Slopes
range from 0 to 75 percent. Elevation ranges from 4,000
to 7,000 feet. The annual precipitation is 40 to 30 inches,
and the average annual alr temperature is about 44° F.

S0IL SURVEY

The 32° F. growing season is 100 to 150 days, and the
28° F. growing season is 160 to 175 days. The vegetation is
mixed conifers and brush.

In a representative profile the surface layer is very dark
grayish-brown, strongly acid stony sandy loam and loamy
sand about 8 inches thick. It is underlain by brown, very
strongly acid sandy loam about 6 inches thick. The subsoil
is light yellowish-brown, very strongly acid very gravelly
sandy loam about 34 inches thick. Basic voleanic rock is at
a depth of about 48 inches.

The areas of windy soils are used as woodland [(fig. 8)

and wildlife habitat and for watershed. -

Representative profile of Windy stony sandy loam in an
area of Windy and McCarthy stony sandy loams, 0 to 30
percent slopes, in Latour State Forest about 2 miles north-
west of McMullen Mountain in E14 sec. 3, T. 32 N, R. 2
E.:

A11—0 to 4 inches, very dark grayish-brown {10YR 8/2) stony
sandy loam, black (10YR 2/1) moist; strong, very
fine, granular structure; soft, very friable, nonsticky
and nonplastic; many fine roots; many very fine
interstitial pores; much charcoal; strongly acid;
clear, smooth boundary.

Al12-—4 to 8 inches, very dark grayish-brown (10YR 3/2)
loamy sand, very dark brown (10YR 2/2) moist;
moderate, very fine, granular strueture; soft, very
friable, nensticky and nonplastic; many fine roots;
many fine interstitial pores; strongly acid; clear,
wavy boundary, .

A3—8 to 14 inched, brown (10YR 5/3) sandy loam, very dark
brown '(10¥YR 2/3) moist; moderate, very fine,
granular structure; soft, very friable, nonsticky and
nonplastic; many very fine roots; many very fine
intersiitial pores; very strongly acid ; gradual, smooth
boundary.

B21--14 to 30 inches, light yellowish-brown  (10YR 6/4) very

: gravelly sandy loam, dark brown (10YR 3/3) moist:
massive; soff, very friable, nonsticky and nonplastic;
few coarse roots; many very fine interstitial pores
and common very fine tubular pores; very strongly
acid; discontinuous, gradual, and broken boundary.

B22—30 to 48 inches, light yellowish-brown (10YR 6/4) very
gravelly sandy loam, dark yellowish brown (10YR
4/4) moist; massive; soft, very friable, nonsticky
and nonplastic; few coarse roots; many very fine
Interstitial pores and common very fine tubular pores
very strongly acid; diseontinuous, broken boundary.

R—48 inches, basic voleanie rock.

The A horizon ranges from 10 to 20 inches in thickness,
from very dark grayish brown to brown.in color, from stony
to very stony sandy loam or loam in texture, and from glightly
a¢id to very strongly acid in reaction. The B horizon ranges
from 20 to 40 inches in thickness, from light vellowish brown
to very pale brown in eolor, from very gravelly sandy loam to
lpam in texture, and from medium acid to very strongly acid
in reaction. Basic volcanic rock is at a depth of 40 to 60
inches. All areas of this soil are stony or very stony.

Windy soils generally are near areas of Jiggs, Lyonsville,
and MeCarthy soils. They are mapped in this BuUrvey area
only in undifferentiated groups or complexes with MeCarthy
and Nanny soils.

Windy and McCarthy stony sandy loams, 0 to 30 per-
cent slopes (WeD).—This unit is made up of Windy and
MeCarthy soils in about equal proportions. Windy stony
sandy loam has north-facing and east-facing slopes, and
McCarthy stony sandy loam has sonth-facing and west-
facing slopes. Small arcas of shallower soils were in-
cluded in mapping.

The Windy soil has the profile described as representa-
tive for the Windy series. Permeability is rapid. Avail-
able water capacity is 5 to 7 inches.
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Figure 8—~Profile of Windy stony sandy loam, 0 to 10 percent
slopes, in a wooded area.

The MecCarthy soil has a profile similar to the one de-
seribed as representative for the MeCarthy series. It has
moderately rapid permeability. Available water capacity
is 4 to 6 inches,

Runaoff is medinm to rapid on the soils of this unit. The
hazard of erosion is moderate to high., Dedrock is at a
depth of 40 to 60 inches, Stones cover 1 to 3 percent of the
surface.

490-T20—T4——0

The areas of these soils are used as woodland and wild-
life habitat and for watershed. Capability unit VIe-
1(22); range site, not assigned; woodland suitability
group i wildlife group 8.

Windy and McCarthy very stony sandy loams, 30 to
50 percent slopes (WfE),—This unit is made up of Windy
and McCarthy soils in about equal proportions. Windy
very stony sandy loam has north-fucing and east-facing
slopes, and McCarthy very stony sandy loam has south-
facing and west-facing slopes, Included in mapping were
small areas of shallower soils. The Windy and the
MecCarthy soil each has a profile similar fo that de-
seribed as representative for its respective series,

The Windy soil has rapid permeability, and its avail-
able water capacity is 5 to 7 inches.

The MeCarthy soil has moderately rapid permeability,
and its available water capacity is 4 to 6 inches,

Runoff is rapid on the soils of this unit. The hazard of
erosion is high, Bedrock is at a depth of 40 to 60 inches.
Stones cover & to 10 percent of the surface.

The areas of these soils are used as woodland and wild-
life habitat and for watershed, Capability unit VIs-
1(22): range site, not assigned; woodland suitability
group i wildlife group 8.

Windy and McCarthy very stony sandy loams, 50 to
75 percent slopes (WiG)—This unit is made up of Windy
and McCarthy soils in about equal proportions. Windy
very stony sandy loam has nerth-facing and east-facing
slopes, and McCarthy very stony sandy loam has south-
facing and west-facing slopes, Included in mapping were
small areas of shallower soils. The Windy and the McCar-
thy soil ench has a profile similar to the one described as
representative for its respective series.

I'he Windy soil has rapid permeability, and its available
water ca [|Jac:ty is 5 to 7 inches,

The MeCarthy soil has moderately rapid permeability,
and its available water capacity is 4 to 6 inches.

Runofl is very rapid on the soils of this unit. The hazard
of erosion is very high. Bedrock is at a depth of 40 to 60
inches. Stones cover 3 to 10 percent of the surface.

The areas of these soils are used ns woodland and wild-
lifo habitat and for watershed. Capability unit VITs—
1(22): range site, not assigned; woodland suitability
group 6; wildlife group 6.

Windy and MeCarthy very rocky sandy loams, 8 to
50 percent slopes (WaE].—This unit is made up of Windy
and MecCarthy soils in about equal proportions. Windy
stony sandy loam has north-facing and east-facing slopes,
and MeCarthy stony sandy loam has south-facing and
west-facing slopes, Included in mapping were areas of
shallower soils. The Windy and the MeCarthy soil each
has a profile similar to that described as representative for
itz respective series.

The Windy soil has rapid permeability, and its avail-
able water capacity is 5 to 7 inches.

The McCarthy soil has moderatély rapid permeability,
and its available water capacity is 4 to 6 inches,

Runoff is medium to rapid on the soils of this unit. The
hagard of erosion is moderate to high. Bedrock is at a
depth of 40 to 60 inches, Stones cover 1 to 3 percent of the
surface. Exposed bedrock outerops cover 10 to 25 percent
of the surface. )

The areas of these soils are used as woodland and wild-
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life habitat and for watershed. Capability unit VIs—1(22) ;
range site, not assigned; woodland suitability group T;
wildlife group 4.

Use and Management of the Soils

This section discusses use and management of the soils
for crops and pasture and gives facts about use of the soils
for range. It also discusses woodland use and usec of the
soils for wildlife habitat. Finally, it gives enginecring
facts about the soils,

Use of the Seils for Crops and Pasture

Soils of the Shasta County Area are used extensively for
irrigated alfalfa grown for hay, irrigated pasture, and
dryland pasture. They are also used to grow corn for silage,
barley, wheat, strawberry plants, and olives, prunes, wal-
nuts, and a number of other kinds of fruits and nuts. In
the following pages, the system of capability grouping
used by the Soil Conservation Service is explained, the
land resource areas are described, and management of ma-
Jor crops is discussed. Then the Storie index ratings are
defined, and the estimated average acre yields of irrigated
alfalfa, irrigated pasture, and dryland pasture are given.
Capability grouping

Capability grouping shows, in a general way, the suit-
ability 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 used, and the way
they respond to treatment. The grouping does not take into
account major and generally expensive landforming that
would change slope, depth, or other characteristics of the
soils; does not take into consideration possible but unlikely
major reclamation projects; and does not apply to rice,
cranberries, horticultural crops, or other crops requiring
special management.

Those familiar with the capability classification can in-
fer 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 suitability and limita-
tions of groups of soils for range, for woodland, or for
engineering. '

In the capability system, the kinds of soil are grouped
at three levels: The capability class, the subelass, and the
unit. These are discussed in the following paragraphs,

Capaprirry Crassns, the broadest groups, are designated
by Roman numerals I through VIII. The numerals indi-
cate progressively greater limitations and narrower choices
for practical use, defined as follows:

Class T soils have few limitations that restrict their use.

Class IT soils have moderate limitations that reduce the
choice of plants or that require moderate conser-
vation practices.

Class ITT soils have severe limitations that reduce the
choice of plants, require special conservation prac-
tices, or both.

class 1V soils have very sovere limitations that reduce
the choice of plants, require very careful manage-
ment, or both.

5TURVEY

(Class V soils (none in Shasta County Area) are sub-
ject to little or no erosion but have other limita-
tions, impractical to remove, that limit their use
largely to pasture, range, woodland, or wildlife
habitat.

Class VI soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture, range, woodland, or wild-
life habitat.

Class VII soils have very severe limitations that make
them unsuited to cultivation and that restrict their
use largely to pasture, range, woodland, or wild-
life habitat.

Class VIII soils and landforms have limitations that
preclude their use for commercial plants and re-
strict their use to recreation, wildlife habitat, or
water supply, or to esthetic purposes.

CapaBILITY SUBCLASSES are soil groups within one class;
they are designated by adding a small letter, e, a0, s, or ¢,
to the class numeral, for example, ITe. The letter e shows
that the main limitation is risk of erosion 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 wetness can be partly corrected by artificial
drainage) ; s shows that the soil is limited mainly because
it 1s shallow, droughty, or stony ; ¢, used in only some parts
of the United States, but not in this survey arca, 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 can contain, at the
most, only the subclasses indicated by w, 8, and ¢, because
the soils in elass V are subject to little or no erosion, though
they have other limitations that restrict their use largely
to pasture, range, woodland, wildlife habitat, or recreation.

Carpasirty Unirs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require sim-
ilar management, and to have similar productivity and
other responses to management. Thus, the capability unit
is a convenient grouping for making many statements
about management of soils.

In capability classes I through IV, capability units in
California are given Arabic 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 numbered consecu-
tively, and their symbols are a partial key to some of the
goil features, Except for class I, the numerals used to
designate units within the classes and subclasses are:

0. A problem or a limitation caused by sand and
gravel in the substratum that limits the penetra-
tion of roots.

An erosion hazard, actual or potential.

A problem or Yimitation of wetness caused by poor
drainage or flooding.

A problem or limitation caused by slow or very
slow permesbility of the subsoil or substratum.

A problem or limitation caused by coarse texture
or excessive gravel. :

A problem or limitation caused by a fine-textured -
or very fine textured surface layer.

o R



SHABTA COTUNTY AREA, CALIFORNIA 73

6. A problem or limitation caused by salt or alkali
{not used in this survey area).

7. A problem or limitation caused by cobblestones,
stones, or rock outerops.

8. A problem or limitation caused by nearly impervi-
ons bedrock or hardpan within the effective root-
ing depth.

9. A problem or limitation caused by low fertility or
by toxicity.

Soils in classes V through VIIT are given the single, non-
connotative Arabic number 1. The management, plant con-
position, and yields where these soils are used for range
or for trees are given in the sections “Use of the Soils for
Range” and “Woodland Uses of the Soils,” respectively.

Land resource areas

The Shasta County Area is in parts of four land re-
source areas because of the variety in climate, topography,
vegetation, and land nse. These arcas are designated na-
tionally as 15,17, 18, and 22. Land resource arca 15 consists
of foothills in the western part of the Shasta County Area;
17, the upper part of the Sacramento Valley; 18, the east-
ern foothills; and 22, the forested mountaincus uplands.
Soils in two or more resource arcas can be similar and have
the same capability unit symbol but have different require-
ments for management,

Capability units in the several resource areas are identi-
fied by a capability unit symbol, followed by a number, or
numbers, in parentheses, For example, capability unit
IVe-8(22) and the capability units originally numbered
IVe-8(17) and IVe-8(18) consist of well-drained soils
that are shallow to moderately deep over bedrock or hard-
pan. The unit originally numhbered IVe-8(17) consists of
soils in the irrigated valley; the unit originally numbered
IVe-8(18) consists of soils on the oak-covered and grass-
covered foothills; and unit TVe-8(22) consists of soils on
the conifer-forested mountains. Where use and manage-
ment are similar, soils that are in two or more resource areas
but that have the same capability symbol were combined
in one capability unit, Capability units originally num-
bered IVe-8(17) and IVe-8(18), for example, were com-
bined in capability unit TVe-8(17, 18). The land resource
arcas are described in the following paragraphs.

Land resource area 15 is called t}m Central California
Coast Range. This resource area includes the Bald Hills
and surrounding areas from the Igo-Platina road south-
ward to Cottonwood Creek. The soils are gently sloping
to steep but are mostly rolling to hilly. Tlevation ranges
from 600 to 2,000 feet, and the annual rainfall is 30 to 40
inches. The frost-free season 1s 200 to 250 days, On the
goently sloping soils, the vegetation is that of an open grass-
land, and oaks and shrubs are along streams, On the
steeper soilz, shrubs and trecs are more abundant and there
is less grass. Grazing is the main farm uge. Only a small
part of this land resource area is irrigated, and there is
little opportunity for developing sources of water,

Land resource areq 17 is called the Sacramento and San
Joaquin Valleys. This resource area includes the Sacra-
mento Valley, small tributary valleys, and terraces flank-
ing these valleys. The soils generally are nearly level, ex-
cept along some dissected terrace fronts. Most of the soils
along these terrace fronts are steep, Illevation ranges from
350 to 900 feet, and the annual rainfall is 25 to 50 inches.

Most rainfall cccurs in winter, and summer is hot and dry.
In thig resource area, irrigation water is available or a
source is being developed for most soils that arc suitable
for irrigation, The frost-free season is 250 to 300 days.
Vegetation was formerly grasses, shrubs, and trees, but
most of the goils have been cleared and are used for culti-
vated crops. Neariy all the cropland in the Shasta County
Avreq is in this land resource area.

Land resource area 18 is called the Sierra Nevada Foot-
hills. This resource area is in the foothills of the Cascade
Range east of the Sacramento Valley, and it extends
around and above the valley terraces. Most of the strearms
flow southwestward. The soils are mainly rolling to hilly,
but they are steep at the higher elevations and are gently
sloping in areas near the Sacramento Vallev, Elevation
ranges from 500 to 2,000 feet. The annual rainfall is 30 to
50 inches, and the frost-free season is 200 to 250 days. Vege-
tation is oaks, Digger pines, shrubs, and grasses. Grazing is
the most common use. Only a small part of this area is
irrigated, and there is little opportunity for expanding
Irrigation.

Land resource area 22 1s called the Sierra Nevada Range.
This area includes the forested mountains that enclose the
survey arca on the northwest, north, and east. The soils on
the upland lava plateaus of the Cascade Range are gently
sloping, and those in the eanyons of the Klamath Moun-
tains are steep or very steep. A few narrow mountain val-
leys are present, and some meadows occur where water
collects. Elevation ranges from 2,500 to 7,000 feet. The
antual rainfall is 40 to 60 inches, but only about 2 inches
falls in summer, The frost-free season is 90 to 150 days.
Higher elevations have a cover of snow in winter, Lumber-
ing is the principal industry, but recreation is increasing
in importance. Beef cattle are raised In open areas and in
natural meadows., These meadows, a few orchards, and
pastures are the only arcas that are irrigated. There is
little opportunity to expand irrigation.

Management by capability units

In the following pages, the capability units of the survey
area are described, and management for the soils in thess
units 18 suggested, The mention of the soll series in these
descriptions does not mean that all the soils in the serieg
are in the capability unit. To determine the soils in eack
unit, refer to the “Guide to Mapping Units” at the back of
this survey. Additional facts about the soils are given in
the gection “Descriptions of the Soils,”

CAPABILITY UNIT I-1{17}

This unit consists of well-drained soils of the Churn,
IIoncut, Honn, Los Robles, Molines, Reiff, and Vina se-
ries. These soils formed in alluvium from mixed rock
sources, They are on valley bottoms and strean terraces.
Slopes are  to 2 percent. The surface layer ranges from
fine sandy loam to loam.

Permeability is moderately slow to moderately rapid
in the solls of this unit. Roots can penetrate to a depth
of 60 inches or more, Available water capacity is 7.5 to
12 inches. Runoff is very slow, and the hazard of erosion
is none to slight. These soils are easy to work.

These soils are among the most productive in the sur-
vey area, and they are suited to all climatically adapted
crops. These soils are suited to row crops, orchard crops,
small grains, pasture, and hay.



74 SOIL SURVEY

Crops grown on these soils respond readily to applica-
tions of fertilizer. Mast crops need applications of nitro-
gen fertilizer, but alfalfa and other legumes respond to
applications of phosphorus and sulfur fertilizer. In places
prune trees need fertilizer that contains nitrogen and po-
tassium. Intensive use of these soils often results in deple-
tion of organic-matter content and in poor tilth. The
organic-matter content can be improved by returning crop
residue or green-manure crops te the soil and by using a
suitable crop rotation. Green-manure crops that are planted
in fall are beneficial to the soils. If soils are used for
row erops, & green-manure crop can be grown each year,
but it should be grown at least every 3 to 5 years.

If these soils are used for irrigated pasture, the quality
of forage can be maintained by dividing pastures into
several units and grazing the units in rotation to permit
regrowth of the plants. This practice allows the soils
to dry before grazing begins and thus reduces soil
compaction.

All methods of irrigation are suitable for these soils.
The frequency of irrigation and the quantity of water
used depend upon the crop grown, the season, and the
available water capacity of the soil. For a few solls near
streams, additional water is available as the result of snb-
irrigation. This moisture in the substratum is at a depth of
about 10 to 12 feet; consequently, deep-rooted tree crops
need less irrigation than do those in other areas. Subirri-
gation occurs in a few areas of the Reiff, Vina, and Moli-
nos soils.

TUnless extremely deep cuts are made, leveling or grad-
ing causes no permanent damage to these soils. Formation
of a tillage pan can be controlled by avoiding excess culti-
vation and by keeping machinery and livestock off these
soils when they are wet. Formation of a tillage pan can
be avoided in orchards by eliminating tillage, chopping
the cover crop, and using sprinkler irrigation. A pan that
has already formed in an orchard can be broken by chisel-
ing. A pan that has formed in an open fleld can be broken
by subsoiling and chiseling.

CAPARBRILITY UNIT Ile-1(17, 18)

This unit consists of well-drained soils of the Churn,
Honn, Los Robles, Reiff, Sierra, and Vina series. These
soils formed in alluvium from mixed rock sources or in
material weathered from granite. They are on alluvial
fans and terraces or on the toe slopes of foothills, Slopes
are 3 to & percent. The surface layer ranges from fine
sandy loam to loam or gravelly loam.

Permeahility is moderately slow to moderately rapid
in the soils of this unit. Roots can penetrate to a depth of
40 to more than 60 inches. Available water capacity is
6.5 to 12 inches. Runof! is slow to medium, and the hazard
of erosion is slight to moderate. These soils are casy to
work, but the gravelly soils arc more difficult to till than
the nongravelly soils.

These soils are used mainly for irrigated hay, pasture,
row crops, and orchards, but & few areas are used for
dryland hay, grain, and pasture, or as range. If these
soils are irrigated, they are suited to all climatically
adapted crops.

The organic-matter content and productivity can be
maintained by using nitrogen fertilizer and, in places,
phosphorus fertilizer; returning crop residue or green-
manure crops to the soil ; or using a suitable crop rotation.

Trrigating on the contour on gently sloping areas and
using sprinklers on steeper slopes are ways of helping to
control erosion. These methods of irrigation allow time
for the water to enter the soil and to wet 1t more uniformly.
A system for collecting cxcess irrigation water for safe
disposal is needed in places. Among the practices that help
to control sheet erosion in grain fields are tillage across the
slape, stubble mulching, and use of a cover crop,

Deep cuts generally can be made when leveling, and
irregularities of slope can be smoothed without causing
permanent damage to the soil,

The soils in this unit are easy to work, but they tend to
form a tillage pan. Minimum tillage helps to slow the
formation of these pans. The pans can be broken by chisel-
ing or subsoiling.

CAPABILITY UNIT Ile-1(22)

Aiken loam, 0 to 8 percent slopes, is the only soil in this
unit. It is a well-drained soil that formed in material
weathered from volcanic rock on broad ridges.

Permeability is moderately slow in the subsoil. Roots
can penetrate to a depth of more than 60 inches. Available
water capacity is 9 to 11 inches. Runoff is slow to medium,
and the hazard of erosion is slight to moderate. This soil
is easy to work,

This soil is well adapted to timber production, and it is
profitable to keep the soil in this use. The gentle slopes of
this scil are Tavorable for intensive management, such as
pruning, thinning, and controlling fires, insects, and dis-
eases. The production of timber can be increased by using
these management practices. No special methods of har-
vesting the timber are needed on this soil.

If this soil is cleared and irrigation water is available,
it is suited to irrigated pasture and to orchards of decidu-
ous fruit trees, These crops generally respond well to ap-
plications of nitrogen and phosphorus fertilizer. Pine
seedlings are difficult to control in a few cultivated areas.
Sheet erosion in these areas can be controlled by growing
a cover crop, tilling across the slope, and similar practices.
In places diversion ditches are needed to remove excess
water,

CAPABILITY UNIT 1le-3{17)

This unit consists of well-drained soils of the Churn,
Perking, and Tehama series. These soils formed in al-
luvinm from mixed rock sources. They are on terraces.
Slopes are 8 to 8 percent. The surface layer is loam or
gravelly loam,

Permeability is moderately slow to slow in the subsoil.
Roots ean penetrate to a depth of 36 to more than 60 inches.
The rooting depth is limited by a weakly cemented sub-
stratum or by unrelated sandstone or shale in places. Avail-
able water capacity is 5§ to 12 inches. Runoff is slow to
medinm, and the hazard of erosion is slight to moderate.

These soils are better suited fo shallow-rooted trees in
irrigated orchards and to shallow-rooted field crops and
pasture plants than to deep-rooted plants. They are also
suited to dryland hay, small grain, and pasture.

Most irrigated erops respond to applications of nitrogen
and phosphorus fertilizer. The content of organic matter
is naturally low, and increasing the supply is diffienlt
under dryland farming. Where the soils are irrigated,
properly managing crop residue, growing green-manure

.crops, and using a suitable crop rotation help to maintain

a favorable supply of organic matter,



SHASTA COUNTY AREA, CALIFORNIA 75

Erosion ig a hazard on these soils if they are irrigated.
Sprinkler irrigation. is an efficient means of applying irri-
gation water on most of these soils, but irrigating on the
contour is suitable on the gently sloping soils. In places a
system for safely disposing of excess irrigation water is
necded if furrow irrigation on the contour is used. Apply-
ing irrigation water at a slow rate allows nearly all the
water to enter the soil and helps to control erosion by
reducing runoff. Water enters the subsoil of these soils
at a slow to moderately slow rate, so it is seldom practical
to wet more than the upper part of the soil. This method
reduces the available water capacity of these solls, so that
frequent applications of water in small amounts are
needed, especially in warm months, Sheet erosion in grain
and hay fields can be controlled by tillage across the slope,
stubble mulching, use of a cover crop, and similar practices
that are easy to apply. ‘

CAPAEILITY UNIT Xle-5({17}

Myers silty clay, 8 to 8 percent slopes, is the only soil
in this unit. It is a moderately well drained soil that formed
in alluvium from sandstone and shale on terraces.

Permeability is slow in this soil. Roots can penetrate
to a depth of more than 60 inches. Available water capacity
is 9 to 11 inches. Runoff is slow to medium, and the
hazard of erosion is slight to moderate.

This soil is used for and suited to a wide varicty of
crops. Because of its silty clay texture and slow per-
meability, this seil is not so well suited to tree crops as
the more permeable, coarser textured soils, ‘

When this soil is dry, it cracks and takes in water
rapidly, After it becomes wet, the cracks seal, and the soeil
takes in water slowly. This soil must be worked at the
proper moisture content. If tilled when it is too dry, large,
hard clods form: if tilled when it is too wet, it scals over
and becomes puddled.

Fertility can be improved hy applying nitrogen ferti-
lizer, returning erop residue of green-manure crops to the
soil, or using legumes or other soil-improving erops in the
crop rotation. Tillage across the slope helps to reduce
runoff and to control erosion.

CAPABILITY UNIT Iw-2(17, 22)

This unit consists of moderately well drained soils of
the Churn, Tos Robles, Molinos, Perkins, Reiff, and Vina
series and of poorly drained soils of the Shingletown
series. These soils formed in alluvium from velcanic or
sedimentary rock sources, All these soils except Shingle-
town soils are in narrow valleys along streams. Shingle-
town soils occupy higher positions. Slopes are 0 to 3 per-
cent. These soils either are seeped with water from higher
Iying soils, or they have a perched water table for short
periods. The surface layer ranges from fine sandy loam to
loam or gravelly loam.

Permeability is slow to moderately rapid in the soils of
this unit. Roots can penetrate to a depth of more than
60 1nches. Available water capacity is 5 to 12 inches. Runoff
is very slow on these soils, or water ponds on the surface.
The hazard of erosion is none to slight. These soils gener-
ally are easy to work, but the gravelly soils are somewhat
more difficult to work.

The zoils in this unit are used for irrigated hay and
pasture, irrigated row and field crops, and orchard erops,

and for dryland hay and pasture. Because of the wetness of
their subsoil, they are better suited to shallow-rooted crops
than to deep-rooted crops. Shingletown soils are suited to
pasture, hay, and small grain.

Improvement of drainage generally is not practical, be-
cause of the size and shape of the areas and the lack of
suitable drainage outlets. Wetness can be controlled in
some fields, however, by avoiding overirrigation. Grading
these soils to eliminate low spots also helps to improve
drainage. Grading cuts can he deep without exposing in-
fertile subsoil. If subirrigation is used on these soils, a few
crops can be successfully grown without the need for other
methods of irrigation or with only supplemental irrigation
late in summer.

Tillage pans are common in these soils, but their forma-
tion can be controlled by cultivating late in spring after
the surface soil drieg. Tillage pans can be broken by chisel-
ing in summer or fall when the soils are dry. Legnines and
most other crops grown on these soils respond well to
applications of nitrogen fertilizer. Productivity can be
maintained by growing a green-manure crop, turning
under crop residue, and using crop rotations, along with
fertilization.

CAPABILITY UNIT IIs-0(17)

Thig unit consists of well-drained soils of the Honeut
and Ileiff series. These soils formed in alluvium from
mainly basic rocks. They are on alluvial fans and valley
bottoms. Slopes range from 0 to 3 percent. The surface
layer is fine sandy loam or gravelly loam that is underlain,
at a depth of 40 to 60 inches, by very gravelly sand to very
gravelly loam. :

Permeability is very rapid in the substratum. Availahle
water capacity is 6 to 9 inches. Runoff is very slow, and the
hazard of erosion is none to slight. These soils are casy
to work. '

These soils are nsed for and are suited to a wide variety
of crops, such as irrigated row crops, orchard crops, pas-
ture, and hay. They are also used for dryland pasture.

Careful leveling or smoothing is needed on these goils
to avoid exposing the very gravelly substratum. If exces-
sive losses of water and plant nutrients through deep
leaching are to be avoided, irrigation water and fertilizer
should be applied more frequently and in smaller amounts
than for soils that have a less permeable substratum. If
these soils are furrow or border irrigated, the runs should
be short to avoid water losses. Most crops grown on these
soils respond well to applications of nitrogen and phos-
phorus fertilizer. Returning crop residue, green-manure
erops, or cover crops to the soil helps to improve soil
structure and fertility and to inerease the content of
organic matter.

CAPABILITY UNIT Ils-3(17)

This unit consists of well drained and moderately well
drained soils of the Churn, Perkins, and Tehama series.
These soils formed in alluvinm from mostly sedimentary
rock on old terraces. Slopes are 0 to 3 percent. The surface
layer is gravelly loam or loam.

Permeability is moderately slow to slow in the soils
of this unit. Roots can penetrate to a depth of 36 to 60
inches. Available water capacity is 5 to 12 inches. Runoft
is slow to very slow, and the hazard of erosion is none
to slight. :

These soils are better suited to irrigated pasture, field
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crops, shallow-rooted crops, and orchard trees than to other
crops. They are also suited to dryland grain and hay.

Most crops grown on these soils respond well to applica-
tions of mitrogen and phosphorus fertilizer. In places
where these solls are cropped intensively, potassinm
fertilizer is needed for high yields of such erops as prunes,
The production of crops can be increased by using crop
residue, growing green-manure crops in the orchards, and
using a suitable crop rotation. The maximwun production
of forage can be obtained from irrigated pastures by
grazing fields in rotation and by fertilizing. These manage-
ment practices also help to improve soil tilth.

All methods of irrigation are suitable for these soils.
Applying irrigation water in small amounts and using
long runs allows time for the water to enter the soil. A
system for the disposal of excess irrigation water is
needed in places. Such a system may need to be joined to
a community drainage system. Cuts made when leveling or
grading should be shallow to avold exposing the less
fertile and clayey subsoil. In irrigated pastures the

trampling of wet soil by livestock tends to reduce the
intake of water in the solls, and rotation grazing is
benefieial.

CAPABILITY UNIT IIs—4(17)

This unit consists of well-drained soils of the Churn,
Honcut, Honn, Lios Robles, and Reiff series. These soils
formed in alluvium from mixed rock sources. Slopes are
0 to 3 percent. The surface layer is gravelly loam or
gravelly sandy loam. :

Permeability is moderately rapid to moderately slow
in the soils of this unit. Roots can penetrate to a depth
of more than 60 inches. Available water capacity is 6 to 10
inches. Runoff is very slow and water is ponded in a few
places, The hazard of erosion is none to slight.

These soils are snited to a variety of crops, such as irri-
gated orchard crops, row crops, and field crops. If these
soils are carefully irrigated, deep-rooted crops are well
suited, and shallow-rooted crops also can be successfully
grown., A few areas are used for dryland pasture.

Smaller and more frequent. applications of irrigation
water are needed on shallow-rooted crops than on deep-
rooted crops. Short.irrigation runs are favorable because
the soils take in water rapidly. Irrigation systems are more
difficult to design in places where these gravelly soils are
in areas with less permeable soils, such as the Moda soils.

The content of organic matter is naturally low in these
soils, but it can be increased by growing green-manure
crops, turning under crop residue, and using a suitable crop
rotation. Most crops grown on these soils respand well to
applications of nitrogen and phosphorus fertilizer, and a
few crops respond favorably to applications of potassium,
especially at more intensive levels of management.

CAPABILITY UNIT s (17}

Myers silty clay, O to 3 percent slopes, is the only soil
in this unit. It is a well-drained goil that formed in allu-
vium from sedimentary material.

Permeability is slow in this soil. Roots can penetrate to
a depth of more than 60 inches, Available water capacity
is 9 to 11 inches. Runoff is very slow, and the hazard of
erosion is none to slight.

This soil is used for and suited to irrigated and dryland
pasture and hay. It is also used for other irrigated crops

adapted to the area, but deep-rooted crops and imost tree
crops are not well suited because of slow permeability.

When this goil is dry, it cracks and takes in water rap-
idly. After it becomes wet, the cracks seal and the soil takes
in water slowly. This soil must be worked at the proper
moisture content. If tilled when it is too dry, large clods
form: 1T tilled when it is too wet, it seals over.

Irrigation water is hest applied by using sprinklers or
carefully controlled borders or furrows. Returning crop
residue, manure, green-manure crops, cover crops, or other
organic matter to the seil helps to improve soil fertility and
structure. Most crops grown on this soil respond well to
applications of nitrogen fertilizer, and legnmes respond
favorably to applications of phosphorus.

CAPAPBILITY UNIT Ife-1(17, 18}

This unit consists of well drained and moderately well
drained soils of the Auberry, Los Robles, and Sierra series.
These soils formed in material weathered from decomposed
granite or in alluvium from basic rock. Slopes are 0 to 15
percent. The surface layer ranges from sandy loam to loam.

Permeability is moderate to moderately slow in the soils
of this unit. Roots can penetrate to a depth of 24 to more
than 60 inches, Available water capacity is 4 to 12 inches.
Runoff is slow to medium, and the hazard of erosion is
slight to moderate.

These soils are used mainly for dryland or irrigated
pasture and as range. These soils are suited to dryland or
1rrigated hay and small grain and, to a lesser extent, to
irrigated crops grown in the survey area.

The production and quality of forage can be increased
by clearing brush and planting and fertilizing adapted
forage plants. Grazing needs to be controlled to maintain
desirable forage plants and to reduce the hazard of erosion.

Tillage across the slope or on the contour helps to reduce
runoff and to control erogion. Returning crop residue, cover
Crops, or green-manure crops to the soil helps to improve
fertility, the content of organic matter, and soil structure.
Most crops grown on these soils respond well to applica-
tions of nitrogen and phosphorus fertilizer. A few pasture
plants respond favorably to applications of sulfur.

If these soils are furrow irrigated, the furrows need to
run across the slope or to be on the contour. If sprinklers
are properly designed, they are an efficient means of apply-
ing Irrigation water. Mechanical means of removing excess
water from the surface are needed in places, and the length
of slope needs to be reduced to help to control erosion.

CAPABILITY UNIT IIle-1(22)

This unit consists of well-drained soils of the Aiken,
Boomer, Cone, Nanny, Sites, and Windy series. These soils
formed in material weathered from voleanic rock and
greenstone. Slopes are 0 to 15 percent. The surface layer
ranges from gravelly sandy loam to gravelly loam.

Permeability is rapid to moderately slow in the soils
of this unit. Roots can penetrate to a depth of 40 to more
than 60 inches. Available water capacity is 4 to 12 inches.
Runoff is slow to medium, and the hazard of erosion is
slight to moderate. :

These soils are better suited to growing trees than to
other purposes and are used mostly for timber production.
They are among the most productive soils for timber in
the area. If water is available at lower elevations, these
soils are suited to irrigated pasture and to orchards,
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The production of timber can be increased by using in-
tensive management practices, such as pruning, thinning,
and controlling fires, inmsects, and diseases. No special
methods of harvesting timber are needed on these soils.

Sprinklers are a favorable means of applying irrigation
water because of slope. Tillage and irrigation across the
slope and use of cover crops in orchards help to control
crosion. Fertilizer that contains nitrogen and phosphorus
is needed, Conifer secdlings are difficult to control in places,
but the pine seedlings on the Cone soils generally are less
difficult to control. The climate of the survey arca, the
hazard of erosion, the expense of clearing, and a water
shortage limit the use of most of these soils.

CAPABILITY UNIT Ie-3(17, 22)

This unit consists of well-drained soilg of the Keefers,
Kilare, Newtown, Perkins, Spreckels, and Tehama series,
These soils formed in alluvium from a variety of rocks.
They are on terraces. Slopes are 3 to 15 percent. The sur-
face layer is sandy loam, Joam, or gravelly loam.

Permeability i slow in the subsoil, and the Spreckels
soils have a very slowly permeable hardpan below the
subsoil. Roots generally can penetrate to a depth of 20
to more than 60 inches, but the depth of penetration is
limited in places by weakly consolidated sediment, by
sandstone or shale, or by a hardpan. Available water
capacity is 8.5 to 12 inches. Runoff is slow to medium, and
the hazard of erosion is slight to moderate. These soils are
easy to work but are readily compacted if they arc culti-
vated when too wet.

Kilarc soils are at higher elevations than the other soils
in this unit, but Kilarc soils have similar uses and man-
agement needs. _

These soils are better snited to such shallow-rooted crops
as irrigated pasture and olive trees or dryland small grain,
hay, and pasture than to deep-rooted crops.

The use of pasture plants and other close-growing crops
helps to control erosion on steep slopes. On irrigated soils
careful application of irrigation water on the confour or
by sprinkling on the steeper stopes helps to control erosion.
The use of a permanent grass cover that is mowed and
sprinkler irrigated, using small quantities of water, is an
effective means of controlling erosion i orchards. On soils
uged for dryland crops, cultivating and seeding across the
slope, using cover crops and crop residue, and leaving
grain sfubble on the surface ag a mulch in winter help to
confrol erosion.

Most crops grown on these soils respond well to appli-
cations of mitrogen and phosphorus fertilizer. Growing
ecrops in the rotation helps to promote good growth of
crops. A favorable production of forage can be obtained
in irrigated pasture by rotation grazing and by fertilizing.

CAPABILITY UNIT Ilfe-5(15)
Sehorn silty clay, 3 to 8 percent slopes, is the only soil
in this unit. It is a well-drained soil that formed in ma-
terial weathered from sandstone or shale.
Permeability is slow in this soil. Roots can penetrate to
a depth of 30 to 48 inches. Available water capacity is 5
to 9 inches. Runoff is slow, and the hazard of erosion is
slight. . :
This soil is well suited to dryland small grain, hay, and
pasture. If irrigation water is available, the gently slop-
ing areas are suitable for irrigated crops and for pasture.

Trrigating is hazardous on the moderately sloping areas
unless sprinklers are used.

This soil eracks widely when it is dry, and the prepara-
tion of a seedbed is difficult in places.

Seeding on the contour and leaving stubble mixed in
the surface soil helps to control erosion in grain fields.
Special treatment is needed in a few fields to control gully
erosion.

Production can be maintained by growing soil-improv-
ing crops in a rotation, using green-manure crops, and
fertilizing. Most crops grown on this soil respond well to
applications of nitrogen fertilizer.

CAPABILITY UNIT ITIe—8{18}

Supan gravelly loam, 5 to 15 percent slopes, is the only
soil in this unit. Tt is a well-drained soil that formed in
material weathered from tuff.

Permeability is moderately slow in the subsoil. Roots
can penetrate to a depth of 20 to 40 inches. Available water
capacity is 4 to T inches. Runoff is medium, and the hazard
of erosion is moderate.

This soil is used mostly for grazing cattle. A few areas
have been cleared and are used for irrigated pasture and
cultivated crops. If irrigation water is available, this seil
is better suited to the shallow-rooted deciduous trees or
crops and to pasture than to deep-rooted crops.

In cultivated areas, growing a permanent sod cover in
orchards, using sprinkler irrigation, and leaving straw
and plant residue on the surface help to control crosion.
Clean-cultivated crops need to be tilled on the confour or
across the slope. Rotating cultivated crops with pasture
and using green-manure crops and erop residue improves
soil structure and fertility, which in turn makes the soil
more resistant to erosion. On long irrigated slopes, diver-
sion ditches are needed to intercept runoff. Crops grown
on this soil respond well to applications of nitrogen and
phosphorus fertilizer.

Irrigation water should be applied carefully to avoid
saturating the soil. Sprinkler systems provide the proper
control. On irrigated pasture, a system is likely to be
needed to convey runoff water to a safe disposal area.

(Grazing needs to be controlled on this soil. Under dry-
land conditions this soil responds favorably to seeding
adapted forage plants and to fertilizing.

CAPABILITY UNIT Ile-9(17)

This unit consists of well-drained and moderately well
drained soils of the Red Bluff series. These soils formed
in alluvium derived from mixed rock sources. They are on
high terraces. Slopes are 3 to 8 percent. The surface layer
is loam or gravelly loam. _

Permeability is moderately slow or very slow in the soils
of this unit. Roots can penetrate to a depth of 24 to 36
inches to consolidated alluvium or to more than 60 inches.
Runoff is slow to medium, and the hazard of erosion is
slight to moderate. _

Most areas of Red Bluff soils are used for pasture or as

range, but olive trees grow in a few areas. Because these

soils are very low in fertility, they are suitable for such
specialty crops as strawberry plants, from which the eco-
nomic returns are adequate to justify the large amounts
of fertilizer needed for good growth of crops.

Leveling the areas of these soils for flood irrigation is



78

not feasible, so sprinkler irrigation commonly is used. If
nutrient deficiencies are overcome in these soils, they can
produce satisfactory yields of a wide variety of irrigated
crops. Growing dryland crops generally is uneconomical.

Because these solls have a somewhat lower available
wafter capacity than most soils of similar texture, irriga-
tion water must be applied frequently in small amounts,
Tillage pans do not form readily in these soils. Conse-
quently, these soils can be worked soon after an irrigation
or rain, and some spraying operations and winter harvest-
ing of such specialty crops as strawberry plants are not
delayed.

CAPABILITY UKIT IlIw-5(17)

This unit consists of soils of the Anita series and of the
land type Wet alluvial land. These soils and this land type
are somewhat poorly drained to poorly drained. They
formed in material weathered from tuff or from mixed
rock sources. Slopes are 0 to 5 percent. The surface layer
ranges from loam to clay.

Permeability is slow in the soils of this unit. Roots can
penetrate to a depth of 24 to more than 60 inches. Avail-
able water capaecity is 4 to 9 inches. Runcff is very slow to
medium and is ponded in some areas. The hazard of ero-
sion is none to moderate. A water table is at a depth of 1
to more than 4 feet.

These soils are used for dryland pasture. If these soils
are properly drained, they can be cultivated successfully.
After drainage is established, they are best suited to irri-
gated pasture. The better drained areas of these soils are
suited to a few orchard trees, such as prunes, or to dry-
land grain and hay.

Production can be increased by using a proper drainage
system, fertilizer, crop rotations, green-manure crops, and
crop residue. Most crops grown on these soils respond well
to applications of nitrogen and phosphorus fertilizer.

CAPABILITY UNIT IHs-0(17)

This unit consists of well-drained and somewhat exces-
sively drained soils of the Anderson and Reiff series. These
soils formed in alluvium irom mixed rock sources. Slopes
are 0 to 3 percent. The surface layer is gravelly sandy loam
or gravelly fine sandy loam, and the substratum is very
gravelly sand. :

Permeability is rapid to very rapid in the substratum of
the soils in this unit. Available water capacity is 8.75 to
6.5 inches. Runoff is slow to very slow, and the hazard of
eroslon is none to slight.

These soils are better suited to irrigated orchard and to
row and field crops than fo dryland crops. They are too
droughty to produce satisfactory yields without irrigation.

Sprinklers are an efficient means of applying irrigation
water. Because the available water capactty is low in these
soils, irrigation water should be applied frequently and in
small amounts to avold wasting water and leaching plant
nutrients. Cuts made when leveling and grading these soils
should be shallow to avoid exposing underlying gravels.

The productivity of these soils can bhe maintained by
using green-manure crops, crop residue, and crop rota-
tions. Most crops grown on these soils respond well to ap-
plications of nitrogen and phosphorus fertilizer, Ferti-
lizer is more effective when applied in small amounts sev-
eral times during the growing season before irrigating.
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CAPABILITY UNIT Ills~1(17)

Thig unit consists of well-drained soils of the Anderson,”
Keefers, Moda, Perkins, and Spreclkels series. These soils
formed in alluvinm from a variety of rock types. Most of
the soils are on terraces. Slopes are 0 to 3 percent. The
surface layer is sandy loam or loam that is gravelly in
some areas. ‘

Permeability is slow or very slow in the soils of this
unit. Roots can penetrate to a depth of 20 to 42 inches to
a hardpan or weakly cemented or consolidated sediment.
Available water capacity 1s 8.5 to 7.5 inches. Runoff is very
slow to slow, and the hazard of erosion is none to slight.

These soils are better suited to such shallow-rooted crops
as irrigated pasture and olive trees and to such dryland
crops as small grain, hay, and pasture than to other crops.

If these soils are irrigated, they tend to become water-
logged because of slow permeability and low avatlable
water capacity. This condition can be avolded by applying
small quantities of water at frequent intervals. Very care-
ful leveling and grading are needed to avoid exposing the
clayey subsoil or the eompact substratum. Generally, these
goils can be graded so that excess surface water drains off,
but a community-type drainage system is needed in places
to adequately carry away this water.

Productivity can be maintained by using crop rotations,
green-manure crops and crop residue and by fertilizing.
Most erops grown on these soils respond well to applica-
tions of nitrogen and phosphorus fertilizer. In irrigated
pasture, productivity can be maintained by rotation
grazing and fertilization.

CAPABILITY UNIT IIls-9(17)

This unit consists of well drained and moderately well
drained soils of the Red Bluff series. These soils formed in
alluvium from mixed sources. Slopes are 0 to 3 percent.

Permeability is moderately slow or very slow. Roots can
penetrate to a depth of 24 to 36 inches to consolidated
alluvium or to more than 60 inches. Available water ca-
pacity is 3.5 to 10.5 inches, Runoff is very slow, and the
hazard of erosion is none to slight.

Most areas of these soils are used for pasture oras range,
but o few areas are used for growing olive trees. Because
these soils have very low fertility, they are well adapted
only to those cultivated crops that produce high enough
returns to pay for large amounts of fertilizer. Such a
specialty crop is strawberry plants for nursery stock. A
few areas of these soils are used for irrigated pasture.

If the nutrient deficiencies in these soils are overcome,
they are suitable for a wide variety of irrigated crops.
Growing dryland crops generally is uneconomical.

Because these soils have a lower available water capacity
than soils of similar texture, irrigation runs need to be
ghort, and small amounts of irrigation water need to be
applied at freguent intervals. Tillage pans de not form
readily in these soils. Consequently, these soils can be
worked soon after irrigation or rain, and some spraying
operations and winter harvesting of such specialty crops
as strawberry plants are not delaved. Leveling and grading
must be done carefully to avoid exposing the less fertile
subsoil.

CAPABILITY UNIT IVe-1(18)

Sierra sandy loam, 15 to 30 percent slopes, is the only soil
in this unit. It is well-drained soil that formed in material
weathered from granitic rocks.
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Fermeability is moderately slow in this soil. Roots can
penetrate to a depth of 40 to more than 60 inches. Avall-
able water capacity is 7 to 12 inches. Runoff is medium
to rapid, and the hazard of erosion is moderate to high.

This soil is usd for dryland pasture and as range. It is
marginally suited to such dryland crops as small grain and
hay. The production of forage can be increased by clearing
brush, reseeding, and fertilizing, Clearing should be done
by chemical means rather than by mechanical means be-
canse of the hazard of erosion. Grazing needs to be care-
fully managed to avoid overgrazing which reduces the
numbers of favorable plants and increases the hazard of
erosion,

CAPABILITY UNIT IVe-1(22)

This unit consists of well-drained soils of the Aiken,
Boomer, Cohasset, Cone, Forward, Josephine, and Sites
series. ‘These soils formed in material weathered from a
variety of parent rocks. Slopes are 0 to 80 percent, The
surface layer is sandy loam, Joam, or gravelly loam.

Permeability is moderately slow to rapid m the soils of
this unit. Roots can penetrate to a depth of 36 to more than
60 inches. Available water capacity 1s 3 to 12 inches. Run-
ﬁﬁ ia slow to rapid, and the hazard of erosion is slight to

igh.

These soils are better suited to timber production than to
cultivated crops. Tf these soils are eropped intensively,
strong slopes and the hazard of erosion are major limita-
tions. A lack of irrigation water and a low soil temperature
also limit the use of these oils.

Tf water is available, the pently sloping soils are suitable
for clearing and planting to irrigated orchards or pasture,
and to a lesser extent, for dryland small grain and hay.
Before these areas can be converted to cropland, methods
must be used to control the growth of brush and tree
sprouts if seed sources can not be eliminated.

A satisfactory production of forage is likely to require
the use of nitrogen and phosphorus fertilizer and the con-
trol of deer on these soils. A permanent grass cover gen-
erally is needed to help to control erosion in orchards.

CAPABILTTY UNIT IVe-3(17, 18, 22)

This unit consists of well-drained soils of the Kilare,
Millsap, Newtown, and Perkins series. These soils formed
on terraces in alluvium from mixed rock sources. Slopes
Tange from 3 to 30 percent. The surface layer is gravelly

oam.

Permeability isslow in the subsoil. Roots can penetrate
to a depth of 20 to 40 inches to weakly consolidated allu-
vium or sandstone, or to more than 60 inches. Available
water capacity is 2 to 11 inches. Runoff is slow to rapid,
and the hazard of erosion is slight to high.

These soils are better suited te an occasional small
grain erop in a long rotation with pasture than to more
intensive use. If water is available, these soils are well
suited to Irrigated pasture.

Sprinkling is an effective method of applying irrigation
water because of the relief of these soils and the hazard
of erosion. Tillage across the slope or on the contour helps
to control erosion. A few areas need to be graded or
smoothed before they ean be farmed szatisfactorily.

The production of small grain and forage can be im-
proved by applying nitrogen and phosphorus fertilizer.
If the soils are used for dryland pasture, the production
of forage generally can be increased by removing shrubs

and trees and planting and fertilizing adapted forage
plants.

CAPABILITY UNIT IVe-5{15)

This unit consists of well-drained soils of the Sehorn
series. These soils formed in material weathered irom
sedimentary rock. Slopes are 8 to 30 percent. The surface
layer issilty clay.

Permeahility is slow in the soils of this unit. Roots can
penetrate to a depth of 18 to 40 inches. Available water
capacity is 2.5 to 7 inches. Runoff is medium to rapid, and
the hazard of erosion is moderate to high.

These soils are better suited to dryland small grain in
a rotation with range or pasture than to other uses. A
few arcas need to be cleared of trees before they can be
cultivated. If water is available, these soils are suitable for
irrigated pasture.

Sprinkling is the best method of applying irrigation
water hecause of the irregular slopes.

Using long-time rotation and cultivating across the
slope help to control erosion and, along with applications
of fertilizer, to maintain productivity of the soil. The
control of gully erosion needs special measures in_places.
Small grain generally responds well to applications of
nitrogen fertilizer, and irrigated pasture often benefits
from applications of nitrogen and phosphorus fertilizer.

If these soils are used as range, the production and
quality of forage can be improved by clearing trees and
shrubs and fertilizing.

CAPABILITY UNIT IVe-7(22)

This unit consists of well-drained soils of the Aiken,
Cohasset, Cone, Nanny, and Sites series. These soils formed
in material weathered from volcanic rock. The surface
layer is loam. Stones cover 0.1 to 3 percent of the surface.
Sfones or cobblestones make up 15 to 50 percent of the pro-
file. Slopes are 0 to 30 percent.

Permeability is moderately slow to rapid in the soils
of this unit. Koots can penetrate to a depth of 48 to more
than 60 inches. Available water capacity is 4 to 9 inches.
Runoff is slow to rapid, and the hazard of erosion is
slight to high.

These soils are used mainly for timber production. If
water is available, the soils at lower elevations are used
for irrigated pasture or for orchards.

A few stones or cobblestones need to be removed from
the surface in places if these soils are used for pasture.
Cover crops should be grown in orchards to control ero-
sion. Irrigation water is effectively applied by using
sprinklers.

In wooded areas, thinning, pruning, the control of dis-
eases and insects, and other management practices com-
mon to the area help increase the production and quality
of timber. Trec planting is generally successful.

CAPABILITY UNIT IVe-8(17, 18)

This unit consists of well-drained soils of the Auburn,
Clough, Kanaka, Parrish, Red Bluff, Redding, Supan,
and Tuscan series. The very deep Red Bluff soils are in
a complex with Redding soils. The soils in this unit
formed in allavium from mixed rock sources on old
terraces or from a variety of rocks on uplands. The sur-
face layer is sandy loam, loam, or gravelly loam for all
these soils except Tuscan soils. Tuscan soils have a sur-
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face layer of cobbly loam. Except for the Tuscan soil,
these soils are underlain at a depth of 10 to 86 inches by
a very slowly permeable hardpan or at a depth of 15 to
50 inches by hard bedrock. Tuscan soils have a hardpan
at a depth of 8 to 20 inches. Available water capacity is
mostly 2 to 7 inches in all these soils except Tuscan soils.
Available water capacity is 1 to 8.5 inches in Tusecan soils.
Runoff is slow to rapid, and the hazard of erosion is slight
to high.

These soils are used mostly for dryland pasture and as
range. If water is available, these soils are used for irri-
gated pasture. These soils are well suited to irrigated and
dryland pasture. They are marginally suited to dryland
hay and grain,

Cobblestones need to be removed from a few arcas be-
fore they can be seeded. The fertility of these soils is so
low that development of irrigation systems is seldom eco-
nomically feasible. Sprinklers are the only practical
method for irrigating most of these soils. Water ponds on
these soils if they are over irrigated. Crrops grown on these
soils generally respond well to applications of nitrogen
and phosphorus fertilizer. Areas that are hummocky gen-
erally need to be smoothed before they can be seeded, but
cuts should not be so deep as to expose the hardpan.

CAPARILITY UNIT IVe-8(22)

Josephine gravelly loam, moderately deep, 10 to 30
percent slopes, is the only soil in this unit. It is a well-
drained soil that formed in material weathered from sedi-
mentary or metasedimentary rock,

Permeability is moderate in this soil. Roots can pene-
trate to a depth of 24 to 42 inches, Available water capacity
is 3.5 to T inches. Runoff is medium to rapid, and the hazard
of erosion is moderate to high.

This soil is better suited to growing timber than to other
uses, If irrigation water is available, this soil is suited to
orchard and pasture crops. At low elevations it is suited
to field crops. At high elevations the temperature in fall,
winter, and spring is low, and crops that can folerate a
cold climate must be selected.

Sprinklers are an effective means of applying irrigation
water. This method helps to control erosion in orchards,
especially if used along with a permanent grass cover,
Crops grown on this so1l generally respond well to appli-
cations of nitrogen and phosphorus fertilizer.

Under good management that includes such practices as
thinning, pruning, controlling diseases and insects, and
seeding or planting young trees, the production of timber
in wooded areas can be improved.

CAPARILITY UNIT TVw-2(17)
This unit consists of well drained and moderately well
drained soils of the Keefers, Moda, Molinos, and Reiff
series. These soils formed in mixed alluvium. Slopes are
0 to 8 percent. The surface layer is mainly sandy loam
or loam, but it is cobbly loam in a few places.
Permeability is very slow to rapid in the soils of this
unit. Roots can penetrate to a depth of 10 to more than
60 inches. Available water capacity is 2 to 9 inches. These
soils are either seeped and have a water table at a depth
of 1 to 3 feet or they are channeled and are subject to
overland flows of water. Most areas of these soils are
traversed by a network of flood channels.
These soils are better suited to pasture and hay than

to other uses. They are marginally suited to small grain
and hay,

The production of forage is generally fair to good. On
soils that are along the principal streams of the survey
area, production is high. On soils that have a low water-
supplying capacity, production generally is low.

Border and sprinkler irrigation are snitable for these
sotls, depending on the texture and permeability of the
soil. Generally all these soils, except the Moda soils, can
be leveled or smoothed with little risk of damage, but
erosion is a very severe hazard if the soils are left bare
in winter. A few soils benefit from applications of fer-
tilizer, and other soils are suitable for clearing and seeding
to hay and pasture plants. In a few areas crops can be
grown more intensively if they are protected by levees.

CAPABILITY UNIT IVw-5(17)

Anita very cobbly clay, 0 to § percent slopes, is the only
soil in this unit. It is a somewhat poorly drained soil that
formed in materials weathered from tufl. Cobblestones
cover 3 to 10 percent of the surface.

Permeability is slow on this soil. Roots can penetrate to
a depth of 12 to 24 inches. Available water capacity is 2
to 4 inches. Runoff is slow to medium, and the hazard of
erosion is slight to moderate. This soil is very plastic and
sticky when wet and extremely hard when dry. It shrinks
as it dries, and wide cracks form. Because of this and the
large number of cobblestones it is difficult to cultivate.

This soil is used for pasture. Proper surface drainage
and the removal of cobblestones are needed for successful
cultivation. If this soil is artificially drained, it is well
suited to irrigated pasture.

Production can be improved if this soil is fertilized and
seeded to adapted forage plants,

CAPABILITY UNIT IVs-0(17)

This unit consists of Cobbly alluvial land, an excessively
drained land type that formed in sediment along the
Sacramento River and its tributaries. The materials of
this land type are stratified and porous, and the areas are
flooded infrequently for short periods.

Permeability is very rapid. Runoff is very slow, and the
hazard of erosion is none to slight. This land type is dam-
aged mostly by bank erosion or by deposition. Roots ean
penetrate to a depth of 24 to 48 inches. Available water
capacity is 2 to 4 inches.

This land type is better suited to irrigated or dryland
pasture than to other uses.

A few irrigated areas need to be cleared of brush and
trees. The production of forage on dryland pastures can
be improved by similar clearing practices. The hazard
of flood scour is severe in all areas that are left bare in
winter. Flood scour can be controlled by seeding in spring.
Pasture plants on this land type generally respond well
to applications of nitrogen and phosphorus fertilizer.

CAPAERTLITY UNIT IVs-3{17)

This unit consists of well-drained or moderately well
drained soils of the Hillgate and Moda series. These soils
formed in alluvium from mixed sources. Slopes are 0 to
3 percent. The surface layer is loam or gravelly loam.

Permeability is slow or very slow in the soils of this
unit. These soils are 8 to 24 inches deep over a very slowly
permeable clay subsoil or hardpan or 24 to 86 inches deep
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over & weakly consolidated substratum. Available water
capacity is 2 to 6 inches, Runoff is very slow, and the
hazard of erosion 1s none to slight,

These soils are used for dryland pasture and to o lesser
extent for irrigated hay, pasture, and field or row crops.
These soils are better snited to shallow-rooted erops than
to other crops. :

Leveling is needed in places to prepare these soils for
more efficient cultivation. When leveling, however, dee
cuts that wounld expose the subsoil should he avoided.
Trrigation water must be ulpp]ii:d very carefully ns over-
irvigation createz a perched water table above the subsoil,
Terigation water can be effectively controlled by use of
gprinklers. Most crops respond well to applications of
nitrogen and phosphorns fertilizer, Returning crop resi-
due, green-manure crops, or other types of organic matter
to the soil helps to maintain good structure and tilth and to
increase the organic-matter content and soil fﬂl"f.-i]it-f{.

Grazing needs to be controlled to maintain an adequate
cover of desirable forage plants and to reduce the hazard
of erosion. These soils respond to such range or pasture
improvement practices as fertilizing and seeding to
adapted desirable fornge plants,

CAPABILITY UNIT IVe=i{17)

This unit consists of somewhat excessively drained soils
of the Tujunga series. These soils formed in alluvinm
from mixed parent materinls. Slopes are 0 to 8 percent.
The surface lnyer is loamy sand.

Permeability is rapid in the soils of this unit. Roots can
penctrate to a deptlr: of more than 60 inches. Available
water eapacity i3 # to 4 inches, Runofl is very slow to slow,
and the hazard of erosion is none to slight.

These soils are used for jrrigated pasture, prune trees,
and row crops and other crops

Trrigation water and fertilizer need to be applied in
small amounts and at frequent intervals. Because perme-
ability is rapid and available water capacity is low in
this soil, overirrigation wastes water and leaches nutrients
from the soil, Irrigation water should be applied with
sprinklers. If furrow or border irrigation is used, runs
ghould be short. Leveling or smoothing can be done with-
out damaging the soils, Returning cover erops, green-
manure crops, crop residue, or other forms of organic
matter to the soil helps to improve the organic-matter con-
tent and fertility, Most soils respond well to applications
of nitrogen and phosphorus fertilizer. A few crops
respond favorably to applications of potassium or a few
of the micronutrients.

CAPABILITY UNIT 1IVe-8(1T)

This unit consists of well-drained soils of the Redding,
Red Bluff, and Tuscan series, These soils formed in allu-
vium from mixed rocks. Slopes are 0 to 8 pereent, The sur-
face layer is gravelly loam and cobbly loam.

Roots can penetrate to o depth of S to 30 inclies to n very
slowly permeable hardpan. Available water capacity is 1
to 5.5 inches. Runofl is very slow, and the hazard of erosion
is none to slight.

These soils are better suited to irrigated pasture and
dryland pasture than to other uszes, They are marginally
suited to dryland hay and small grain.

Cobblestones need to be removed from a few soils he-

s1

Figure 9—Young prune trees on Tujunga loamy sand, 0 to 3 per-
cent slopes, of capahility unit TVs=1(17). A spri r system is u
for irrigation.

fore they can be seeded to irrigated pasture, Smoothing of
hummocks is needed in places because the intermound
areas often are undrained, and water remaing on the sur-
face in winter, Border or sprinkler irrigation is suitable
for use on these soils, depending on (heir smoothness. De-
canse these soils are shil ow, deep cuts should not be made
thuring leveling, to avoid ex&msi.ng the underlying elay or
hardpan. These soils respond well to irrigation water that
is applied in small amounts at frequent intervals, Tnstall-
ing irrigation systems, however, seldom is feasible unless
i ive water is available. Applications of nitrogen
and phosphorus fertilizer generally are needed to obtain
sntis?acl:nr]r production of irrigated forage.

CAPARILITY TINTT VIe-Li15,17.18)

This unit consgists of well-drained soils of the Auberry,
Auburn, Gaviota, Inks, Kanaka, Millsap, Millsholm, Par-
rish, Newtown, Schorn, Sierra, and Supan series. hese
soils formed in material weathered from a varviety of
rocks. Slopes are & to 50 percent. The surface layer ranges
from sandy loam to silty clay loam. In a few areas stones
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cover 1 to 8 percent of the surface or rock outerops cover
2 to 10 percent of the surface.

Permeability is moderately rapid to slow in the subsoil,
Roots can penetrate to a depth of mostly 16 to more than
60 inches. Available water capacity is mostly 2.5 to 12
inches. Runoft is slow to rapid, and the hazard of erosion is
slight to high. One Sierra soil is severely eroded.

These soils are better suited to grazing than to other
uses. They are not snited to cultivated crops. Where slopes
are less steep, these soils are suited to pasture. Seedbeds
are easier to prepare where the soils are free of rock out-
Crops.

Forage plants respond well to applications of nitrogen
and phosphorus fertilizer, and applications of lime are
helpful in places, On most soils used as range, the produc-
tion and quality of forage can be improved by clearing
trees and brush. If these soils are overgrazed or burned,
brush tends to crowd out the grasses. Aigter clearing brush
a few soils need to be reseeded. All soils respond well to re-
seeding and fertilizing of adapted forage plants.

CAFABILITY UNIT VIe-1(22)

This unit consists of well-drained or somewhat exces-
sively drained soils of the Boomer, Chaix, Cohasset, Cor-
bett, Forward, Holland, Josephine, Kilare, McCarthy,
Marpa, Sites, and Windy series. These soils formed in ma-
terial weathered from a variety of rocks. Slopes are 0 to 50
percent. The surface layer ranges from sandy loam to
sandy clay loam.

Permeability is slow to rapid in the soils of this unit.
Roots can penetrate to a depth of 20 to more than 60
inches, Available water capacity is 2 to 12 inches. Runoff
1g s]}low to rapid, and the hazard of erosion is slight to
high,

%&11 these soils except the Kilare soils are better snited to
growing timber than for other uses.

The rate of tree growth generally is high, but the qual-
ity of lumber can be improved by pruning and thinning
trees and bv controlling insects, diseases, and fires, Tree
planting is desirable on a few soils. Careful logging prac-
tices are needed to control erosion, especially where slopes
are steep. To help to control erosion, road gradients should
be less than 12 percent. Ditches and culverts are needed on
main roads to reduce runoff. Spreading slash on Inndings
and skid trails after logging helps to prevent the forming
of gullies.

On the Kilarc soils brush and trce removal increases the
quantity of forage available to livestock or other animals.
Seeding and fertilizing desirable plants helps to improve
the range. Most plants grown on these soils respond well
to applications of nitrogen and phosphorus fertilizer.
Grazing needs to be controlled if these soils are used as
range.

' CAPARILITY UNIT VIs-1(15,18)

This unit consists of well-drained and somewhat excess-
ively drained soils of the Auburn, Gaviota, Goulding,
Guenoc, Inks, Millsap, Pentz, Sehorn, and Supan series.
These soils formed in material weathered from a variety
of rocks. Slopes are mostly 0 to 30 percent, but a few slopes
are as much as 50 percent. The surface layer ranges from
sandy loam to silty clay. About 3 to 15 percent of the sur-
face is covered by stones, or 10 to 25 percent of the sur-
face is exposed bedrock outerops.

Permeability is moderately rapid to slow in the soils of
this unit. Roots can penetrate to a depth of 6 to 40 inches.
Available water capacity is 1 to 9 inches, Runof! is mdium
to rapid, and the hazard of erosion is moderate to high.

These soils are better suited to range than to field crops
or pasture, Vegetation is open to dense stands of brush and
scattered oak trees and Digger pine,

Overgrazing causes brush to crowd out the grasses and
increases the hazard of erosion. The production of forage
can be improved by clearing brush and trees and by seed-
ing and fertilizing. Stones and rocks on the surface, how-
ever, limit the use of equipment on these soils. Forage
plants generally respond well to applications of nitrogen
fertilizer,

CAPABILITY UNIT VIs-1(22)

This unit consists of moderately well drained to some-
what excessively drained soils of the Aiken, Behemotosh,
Boomer, Cohasset, Cone, Diamond Springs, Jiggs, Kilare,
Lyonsviile, McCarthy, Neuns, Sheetiron, Sites, and Windy
series. These soils formed in material weathered from a
variety of rock. Slopes are 8 to 50 percent. The surface
layer ranges from sandy loam to elay loam. Stones cover 3
to 15 percent of the surface, or rock outerops cover 10 to
25 percent of the surface.

Permeability is rapid to slow in the soils of this unit.
Roots can penetrate to a depth of 18 to more than 60 inches.
Available water capacity is 2 to 12 inches. Runoff is medium
to rapid and the hazard of erosion is moderate to high.

All these soils except Kilare soils are better suited to
growing timber than to other uses. If these soils are used
for irrigated pasture and hardy species of orchard trees,
they need intensive management.

Timber trees grow at a rapid rate, and the quality of
timber is good if the soils are well managed. The produc-
tion of timber can be improved by pruning and thinning
the trees and using measures to control fires, inseets, and
diseases. These soils are too stony for intensive cultivation.

Practices are needed to control regrowth of trees and
brush unless seed sources are eliminated. Applying nitro-
gen and phosphorus fertilizer helps to increase the produc-
tion and quality of forage.

Kilare soils are used for grazing. They need good range
management practices to control erosion and to maintain &
cover of desirable forage plants. Kilare soils respond well
to seeding and fertilizing although stones greatly limit
the use of mechanical ground equipment,

CAPABILITY UNIT VIHe-1(15, 18)

This unit consists of well-drained and somewhat, exces-
sively drained soils of the Auberry, Kanaka, Millsap, Mills-
holm, Parrish, and Sehorn series. These soils formed in
material weathered from a variety of rocks. Slopes are 30
to 75 percent. The surface layer ranges from sandy loam
to silty clay. Rock outerops cover 2 to 10 percent of the
surface in a few places. Depth to parent rock is 12 to 50
inches.

Permeability is moderately rapid to slow in the soils of
this unit. Available water capacity is 1.5 to 9 inches, Sur-
face runoff is rapid to very rapid, and the hazard of ero-
sion is high to very high.

These soils are better suited to range and to watershed
than to other uses. Steep to very steep slopes restrict the
use of equipment on these soils for such operations as
brush clearing and seeding and fertilizing forage plants.



SHASTA COUNTY AREA, CALIFORNIA

These soils need to be protected from overgrazing and
fires to help to control further erosion.

CAPABILITY UNIT VIIe-1(22)

This unit consists of well-drained to cxcessively drained
soils of the Chaix, Corbett, Forward, Holland, Josephine,
Marpa, and Sites series. These soils formed in material
weathered from a variety of rocks. Slopes are 30 to 80 per-
cent. The surface layer ranges from loamy coarse sand to
loam or gravelly loam.

Permeability is rapid to moderately slow in the soils of
this unit. Roots can penetrate to a depth of 18 to more than
60 inches, Available water capacity is 1.5 to 11 inches. Run-
off is rapid to very rapid, and the hazard of erosion is high
to very high.

These soils are better suited to timber production or to
watershed than to other uses.

Because of the steep and very steep slopes, logging op-
erations are difficult on these soils, and careful manage-
ment is needed. Skyline, balloon, or helicopter logging is
cffective on these soils. Trees can be planted, but 'with
great difficulty,

CAPABILITY UNIT VHw=1(17, 18)

This unit. consists of Cobbly alluvial land, frequently
flooded, which is excessively drained. This land type con-
sists of very gravelly or very cobbly sandy alluvium. It
is in old channels of the larger streams throughout the
central part of the avea. It is subject to frequent flooding.

Permeability is rapid. Available water capacity is 1 to
3 inches.

"T'his land type is used as range and as wildlife habitat.
It is not practical to apply intensive range management
prictices.

CAPARBILITY UNIT VHs-1(15, 17, 15)

This unit consists of well-drained and somewhat exces-
sively drained soils of the Auburn, Gaviota, Goulding,
Guenoc, Henneke, Igo, Inks, Kidd, Lodo, Maymen, Mill-
sholm, Pentz, Stonyford, Supan, and Toomes series. These
soils formed in place or in alluvium from material of vari-
ous rocks. Slopes are 0 to 75 percent. The surface layer
ranges from sandy loam to clay loam and is gravelly or
cobbly in places. Stones cover 3 to 20 percent of the surface,
or rock onterops cover 2 to 50 percent of the surface, or the
goils are less than 12 inches deep.

Permeability is moderately rapid to moderately slow in
all the soils of this unit except Igo soils. Permeability is
very slow in the hardpan of Igo soils. Roots penctrate to
a depth of 3 to 40 inches. Available water capacity is 0.3
to 7 inches. Runof! is slow to very rapid, and the hazard of
erogion g slight to very high.

These soils are used as range or as watershed. These soils
need to be protected from fires or overgrazing to control
erosion. The grazing season is fairly short on these soils.
These soils do not respond favorably to intensive manage-
ment practices for improvement of range,

CAPABILITY UNIT VIEs-1{22)

This unit consists of well-drained to excessively drained
soils of the Behemotosh, Boomer, Cohasset, Cone, Corbett,
Diamond Springs, Jiggs, Josephine, Liyonsville, McCarthy,
Neuns, Sheetiron, and Windy series, and the land type
Colluvial land. These soils formed in material weathered
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from a variety of rocks. Slopes are mostly 50 to 80 percent,
but a few slopes are as gentle as 15 percent. The surface
layer ranges from loamy coarse sand to clay loam. Stones
cover 3 to 15 percent of the surface, or rock outerops cover
5 to 25 percent of the surface. In one soil, stones make up
20 to 50 percent of the profile.

Permeability is rapid to moderately slow in the soils of
this unit. Roots can penetrate to a depth of 18 or more than
60 inches. Available water capacity is 2 to 11 inches, Runoff
is rapid to very rapid, and the hazard of erosion is high to
very high.

Very steep slopes and stoniness or rockiness restrict the
use of these soils to growing timber and light grazing by
livestock. A few areas are inaccessible.

‘Where stands of trees are thin, logging generally is done
by tractor. Where stands of trees are dense, cable logging
is more practical, and there is less disturbance of the under-
story, Roads and Jandings need to be located on ridges to
control crosion. Slash placed in skid trails helps to control
erosion. Qutsloping of temporary roads and culverts along
main roads helps to remove runoff safely from roads. Man-
agement, practices for the improvement of range are not
practical.

CAPABILITY UNIT VIIw-1(17)

This unit consists of the land types Gravel pits and
Riverwash. Most of their features are variable.

These land types are suitable for wildlife habitat, recrea-
tion, and watershed. In places levees help to protect the
adjacent soils that are used for farming from flood scour.

CAPABILITY UNIT VIITs>-1{15, 18, 21}

This unit consists of well-drained to excessively drained
soils of the Lodo and Sheetiron series and of the land types
TLandslides, Rock land, Rubble land, and Tailings and
Placer diggings. These soils formed in material weathered
from a variety of rocks. Slopes are 30 to 90 percent. Stones
cover 3 to more than 10 percent of the surface area of inost
of the soils, or rock outerops cover 5 to 90 percent of the
surface. The texture of the surface layer and most other
soil features are variable, especially for the land types.
Roots penetrate to a depth of 6 to 30 inches in the soils and
to a depth of less than 10 to more than 60 inches in the

land types.

Available water capacity is 0.3 to 4 inches in the soils,
and it is variable in the land types. Permeability is rapid
to moderately slow in the soils of this unit, Runoff is rapid
to very rapid, and the hazard of erosion is high to very
high.

gThese soils are better suited to wildlife habitat, recrea-
tion, and watershed than to field crops, pasture, range, or
timber. The cover of plants needs to be protected from fire
and overgrazing to help to control sedimentation.

Storie index rating®

The soils of the survey area are listed in the “Guide to
Mapping Units” at the back of this soil survey and are
rated according to the Storie index (70). This index ex-
presses numerically the relative degree of suitability, or
value, of a soil for general intensive farming. The rating
is based on soil characteristics only and is obtained by
evaluating depth, texture of the surface layer, density of
the subsoil, drainage, content of salts and alkali, and relief,

* Ratings by Rusene L. Beeg, University of California.
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Availability of water for irrigation, climate, and distance
from markets that determines the desirability of growing
certain plants in a given locality are not considered. For
this reason, the index canmot be considered an index of land
value.

Four factors are considered in the index rating. These
factors are: A-—characteristics of the soil profile, inelud-
ing soil depth; B-—texture of the surface layer; C—slope;
and X-—other factors, such as drainage, content of salts
and alkali, and erosion. Each of these fonr factors is evalu-
ated on the basis of 100 percent. A rating of 100 percent
expresses the most favorable, or ideal, condition. Lower
percentage ratings mean that conditions are less favorable
for the production of crops.

Soils may be placed in grades according to their suit-
ability for intensive use for farming, as shown by their
Storie index ratings. The six grades and their range in
index ratings arc—

Inilex rating

Grade 1-._.______________ 80 to 100
Grade 2 ______. e GO to 80
Grade 8. _____________ . . 40 to GO
Grade 4____| e [ 20 to 40
Grade 6_________________ 10 to 20
Grede 6________________ Less than 10

Soils of grade 1 are excellent, or well suited to intensive
use for farming. Grade 2 soils are good and are also well
suited to use for farming, although they are less desirahle
than soils of grade 1. Grade 3 soils are only fairly well
suited, grade 4 soils are poorly suited, and grade 5 soils
are very poorly suited to use for farming. Grade 6 con-
ststs of soils and land types that are not suited to farming.

Estimated yields *

The estimated yields listed in table 2 are based on ob-
servations made by soil scientists who surveyed this survey
area, on information supplied by farmers, and on sug-
gestions of the Agricultural Commissioner, Shasta County,
and of crop spectalists in the A gricultural Extension Serv-
ice and the Soil Conservation Service. Federal and county
census records and crop data were also reviewed and con-
sidered. More information was available for some soils
than for others. If little or no information was available
for a particular soil, or if the specified crop is not grown
on the soll. yield estimates were made by comparison with
similar soils,

Table 2 shows the yields of the principal erops growin
under a high level of management on soils suited fo the
stated crops. A high level of management is that combina-
tion of practices that experience, field trials, and research
indicate provides the highest returns at the present time,

Several important limitations should he kept in mind
when using the yield estimates in table 2. First, the values
are estimates, or predictions of vields that are expected
over a period of years. Second, some sotls have considerahle
variation in the effective depth to which roots can pene-
trate, in water-holding capaeity, and in drainage. These
variations were considered in making the estimates, Third,
new crop varieties and improved management will in-
crease the yields over those shown in the table, Yield varia-

‘KenweTH C. CroexI, soil conservationist, Soil Conservation
Service, assisted in preparing this section.

S0IL SURVEY

TapLe 2.—Fstimated yields per acre of the principal erops
under a hagh level of management

[Soils not suited to the stated erops are omitted from table. A dash
in the column indicates that the soil is not used for the erop]

Dryland
pasgture

Irrigated
pasture

Irrigated
alfalfs
hay

Soil name

tonjacre ATM!L
Anderson gravelly sandy loam |__________|______ e
Anderson gravelly sandy loam,
moderately deep_____ -
Anita elay, 0 to 8 percent
slopes_ ||
Anita, very eobbly etay, 0 to &
percent slopes___ _________ i _________l _ U
Auberry fine sandy loam, 0 to
8 pervent slopes___ .. _______|________ -
Atiburn loam, (¢ to 8 poreent
slopes_________ RS PR e -0
Auburn loam, 8 {0 30 percent _
slopes_.____ e e La
Aunburn ¢lay loarm, ¥ to 30
percent slopes, eroded_ __ ___ femmmmome e L3
Churn loam, 0 to 3 percent
slopes_—o_. . _______ 7
Churn loam, 3 to 8 percent
slopes. . ______________. 6
Churn loam, slightly wet, 0 to 6
6

AU

G

(R
o o

b
(1]

3 pereent slopes._ _________
Churn gravelly loam, 0 to 3
percent slopes__ . __________ 16 3
Churn gravelly loam, 3 to 8
percent slopes. .o _______ |- ___ 16 3.
Churn gravelly loam, deep, 0
to 3 percent slopes_ __ . _ |- 3
Churn gravelly loam, deep, 3 .
to 8 percent slopes________'-____. s 18 3.
Clough gravelly loam, 3to 8
percent slopes.._________ e B L
Cobbly alluvial land__________
Gaviota fine sandy loam, 3 to
15 percent slopes__________ |- | __
Hillgate loam . _____________
Honeut loam __ ____________ .
Honeut gravelly loam_...__.__
Honeut gravelly loam, deep.__ _
Honn fine saudy loam, 0 to 3
pereent slopes_ - ___________
Honn fine sandy loam, 3 to 8
percent slopes_ __ __________
Honn gravelly sandy loam,
0 to 3 percent slopes________ 14 2
Kanaka sandy loam, 3 to 15
pereent slopes_ .~ ., ___. e L
Kansaka rocky sandy loam,
3 10 30 percent slopes_______| . ___| _______. 1.
Keefers gravelly loam, 0 to 3
percent slopes__ ___________ 5 14
Kecfers gravelly loam, 3 to 8
pereent slopes_ . ___________ 2
Keefers cobbly loam, chan-
neled, 1 to 5 percent slopes__ . _[-—-—-- |- ___
Kilare sandy clay loam, 2 to
15 percent slopes. . - oo |aoo
Kilare sandy clay loam, 15 to
30 pereent slopes_ .. .______|-——-.___ B
Log Robles loam, 0 to 3
percent slopes_ _ . __________ 6
Los Robles Inam, 3 {o 8
perecent slopes____aew 6 18
6
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Los Robles Ioam, seeped, 0 to
3 percent slopes___.________

Los Robles loam, moderately
deep, ( to 5 percent slopes___.

1)

_'
—
==
&
=

See footnote at end of tahle,
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TaBLE 2.—FEstimated yields per acre of the principal crops
under a high Tevel of management—Continued
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TasLE 2.—Estimated yields per acre of the principal erops
under a high level of management—Continued

Soil name

Irrigated
alfaifa
hay

Los Riobles gravelly loam, 0 to
3 pereent slopes___________.
Millsap loam, 5 to 30 percent

slopes_ .o -

Maoda loam, 0 to 3 percent
slopes_ ...
Moda loam, sceped, O to 3
Moada loam, gshallow, 0 to 5
percent slopes
Molinos sandy loam, channeled.
Molinos fine sandy loam
Molinos fine sandy loam,
seeped_______ . ______._.
Myers zilty clay, 0 to 3
pereent slopes
Myers silty clay, 3 to 8
percent slopes
Newtown gravelly loam, 8 to
15 percent slopes. . _____.__
Newtown gravelly loam, 15
to 30 percent slopes_ .- __
Parrich loam, 8 to 30 pereent
slopes___ . . ______._.
Perkins loam, 0 to 3 percent
SlOpPeS. oo
Perkins gravelly loam, 0 to 3
percent slopes_ ____________
Perkins gravelly loam, 3 to 8
pereent slopes
Perking gravelly loam, 8 to 13
percent slopes__ .. __
Perkins gravelly loam, 15 to
30 percent slopes_.__________
Perkins gravelly loam, sceped,
0 to 3 percent slopes
Perkins gravelly loam, mod-
erately deep, 0 to 3 percent
slopes_ o .
Perking gravelly loam, med-
arately deep, 3 to B percent
slopes________ L.~
Red Bluff loam, 0 to 3 per-
gent slopes_ L.~
Red Bluff loam, 3 to 8 per-
cont slopes .. ____
Red Bluff gravelly loam,
moderately deep, ¢t to 3
percont slopes_ . __.______
Red Blufl gravelly loam,
moderately deep, 3 to 8
pereentslopes_ .o o
Redding gravelly loam, ¢ to 3

perceat slopes_ - o _______ ‘

Redding gravelly loam, 3 to 8§
poreent slopes
Redding-Red Blufl gravelly

loams, 0 to 3 percent slopes__|.-

Redding-Red Bluff gravelly
loames, 3 to 8 percent slopes_.
Reiff sandy loam, channeled,
0 to 8§ percent slepes_______.
Reiff fine sandy loam, 0 to 3
percent slopes
Reiff fine sandy loam, 3 to 8
percont slopes. ..o ___
Reiff fine sandy loam, deop,
060 3 pereent slopes________

See footnote at end of table.

tonjacre

Dryland
pasture

ATM1

Trrigated Pryland Irrigated | Trrigated
pasture pasture | Boil name alfalfa pasture
i hay
AUALT AUMS fonjacre ATUML
Reiff gravelly fine sandy
16 3.0 loam, deep, U to 3 percent
slopes_______________.._____ 3 16
- 3.0 | Reiff loam, O to 3 percent
slopes. .. ________. 7 18
16 2, 0 | Reiff loam, sceped, 0 1o 3 per-
cent slopes_ ... _______ f 18
16 2.0 = Reiff gravelly loam, 0 ito 3
o percent slopes.__ Lo ____ &) 14
,,,,,,,,,,,, 1.5 | Reiff gravelly loam, slightiy
14 3.0 wot, 0 to 3 percent slopes__ 6 16
18 3.0 || Schorn silty ¢lay, 3 to 8
pereent slopes_ .o |-
18 3. 0 !| Sehorn silty clay, 8 to 30 per-
pereent slopes_ ____ .| I .
18 3.5 | Shingletown clay loam, 0 to
8 pereent slopes__ . _____|______ [ U
18 3.5 || Shingletown loam, drained,
to 3 pereont slopes_____ . | | ..o
,,,,,,,,, 2.0 || Bierra sandy loam, 3 to 8 por-
cent slopes_____._.________ . 14
,,,,,,,,,,, 2.0 || Sierra sandy loam, 8 to 15
15 pereont slepes___. I 14
__________ 2.5 /| Spreckels sandy loam, 0 o 3
percent slopes_ ..o ______ [ [
18 3.0 \ Spreckels sandy loam, 3 to 8
percent slopes_ .. |-
16 3.0 || S8upun gravelly loam, 5 to 15
percent slopes._ .. oo
15 3.0 1| Sypan gravelly loam, 15 to 30
. pereent slopes_ .o jooae [ao
__________ 3.0 | Tchema loam, 0 i0 3 percent
slopes_ oo _______. JR P 18
__________ 3. 0 :| Tchema loam, 3 to 8 percent
|| sdopes ___ .o ___. S I
16 3. 0 || Tehema loam, 8 to 15 pereent
slopes_ ... U ORI
" Tujunga loamy sand, ¢ to 3
14 2.5 ‘ pereent slopes - o[- 15
Tujunga loamy sand, 3 to 8
percent slopes_ o ... 15
13 2.5 || Tuscan cobbly loam, 0 to o
pereent slopes_______ oo ..o
__________ 2. 5 || Tuscan cobbly loam, 3 to 8
! percent slopes_ .. .. __ )
___________ 2.5 | Vina loam, 0 to 3 percent
SlOPes. . e 7 18
| Vina loam, seeped, 0 to 3 per-
__________ 2.0 eent slopes.__ . _.__ 6 1€
¥ina gravelly loam, 3 to 8§
o pereent slopes. ..o 1 1€
---------- 2.0 ‘.
L5 L ATUM means animal-unit-month and refers to the amount of
TTTTTTTTTT . forage or feed required to maintain one cow, horse, or mule or
_ 1.5 live sheep or goats, for 30 days without damage to the pasture.
,,,,,,,,,, L5 . . .
tions between soils of different types, however, will prob-
----------- L5 ably still be valid,
——————————— 2.5  Management by crop
18 5.0 Predictions or estimates of yields are useful if the man-
18 5 ¢ Agcment through which such yields were obtained is de-
% seribed. In the paragraphs that follow, management 1s
16 | .. described for each crop listed in table 2, where that crop

is grown on soils of a specified capability unit. All the soils
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in any one capability unit require about the same man-
agement for a specified crop. Because not all soils in a
capability unit are used or are suited to the specific crop,
it is necessary to check table 2 to determine the soils that
are suited.

IRRIGATED ALFALFA

Typically, alfalfa is grown for 4 to 6 years and then
sudangrass, silage corn, or milo is grown for 2 vears. The
soil is land planed to smooth the surface, then disked,
springtooth harrowed, and spike harrowed. Seed is drilled
into the soil at a rate of about 5 pounds per acre. Seeding
is done hetween September 15 and October 15 or between
March 1 and April 15. Phogphorns and sulfur are added
in amounts determined by soil or plant tissue analysis.
Irrigation is by flooding or by sprinkling. Alfalfa hay is
cut at 0.1 percent bloom based on new growth. Insects,
rodents, weeds, and diseases are controlled by locally
adapted methods.

Group 1.—Soils of capability units I-1(17), ITe-1(17,
18) and IITe-1{17, 18} are in this group. Irrigation on the
level or nearly levcl soils is by flooding and on the sloping
soils by sprinklers. About 7.5 to 9.5 inches of water 1s ap-
plied every 21 to 28 days throughout the growing season.

Group 2—Soils of capability units ITs-3(17), IIle-
3(17, 22), ITTs-3(17), and IVs-8(17) are in this group.
Trrigation on the level or nearly level soils is by flooding
and on the sloping soils by sprinkier. Borders are longer
than those in group 1. Ahout 9.5 inches of water is applied
every 29 days. Care must be used to avoid causing a
perched water table to form above the slowly or very
slowly permeable subsoil.

Group 8—Soils of capability units TTs-0(17) and ITTs-
0(17) are in this group. Irrigation on these seoils is by
flooding, and short runsg are used. About 4.3 inches of
water 1s applied every 10 days throughout the growing
S6aSO0IL.

Group 4—Soils of capability unit TTs—4(17) are in this
group. Irrigation is by flooding or by sprinklers. About
7.4 inches of water is applied every 19 days throughout
the growing season.

Group 5.—Soils of capability units TTw-2(17, 22) and
IVw-2(17) are in this group. Irrigation is by sprinklers
or by flooding. About 9.5 inches of water is applied every
28 days. Care must be used to avoid raising the level of the
water table. Protection is needed in areas that are subject
to flooding.

Group 6.—Soils of capability units ITe-5(17) and ITs-
5(17) are in this group. Irrigation is by sprinklers or by
flooding. About 9.5 inches of water is applied every 28
days. Becaunse these soils have a slow intake rate, water is
applied under a low head.

IRRIGATED PASTURE

Under typical conditions soils are nsed for irrigated
pasture for 6 to 8 years and are then used for annual erops
for 2 years. If the soils are used for pasture, they are land
planed or floated, disked, harrowed, ring rolled, and
drilled. Nitrogen and phosphorus, and sometimes sulfur,
are applied according to results of plant tissue or soil tests.
Simple mixtures of one or two grasses and one legume are
used. Seeding rates vary by plant species. Pastures gen-
erally are planted between October 15 and November 15.
Livestock are excluded from the fields during irrigation
and for 3 days after irrigation. Cross fencing is used to

provide for rotation grazing. The pasturc generally is
clipped twice a year to aid in weed control and to increass
utilization of grasses. Drainage ditches are installed if
needed.

Group 1.—Soils of capability units I-1(17), ITs-0{17),
and ITw—2(17,22) are in this group. Irrigation is by flood-
ing on a grade of 0.3 percent. About 3.2 to 4.8 inches of
water is applied every 8 to 10 days during the irrigation
season.

Group 8—Solls of capability units TTe-1 (17, 18), 1Te-
3(17), TXe—5(17), ITTe-1(17, 18), ITTe-3(17, 22), and
IVe-1(18) are in this group. These are sloping soils, and
irrigation is by sprinklers. The more gently sloping soils
can be leveled and irrigated by flooding or by contour
borders. About 3.5 inches of water is applied every T days
throughout the irrigation season.

Group 3-—Soils of capability units I1s-3(17) and IIs-
5(17) are in this group. Irrigation is by flooding on the
level grade. About 4.3 inches of water is applied every
10 days. Because permeability and the intake of water is
slow in these soils, water is applied under & low head.

Group 4.—Soils of capability units IIs—4(17), ITIs-8
(17),TVs-3(17),and IVw—2(17) are in this group. Irriga-
tion is by flooding on the level grade. About 3.5 inches of
water is applied every 7 days.

Group 5—Soils of capability units TITs-0{17) and ITVs—
4(17) are in this group. Irrigation is by flooding or by
sprinkling on the level grade. About 2 inches of water is
needed every 10 days.

DRYLAND PASTURE

Typically, dryland pastures are disked, chiseled, spring-
tooth harrowed, or plowed, or the seed is drilled directly
into brush burns. Pastures are summer fallowed or sudan-
grass is grown in rotation. Grazing is withheld during the
vear of establishment of the pasture. Annuals are allowed
to produce seedheads. In subsequent years livestock are
allowed on the pasture when grasses are 4 to 6 inches high.
At the end of the grazing season, the pasture has a uni-
formly patchy appearance. Stubble height should be 2 to 3
inches or more. Nitrogen, phosphorus, and sulfur are ap-
plied as indicated by plant tissue or soil tests.

Group I—The soils of capability units T-1(17), ITe-1
(17, 18), ITe-3(17), IIe-5(17), IIs-3(17), ITs-5(17),
IT e-1(17, 18), ITTe-3(17, 22}, I1Te-5{15), IIIe—S(lS%,
IIIs-3(17), IIIw-5(17), IVe-1({18), ITVe-3(17, 18, 22),
IVe-5(15), IVe-8(17, 18), IVs-3(17), IVs-8(17), TV-
5(17), and VIe-1(15), 17, 18) are in this group. Harding-
grass is used to provide carlier grazing or hardinggrass
and legumes are used to extend the grazing season.

Group 2—Soils of capability units IIs-0(17), IIs4
(17), IIw—2(17, 22), 1TIs-0{17), TVs-0(17), IVs-4(17),
IVw-2(17), and VIe-1{22) are in this group. These soils
are planted to annual plants, such as rose clover or Lana
vetch, alone or with Blando brome. Sufficient plants are
allowed to mature to reseed areas on these soils.

Use of the Soils for Range

About 41 percent of the survey area is used for grazing.
Soils of the Auburn, Goulding, Guenoe, Millsholm, Red
Bluff, and Schorn series are the most important producers
of forage. (Fenerally, the soils used for range are too stecp,
too shallow, or too stony or too rocky for cultivated crops.
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Some soils formerly used for hay and small grain are
now nsed for grazing.

Range sites

The basic unit on which management of range is deter-
mined is the range site. A range site is an area uniform
enough in climate, soils, drainage, exposure, and topog-
raphy that it produces s specific kind of and amount of
vegetation. Most of the important fornge plants in the
survey arca have been introduced. The onginal forage
plants were o mixture of perennials and annuals, but the
mtroduced plants are mostly cool-weather annuals. These
annuals take full advantage of soil moisture while it is
there, produce seed, and mature by the time the moeisture
18 gone. They supply highly nutritious feed in spring
when they are green and growing; but after they mature,
their nutritional value is low. )

The forage-producing plants of the survey area are
grouped into three classes—desirable, less desirable, and
undesirable. Livestock graze selectively. They seek the
more palatable and nutritions plants. If grazing is not
carefully regulnted, the better, more r]:ssinﬁnlc plants are
wenkened or eliminated becanse they are not allowed Lo
produce seed. Less desirable plants then increase, If graz-
ing pressure is continued, even the second choice plants
are thinned out or eliminated, and nndesirable, unpalatable
plants take their place or the soil iz left bare,

The range sites in the survey area are described in the
following paragraphs. The soils that make up cach mnge
site are shown in the “Guide to Mapping Units™ at the
back of this survey.

SHALLOW LOAMY RANGE SITE
This is the most extensive range site in the survey area.
It occupies approximately 153,000 acres. Elevation gen-
erally ranges from 500 to 1,800 feet, but one area is at
an elevation of 5,000 feet. The annual precipitation ranges
from 30 to 50 inches. In nearly 87,000 acres of this range
site, the soils have slopes of less than 50 percent; in about
43,000 ncres, they have slopes of 30 to 50 percent; and in
23,000 acres, they have slopes of more than 50 percent.
This range site is made up of elay loams, loams, gravelly
loams, fine sandy loams, and sandy loams of the Auburn,
Gaviota, Goulding, Guenoc, Inks, Millsholm, Pentz, Stony-

ford, and Supan series, These soils are 6 to 40 inches deep
over bedrock | fig. 10].
The soils nTTHIE Site have moderately ru;}{]id to moder-

ately slow permeability and are well drained or somewhat
excessively druined. Rock outerops and stones are on the
surface in some areas, but they do not appreciably affect
the production of forage or the movement of livestock.
Available water capacity is 1 to 6 inches. Runoff is slow
to very rapid, and the hazard of erosion is slight to very
high. These soils nre slightly acid to medinm acid,

The herbaceous vegetation on this range site is domi-
nantly annual grasses and forbs and some remnant peren-
nial grasses, Where this site is producing at its potential,
approximately 70 percent of the herbage is n mixture of
such desirable plants as soft chess, needlegrass, pine hlue-
grass, wild oats, melicgrass, Spanish clover, bur clover,
and filaree in the open or around and under scattersd Dig-
ger pines and blue oak or interior live oaks. Approximately
20 percent of the vegetation consists of such less desirable
plants as ripgut brome, annual fescue, wild barley, annual
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Figere 10.—Area of Guenoe very rocky loam, 0 to 30 percent slopes,
in the Shallow Loamy range site,

lupine, yarrow, and wild earrot. About 10 percent of the
vegetation consists of such undesirable plants as fiddle-
neck, tarweed, turkey mullein, nitgrass, silver hairgrass,
dogtail, and medusahead,

hnrga acrenges of this range site are in heavy to dense
stands of brush or blue onk or both. Forage production
can be greatly increased in these arcas by clearing the
brash or thinning the oaks that grow on the level fo
strongly sloping soils of the Auburn, Gaviota, Guenoe,
Inks, and Millsholm series. These soils ure also well suited
to seeding to annual ses and legumes, Fornge plants
grown on the soils of t.Eis unit respond well to the applica-
tion of nitrogen, phosphorus, and sulfur fertilizer. Re-
peated applications of phosphorus fertilizer are needed
to maintain a good stand of legumes,

This range site has an estimated total annual produe-
tion of 2,000 pounds of air-dry forage per nere in favor-
able years and 800 pounds in unfavorable years. Approxi-
mately 80 percent of this production ig from plants that
provide forage for livestock and deer.

ACID TERRACE RANGE SITE

This range site ocoupies ilg}}ll‘il,‘ihﬂllh'!!:? 50,000 acres. Lile-
vation ranges from 450 to 900 feet, The annual precipita-
tion is 25 to 35 inches. Slopes are less than 8 percent.

This range site is made up of loams or gravelly loams
of the Red Bluff and Redding series. These soils range
from 10 to more than 60 inches deep over hardpan, The
subsoil is clayey.

The soils in this site have moderately slow or very slow
permeability in the subsoil, which restricts root and water
penetration and provides only slowly available water to
plants. These soils are well drained. Available water capa-
city is 2 to 10.5 inches. Runoff is very slow to medium, and
the hazard of erosion is none to moderate. These soils are
strongly acid to very strongly acid.
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Approximately 20 percent of the vegetation consists of
such less desirable plants as ripgut brome, annual fescuc,
wild barley, wild carrot, and annual lupine. About 10 per-
cent of the vegetation consists of such undesirable plauts
as nitgrass, fiddleneck, tarweed, plantain, turkey mullein,
California poppy, mustard, and medusahead.

Large acreages of this range site are in heavy stands of
blue oak and brush. Forage production can be increased
in these areas by clearing. The soils in this range site are
suitable for seeding to adapted annual grasses and le-
gumes. Forage plants grown on the soils of this site re-
spond well to the application of nitrogen, phosphorus,
and sulfur fertilizer. Repeated applications of phosphorus
fertilizer are needed to maintain a good stand of legumes.

This range site has an estimated total annual produc-
tion of 1,800 pounds of air-dry forage per acre in favor-
able years and about 800 pounds in unfavorable years.
About 90 percent of this production is from plants that
provide forage for livestock and wildlife.

LOAMY RANGE SITE

This is dominantly open grass-oak-covered rangeland
that has some areas of dense oak or brush thickets. Tt oc-
cuples approximately 81,000 acres. Elevation ranges from
700 to 8,000 feet. The annual precipitation ranges from
30 to 60 inches. In about 16,000 acres of this range site, the
soils have slopes of less than 80 percent; in 13,000 acres,
they have slopes of 30 to 50 percent; and in only about
2,000 acres, they have slopes of more than 50 percent,

This range site is made up of loams or gravelly loams
of the Millsap, Parrish, and Supan series. These soils are
20 to 40 inches deep over bedrock. The subsoil is somewhat
finer textured than the surface layer.

The soils in this site have moderately slow to slow per-
meability and are well drained. Rock outcrops and stones
are on the surface in some areas, but they do not appre-
ciably affect the production of forage or the movement of
livestock. Available water capacity is 8 to 9 inches, Run-
off 1s medium to very rapid, and the hazard of erosion is
moderate to very high. These soils are medium acid to
mildly alkaline.

The herbaceous vegetation on this range site is domi-
nantly annual and remnant perennial grasses and annual
forbs. Where this site is producing at its potential, approx-
imately 70 percent of the herbage is a mixture of such de-
sirable plants as soft chess, wild ocats, needlegrass, Califor-
nia brome, blue wildrye, melicgrass, bur clover, filarec,
annual clover, and Spanish clover, Approximately 20 per-
cent of the vegetation consists of such less desirable plants
as ripgut brome, annual fescue, wild barley, wild carrot,
yarrow, and lupine. About 10 percent of the vegetation
consists of such undesirable plants as nitgrass, silver hair-
grass, dogtail, popcorn flower, fiddleneck, tarweed, turkey
mullein, and thistles,

Large acreages of this range site are in heavy to dense
stands of brush and oak. Forage production ean be greatly
Increased in these areas by controlling brush and by seed-
ing if equipment can be safely operated. All the goils in
this range site, except the very steep soils of the Millsap
and Parrish series, are well suited to Hardinggrass if an
adequate seedbed can be prepared. All the soils except the
very stecp soils of the Millsap and Parrish series also well
suited to seeding to adapted annual grasses and legumes,
and forage plants grown on the soils of this site respond
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well to the application of nitrogen, phosphorus, and sulfur
fertilizer. Repeated applications of phosphorus fertilizer
are needed to maintain good stands of legumes.

This range site has an estimated total annual production
of 2,600 pounds of air-dry forage per acre in favorable
years and 1,400 pounds in unfavorable years. About 85
percent, of this production is from plants that provide
forage for cattle, sheep, and deer.

CLAYEY RANGE SITE

This is open grass-covered rangeland. It occupies ap-
proximately 25,000 arces. Elevation ranges from 800 to
1,600 feet., The annual precipitation ranges from 25 to 35
inches. In about $,000 acres of this range site, the soils have
slopes of less than 30 percent; in about 15,000 acres, they
have slopes of 30 to 50 percent; and in about 1,000 acres,
they have slopes of more than 50 percent.

This range site is made up of silty clays of the Sehorn
series. These soils are 16 to 40 inches deep over shale, sand-
stone, or siltstone. The subsoil is clayey.

The sotls in this site have slow permeability in the sub-
goil, which restricts root and water penetration. The soils
are well drained. Available water capacity is 2.5 to 9 inches.
Runoft is slow to very rapid, and the hazard of erosion 18
slight to very high. These soils are neutral to medium acid.
Some eroded and gullied areas are included in this range
site. The areas are small and scattered throughout, gen-
erally on southern exposures.

The herbaceous vegetation on this site is mainly annual
grasses and forbs. Where this site is producing at its poten-
tial, approximately 70 percent of the herbage is a mixture
of such desirable plants as soft chess, remnant perennial
grasses, filaree, annual clovers, and excellent stands of bur
clover and wild oats. Approximately 20 percent of the
vegetation consists of such less desirable plants as ripgut
brome, wild barley, ryegrass, annual fescue, red brome,
wild carrot, and annual lupine. About 10 percent of the
vegetation consists of such undesirable plants as medusa-
head., nitgrass, dogtail, tarweed, fiddleneck, pipcorn flower,
vinegar weed, turkey mullein, thistles, and mustard.

Brush generally 1s not heavy on this range site. All the
soils in this range site, except for those in the Sehorn com-
plex. 50 to 70 percent slopes, are well suited to seeding to
hardinggrass. Adapted annual grasses and legumes are
also well suited on the soils of this range site. Forage plants
grown on the suitable soils of this site respond well to ap-
plications of nitrogen, phosphorus, or sulfur fertilizer. Re-
peated applications of phosphorus are needed to main-
tain good stands of legumes, .

This range site has an estimated total annual production
of 4,000 pounds of air-dry forage per acre in favorable
years and 1,800 pounds in unfavorable years. About 50
percent of this production is from plants that provide for-
age for cattle and sheep.

FINE LOAMY RANGE SITE

This 18 an oak-Digger pine-grass-covered rangeland. It
occupies approximately 20,000 acres. Elevation ranges
from 600 to 3,000 feet. The annual precipitation ranges
from 35 to 70 inches. In more than two thirds, or about
14,000 acres, of this range site, the soils have slopes of less
than 30 percent; in the remaining 6,000 acres, they have
slopes of 30 to 50 percent.

This range site is made up of sandy clay loams of the
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Kilarc series. These soils are 25 to 45 inches deep over
weakly weathered sandstone or shale. The subsoil 1s clay.
Some areas are very stony.

The soils in this range site have slow permeability in
the subsoil, which restricts root and water penetration, and
the subsoil remains moist throughout the year. The soils
are well drained. Available water capacity is 6 to 12 inches.
These soils are slightly acid to extremely acid.

The herbaceous vegetation on this range site is a mix-
ture of annual and perennial grasses and forbs. Where this
site is producing at its potential, aproximately 70 percent
of the herbage is a mixture of such desirable plants as blue
wildrye, pine bluegrass, one-flowered oatgrass, needlegrass,
California brome, melicgrass, soft chess, wild oats, and
Spanish clover. Approximately 20 percent of the vegeta-
tion consists of such less desirable plants as annual fescue,
squirreltail, ripgut brome, yarrow, wild carrot, blue blos-
som, and poison oak. About 10 percent of the vegetation
consists of such undesirable plants as Medusahead, dogtail,
nitgrass, tarweed, Jerusalem oak, buckhorn, white-leat
manzanita, and green-leaf manzanita.

Many areas of this range site are dense stands of oak and
manzanita. Forage production can be greatly increased in
these areas by clearing where equipment can be safely op-
erated. The soils in this site are suitable for seeding to
hardinggrass if an adequate seedbed can be prepared. They
are also suitable for seeding to adapted annual grasses and
legumes. Forage plants grown on the soils of this site re-
spond well to the application of nitrogen, phosphorus, and
sulfur fertilizer. Repeated applications of phosphorus are
needed to maintain good stands of legumes.

This range site has an estimated total annual production
of about 2,400 pounds of air-dry forage per acre in favor-
able years and 1,600 pounds in unfavorable years. About
85 percent of this production is from plants that provide
forage for livestock and food and cover for wildlife.

GRANITIC RANGE SITE

This is a grass-oak-covered rangeland that has some
areas of dense brush. It is the least extensive range site in
the survey area, and it occupies approximately 14,000 acres.
Elevation ranges from 700 to 1,500 feet. The annual precip-
itation ranges from 30 to 60 inches. In about 3,000 acres
of this range site, the soils have slopes of 30 to 50 percent;
in about 8,000 acres, they have slopes of less than 30 per-
cent; and in about 3,000 acres, they have slopes of more
than 50 percent.

This range site is made up of sandy loams or fine sandy
loams of the Auberry, Kanaka, and Sierra series. These
soils are 20 to 60 inches deep over granitic bedrock. The
subsoil is loam to clay loam.

The soils in this site have moderately slow to moderately
rapid permeability and are well drained or somewhat ex-
cessively drained. Rock outcrops are in some places. Avail-
able water capacity is 2 to 12 inches. Runoff is slow to very
rapid, and the hazard of erosion is slight to very high.
These soils are neutral to very strongly acid.

The herbaceous vegetation on this range site is domi-
nantly annual grasses and forbs. Where this site is pro-
ducing at its potential, approximately 70 percent of the
herbage is a mixture of such desirable plants as soft chess,
wild oats, filaree, limited amounts of bur clover, and rem-
nants of purple needlegrass. Approximately 20 percent
of the vegetation consists of such less desirable plants as

ripgut brome, red brome, annual fescue, wild barley, and
annual lupine. About 10 percent of the vegetation con-
sists of such undesirable plants as silver hairgrass, dogtail,
nitgrass, popcorn flower, turkey mullein, vinegar weed,
and California poppy.

Large areas of this range site are in heavy stands of
brush along with Digger pine, knobcone pine, and oak.
These areas are producing forage far below their potential.
All the soils, except the strongly sloping to very steep soils
of the Auberry and Kanaka series, can be cleared of brush
and trees and seeded to adapted grasses and legumes. For-
age plants grown on the soils of this site respond well
to the application of nitrogen, phosphorus, and sulfur
fertilizer.

This range site has an estimated total annual produc-
tion of 1,800 pounds of air-dry forage per acre in favorable
years and 1,100 pounds in unfavorable years. About 80
percent of this production is from plants that provide
forage for cattle, sheep, and deer.

VERY SHALLOW VERY ROCKY RANGE SITE

This range site occupies nearly 55,000 acres. Elevation
ranges from 800 to 2,000 feet. The annual precipitation
ranges from 30 to 40 inches. In about 29,000 acres of this
range site, the soils have slopes of less than 30 percent,
much of which is less than 15 percent; and in the remain-
ing 26,000 acres, they have slopes of 30 to 50 percent.

This range site is made up of loams of the Kidd and
Toomes series. These soils are 4 to 20 inches deep over
bedrock. The soils are very rocky or very stony

The soils in this site are well drained or somewhat ex-
cessively drained. Available water capacity is 0.5 to 2.5
inches. Because of this low available water capacity, vege-
tation dries very early in spring. Runoff is medium to very
rapid, and the hazard of erosion is moderate to very high.
These soils are slightly acid to strongly acid.

The herbaceous vegetation on the accessible areas of this
range site is a mixture of annual grasses and forbs. Where
this site is producing at its potential, approximately 70

Figure 12.—Area of Toomes very rocky loam, 0 to 50 percent slopes,
in the Very Shallow Very Rocky range site.
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percent of the herbage is a mixture of such desirable plants
as soft chess and filuree and, in favorable years, fair stands
ot annual clovers and some bur clover. Approximately 20
percent of the vegetation consists of such less desirahle
plants as red brome, annual fescue, mouse barley, and an-
nval lupine. About 10 percent of the vegetation consists
of such undesirable plants as owl clover, brodiaea, pop-
corn flower, and vinegar weed.

The vegetative covers on this site generally is sparse.
The productivity of the soils in this range site does not
justify expenditures needed for a program of controlling
brush, seeding, or fertilizing.

This range site has an estimated total annual produc-
tion of 1,200 pounds of air-dry forage per acre in favorable
years and about 500 pounds in unfavorable vears. About
75 percent of this production is from plants that provide
forage for domestic livestock.

VERY SHALLOW LOAMY RANGE SITE

This is a brush-grass-oak-Digger pine-covered range-
Jand. It occupies approixmately 9,000 acres, Elevation
ranges from 600 to 2,500 feet. The annual precipitation
ranges from 30 to 45 inches. In about 17,000 acres, of this
range site the soils have slopes ranging to 60 percent; in
about 20,000 acres they have slopes ranging to mors than
50 percent.

This range site is made up of gravelly loams or shaly
loams of the Henneke, Igo, Lodo, and Maymen series.
These soils generally are 8 to 24 inches deep over bedrock
or hardpan. Some areas are very rocky or very stony.

The soils in this site have moderate to very slow perme-
ability and are well drained to somewhat excessively
drained. Available water capacity is 0.3 to 8 inches. Run-
off is slow to very rapid, and the hazard of erosion is slight
to very high. The soils are strongly acid to slightly acid.

The herbaceous vegetation on the accessible arcas of this
range site 18 a mixture of annual and perennial grasses
and annual forbs. Where this soil is producing at its poten-
tial, approximately 55 percent of the herbage is a mixture
of such desirable plants as soft chess, remnant perennial
grasses, filaree, annual clovers, and Spanish clover aronnd
and under scattered brush plants. Approximately 35 per-
cent of the vegetation consists of such less desirable planis
as red brome, annual lupine, poison oak, wild carrot, and
large amounts of annual fescue. About 10 percent of the
vegetation consists of such undesirable plants as owls
clover, goldfields, brodiaea, popeorn flower, vinegar weed,
nitgrass, and silver hairgrass.

This range site is dominantly brush and trees if it is in
poor condition. The productivity of the soils in this range
site does not justify the expenditure needed for a program
of controlling brush, seeding, or fertilizing.

This range site has an estimated total annual production
of about 1,000 pounds of air-dry forage per acre in favor-
able years and about 400 pounds in unfavorable years.
About 70 percent of this production is from plants that
provide forage for domestic livestock and wildlife.

Woodland Uses of the Soils

About 42 percent, or 433,000 acres, of the survey area is
capable of supporting commercially valuable forests. Of
this area approximately 70,000 acres is owned by the Fed-

eral government, 9,000 acres by the State of Cualifornia,
and 354,000 acres by private individuals or corporations.

Douglas-fir is the most important kind of tree grown
commercially. Other conifers are ponderosa pine, Jeffrey
pine, sugar pine, white fir, red fir, and incense cedar.
Lodgepole pine is only at high elevations. Digger pine,
knobcone pine, and several other noncommercial conifers
are 1n the survey area. Black oak and canyon live oak are
throughout the survey area on soils suited to the commer-
clally valuable conifers and in areas in association with
them. Several other species of oak—interior live oalk, blue
oak, Oregon white oak, and valley oak—are in the survey
area. 'Irees along stream bottoms are cottonwood, willow,
alder, Oregon ash, and sycamore.

Woodland suttability groups

'To assist woodland owners in planning use of their
soils, the soils of the survey area have been placed in seven
weodland suttability groups. Each group is made up of
soils that have similar characteristies, respond to similar
management, and have similar hazards and limitations
for the production of wood crops.

Each woodland snitability group is described, and fac-
tors that affect management are discussed. Soils that have
not been placed in a woodland suitability group are not
suited to trees, or they are better suited to other uses. The
soils in each woodland suitability group are shown in the
“Guide to Mapping Units”.

Much of the information on woodland suitability groups
was supplied by the Pacific Southwest Forest and Range
Experiment Station, Berkeley, California (4, 7). The rest
was collected by the Soil Conservation Service.

In the soils of each woodland suitability group, the best
indicator of soil productivity is the height of the tallest
trees at a specified age. This height, in feet, is called site
index. For convenience, a series of site indexes can be
grouped and called site quality. In the survey area, wood-
land soils are grouped in three site qualitics, Aigh, me-
diuin, and low, as follows: site quality is #égh where the
site index is more than 115; site quality is medéum where
the site index ranges from 75 to 113; and site quality is
fow where the site index is less than 75.

In Shasta County Area, effective depth of soil is the most
mportant soil feature that affects site quality. Effective
depth is the thickness of soil over the bedrock or over
a layer that prevents or restricts the penetration or growth
of tree roots. Texture influences effective depth where there
15 o densge layer that restricts drainage or the growth of
roots. Moderate amounts of loose stones, cobblestones, or
gravel in the profile have little effect on the growth of
trees, especially if the soil is deep. Soils that are extremely
stony or cobbly diminish the rate of tree growth in pro-
portion to the amount of coarse fragments in the profile.
~ Site quality refers to that for ponderosa pine, which is
the only species in the survey area for which adequate site
and yield tables have been published. Studies show that
other coniferous trees growing in assoclation with pon-
derosa pine have about the same height-age relationship
as ponderosa pine. The site index for ponderosa pine at
the age of 100 years, based on measurements of dominant
and codominant trees, ranges from 60 to 150. Table 3 shows
the yields that can be expected from well-stocked, unman-
aged, even-aged stands of ponderosa pine.
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TarLE 3.—Yields per acre from well-stocked, unmanaged, even-aged stands of ponderosa pine

[Adapted from TTRIDXA Tech. Bul. 630 (7). Tree sizes refer to diameter breast high (DBH). Volume aceording to International rule assumes
a kerf of % inch; that for Seribner rule, a kerf of ¥ ineh. Site index of more than 115 is high site quality; 75 to 115, mediuwm sitc quality;
and losg than 75, low site quality. Dashes indicate that item docs not apply}

|
Total merchantable volume Total merchantable voluine
Qite Age Bourd feet— Yife Agoe Board feet—
index (years) | Cuhie feet index {(vears) | Cubic feet
in trees 6.6 i in trees 6.6
inches and In irecs 6.6 In trees 11.6 ¢ inches and In trees 6.6 In trees 11.6
larger inches and inches and | larger inches and inches and
larger larger larger larger
(International | {(Seribner {(International {Seribner
rule) | rule) rule} rule)
_ | . _
SO S— S | — _ |- S -
60_____ . 30 F51 I S S 100 . 2} 350 eoo o ____
40 310 00 | oL 30 1, 77 4, 400 1, 000
50 20 1, 300 100 40 3, 260 11, 900 1, 300
60 1,450 3,700 600 30 4, 540 19, 300 9, 200
70 2, 080 6, 100 L, 800 j 60 f, 660 27, 000 14, 800
80 2, 630 8, 300 3, 500 70 6, 350 34, 000 20, 500
90 3, 150 11, 700 | 5, 500 30 7, 020 44, 200 26, 000
100 3,570 14, 600 ¢ 7, 800 a0 7, 600 45, 600 31, 200
110 3,930 17, 400 : 10, 200 100 8, 090 50, 200 36, 100
120 4, 240 20, 004 12, 500 110 8, 500 54, 500 40, 660
130 4, 500 22, 300 14, 700 120 8, 850 58, 200 44, 660
140 4,710 24, 400 L6, 700 130 9, 150 61, 60D 44, 300
; 140 9, 450 64, B0 51, 700
TO___ .- 30 210 400 (.- _- -
40 720 1,900 100 110.____. 20 830 1, 460 10
50 1, 180 4 500 700 30 2, 630 8, 200) 2. 500
60 2,220 7, 600 2,200 40 4, 290 17, 0G0 7, 500
70 | 2, 920 11, 200 4300 50 5,710 26, 4100 14, 000
80 3, 630 15, 000 7, 000 60 6, 820 35, 300 21, 000
90 4, 050 18, 600 10, 000 70 7,710 43, 200 27, 800
100 4, 480 22, 000 13, 100 80 8, 460 50, 100 34, 200
110 4, 850 25, 000 16, 200 90 9, 090 56, 300 40, 200
120 5, 170 27,700 19, 000 100 4, 620 ; 61, 800 45, 500
130 5, 440 30, 200 21, 500 110 10, 100 ; 66, 600 50, 800
140 5, 670 32, 500 23, 700 120 10, 500 71, 000 55, 400
130 10, 850 75, 000 59, 600
140 11, 200 78, 000 63, 400
80_____.. 20 20 b e ;
30 420 1,100 . 120 ... 20 1, 300 2, 800 400
40 1, 290 3, 700 600 30 3, 420 12, 500 5, 100
50 2 240 7,700 2, 300 40 5, 260 23, 900 12, 100
60 5, 100 | 12, 600 5, 100 50 &, 790 35, 200 20, 300
70 3, 820 17, 900 8, 500 &0 8, D00 45, 400 28, 400
30 4, 440 23, 100 12, 200 70 9, 040 54, 300 36, 400
o0 4,970 27, 500 16, 000 80 g, 940 62, 200 43, 900
100 5, 410 31, 200 19, 700 a0 10, 700 64, 300 50, 800
110 5, 790 34, 400 23, 100 100 11, 350 75, 600 57, 100
120 6, 120 37, 300 26, 200 110 11, 900 81, 300 62, 900
130 6, 400 40, 000 20, 000 120 12, 400 86, 400 6%, 200
140 6, 640 42, 500 31, 500 130 12, 830 91, 000 73, 000
140 13, 250 95, 200 77, 400
90____. .. _ 20 140 200 | . 130 .- 20 1, 840 4, 500 900
30 1, 060 2 800 : 200 a0 4, 320 17, 400 8, 400
40 2, 880 7,100 1, 900 40 6, 380 31, 400 17, 600
30 3, 390 12, 700 3, 000 50 8, 050 44, 400 27, 400
60 4,340 19, 000 9, 100 60 9, 420 56, 000 37, 000
70 5, 090 25, 400 13, 800 70 10, 600 66, 300 46, 200
80 5, 720 31, 100 18, 500 80 11, 640 75, 400 54, 800
90 B, 250 36, 100 23, 000 a0 12, 550 83, 500 62, 700
100 8, 700 40, 300 27, 200 100 13, 350 a0, 800 70, 000
110 7, 080 43, 800 31, 100 110 | 14, 050 97, 500 76, 700
120 7, 410 47, 200 34, 700 120 14, 650 103, 600 82, 8010
130 7, 690 50, 200 38, 000 130 15, 150 108, 900 88, 300
140 7, 950 53, 000 40, 900 : 140 13, 550 113, 300 93, 200
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TasLe 3.—Yields per acre from well-stocked, unmanaged, even-aged stands of ponderosa pine—Continued

I
Total merchantable volume i ‘ Total merchantable volume
Site Age Board feet— Site Age Board feet—
index {ycars} Cubie feet index (vears) Cubie feet
in trees 6.6 in trees 6.6
inches and In trees 6.6 In trees 11.6 ! inches and In trees 6.6 In trees 11.6
larger inches and inches and larger inches and inches and
larger larger larger larger
(International | {Seribner (International {(Seribner
ruic) ' rule) rule)} rule)
140 . ____ 20 2, 520 7, 300 1, H0¢ ' 160, ___ 20 3, 150 10, 800 3, 840
ot 5, 150 23, 200 11, 800 30 5, 950 28, 800 16, 000
40 7,379 34, 000 23, 100 40 8, 320 46, 400 29, 200
50 9, 240 53, 400 34, 600 50 10, 420 62, 500 42, 500
60 10, 860 66, 400 45, S00 60 12, 260 77, 000 55, 300
70 12, 260 78, 100 56, 500 ' 70 13, 850 90, 200 67, 300
30 13, 460 88, 700 66, 500 50 15, 150 102, 300 78, 600
90 14, 550 98, 300 75, 800 ' 90 16, 250 113, 300 89, 200
100 15, 450 107, GO0 84, 400 | 100 17, 200 | 123, 300 99, 100

Average yields of wood per acre per year from trees
growing on soils of high site quality should be 700 board
feet or more. Those from trees growing on soils of medinm
site quality should be 300 to 700 board feet, and those
from trees growing on low site quality soils, less than 300
board fect. The average annual growth should increase if
good management is applied.

ITnzards and limitations of the soils that affect wood-
land management and that are rated in the discussions of
the woodland suitability groups are described in the
paragraphs that follow,

The hazard of erosion refers to the potential soil erosion
that is likely to occur following cutting operations or
where soil is exposed along roads, trails, fire lanes, and
log decking areas. Length and steepness of slope, texture,
and stability of the soil aggregates are considered in rating
the erosion hazard. 1f soils are kept under a protective
cover of forest litter and duff, they generally do not erode.
Consequently, the soils are rated according to their sus-
ceptibility to erosion if the cover is removed through fire,
logging, trampling by animals, or other disturbances. The
susceptibility of forest soils to erosion if they are culti-
vated is not considered in rating the erosion hazard. The
rating criteria for ercsion hazard are none, slight, moder-
ate, high, and very high. A rating of slight indicates that
few or no problems of erosion control exist. A wery high
rating means that very intensive management or soil treat-
ments are needed to minimize erosion, or that the soil
should be left in native cover. A moderate or a high rating
indicates that the problems of erosion control are inter-
mediate to those for the rating criteria of slight and very
high.

Equipment limitations vefer to the characteristics of the
soils that restrict or prevent the use of equipment for tend-
ing and harvesting trees. For example, equipment limita-
tlons are slight on Aiken loam, 8 to 15 percent slopes,

except when it is wet. When this soil is wet, which is 6
months out of a year in some years, heavy equipment mires
down. Tree-planting machines can be ‘used on this soil,
however, at carefully sclected times. Steep soils and large
boulders on the surface increase the limitation to use of
equipment; sand or gravel decreases the limitation. The
rating criteria for equipment limitations are sligh#, mod-
erate, and severe. A rating of slight means that cquipment
use i3 not restricted in kind or time, Moderate means that
equipment use is somewhat restricted by such soil prop-
ertics as slope and stones or rock outerops. A severe rat-
ing means that special equipment, is needed, and its use
Is severely restricted by such soil properties as slope and
stones or rock outerops.

Pest and disease hozards depend on many properties
and qualities of the soil. Depth, texture, and inherent fertil-
ity of the scil are three important factors. The rating
criteria for the hazard of pests and disease arve stight, mod-
erate, and severe. A rating of slight indicates that no
damage or only slight damage to timber can be cxpected.
A rating of moderate means that some losses of timber
can be expected. A rating of severe indicates that consider-
able loss of timber can be expected.

Windthrow hozard is the danger of trees being blown
down by wind. It generally is not serious except on shal-
low soils derived from slate, shale, schist, or granitic ma-
terial. The ratings are slight, moderate, and severe. A
rating of slight means that very few or no trees can be
expected to be blown down by commonly oceurring winds.
Moderate means that some trees can be expected to be
blown down during pericds of high winds. A rating of
severe Indicates that many trees can be expected to be
blown down during high winds,

The level of management required is based on all the
qualities of a soil for growing trees and the management
practices needed to promote good growth of the trees. The
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levels of management are high, medium, and low. A rating
of high means that the soil is suited to a high level or in-
tensive management. A rating of medium indicates a mmiexl-
erate level of management. A low rating means that the
sl is suited to only limited management.

The woodland “suitability groups recognized in the
survey area are described in the paragraphs that follow.

WOODLAND SUITARILITY GROUP 1

The soils in this group are well-drained loams and sandy
loams of the Aiken, Nanny, and Windy series [(fig. 15).]
Depth to bedrock is more than 60 inches. In some places
these soils are stony or gravelly. Slopes are as steep as 15
percent.

The soils in this group ave among the most productive
in the survey area for wood erops, and they are suited
to infensive management, They IImm:. high site quality
and slight hazards of erosion, windthrow, and pests and
disease, Equipment limitations ave slight.

The growth rate of trees on these soils is rapid. Teo-
nomie returns from trees grown on soils of this group
are realized early, Seedlings become established casily
after logging and grow rapidly to maturity. Trees on the
soils in this group can be thinned and pruned until the
trees are moderately large. Togging gencrally is casy, but
during periods of wetness cquipment hogs down in some
low or level areas. Snow interferes with the use of heavy
equipment in areas that arve at high elevations,

Roads generally are eagy to locate and to build, In somae
Jlaces roads may need to be gravelled for year-round nse.
]l{nmls-; and skid traile need to be protected from damage
caused by runofl. Heavy-duty roads need bridges, ditches,
and culverts. The surfaces of temporary and minor roads
need to be outsloped. Grades for such roads shonld slope
downward toward the watercourse for a short distance on
both sides of draws or creeks.

Fire is relatively easy to control, chiefly beeause of easy
access, but also because slopes are gentle to moderate,

Areas from which trees E:wu been removed by fire or
logging are easy to prepare for planting seedlings by use
of machines.

WOODLAND SUITAHILITY GROUP 2

The soils in this group nre well-drained loams of the
Aiken. Cohasset, Josephine, and MeCarthy series|(fig. 14).
Depth to bedrock is 40 to more than 60 inches, Tn oS
places these soils are stony or gravelly. Slopes are grenerally
15 to 30 percent, but in places they ave less than 13 percent.

The soils in this group are suited to intensive manage-
ment and are easy to manage. They have high site qual-
ity, moderate hazard of erosion in most places, and slight
hazards of windthrow and pests and disease. Equipment
limitations are generally nm{L-ruhu

The growth rate of trees on these soils is rapid. Economie
returns from trees grown on soils of this group are real-
ized carly. Seedlings become established easily after log-
ging and grow rapidly to maturity. Trees on the soils i
this group can be thinned and pruned, even after the trees
have grown to n moderately large size. Logging 15 more
difficult than on soils in group 1 because these soils nro
steeper in most places, During peviods of wetness logging
is impractical, except on the gently sloping soils,

Roads are fairly difficult to locate and to build. In places

Figure 13.—Ponderosa pine growing on an area of Nanny stony
sandy loam, 0 to 8 percent slopes, which is in woodland suitability
group 1.

rouds may need to be gravelled for year-round use. Roads
and skid trails need to be protected from damage caused
by runoff. Larger roads need bridges, ditches, and cu lverts,
The surfaces of tamporary or minor roads need to be out-
sloped. Grades for such roads should slope downward to-
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Figere I—Area of Cohasset stony loam, 0 to 30 peveent slopes, in
woodland suitability group 2. The trees are ponderosa pines,

AN0-T20—T4—T

ward the watercourse for a short distance on both sides
of creeks and draws,

Fire is difficult to control becanse of the steep slopes in
most places,

Areps from which trees have been removed by [ire or
other means are difficult to prepare for planting, If plant-
ing is done by machine, the steeper soils need terraces, Such
terraces should be outsloped.

WOODLAND SUITABILITY GROUP 3

The soils in this group are well-drained to somewhat
excessively drained sandy loams and loams of the Cohasset,
Jiges, nid Liyonsville series, Depth to bedrock is 40 to
more than 60 inches. These soils generally are stony or
very stony. Slopes are generally 30 to 70 percent. but in
places Lhey are 10 percent,

The goilz in this group are suited Lo intensive manage-
ment, (-xr.vjyt the very steep =oils, and they are easy to
manage, They have high site quality, high to very high
haznrd of erosion, and slight hazards of windthrow and
pests and disease, Equipment limitations are severe,

The growth rate of trees on these soils is rapid. Teonomic
returns Trom trees grown on the soils of this group are
realized early. Seedlings become established easily niter
loggring and grow rapidly to maturity. Trees on the soils
of this group can be thinned and pruned even after the
trees have grown to a moderately Fnrge size, Logging is
very difficult on these soilz, Logging is impractical during
wriods of wetness, and at high altitudes deep snows make
ogging impossible in winter,

Roads generally are difficult to locate and to build. In
some places they may need to be gravelled for year-round
use. Hoads and skid trails need to be protected from dam-
age caused by runoff. Larger roads need bridges, ditches,
and culverts. The surfaces of temporary or minor roads
need to be outslaped. Grades for such roads should slope
downward toward the water course for a short distance on
both sides of creeks or draws.

Fire is very difficult to control becanse of the steep to
very steep slopes in many places,

Areas from which trees have been romoved by fire or
other means are very difficult to prepare for planting, Tf
planting is done by machine, terracing is nesded. Such ter-
races shonld be outsloped. In many places planting by
machine is impractieal.

WOODLAND SUTTTARILITY GROUD J

The soilz in thiz group are well-drained loams of the
Aiken, Boomer, Cone, and Sites series. Depth to bedrock
i5 40 to more than 60 inches. Tn most places these soils are
stony or gravelly. Slopes ara 0 to 15 percent.

The soils in this group are suited to medium intensity
management, and they are moderately easy to manage.
They have medium site quality and shight to moderate
hazard of erosion, The windthrow hazard is dominantly
slight, but it is moderate in places. The hazard of pests and
disense is slight. Equipment limitations are mostly slight.

The growth rate of trees on these soils is moderate,
Feonomic returns from trees grown on soils in this group
are not realized as early as those in groups 1, 2, and 5.
Trees on the soils in this group can be thinned at an early
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age, and they can be pruned before they reach a diameter
of 15 inches at breast height. Damage from pests can be
expected, but it is excessive only in extremely dry years.
Logging generally is easy on these soils, but heavy equip-
ment bogs down in level or nearly level areas. At high
altitudes deep snows make logging impossible in winter
in most years.

Roads are fairly easy to locate and to build. In places
they need to be gravelled for year-round use. Roads and
skid trails need to be protected from damage caused by
runoff. Large roads need bridges, ditches, and culverts.
The surfaces of temporary or minor roads should be out-
sloped. Grades for such roads should slope downward
toward the watercourse for a short distance on both sides
of draws or creeks.

Jire is relatively easy to control because of easy access,
and most of these soils are gently sloping to moderately
sloping,

Areas from which trees have been removed by fire or
other means are fairly easy to prepare for planting. Plant-
ing generally can be done by machine, but stoniness makes
the use of machines difficult in places.

WOODLAND SUITABILITY GROCP 35

The goils in this group arc well-drained to somewhat
excessively drained loamy coarse sands to loams, These
soils are in the Aiken, Boomer, Chaix, Cohassett, Cone,
Corbett, Forward, Ilolland, Jiges, Josephine, Lyonsville,
Marpa, MeCarthy, Neuns, Sheetiron, Sites, and Windy
series, Depth to bedrock i3 20 to more than 60 inches. In
most places these soils are gravelly, stony, very stony, or
very rocky. Slopes typically are 15 to 50 percent, but some
areas are less sloping.

The soils in this group are suited to medium intensity
management, but they are difficult to manage. They have
medium site quality, moderate to high hazard of erosion,
slight or moderate hazard of windthrow, and slight hazard
of pests and disease. Equipment limitations are moderate
to severe.

The growth rate of trees on these coils is moderate.
Economic returns from trees grown on soils in groups 1,
2, and 3 are realized carlier and are greater than those
from frees in this group. Trees on the soils in group & can
be thinned at an early age, and they can be pruncd before
they reach a diameter of 15 inches at breast height. Damage
from pests can be expected, but it is excessive only in
extremely dry years. Logging gencrally is difficult on
these sotls because of stecpness of slopes. During periods
of wetness, loxrging operations are impractical on all the
goilg in this group execept on the gently sloping soils.

Roads are fairly difficult to locate and to build. In most
places they need to be gravelled for year-round use. Roads
and skid trails need to be protected from damage caused
by runoff. Heavy-duty roads need bridges, ditches, and
culverts. The surfaces of temporary or minor roads should
be outsloped. Grades for such reads should slope down-
ward toward the watercoursge for a short distance on both
sides of creecks or draws.

Fire ig difficult to control because of the dominantly
steep slopes.

Areas from which trees have been removed by fire or
logging are difficult to prepare for planting seedlings. It

planting is done by machine, terraces are needed where
slopes are steep. Such terraces should be outsloped.

WOODLAND SUITABILITY GROUP 6

The soils in this group are well-drained to cxcessively
drained loamy coarse sands, sandy loams, and loams, These
soils are in the Boomer, Chaix, Cohasset, Corbett, ITolland,
Jiggs, Josephine, Lyonsville, Marpa, McCarthy, Neuns,
Sheetiron, Sites, and Windy series. Colluvial land is also
in this group. Depth to bedrock is 18 to more than 60
inches. In places these soils are gravelly, stony, very stony,
or very rocky. Slopes are dominantly 50 to 80 percent, but
in a few places slopes are as gentle as 30 percent,

The sotls in this group are suited to medium intensity
management, but management is difficult. They have me-
dinm site quality. The hazard of erosion is very high,
and the hazard of windthrow is slight to moderate. The
hazard of pests and disease is slight, and equipment limi-
tations arc severe.

The growth rate of trees on these soils is moderate. Eco-
nomiec returns from trees grown on soils in groups 1, 2,
and 3 are realized earlier and are greater than those from
trees in this group. Trees on the soils in group 6 can be
thinned at an early age, and they can be pruned before
they reach a diameter of 15 inches at breast height. Dam-
age from pests and disease can be expected, but it 1s ex-
cessive only in extremely dry years. Logging is very diffi-
cult on all these solls.

Roads are diffienlt to locate and to build. In places they
need to be gravelled for year-round use. Roads and skid
trails need to be protected from damage caused by runoff.
Large roads need bridges, ditches, and culverts. The sur-
faces of temporary or minor roads should be outsloped.
Grades for such roads should slope downward toward the
watercourse for a short distance on both sides of creeks
or draws. ‘

Fire is difficult to control because of the dominantly
steep and very steep slopes.

Areas from which trees have been removed by fire or
other means are difficult to prepare for planting. Planting
by machine is not practical on the soils in this group.

WOODLAND SUITAEILITY GROUP 7

The soils in this group are well-drained to excessively
drained clay loams, loams, sandy loams, or loamy coarse
sands of the Behemotosh, Boomer, Chaix, Cohasset, Cor-
bett, Diamond Springs, McCarthy, and Windy series.
Depth to bedrock 1s 18 to 60 inches. In most places these
soils are very stony or very rocky. Slopes are dominantly
30 to 80 percent, but in o few places the range is as low as
§ percent.

The soils in this group are the least productive of all
the goils in this survey area for wood crops. Only such
extensive management practices as protection from fire,
pests and disease, overgrazing, and erosion are practical.
More intensive measures are practical in places that can
be improved for recreation or wildlife habitat. The sotls
in this group have low site quality. The hazard of erosion
is moderate, high, or very high. The hazards of windthrow
and pests and disease are moderate and severe. Equipment
limitations are severe.
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Use of the Soils for Wildlife°®

Hunting and fishing are important factors in the econ-
omy of the Shasta County Area, They furnish not only
recreational opportunities for the local residents, but they
also produce direct and indirect income. As the pressure of
human population inereases in California and wildlife
habitat decreases, the value of hunting and fishing will
continue to increase and fish and wildlife will assume even
more importance in the economy.

The survey area hosts a wide variety of wildlife. Shasta
County ranks high in California in the numbers of black-
tailed “deer, black bear, mountain lion, and hand-tailed
pigeon ; and it is noted for its salmon, steelhead, and trout
fishing. Other kinds of wildlife in the survey area are
mourning doves, California quail, mountain quail, gray
squirrel, brush rabbit, black-tailed jackrabhbit, wildcat. and
coyote, as well as red-tailed hawks, woodpeckers, and nu-
merous other nongame birds.

These various kinds of wildlife oceupy a number of dif-
ferent kinds of habitat whose quality depends on many
factors besides the characteristics of the soils. Nevertheless,
the sotls and their inherent fertility are most important
because they limit the quality of a habitat for any particu-
lar kind of wildlife through their effect on the plants that
provide food and cover.

Wildlife suitability groups

To facilitate the diseussion of wildlife-soil relationships
and of the factors that can be manipulated to improve
food and cover for wildlife, the soils of the survey area
have been grouped in wildlife suitability groups. Each
group consists of soils that have similar suitability and
that produce the same general type of habitat. Althongh
the relationship hetween soils and wildlife is not always
clear, it is known that the kinds of plants that grow on
the soils are important to wildlife. Therefore, the discus-
sions of the wildlife suitability groups includes the names
of the principal kinds of plants that grow on the soils
of the group. In addition, fable 4 shows the suitability of
selected plants for the soils of the various wildlife groups
and indicates the importance of these plants to stated kinds
of wildlife that inhabit the survey area.

The wildlife suitability groups are discussed in the fol-
lowing pages. To find the names of all the soils in each
group, refer to the “Guide to Mapping Units” at the back
of this survey.

WILDLIFE SUITARILITY GROUP 1

This group consists of soils on wet alluvial flood plains
and in basins at elevations of 350 to 500 feet. The soils
are nearly level to gently sloping and are poorly drained
or sornewhat poorly drained loams to clays.

The vegctation varies with the degree of wetness and the
use of the soils. In undisturbed areas the cover ranges
from tules and cattails in the wetter spots to grass and
weedy plants in the drier areas. Scattered willows and
cottonwoods grow throughout the areas.

The wetter arcas of these soils are used by wood ducks,
mallards, and raccoons and by such nongame specles as
meadowlarks and blackbirds. The drier areas provide

® By WENDELL MIrLEE, biologist, assisted by DwicHT ELLISORN, soil
scientist, S0il Congervation Service.
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cover for a few ring-necked pheasants, California quail,
and cottontail rabbits. Most areas of these soils are suitable
for fish ponds and duck ponds, but flooding in winter
somewhat limits the use of these soils for that purpose.

WILDLIFE SUITABILITY GROUFP 2

This group consists of deep soils on flood plains, on bot-
tom land, and on low to intermediate terraces at elevations
ranging from 350 to 2,000 fect. The soils are level to
gently undulating and are moderately well drained to ex-
cessively drained loamy sands to loams. This group of
soils is among the most productive in the survey area.
The vegetation in undisturbed areas is grasses and forbs
and some scattered oak and cottonwood trees. Many areas
of these soils are irrigated and are used for orchards, al-
falfa, grain, and irrigated pasture.

These soils are well suifed to plants that can provide
food and cover for California quail, mourning doves, and
ring-necked pheasants. Deer are mainly on the uplands
or in river bottoms adjacent to these soils, but they feed in
orchards and irrigated pasture on these soils, and thus
cauge damage. Shooting preserves can be developed on
these soils, and the slowly permeable nearly level soils are
suitable for construction of fish and duck ponds.

WILDLIFE SUITABILITY GROUP 2

This group consists of sandy loams on terraces, fans,
and uplands surrounding the main valley at elevations
ranging mostly from 500 to 2,000 feet. These soils are near-
ly level to very steep and moderately well drained to ex-
cessively drained. They are rocky in many places. They
are very shallow to hardpan or bedrock. A few areas are
hnmmocky, and the low areas are ponded in wet periods.
Available water capacity is low.

The vegetation generally is annual grasses, such as soft
chess, and annual forbs, such as filaree, popcorn flower,
lupine, Spanish clover, and fiddleneck. A few scattered
blue oak or Digger pine grow on hummocks or on the
deeper pockets of soil. Some buckbrush, ceanothus, and
manzanita grow near these trees, Less than 5 percent of
the surface cover is woody vegetation.

These soils have limited use as wildlife habitat because
of their sparse plant cover. Jackrabbits, meadowlarks,
horned larks, and mourning doves frequent the areas.
Pipits, broad-winged hawks, and eagles use the areas ex-
tensively in winter. Clolumbian black-tailed deer use the
wooded areas to a limited extent in winter. California
quail live along the edges of the areas if trees are nearby.

Grazing by cattle influences the amount of food produced
for wildlife on these soils becanse grazing reduces the
arasses and thus increases the percentage of seed-produe-
ing forbs that make up the plant cover. Overgrazing en-
courages vinegar weed and turkey mullein as does disk-
ing late in spring. Shrubby cover and food plots can be
established, using irrigation on pockets of deeper soil, to
provide a better habitat for quail. The water supply in
summer is inadequate for quail on some of these soils.
Fishpond development is limited because these soils are
shallow.

WILDLIFE SUITABILITY GROUP £

This group consists of soils that are extensive in the
Bald Hills area at elevations ranging from 500 to 2,000
feet. The soils are nearly level to very steep and are well-
drained or moderately well drained mostly clay loams to
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[Numerals in colutnns have the following meaning:

TaBLE 4.—Suitability of plants for soils in wildlife

1, plants are well suited to the soils, and they are choice food for wildlife; 2, plants

plant is not suited to the soils, that its suitability

Suitability of plants for soils of—
Plants
Wildlife Wildlife Wildlife Wildlife Wildlife Wildlife Wildlife Wildlife
group 1 group 2 group 3 group 4 group 5 group 6 group 7 group §
Affalfa_ . | ______ : 1
Barley_ . . __ o ________ 2 N O 1 2 2 I
Brodiaeea . ___________ o 1 2 i 1 o
Buckbrush_ .. _________ .\ ____ 2 | ___ 1 ) R S 2
Burclover_ ____ ... ____. i 2 1 2 1 1 2 P
California hedge parsley . . _._._.._______ b mem 2 1 1 1 20 2
Chamise_______ .. .l 2 2 ) P 2
Coffeeberry._ . . ol 20 ___ 1 | D 2
Deerbrush. __________________________i_ ________ 2 (. ______ 1 T 2
Fiddleneck. _______ . _________________ 2 1 2 i 1 P A
Filaree _________ . ________ 2 1 2 1 1 2 I
Gooseberey | : 1 |l __ 1 20 .. 2
Lapine, annual . ________ | _________ 2 1 1 1 2. 2
Manszanita, green-leaf . _ . ____________ | _________|____. ___ S O SRR [ - 2 . 1
Melicgrass_ __ ________._._____________ |\ __ . e 2 1 2 2 2
Mountain mahogany, western . .____ .| S JRT DU ORI 2. 2 2
Qak, blaek_ _ . ___ | e | e e e 1
Qak, blue___________ oo . ___ B O P 1 2 ...
Oal, interior live.. .. _ __ B U 1| | O S PR
Oak, vallev___________________________|____ I L U P b VS PP SR
Pine, ponderosa_______________________\ T O N L IR [ 1
Pine, sugar. _______________ .t B P S S E Y I, 1
Popeorn flower________._______________| _________ 1 L 1 L 2 2 2
Pyracantha.___ ______.. | | | - O P SRR
Rose, California_ ... _ _ ___ 2 | 2 O . 2
Rose, multiftora_ .. . ___ . __________ 2! | L 2 |oooo.C [ o
Silktassel Lo _____ | el I, 1 i I 2
Soft ehess__ ... TTTTTTTe 5| i 3 ‘ 1 1 2 N I
Spanish elover____ _ __________.{ . | ____________________ 2 1 1. 2
Toyon._ . ! 2. 2 1 N R I
Turkey mullein_ oo _________. . ___ | _________ i 1 2 1 1 2 B
Veteh, Tana . __ . ________.._____ 2 ‘ ) I 1 1. SR (RRUUUURRIU ISR
Wheat- . ___ 2 ) I ! 1 P ——— 2 .
Wild oats ___________ IIIIITTTTIITTT i 2 | TR 1 1 2 2 I
Willow herb____ . P DU P . { 2 1
\ | \

silty clays. Some areas are very stony. They are shallow
to or deep over bedrock or they formed in very deep
alluvinm.

The vegetation generally is annual grasses and forhs and
perennial grasses and a few blue oak. Less than 5 percent
of the surface cover is woody vegetation. These soils are
used for dryland pasture and range.

These soils provide a cover of grasses for jackrabbits,
meadowlarks, horned larks, and mourning doves. They
furnish plants that provide food for quail but do not pro-
vide sufficient shrubby cover to be used extensively by quail
or deer. Wildlife habitat on these soils can be improved for
deer and quail by the establishment of more trees and
shrubs on the deeper, more level soils, where weed competi-
tion can be reduced by cultivation and where some irriga-
tion water can be supplied during the first 2 years of
establishment.

(irazing by cattle increases the percentage of seed-pro-
ducing annual forbs, The food supply for doves, quail, and

deer on such sites can be increased by planting Lana vetch.
Pheasants are not common, but suflicient cover for shooting
preserves can be produced, particularly where irrigation
water 1s available. Fish ponds can be readily constructed
where suitable dam sites exist.

WILDLIFE SUITABILITY GROUP 5

This group consists of soils on foot slopes and terraces
surrounding valleys throughout much of the survey area
at elevations ranging from 500 to 3,500 feet. The soils are
nearly level to very steep and are moderately well drained
to excessively drained sandy loams to clay loams, They are
shallow to deep. Available water capacity generally is low.
The plant production potential is very low to moderate.

The vegetation generally is grass-oak on rangeland.
Cover ranges from open grassland with scattered oaks to
stands of oalks that have an understory of brush and grass.
From 5 to 80 percent of the surface cover is woody vegeta-
tion. A few Douglas fir and ponderosa pine grow at higher
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groups and their importance to stated kinds of wildlife
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are fairly well suited to the soils and they will be eaten by wildlife if choice plants are not available. Dashes in columns mean that the

is not known, or that it is seldom used by wildlife]

SBuitability of plants for Suitability of plants as food for—
soils of —Continued
Wildlife Wildlife Band- Valley Mountain Wood
group 9 group 19 Deer Bear Squirrel tailed Dove guail quail Pheasant duck
pigeon
__________________________ 1| e 1. 2 ..
_____________________ - b I D 1 2 I I 1. 1
_____________ 2 | S R (U, I P
2 2 | I o oo - b2 I 1 1 N O
_____________ 2 = 2 U U 1 2 b
,,,,,,,,,,,, D2 NI (R DEIREPE B [ 2 ) I VN
,,,,,,,,,,,,, I 3 S O (O PR LU 2 2 U (S
____________ 2 2 ] S | S 2 2
,,,,,,,,,,,, 2 1 2 | oo 2o 2 ) R PR SR
,,,,,,,,,,,,,, 122 SRS R FE I 2 1 1 b S,
,,,,,,,,,,,,,, I 2. [ IR IR 2 1. 1 201
____________ 2 2 2 [ 2| . 1 2 R F
____________ 2 2 [ P S I 2 1 2 R
1 - 2 | S - 20 .- 2 b Y
e mm—o . 2. [ DESPUIUPR (RSP 02
2| o _ 1 L. el e oo [ P 2 b R TS
2 2 1 2 1 | I 2 2 1
,,,,,,,,,,,, 2 1 2 1 | 1 | I T 1
___________________________ 1 2 1 ) 1 1. 1
________________________ 1 2 1 1 0 ) IR 1
2ol - U, ) - 1 2 = 2 ) S R PR
P2 ) P 2 ] b2 I 2 | S I P -
_____________ 2 2 S IRV FEU . 2 1 2 2o
____________ e e e 2. 1 2 | A
____________ 2 2 1 o e | 1 2 2.
I [ 3 SRR JESSPUR PP JUpUpURIRE (U )
b 1 | A - | B [ P, 2 N O
,,,,,,,,,,,, 2 1|, oo T P 1 2 122
,,,,,,,,,,,,,,, 2 2 o |-- S 2 1 1|
[ 2 1 2. o - 2 . 1 1 2 |
____________ {22 IR [, [ S, 1 1 | P, P
e e | P [ P - 2 1 1 2
________________________ )7 P S 1 1 1 1 1 1
,,,,,,,,,,,,, 2 2 2 2‘ 2 1 2
2 2 b2 U S S _‘i 1.~ e

elevations. The main use is range, but some arcas are used
for dryland pasture, watershed, and field crops.

These soils are well suited to plants that can provide food
and cover for California quail, deer, and mourning doves.
Band-tailed pigeon, gray squirrel, and mountain quail also
frequent this habitat. Wild pigs are mainly south of Cow
Creek, and a few Rocky Mountain elk are in the north-
eastern part of the survey area. Nongame birds include
woodpeckers, jays, towhees, and red-tailed hawks. Wild-
life habitat on these soils can be developed and improved,
particularly on the more gently sloping soils. TFconomic
returns from the leasing of trespass rights for hunting are
likely to be very good.

WILDLIFE SUITABILITY GROUP §

This group is at elevations of 750 to 8,000 feet. The soils
are sloping to very steep loams and are stony or rocky.
They are shallow to bedrock. Available water capacity Is
low or very low.

The vegetation generally is Chaparral; but it includes
such species as chamise, Brewer’s oak, Lemon’s ceanothus,
buckbrush, toyon, poison oak, Yerda santa, whiteleaf
manzanita, and western mountain mahogany are also pres-
ent. A few trees, such as interior live oak and Digger pine,
also grow in these areas. About 80 percent or more of the
surface cover is woody vegetation.

These soils are suited to plants that can provide food and
cover for black-tailed deer, mountain and California quail,
and brush rabbit, as well ag choice food for band-tailed
pigeon and black bear. Nongame birds include towhees,
brushtits, and scrub jays. The slope and shallowness of the
soils 1imit the degree to which the wildlife habitat can be
developed and improved. These properties also impose
limtiations on fishpond construction. Sites for browse,
trails, and roads are largely limited to the more gently slop-
ing soils on benches and Tidges. These soils are suitable
for recreation and leasing of hunting rights for deer, quail,
wild pig, and band-tailed pigeon.
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WILDLIFE SUITABILITY GROUP 7

This group consists of soils that formed in alluvium in
valleys at elevations of 1,500 to 5,500 feet. These soils are
mainly in the mountain valleys in the eastern part of the
survey aren and are adjacent to soils under forest vegeta-
tion. They are nearly level to gently sloping. They have a
surface layer of loam or clay loam and a subsoil of clay
loam or clay. A water table 1s at a depth of 5 feet or less
in many places. Available water capacity is high.

The vegetation is grasses, sedges, spikerushes, and wire-
grass. Less than § percent of the surface cover is woody
vegetation. These soils are suited to irrigated pasture and
meadow development and are suited to adapted plant

species. The high water table limits the growth of trees on”

these soils.

These soils are suited to plants that can provide food for
deer, quail, and waterfowl. They can be developed for fish-
ponds and trout hatchery production. The small acreage
limits the potential for extensive development of duck
ponds.

WILDLIFE SUITABILITY GROTUFP 8

This group is the largest wildlife suitability group in
the survey area. The soils are at elevations of 1,000 to
7,000 feet. Characteristics and qualities of the soils in this
group vary greatly. The soils range from nearly level to
very steep and from loamy sand to clay loam, Some of the
soils are gravelly, stony, or rocky. Depth to bedrock ranges
from about 1 foot to more than ¢ feet. Available water
capacity is low to very high.

The vegetation generally is a dense stand of trees that
has little or no understory, open stands of trees that have
an understory of shrubs and grasses, or single trees in a
stand of brush. Trees include sugar pine, ponderosa pine,
incense cedar, Douglas-fir, knobcone pine, black oak, and
canyon live oak. Common species of brush are whiteleaf
manzanita, California coffeeberry, deer brush, mountain
misery, snowberry, mountain whitethorn, and redbud.
From 20 to more than 80 percent of the surface cover is
woody vegetation.

These soils are suited to plants that provide food and
cover for black-tailed deer, band-tailed pigeon, mountain
quail, black bear, and gray squirrel. A few blue grouse and
a few Rocky Mountain elk, which were introduced in 1916,
are in the northeastern part. Nongame hirds include wood:
peckers, chickadees, and nuthatches. In general, more open
and intermingled stands provide a better habitat for wild-
life than mature stands of trees that have a closed canopy.
Therefore, wildlife habitat on these soils can be improved
by thinning and pruning to open up the immature stands.

WILDLIFE SUITABILITY GROUP 9

This group is at elevations of 3,000 to 7,000 feet. The
soils are nearly level to very steep and are loamy sands or
sandy loams. They are stony or rocky and are shallow to
bedrock, Available water capacity is low or very low,
These soils are suitable for only a limited number of plants,

The vegetation generally is greenleaf manzanita, chin-
quapin brush, huckleberry oak, and pine mat. These plants
make up most of the cover in areas where 80 percent or
more of the surface cover is woody vegetation.

These soils have limited use as wildlife habitat. They
provide habitat mainly for deer and a few songbirds in
sumnmer. These soils are poorly suited to development or
improvement of wildlife habitat.

SBURVEY

WILDLIFE SUCITABILITY GROUP 16

This group consists of land types that are made up of
Riverwash and of areas that have been mined for gold by
placer mining or dredging, Streams, reservoirs, and ponds
are available,

In general, vegetation is sparse on the areas that have
been mined, and they are poorly suited to wildlife habitat.
In time the cover can be improved. Mulching, fertilizing,
and seeding or planting to choice plants for wildlife is
practical in places. In most places, a wildlife technician
needs to evaluate each area.

Areas of Riverwash along live streams generally have
a. potential for spawning areas for steelhead and salmon.

*Also, streams that have a surface temperature of 70° F.

or less in summer are suitable for trout.

The ponds and reservoirs have good potential for pro-
ducing fish and providing habitat for waterfowl and wood
ducks, Ponds and reservoirs that remain at or near 70° K.
in summer are suitable for trout. Warm-water species, such
as black bass, bluegill, red-sared sunfish, and catfish, do
well in water that 15 above 70° F. Well-stocked and man-
aged ponds have good economic potential for recreational
fishing or fish production.

Engineering Uses of the Soils

This section is useful to those who need information
about soils that arc used as structural material or as foun-
dations upon which structures are built. Some of those who
can benefit from this section are planning commissions,
town and city managers, land developers, engineers, con-
tractors, and farmers.

Among properties of soils highly impoertant in engineer-
ing are permeability, strength, compaction characteris-
tics, drainage, shrink-swell potential, grain size, plasticity,
and reaction. Also important are slope and depth to the
water table and to bedrock. These properties, in various
degrees and combinations, affect construetion and mainte-
nance of roads, airports, pipelines, foundations for small
buildings, irrigation systems, ponds and small dams, and
systems for disposal of sewage and refuse.

Information in this section is helpful to those who—

1. Select potential residential, industrial, commercial,
and recreational areas,

2. Evaluate alternate routes for roads, highways,

pipelines, and underground cables.

- Seek sources of gravel, sand, or topsoil.

. Plan farm drainage systems, irrigation systeins,
ponds, terraces, and other structures for controlling
water and conserving soil.

5. Correlate performance of structures already built
with properties of the kinds of soil on which they
are built to predict performance of structures on
the same or similar kinds of seil in other Jocations.

6. Develop preliminary cstimates pertinent to con-
struction in a particular area.

He o

Most of the information in this section is presented in
tables 5, 6, and 7, which show, respectively, several esti-
mated soil properties significant to engineering; interpre-
tations for various engineering or nonfarm uses; and re-
sults of engineering laboratory tests on soil samples. This
information, along with the soil map and other parts of
this survey, can be used to malke interpretations in addition
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to those given in the tables. It also can be used to malke
other ugeful maps.

Tt is not intended that information in this section elimi-
nate the need for onsite sampling and laboratory testing.
The information contained in this section should be used
primarily in planning more detailed field investigations on
the site proposed for construction. Additional information
useful in engineering can be obtained from the soil map and
from other parts of the survey, especially the sections
“Deseriptions of the Soils” and “Formation and Classifi-
cation of the Soils.” By using the information in this soil
survey, the engineer can concentrate on the most suitable
soils for engineering purposes. Then a minimum number
of soil samples will be needed for laboratory testing and an
adecquate investigation can be made at minimum cost.

Some of the terms used by the soil scientist may be unfa-
miliar to the engineer, and some words may have a special
meaning in soil science. These and other special terms used
in this survey are defined in the Glossary according to their
meaning in soil science.

Engineering classification systems

The two systems most commonly used in classifying sam-
ples of soils for engineering are the Unified system (18)
used by the SCS engineers, Department of Defense, and
others, and the AASHO system (7) adopted by the Amer-
ican Association of State Highway Officials. The two classi-
fication systems are also described in detail in the “Earth
Mannal” (79).

In the Unifted system soils are elassified according to par-
ticle-size distribution, plasticity, liquid Limit, and organie-
matter content. Soils are grouped in 15 clagses. There are
eight classes of coarse-grained soils, identified as GW, GP,
GM, GC, SW, 8P, 8M, and SC; six classes of fine-grained
soils, identified as ML, CL, OL, MH, CH, and OH; and one
class of highly organic soils, identifled as Pt. Soils on the
borderline between two classes are designated by symbols
for both classes; for example, ML-CL.

The AASHO system is used to classify soils according
to those propertics that affect use in highway construction
and maintenance. In this system, a soil is placed in one of
seven basic groups ranging from A-1 through A—7 on the
basis of grain-size distribution, liquid limit, and plasticity
index. In group A-1 are gravelly soils of high bearing
strength, or the best soils for subgrade (foundation). At
the other cxtreme, in group A-T, are clay soils that have
low strength when wet and that are the poorest soils for
subgrade. Where laboratory data are available to justify a
further breakdown, the A—1, A-2, and A-7 groups are di-
vided as follows: A—1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-
9 7, A-7-5, and A-7—6. As additional refincment, the engi-
neering value of a soil material can be indicated by a group
index number. Group indexes range from 0 for the hest
material to 20 for the poorest. The AASHO classification
for tested soils, with group index numbers in parentheses,
is shown in table 7; the estimated classification, without
group index numbers, is given in table 5 for all soils
mapped in the survey area.

Estimated soil properties significant to engineering

Several estimated soil properties significant in engineer-
ing are given in table 5. These estimates are made for
typical soil profiles, by layers sufficiently different to have
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different significance for soil engineering. Although the
profiles are considered typical, they are by no means with-
out variation. Thereforc, caution should be used in apply-
ing the information. The estimates are based on field
observations made in the course of mapping, on test data
for these similar soils, and on experience with the same
kinds of soil in other counties. Explanations of some of the
columns in table 5 are in the following paragraphs.

Depth to bedrock is the depth from the surface of the
soil to the upper surface of the rock layer.

Depth. to seasonal high water table is the depth from the
surface of the soil to the highest level that ground water
reaches in the soil in most years.

Tach classification system nses different limits or char-
acteristics to define the terms “gravel,” “sand,” “silt,” and
“clay.” Soil texture is deseribed in table 5 in the standard
terms used by the U.S. Department of Agrieulture. These
terms take into account relative percentages of sand, silt,
and clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that con-
tains 7 to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If the soil contains gravel or other par-
ticles coarser than sand, an appropriate modifier is added,
as for example, “gravelly loamy sand.,” Rock fragments
larger than 3 inches in diameter were not considered in
arriving at the values shown in the grain-size distribution
columns, Soils that contain fragments of rock are identi-
fied in the column showing USDA texture by the words
“cobbly,”? or “stony.” “Sand,” “silt,” “clay,” and some of
the other terms used in USDA textural classification are
defined in the Glossary of this soil survey. More complete
information can be obtained from the Soil Survey Manual
(14).

Tiquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil material. As
the moisture content of a clayey soil is increased from a dry
state, the material changes from a semisolid to a plastic
state. 1L the moisture content is further increased, the ma-
terial changes from a plastic to a liguid state. The plastic
limit is the moisture content at which the soil material
changes from the semisolid to plastic state; and the liguid
limit, from a plastic to a liquid state. The plasticity index
is the numerical difference between the liquid limit and the
plastic limit. It indicates the range of moisture content
within which a soil material is plastic. Liquid limit and
plasticity index are estimated in table 5, but in table 7 the
data on liquid limit and plasticity index are based on tests
of soil sarmples.

Permeability is that quality of a soil that enables it to
transmit water or air. It ig estimated on the basis of soil In
place in the field. The estimates in table 5 do not take
Into account lateral seepage or such transient soil features
as plowpans and surface crusts.

Available water capacity is the ability of soils to hold
water for use by most plants. It is commonly defined as
the difference between the amount of water in the soil
at, ficld capacity and the amount at the wil ting point of
most crop plants. Estimates of available water capacity in
table 5 are based on the texture, porosity, density, and
structure of the soils.

Reaction is the degree of acidity or alkalinity of a soil,
expressed in pH values. The pII value and terms used to
describe soil reaction are explained in the (zlossary.
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TasLe b.—FEstimated soil

[An asterisk in the first column indicates that at Ieast one mapping unit in this series is made up of two or more kinds of soil, which may
column. The sign>> means greater than: the sign<’ means

Iess than. Absence of data indicates that the soil is too variable to be rated

I
Depth to— Clagsification Per- Percentage
cent- less than 3
Depth age inches passing
Boil series and from greater sieve—
map syrbols Bed- Bea- | surface than 3
rack gonal of inches |
or high | typical USDA texture Unified AARIIO {see '
hard- | waler | profile also re- | No.4 No. 10
pan table marks 47 . (20 ¢
col- min.) mnt.)
umn)
Foet Feet Inches

Aiken; AaB, AaC, > {1 0-24 | Clayloam____________ ML A-b | ___. 100 100
AaD, AbB, AbC, 2466 ' Clay___ _____________ MH A-7 L ___. 100 100
AbD, AcE. ‘

Anderson: i

Adeoo 5 1 0-24 ‘ Gravelly sandy loam___| SM A2 05 | 8590 |s5075
24-60 | Very gravelly sand_____ GM—((}}P A-1 0-20 | 40-60 30-50
or GM
Ae .. >5 (N 0-24 | Gravelly sandy loam___, SM A-2 0-5 85-90 S0-75
24-60 | Conselidated alluvium_ | __________|____________|.______ |~ |
Anita: AhB, AKB_ ____ 1-34  1-814| 0-22  Gravelly clay________. CH A7 L. 85-90  60-75
22 Cemenfed tuff.

Auberry: AlB, AID, 115-4 (M 0-22 l Loam __ .. ___________ ML A4 L __ 100 | 945-100

AlF. 2227 | Clay loam____________ CL A6 |____.___ 100 | 85-10¢
27 ‘ Decomposed granite. __| . ________|____________|___-oTTTp T

Auburn:®* AnBE, AnD, 1-214 &) 0-27 © Gravelly clay loam.___| ML or CL.j A-dor A-6 |_._______ 65-100 | 60-85

© ArD, AsD2, AtE2, 27 | Metabasicroek...____ .| ___________|___________ |-ttty
AuF2.

Behemotosh: BeD, 134-414 ()] 0-16 = Gravelly loam________ CLor ML, | A~dor A-6 |________ 70-85 70-85
BeEZ2, BhF2, 16-24 | Very cobbly clay CL A6 | . 70-8b6 70-85

loam.
24 | Rhyolite,

Boomer: BkC, BkD, 3145 ™ 0-23 | Gravelly clay loam____| CL A-6 3-15 | 75-85 . 65380
BkE, BIF, BoE3, 23-45 ' Clay loam____________ CL A6 | ____.. 160 | 90-100
BoF3. 45  Weathered greenstone__|_.___.______ . ___ ‘Tt Tt

Chaix: CaE3, CaF3, | 11s-314| @ 0-26 | Sandyloam.__________ M | A-2 | 95-100 75-95
CbD2, CbE, CbF. 26 | Weathered granite.

Churn: _

CcA, CeB, CdAa_.___ >3 ) 0-13 | Loam__.____________. | M or CL A4 ____ 90-100 | 85-95
13-60 | Clay loam____________ ‘ CL A6 L, 90-100 | 85-95
CeA, CeB, CfA, CiB >b ) 0-13  Gravelly loam___._____ : SM or 2C A4 _1 70--85 /0-70
13-60 | Gravelly clay loam__.__| CL A-6 oo __' 80-90 6070
. ‘
| 1

Bee footnotes at end of table,
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have different properiies. For this reason the reader should follow carefully the instructions for referring to another series in the first
or that no estimate wag made) ) i

490-726—T4—8

I i l
Poreentage Atterberg i
fess than 3 values
inches passing i i
sisve—Continued | Avail- Corro-
Paerme- able Shrink- sivity to
ability water Reaction swell uncoated Remarks
Liquid | Plas- capacity potential gteel
No. 40 No. 200 limit ticity
(0.42 {0.074 index
mm.) mm.)
Inehes Faches per
per hour inch of soil pH palue

80-93 6075 40-50 5-10 [0. 63-2. 0 |0. 11-0. 13 5.6-6.5 | ow__.____ High. 10 to 20 percent of material

90-100 7595 50-G0 15-25 | 0. 2-0. 63 |0. 17-0. 19 5.1-6. 0 | Moderate___, High. in units AbB, AbC, and
AbD is greater than 3
inches; 20 o 35 percent in
unit AcE is greater than
3 inches.

45-60 15-25 1. . .. INP 2 0-6.3 10.07-0. 09 5.6-6.5 | Low_______ Low

25-35 5-16  |___.__._ NP >20.0 0.03-0.05° 5 66.5 Low-.__.___. Low

4560 15-26 .o NP | 20-6.3 |[0.07-0 09 5.6-6,5 | Low_______ Low

__________________________________ 0.06-0,2 oL - _._..i B5.B6.D |-

56-60 20-65 50-60 25-35 0. 06—0. 2 |0. 12-0. 14 6.1-8 4 | High_______ High. 3 to 10 percent of material
greater than 3 inches in
unit Ak B is on the surface.

80-95 60-75 25-35 0-10 |0.63-2. 0 |0.16-0. 18 | 5.6-7. 3 Moderate_._| Moderate

20-90 T0-80 30-40 15-25 | 0, 2-0. 63 10. 19-0. 21 4. 5-5, 5 | Moderate___} High.

_______________________________________________________ 4 55 B ||
55-70 50-60 30-40 1 5-15 [0.63-2.0 |0.17-0.10 | 5.6-6.5 ) Low. - Moderate 3 to 15 percent of material
___________________________ ] BULBL D e |e e in units ArD and AtEZ
i is greater than 3 inches.
|

60-70 H0-60 20-30 5-15 10,632, 0 0.14-0.16 | 51-6.5  Low-_._._.. Moderate. | 25 to 50 percent of material

65-7H 60-70 30-40 15— 0.2-0. 63 |0. 10-0. 12 4,560 | Low_______ High. in upper 16 inches of
units BeD and BeEZ2is
greater than 3 inches; 25
to 50 pereent of material
between 16 and 24 inches
in all nnits is greater
than 3 inches.

G0-75 55-65 30-40 15— 0. 2-0. 63 |0. 14-0. 16 5.1-6. 5 | Moderate __| Low. Material greater than 3

85-9b 65-75 30-40 15~ 0. 2-0. 63 0. 19-0. 21 5, 1-6. 5 | Moderate.__| Moderate. inches was in units BIF,

_______________________________________________________ 50165 |o | BoE3, and Bof3.
Bedrock at a depth of 115
to 314 feet in units
. ‘BoE3 and BoF3.

50-65 25-35 |-ooooa- NP | 2.0-6.3 '0.11-0.15 5. 1-7.3 | Low______. Low.

7585 50-60 20-30 0-10 | 63-2. 0 |0. 16-(0. 18 5.1-6. 0 | Moderate...| Moderate. Seasonal high water table

85-95 6575 25-35 10-20 | 0. 2-0. 63 |0.19-0. 21 5.1-6. 0 | Moderate.. .| Moderate. at a depth of 4 to more

‘ . than 3 feet in unit CdA.

50-60 36-45 20-30 0-10 0. 63-2. 0 |0.13-0.15 51-6.0 | Low...____ Low. Permeability for units

55-65 50-60 25-35 10-20 | 0. 2-0. 63 0. 16-0. 18 5,1-6. 0 | Moderate . | Moderate, CfA and CfE in the 13-
to 60-inch layer is
0.06-0.2,
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TasLE 5.—Estimated soil properties

Depth to— Clagsitieation Per- Percentage
cent- less than 3
Depth age inches passing
from greater sieve—
Soil series and Bed- Bea~ | surface than 3
map symbols rock gonal of inches
or high | typical USDA texture TCnified AASHO (see
hard- water | profile also re- | No. 4 | No. 10
pan table marks (4.7 (2.0
col- mnt.) mm.)
umn)
Feet Feet Tnckes
Clough: CgB__________ 13424 (1} 0-18 | Gravelly loam_________ SM or SC A4 |______. 70-85 55-65
18-29 | Very gravelly clay GC A-2 . 40-60 . 30-50
and clay loam. l
29-44 | Strongly cemented | ___________|___________[ . l______1
hardpan.
44-60 | Stratified old mixed | __________j___. ________ 0-50 || ..__
alluvium,
Cobbly ﬁ.lluvia.l land:
, Ck.
Teoo variable for
valid estimates.

*Cohagset: CID, CmD, | 2->5 ) 0-27 | Loam__ _________ ___ CL A-B 0-50 100 | 90100
CmE, CnF, CoFE, 27-53 | Gravelly clay loam__.__| CL A-6 0-50 | 756-85 | TD-80
CpD, CrD, CrE, CrG. 53-68 | Very cobbly clay CL A-6 30-50 | 75-85 T0-80

For Aiken part loam.
of unit CpD,
see Aiken
geries; for
McCarthy part
of units CrD,
CrE, and CrG,
see MceCarthy
series.
Colluvial land: CsF.
Too variable for
valid
estimates,
Cone: CtC, CtD, Cul2, =5 Q) 0-58 | Gravelly loam________ SM A2 0-15 | 70-80 35-65
CvE, CwF. 68-80 | Cinders-.._._.______ .. ______. oo o oo b T
Corbett: CxE, CxF3, 1346-31% {1 0-24 | Loamy coarse sand_.._| SM A-2 L _. | 100 | 95-100
Cxz, CyG. 24 | Weathered granite__.__
Diamond Springs: 134-5 e 0-15 | Bandy leam_______.____ SM A-2or 3-15 100 | 90-100
DfD2, DgE2, DgE3, A4
15-29 ° Bandy elay loam. _____ 5C A6 | . 100 | 90-100
29-54 | Sandy loam___ ______ SM A-ZorA-4_ | _______ 100 } 90-100
54 | Weathered metadacite_

Forward: FaD, FaFE, 1444 {4 0-22 | Sandy loam and SM A-2 | _______ 100 | 90-100
FdD. loamy zand.

22 | Weakly cemented
tuff.

Gaviota: GaC, GaD, 19-1%4 1) 0-17 | Bandy loam_._________ 8SM A2 . 95-100 | 96-95
GkD, GhE2, 17 | Hard sandstone.

Goulding: GdD, GeE2, 1-2 O] 0-16 | Gravelly loam_______._ 5M A-4 3-15 | 65-73 80-70
GeF2, 16 | Fractured green-

stone,

Gravel pits: Gp.

Too variable for i
valid estimates. ‘ ‘

Bee footnotes at end of table,
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Percentage Atterberg
less than 3 values
inches passing
gieve—Continued Avail- Corro-
~ Perme- able Shrink- givity to
ability water Reaction swell uncoated Remarks
Liguid | Plas- capacity potential steel
No. 40 Na. 200 limit ticity
{0.42 (0.074 index
mm.) mim.} \
Tnches TInches per
per hour ineh of soit pif value
50-60 35-45 20-30 0-10 | 0. 63-2. 0 (0. 13-0. 15 5.1-6.0 | Low_.____ __| Modcrate.
25-40 20-35 . 50-60 25-35 | 0. 06-0. 2 |0. 68-0. 10 4,550 | Low_______ Moderate.
___________________________________ <008 . 4550 |-
85-95 70--81) 20-30 10-20 | (. 63-2.0 0.15-0. 17 5. 1-6. 5 | Moderate.__| Moderate.
65-75 30-65 30-40 20-30 | 0. 63-2. 0 |0. 16-0. 18 4, 5-6.0 | Moderate___. Moderate.
65-75 50-65 30-40 20-30 | 0. 63-2. 0 0. 12-0. 14 4,555 | Low_______ Low.
40-50 2586 |- NP | 63-20.0 0.13-0.15 5.6-7.3 | Low__.____ Low. Material greater than 3
__________________________________ 6.3-20.0 _________.] 5.6-7.3 inches wag on the surface
50-75 15-30 |- __ NP | 6.3-20.0 |0. 08-0. 10 5. 1-6.5 | Low_______.| Low.
60-70 30-40 |_______. NP | 20-6.3 [0.11-0.13 4.56.0 | Low__..___| Low. Material greater than 3
incheg was on the surfaee.
80-90 35-50 20-30 10-20 0. 63-2. ¢ |0, 14-0. 16 5.1-6.0 | Low___.. ___1 Muoderate.
60-70 30-40 |________ NP | 2.0-6.3 |0 11-0.13 5 1-5.5 | Low__ _.___| Moderate.
55-65 20-30 .. NP | 20-6.3 |0 09-0. 11 5 1-6,5 | Low_.___ _| Low.
60-70 25-35 ... o__._ NP | 2063 011-0. 15 h6-6.5 | Low._.__.- Low.
|
50-60 30-45 20-30 0-10 |0. 63-2. 0 0. 13-0. 15 5. 6-6.5 0 Low__.___._ | Low. Material greater than 3
inches was on the surface
of unit GdD.
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TarLm 5.—Estumated soil properties

Depth to-— Clagsification Per- Percentage
_ 7 . cent- less than 3
Depth | age inches passing
from greater sieve
Soil series and Bed- Bea- | surface than 3
map symbols rock sonal of ) inches
or high typiecal USDA texiure Unified AASHO (see
hard- | water | profile also re- | No. 4 | No. 10
pan table marks 4.7 (2.0
col- mm.) mm.}
umn)
Feet Feet Trches
CGuenoe:  GsD, GuD, 15-3l¢ ) 0-5 | Very stony loam_______ SM A4 3-15 | 70-80 | 60-70
GuE. : 5-23 | Vory cobbly clay CL A-B 15-50 ! 90-100 | 90-100
: loam, |
23 | Andesite.
Henneke: HaF______._. 1-2 0] 0-10 | Toam____.__ . ______.._ M%I?r A4 L. ___ 90-100 | 85-95
10-16 | Very stony clay GM or A-2or 20-45 | 40-70 35-65
loam. SM A-4
16 | Serpentine.
Millgate: Hb__._._____ i) O 0-8 Loam__._________._ e I\'ILI(;'ur A—i or |l 95-100 | 95-100
C —6
865 | Clay.____._ ___ I CL A7 L. 95-100 | 95-100
Holland: HceE, HeF_ .. |3%>5 M 0-6 | Sandy loam and SM or A4 L ____ 90-100 | 90-100
loam. ML
6-34 | Clay loam________.____ CL A-6 | _. 90-100 | 90-100
34-60 | Loam__.__ .. __._.____._ ML or A-4¢ | _______ 90-100 | 85-95
CL
Honeut:
Hd, He__._________ =5 {1 0-60 | Loam (gravelly ML or A-4 L. ___ 90-100 | 70-95
loam surface layer CL
in unit He).
Hf . ) {1 D-40 | Gravelly loam____.____| 8M A4 L. 75-85 70-80
40-60 | Very gravelly loam____[ GM A-1 . . 45-55 | 40-50
Honn: Hga, HgB, HhA_| >3 Q)] 0-17 | Gravelly sandy loam SM__..____ A2 |e_ ©65-85 | 60-75
(fine sandy loam in
places). :
17-46 Gll'avelly sandy clay SC_ A2 | ! 65-85 | 60-75
oam.
46-60 | Very gravelly sandy GG A-2 ... 40-55 35-45
clay loam,
Igo: taB. ______._____ i1 (1) 0-7 Gravelly loam _ _ ______ SM or SC A-dor A-6 |________ 75-85 70-80
: 7-22 | Indurated hardpan.__ ). || e
| 22-60 | Stratified mixed = [._____ [ P 0-50 ||
alluvium. ‘
*Inks: |bD, 14D, IdE, 1-114 (1) 0-14 | Loam and gravelly SM or SC A4 or A-H 0-15 1 60-90 | 50-80
leD, leE. loam.
For Pentz part of 14-19 | Very gravelly clay GC A-2  |_____.__ 30-60 2050
units leD and loam.
le E, see 19 | Tuff.
Pentz series.
Jiges_ . _____.____ 114-5 ) 0-23 | Gravelly sandy loam___| SM I 65-85 60-75
Jiggs soils are 23 | Fractured dacite. |
mapped only in i
complex or
undifferentiated
group with
Lyonsville ‘
soils. |

SBee footnotes at end of table,
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SHASTA COUNTY AREA, CALIFORNIA
significant o engineering—Continued
Percentage Atterberg
less than 3 values
inches passing
sieve—Continued Avail- Corro-
Perme- able Shrink- givity to
ahility water Reaction gwell uncoated
Liquid | Plas- capacity potential stesl
No. 40 No. 200 limit ticity
(0.42 {0.074 index
rnrm.) NI}
Inches Inches per
per hour ineh of sofl oIT galue
50-60 3545 20-30 0-10 |0, 63-2.0 |0.12-0.14 | 5.6-6.5 Low..___.. Law.
830-60 65-75 | 30-40 10-20 | 0.2-0.63 |0. 14-0. 16 5.6-6, 5 Low.._.___ Low.
75-8D 6575 20--30 0-10 |0, 63-2. 0 |0.14-0.16 | 5. 6-7.3 | Low.______| Low.
30-50 25-45 3040 0-10 | 0.2-0.63 [0.09-0, 11 | 6.1-7.3 ] Low______ Moderate.
85-93 70-80 20-30 5-15 |0.63-2. 0 |0. 14-0. 16 5 6-6, 5 | Maoderate___| Low.
90-100 20-90 40-50 20-30 <006 [0.04-0.06 | 6 1-7.8 | HMigh...__.. High.
6580 40-65 5-20 0-10 (0. 6320 [0.13-0. 15! 5 1-65] Low__..__ Low.
85-95 6575 | 30-40 10-20 | 0.2-0, 63 |0. 19-0. 21 | 4. 5-6. 0 : Moderate...| Moderate.
7585 65-75 20-30 0-10 |0.63—-2. 0 |0, 14-0.16 | 4 55 0 | Moderate_. | Moderate.
60-85 50-75 20-30 0-10 0. 63~2.0 [0.14-0.18 | 5 6-6.5 | Low__.____ Low.
60-70 40-50 20-30 0-10 |0, 63-2.0 10.11-0.13 | 5.6-6.5 | Low._...._. Low,
30-40 20-25 | 20-30 0-10 | 6 3-20,0 0. 080,10 | 5. 6-6.5 ; Low..___._ Low.
50-65 15-25 oo NP | 2. 0-6.3 |0.10-0. 15 5.6-6.5 | Low___. __ Low.
50-65 25-35 | 20-30 10-20 | 0.2-0. 63 |0. 11-0. 16 5. 6-6. 0 | Moderate.._| Moderate.
30-40 15-25 20-30 10-20 |0.63-2. 0 |0. 07-0. 04 6.1-6.5 | Tow_______ Low.
60-70 40-50 20-30 515 | 0.63-2 0 0.11-0, 13 | & 1-6.5 | Moderate.. | Moderate,
< 0. 06
45-T5 35-50 | 25-35 5-15 |0. 63-2. 0 |0. 09-0. 13 6. 1-7.3 | Low.____._ Low.
15-40 10-25 | 30-40 15-25 |0.63-2.0 |0.05-0.07 | 56-7.3 | Low-._____ Moderate.
50-65 25-35 | NP | 20-63 ]0.09-0,11 | 4560 | Low_____._- High.

Remarks
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TaBLE 5.—FHstimated soil properties

Depth to— Clasgsification Per- Percentage
cent- less than 3
Depth age inches passing
from greater sleve—
Soil series and Bed- Sea- | surface than 3
map symbols rock gonal of inches
or high | typieal USDA texture Unified AASHO {(see
hard- water | prolile also re- | No. 4 | No. 10
pan table marks (4.7 2.0
col- min.) mm.)
umn)
Teet Feet Ficches
*Fosephine: JbD, JbE, [ 2->>5 ) 0-45 | Gravelly clay loam____| 8C A6 | _____ 65-75 G0-70
JoF, JdD, JdE, JsF. 45-60 | Very stony clay loam___| SC A-6 10-40 | 65-75 60-70
For Sheetiron 60 | Bhale and sandstone.
part of unit
JsF, see
Shectiron geries.

Kanaka: KbC, KcD, 1144 ) 0-48 | Sandy loam ___________ SM A-20rA-4 | _______ 90-100 | 85-95
KeE, KoFZ. 48 | Weathered

granadiorite.

Keefers: KdA, KdB, >5 ™ -7 Gravelly loam________ SM A2 0-20 | 8070 50-60
KeB. 721 | Clay loam____________ CL A-6 5-20 | 90-100 | 90-100

21-60 | Very gravelly clay GC A-2 5-20 | 30-60 20-50
(weakly cemented
below 26 inches).
Kidd: KgF2_ _ ... . _ 14-114 () 0-16 | Gravelly loam and GMor GC | A2 |________ 45-55 | 40-50
very gravelly loam. | ‘
16 | Fractured rhyolite.

*Kilare: KhC, KhD, 2-4 O] 0-9 Sandy elay loam_______ SM or SC A4 or A6 0-15| 85-95 80-95
KhE, KID, KIE, 9-22 lay_ . CH A-7T L. 100 | 95-100
KsD. 22-44 ! Clay loam and sandy CL A-7 L 100 100

For Sites part of clay loam.
unit KsD, sec 44 | Weakly consolidated
Hites series, sandstone.
Landslides: !akE,
Too variable for
valid estimates.
Lodo: LbE, LbF3______ 15-1 Q) 0-10 | Shaly loam___________ SM or SC AdorA-6 | _______ 80-90 60-80
10 | Shale,

Los Robles:  LcA, LeB, il Q) 0-65 | Loam and heavy loam | CL or 8C A-6 L. _ 75-100 | 60-100
LdA, LeB, LfA. {gravelly in places).

*Lyonsville: LgE, 2-5 ™ 0-33 | Gravelly sandy clay SM or 8C A-2 3-10 | 70-80 65-75
LhE, LkF. loam.

For Jiggs part of 33 | Weathered darite.
these units, see
Jiggs series.
Marpa: MaE, MaG._._| 11¢-31% (N 0-13 | Gravelly heavy loam___| CL A6 |______ 75-90 60-75
13-26 | Very gravelly clay GC A-2 . 30-60 | 20-50
loam.
26 | Fractured shale.
Maymen: MbG2.___.__ 14~1%4 ) 0-13 | Gravelly loam______.__ SM or 8C A-2 3-15 | 80-90 60-75H
13 | Shale.
MeCarthy _ ..o .o.______ 31%-5 &) 0-20 | Gravelly sandy loam.__| SM A-2 1-3 65-85 60-75
McCarthy soils 20-44 | Very cobbly sandy oM A-1 36-50 | 45-55 | 40-50
are mapped in loam.
complexes or 44 | Basalt.
undifferen-
tiated groups
with Cohassct
or Windy
soils.

See footnotes at end of table,




significant to engineering-—Continued

SHASTA COUNTY AREA, CALIFORNIA

109

Percentage Aticrberg
less than 3 values
inches passing
sieve—Continued Avail- Corro-
Perme- able Shrink- sivity to
ability water Reaction swell uncoated Remarks
Liquid | Plas- capacity potential steel
No. 40 No. 200 limit ticity
(0.42 (0.074 index
mm.) mrm.)
Inches Tnehes per
per hour ineh of soil n I value
45-55 35-560 30-40 15-25 [0, 63-2. 0 |0, 15-0. 17 5. 1-6. 5 | Moderate___] Moderate.
‘} 45-55 35-50 30-40 15-25 [0, 63-2. 0 |0.11-0. 13 5. 1-6.0 | Low_______ Moderate.
55-65 30-40 |._____.__ NP | 2.0-6.3 |0.11-0. 13 4.5-6.0 | Low._______ Low.
45-55 25-35 25-35 0-10 |0, 63-2. 0.11-0. 13 56-6.5 | Low_______ Low.
80-50 50-60 30-40 | 20-30 | 0.2-0,63 0. 13-0. 15 5. 6-7. 3 | Moderate...| Moderate.
15-40 15-25 50-60 ] 20-30 0.06-0.2 |0. 05-0. 09 6. 1-6. 5 OW_ e m High,
30-40 25-35 25-35 5-1512.0-6.3 [|0.11-0.13 | 4.5-6.0 | Low__._._._ Low.
65-75 35-50 25-35 5-15 | 0.2-0.63 [0.14-0.16 | 5. 6-6. 5 | Moderate___.j Moderate.
40-100Q 75-85 60—70 | 3545 [0.06-0.2 (0. 14-0.16 | 4.0-5 0 | High..._._.| High.
40-100 70-80 40-50 20-30 | 0.2-0. 63 |0. 19-0. 21 4, 0-5 0 | Moderate_._: Moderate,
55-75 35-50 25-35 5-15 (0. 63-2. 0 [0, 08-0. 10 5,6-7.3 | Low____.__ Low.
55-95 45-65 25-35 10-20 | 0. 2-0. 63 [ 15-0. 19 5.6-7.3 | Moderate.__| Low. Bedrock at depth of 2 to 4
feet in unit Le B. Available
water capacity is 0.13—
0,15 in unit leB.
55-6a 25-35 25-35 B-15 |0, 63-2. 0 |0. 10-0. 12 4,5-6.5 | Low_______ Moderate. Material greater than 3
inches was ou the surface.
55-6G5 50-60 25-35 10-20 (0. 63-2. 0 (0. 15-0. 17 5.66.5 | Low.._..__ Low.
15-40 10-25 30-40 15-25 |0. 63-2. 0 (0. 10-0. 12 5. 1-5.5 | Low-—.-—_. Moderate.
55-75 25-35 20~30 5-15 0. 83-2.0 [0.12-0.14 | 5 1-6.5 | Low.__._._ Tow. Material greater than 3
inches was on the surface.
50-63 15-25 |.._o____. NP | 2063 [0.07-0.09 5.6-6.5 | Low_______ Low. Material greater than 3
30-40 15-25 |- NP | 2.0-6,3 [0 05-¢. 07 3.6-6.5 | Low__.__.__ Low. inches was on the surface.
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TarLE 5.—Estimated soil properties

Depth to— o Clagsification Per- Percentage
: . . cent- less than 3
Depth i : ! age inches passing
from greater sleve—
Soil series and Bed- Bea- | surface than 3
map symbols rock sonal of inches
or high | typieal USDA texture * Unified AASIO (see
hard- water | profile also re- | No. 4 | No. 10
pan table marks (4.7 (2.0
col- mm.) mm.)
; umn}
Feet Feet TInches :
Millsap: McD, McE, 14434 M 0-11 ¢ Loam_._________.____. CL A6 L_____. 95-100 | 80-100
McG, MdE. 11-33 | Silty elay_ .. __.____.__ CH A-T ... 100 | 95-100
: 33 | Bandstone and shale.
Millsholm: MeD, 14114 (1) 0-16 | Gravelly loam. _____._ . s8C A2 L. 65-85 60-80
MeD2, MeE, NMeG, 16 | Sandstone and con-
MTE2, MfF2, glomerate.
Moda: Mga, MhA, 1-3 {1 0-19 | Loam._______________ ML or CL A-dor A6 | _____. 90-95 85-95
MkB, 10-24 | Clay . ____________ CHor MH @ A-7  |______._ 90-9a 85-95
24-3% t Hardpan .. _________ |\ . __________. |\
89-60 | Mixed old stratified | ________ e 050
alluviam.
Molinos: Mm, Mn, =5 (1) 0-70 ! Fine sandy loam.____._| 8M or ML . A4 L ____ 100 100
Mo, )
Myers: MrA, MrB_.__ st (1} 0-54 | Siltyelay_____________ CH AT ... 100 100
54-64 | Gravelly silty clay CL A7 .. 80-100 | 75-100
foam.
*Nanny: NaB, NbB, >5 ) 0-20 | Stony and gravelly SM A-2 0. 15 | 65-85 60-75
NcB. sandy loam:.
For Windy part 20-66 | Very cobbly sandy SM-SPor | A-1 35-50 | 65-8h 60-70
of unit Ne¢B, loam. SM -
gee Windy
series.
Neuns: NdE, NdG.____ 114-3149 M) 0-13 | Very stony loam and 8C A6 3-15 | 65-85 60-75
gravelly silty clay
loam.
13-25 | Very gravelly silty GC A2 L 30-60 | 20-50
clay loam.
23 | Greenstone. 1
Newtown: NeC, NeD, >5 1) 0-8 Gravelly loam _____ ___ SM A-1or A-2 1-3 » 65-75 5060
NeEZ2, NfEZ. 818 Velry gravelly clay GC A2 | ... 40-60 35-50
oam.
18-35 | Clay.— oo .. CL A6Gor A-7 |_..____ 90-100 | 85--95
35-65 | Silty elay loam...______ CL A6 L ____. 90-100 | 90-100
Parrish: PcD, PcE, 114-314 1) 0-9 Loam_________ ______ ¢ ML or CL A-dor A-6 |____.___ 95-100 | 90-100
PcF. 9-38 | Gravelly heavy clay CL A-6or A-T |________ 75-85 65-85
loam.
38 | Meta-andesite.
*Pentz: PIF___._____. 14-11g 1) 0-18 | Finesandy loam and SM A-1 |L__.___ 55-70 50-65
For Supan part very gravelly sandy
of thig unit, see loam.
Supan series. 18 | Strongly cemented
tuff.
Perking: +
PIA .. >5 1 0-10 | Loam_ ______._.______ MLor CL | A~4oTr A6 |____.. __ 90-100 | 85-95
10-60 | Clay loam___.._..______ CL A6 | _ 90-100 | 90-100
PmA, PmB, PmC, >h Q) 0-10 | Gravellyloam._...__. . __ sC A-dor A-6 ' _______ 80-80 | 70-83
PmD, PnA, PoA, 10-60 | Gravelly clay loam_. __[ 8C A-6 . 75-920 | T0-85
PoB.
|

See footnotes at end of table,
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|
Percentage Atterberg
less than 3 values
inches passing _
sieve—Continued Avail- Corro-
Perme- able Shrink- sivity to
‘ ability water Reaction swell uncoated Remarks
Liquid Plas- capacity potential steel
No. 40 No. 200 limit ticity
{0.42 (0.074 index
mrm.) mm.)
Tnches Inches per.
per hour inch of soil pH value
80-90 75-85 30-40 10-20 |0, 63-2.0 |0.16-0. 18 5 6-6. b | Moderate. | Moderate.
95-100 85-05 T0-80 40-50 0. 06-0. 2 |0. 150,17 5 6-6.5 ) High ______ High.
35-45 25-35 25-35 10-20 |0.83-2,0 [0.12-0.14 51-7.3 | Low____._ Low.
T0-80 5565 3040 5-15 |0.63-2. 0 0. 16-D. 18 5 6-6. 5 | Moderate._.| Moderate.
80950 70-80 60-70 3040 |0. 060, 2 |0, 17-0.19 6 1-7.8 | High.___.__ High.
______________________________________ <006 |- 7.9-8 4
70-85 45-55 10-20 0-10 | 2.0-6.3 0. 13-0. 15 6. 1-7.8 | Low__..__.. Mn: low;
Mm, Mao:
high.
90-100 90--100 65~75 45-55 (0. 06-0. 2 |0, 15-0. 17 5.6-84 | High . _____ High.
80-100 T0-85 40-50 25-35 | 0, 2-0. 63 10, 15-0. 21 6. 6-8. 4 | Modcrate .| Moderate.
50-65 15-25 |- __- NP | 6. 3-20. 0 |0. 07-0, 09 5 1-6.5 | Low_._.__._- Low.
40-50 513 |oeoo-oo- NP | 8.3-20.0 |0. 05-0. 07 4 560 Low-._____ Low.
55-65 3545 20-35 10-20 [¢.63-2.0 |0.11-0.13 5 1-6.0 | Low_ __.___ Low. Material greater than 3
inches was on the surface.
1540 10-25 35-4H 15-25 |0. 63-2.0 |0. 06-0. 08 5 1-6.0 | Low_._____ Moderate.
35-45 20-36 |- NP [0.63-2.0 [|0.12-0.14 | 5 1-6.5 | Low. ... Low. Material greater than 3
3040 25-35 20-30 10-20 | 0. 2-0. 63 10.10~0, 12 5.1-6.5 | Low__.___- Moderate. inches was on the surface
of unit NfEZ.
70-80 5(-60 35-45 15-25 |0, 06-0.2 0. 15-0. 17 5.1-6.5 | High__.____ High,
65-75 50-60 20-30 10-20 | 0,2-0.63 [0.19-0. 21 5. 6-7. 3 | Moderate__.| Moderate.
85-95 60-70 25-36 5-15 0. 63-2. 0 |0. 16-0. 18 5.6-6.5 | Low-_—_____ Low.
60-70 50-60 35-45 15-25 0. 06-0.2 |0, 16-0. 18 5.1-6, 5 | Moderate._.| Moderate.
30-45 15-25 |- NP | 2.0-6.3 0. 07-0. 09 5.6-7.3 | Low______. Low.
70-80 a0-656 20-30 5-15 | 0.2-0. 63 |0. 16-0. 18 5.6-6.5 | Low-___._- Low.
70-85 60-70 30-40 15-25 0. 06-0. 2 |0. 14-0. 16 5. 66, 5 | Moderate_. .| Moderate.
50-65 35-45 20-30 5-15 | 0. 2-0. 63 0, 12-0. 14 5 6-6,5 | Low-._—__. Low. 8easonal high water table
50-65 40-50 3040 15-25 |¢. 06-0. 2 |0, 10-0. 12 5 6-6. 5 | Moderate._.| Moderate. at & depih of 3 to 5 feet
in unit PnA. Bedrock at
a depth of 2 to 3 feet in
units Po A and PoB.



112

30IL SURVEY

TasLe 5.—FEstimated soil properties

Per-
cent-
age
greater
than 3
inches
(see
also re-
marks
col-
umn)

Depth to— Classifieation
Depth |
from
Hoil series and Bed- Sea- surface
map symbolg rock gonal of
or high | typieal USDA texture Tnified AASHO
hard- water | profile
pan table
Ted Bluff: Fect Feet Inches
RbA, REB________._ 8 (1) 0-28 | Light clay loam_______ CL A-6
28-57 | Light clay________.___ CL A-7
57-67 | Clay loam____________ CL A-6
RcA, ReB__________ =5 {1y 0-12 | Gravelly loam________ SM or 8C A-4pr A-6
12-30 @ Gravelly elay_._______ SC or CL A-7
30-60 | Hardpan_ .. __ . . _|.___________t_______.
*Redding: RdA, RdB, 1-2% M 0-6 Gravelly loam_ . ______ SM A4
ReA, ReB. 6-13 | Clay_______._______.__ CHor MH A7
For Red Bluff 183-28 | Hardpan__.__________ _________| .
part of units 28-60 | Mixzed old stratified |___________ | ____ """~
Re A and ReB, alluvium,
sce units RcA
and RcB of the
Red Bluff
series.
Reiff: 5
Rf2, RhA_____._____ >5 (1) 0-40 | Sandy loam_____ .. ____ SM A-2
40-60 | Very gravelly sand__.__ GP or GW | A-1
RgA, RgB__. _____. >3 1) 0-45 | Fine sandy loam_.____ SM A-4
43-62 | Loamy fine sand_ . ____ SM A-2
RkA.. . >5 ) 0-40 | Gravelly fine sandy SM A-2
loar.
40-60 | Very gravelly sand____| (GPor GW | A1
RIA, RmA____. ___ 5 O 0-60 OaM_ o __ ML or CL, A4
RnA, ReA______ ___ =5 Q) 0-60 | Gravelly loam.________ Sh A4
Riverwash: Rw.
Too variable for
valid estimates.
Rock land: RxF,
Too variable for
valid estimates.
Rubble 1land: RyF.
Too variable for
valid estimates.
Sehorn: ScB, Scb, 154 M 0-28 | Bilty clay and silty Cca A-7
ScE, SdD2, SeD, clay loam.
Sek, SfF2. 28 | Weathered shale,
Sheetiron: Sgi, SgF, 114-3%4 n 0-22 | Very gravelly loam. GM A-2
SgG. 22 late,
Shingletown :
ShB.__ .. 35 3-5 0-60 ; Clay loam and sandy CL or 8C A6
clay loam,
SkA_ . _. =5 O] 0-46 | Loam._.___________.___ CL A6
46-59 | Sandy clay loam___ . __ SCor CL A-6
39-65 | Gravelly elay loam____{ SC A-6
Sierra: SmB, SmC, 35 (1 0-10 | Sandy loam and loam__| SM or ML | A-4
SmD, SmD3, SmE, 10-43 | Clay loam____________ ML or CL A-6 or A-7
43 | Weathered granodiorite,

Hee footnotes at end of table,

Porcentage
less than 3
inches passing

sleve—
No. 4 | No. 10
4.7 (2.0
mm.) mmi,)
95100 1 9G-100
95-100 | 90-100
95-100 | 90-100
65-85 60-80
55~-80 530-75
75-85 70-80
95-100 | 90-95
100 | 90-100
40-50 30-40
160 | 95-100
100 | 95-100
55-80 50-75
40-50 30-40
100 ; 95-100
55-80 50-73
95-100 | 95-100
45-55 40-50
95-100 | 90-100
90-100 | 80-100
95-100 | 96-100
65-75 80-70
95-100 | $0-100
95-100 | 90-100
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Percentage Atterberg
less than 3 values
inches passing o _
sieve—Continued Avail-
Perme- able
ability water
Liquid | Plas- capacity
No. 40 No. 200 limit ticity
(0.42 (0,074 index
mm.) mm.}
Inchea Inches per
per hour inch of soil
85—95 65-7H 20-30 10-20 0. 63-2. ¢ |0 15-0. 17
8505 65-T75 40-50 20-30 | 0. 2-0. 63 |0. 15-0. 17
8595 65-75 30-40 10-20 |0.63-2. 0 |0. 190, 21
5065 3050 20-30 515 |0, 63-2.0 [0 12-0, 14
45-70 | 4065 40-50 20-30 1 0. 2-0. 63 |0. 10-0. 12
__________ RN (RSN PP <0, 06
6070 40-50 2555 0-10 | 2.0-6.3 {0.12-0. 14
85-95 75-85 60-70 30-40 (0. 06-0. 2 {0, 06-0. 08
____________________________________ 0,06\ ____._.._
70~-80 15-25 | .____ NP | 2063 [0 11-0.13
20-30 08 |ooooo-- NP =20, 0 0. 03-0, 05
40-100 3545 ... ____. NP | 20-6.3 [0 13-0, 15
85-95 20-30 |- NP | 6. 3-20. 0 0. 09-0, 11
35-65 20-835 (Lo NP | 20-6.3 |0.09-0. 11
20-30 0-5 | oo NP ~20. 0 |D. 03-0, 05
90-95 60-70 20-30 0-10 |0.63-2. ¢ |0, 16-0. 18
40-70 35-45 20-30 0-10 | 2. 0-6.3 0. 12-0. 14
85-95 8090 70-80 45-55 0. 06-0.2 |0. 15-0, 17
35-45 25-35 20-30 10-20 | 2. 0-6.3 0. 08-0. 10
70-835 45-65 30—-40 10-25 | 0, 2-0. 63 |0. 18-0, 20
70-80 50-60 20-30 10-20 |0, 63-2, ¢ |0. 16-0. 18
70-80 4555 30-40 10-20 | 0, 2-0. 63 [0. 14-0. 16
50-60 35-45 30-40 15-25 | 0. 2-0. 63 | 14-0. 16
70-80 45-55 20-30 5-10 0. 63-2.0 [0, 16-0. 18
80-90 65-75 3545 15-25 | 0. 2-0, 63 [0. 19-0. 21

Reaction
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Corro-
Shrink- sivity to
swell uncoated Remarks
potential steel

Low. ... Moderate.

Moderate_. | High.

Toow_______ Moderate.

Low_____.__ Moderate.

Low_______] High.

Low______. Moderate.

Moderate___| High.

Low...-__ Low.

Low_ ______ Low.

Low.______. Loaw.

Low_______ Low.

Low_.__._. Low, .

Low_______ Low. Seagonal high water table is
at o depth of 4 to 5 feet in
unit RmA,

Low__.____ Low.

High_______ High Material greater than 3
inches was on the surface
of unit SdD2.

Low._.____. Low. Material greater than 3
inches wasg on the surface.

Mederate.._| High,

Moderate___| Low.

Moderate.._: Moderate.

Moaderate.. .| Moderate.

Low-_._.___] Low. Bedrock is at a depth of 24

Moderate___| Moderate. to 4 feet in unit SmD3,
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TaBLE b.—FEstmated soil properties

Soil s
map

Sites:

eries and
symhols

SnC, 5nD, SnE,

SnF, Sob, SpE.

Spreckels:

Stonyford:

Supan:

SrA, SrB.__

SsE, SsG___

StC, StD, StE,
SuD, SuE

Tailings and Placer

diggings:
L

TaD.
variable for

valid estimates.

Tehama: ThA, ThB,
ThC.
Toomes: TcE, TeD..__
Tujunga: TfA, TfB____
Tuscan: ThA, ThB____
Vina
VeA, VIA__________
VgBo ..

Wet alluvial land: Wa.

Too

variable for

valid estimates.

*Windy:

WeD, WIE,

WIG, WgkE,

For

MeCarthy

part of these
units, ses
McCarthy

sc

ries.

Depth to— Classification Per- Percentage
o - cent- less than 3
Depth age inches passing
from greater sleve—
Bed- Sou- surface than 3 ' __ o
rock sonal of inches
or high | typical USDA texture Unified AASHO (sce
hard- water | profile alsore- | No.4 | No., 10
pan table marks (4.7 (2.0
col- mmn.) mrm,)
umn)
Feet Feet Tnches
4->5 Q) 0-14 | Loam_.__________.____ MLor CL | A-d4or A-6 1-3 85-100 | 85-100
14-27 | Clay loam_____ . ______ CL or ML A-dor A6 | _______ 90-100 | 85-100
27-41  Clay...___________.__ CL e 90-100 | 85-100
41-63 ;| Clay loam.___________ CL or ML Ador A6 |._______ 90-100 | 85-100
114-3 " 0-15 Fi?e sandy loam and SMor ML | A4 |_.._____ 100 | 95-100
oam.
15-25 | Clay____ _____________ CH AT .. 90-100 | 85-95
25-31 | Maxdpam _ ____________ ! | |
31-60 | Consolidated tuffa-
cecus alluvium.
1142 [E)] 0-24 | Gravelly loam and 8M or SC A-6 3-10 | 7085 60-80
gravelly clay loam.
24 | Weathercd greenstone.
2-3%% " 0-10 Lolam and gravelly SC or SM A-4or A-6 3-10 | 7595 | 70-90
oam.
10-33 | Gravelly clay loam____} 8C A-6 0-25 | 75-85 | 70-80
33 | Tuff breccia.
=5 (1 0-30 | Loam_____________ ML A-4 . 100 | 95-100
30-45 | Silty elay loam_.______ CL A-6 L ____ 100 | 95-100
45-60 | Very gravelly clay GO A2 L. 30-60 | 20-50
loam.
15115 O] 0-11 | Stony loam___________ ML or CL | A-4 or A-6 10-20 | 75-85 70-80
11 | Tuff breccia.
=5 ® 0-27 | Loamy sand and sand__| SM A2 L ____ 90-100 | 90-100
27-60 | Very gravelly and GPor GW | A-1 20-40 | 40-50 35-45
very cobbly sand.
=134 * 0-16 | Cobbly clay loam_...__ SM or 8C A4 15-25 | 75-85 | 70-80
16-26 | Hardpan_ . _________ | || .
26-60 | Gravelly and cobhly
semiconsolidated
alluvium,
>b )] 0-63 | Loam________________ MLorCL | A4 |_._____ 100 100
5 M 0-60 | Gravelly loam________ SM or SC A4 ... 60-80 | 55-75
314-5 ® 0-14 | Stony sandy leam___._ SM A-2 1-10 | 95-100 | 85-95
1448 | Very gravelly sandy GM-GP A-1 .. 45-55 | 40-50
loam. or GM
48 | Volcanic rock.

! Beasonal high water table is not present within depth of observation, which is generally is 5 feet unless limited by bedrock or hardpaE.

2 NP means nonplastie.
# For AnB, AnD, and ArD the surface layer is loam 5 to 10 inches thick.
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Percentage Atterberg
less than 3 values
inches passing
sieve—Continued Avail-
e Perme- able
| ability water Reaction
Liquid | Plas- capacity
No. 40 = No. 200 limit ticity
(0.42 ‘ (0.074 index
mm.) | mim.)
Inches Tnches per
per hour ineh of soil pif value
70-80 5565 25-35 5135 [0, 63-2. 0. 16-0. 1 i, 6-6. 5
80-00 65-7h 30-40 5-15 [0, 63-2. 0 |D. 19-0. 21 4, 5-6, 0
80-90 70-80 40-50 20--30 | 0.2-0. 63 |0. 14-0. 16 4. 5-6.0
80490 6575 3040 h-15 (0. 63-2.0 (0.19-0. 21 4. 5-3.0
90-100 40-60 0-10 0-5 |0.63-2.0 [0.16-0, 18 5. 6-6. 5
80-90 70-80 50-60 30-40 0. 06-0.2 (0. 14-0. 16 5 1-8. 0
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, <0.06 |__________| 5 1-53
50-60 4050 30-40 10-20 |0, 632, 0 (0. 14-0. 16 5 6-7.3
50-70 3550 25-3b 5-15 [0.63-2. 0 |0.16-0. 18 6.1-7. 8
#0-60 35-50 30-40 10-20 | 0.2-0. 63 |0. 16-0. 18 5. 6-7. 8
8505 6a—-75 25-35 0-10 |0.63-2. 0 |0 16-0. 18 5. 6-6. 5
8595 85-95 3040 20-a0 0. 06-0, 2 0. 19-0. 21 6. 1-7. 3
15-40 10-25 30-40 15-25 | 0, 2-0, 63 |0. 10-0. 12 6. 6-7. 3
60-70 5565 25-35 o150 [0, 63-2. 0 |0 10-0. 12 5. 6-6, 5
60-70 10-20 (. ______ NP | 6.3-20.0 |0. 05-0. 07 5. 6-7. 3
3040 0-5  |ocoao._. NP =200 |00 03-0. 05 3. 6-7. 3
535—65 40-50 20-30 0-10 | 0, 2-0. 63 |0. 15-0. 17 5. 1-7.3
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, < 0. 06
90100 60-70 20-30 0-10 (0. 63-2. 0 |0, 16-0. 18 5 6-7.3
i
3070 3350 20-30 I 010 0,632 0 |0.12-0 14 5. 6-7. 3
50-60 25-356 L I NP | 20-6.3 |0 10-0 12 4. 5-6. 5
3040 5-18 |- ..-] NP | 6. 3-20.0 (0. 06-0. 08 4. 5-6. 0
i

Corro-
Shrink- sivity to
awell uncoated Remarks
potential steel
Low_ . __.__ Low. Material greater than 3
Low_.._____ High. inches wag on the surface
Moderate...| High. of unit SoD.
OW_ _ oo . High,
Moderate.__| Low.
High._____._ High.
Moderate_._| Moderate. Maderial greater than 3
inches wag on the surface.
Low._ .. __ T.ow. Material greater than 3
inches was on the surface
Moderate_..| Moderate. of units SuD and SukE.
Tow.______ Low, Bedrock at a depth of 4 to
Moderaie | Moderate. more than § feet in units
Low__.._._ Moderate. ThB and TbC.
Low_______ Low,
Low__.____ Low,
Low_______ Low.
Moderate | Moderate,
Moderate_ | Low, Seasonal high water table at
I & depth of 3 to 3 feet in
. unit VfA,
Low____.__ Low.
Low_______ Maderate. Material greater than 3
Low____._. Moderate. inches was on the surface.

4 In Po
5In Rh

A and PoB the soil is underlain at a depth of 24 to 36 inches by weakly consolidated, very slowly permeable sediment.
A the 0- {0 40-inch layer is fine sandy loam. i
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TasLe 6.—Interprelations of engineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil, which may
in the first column

Suitability as source of— Soil features

Soil series and
map symboly

Hydrologic soil
group

affecting—

Topsoeil Sand and gravel ! Road fill Road location
Aiken: AaB, AaC, Fair: clay loam Unsuitable: more Poor: dominantly B Moderate shrink-
AaD, AbB, AhC, over clay. than 50 percent A-1 magterial, swell potential;
AbD, AcE. fines. 0 to 35 percent
of surface
covered by
gtones; 0 to 50
percent slopes.
Anderson:

______________ Poor: gravelly Good to fair: 5 Good_________.____| Bo..._._______...| 0to 20 percent
sandy loam and to 25 pereent cobblestones or
very gravelly fines. stones.
sandy loam,

Ao _.___.. Poor: gravelly Fair: 15 to 25 Cood_____________ Co 14 to 3 feet to
sandy loam. percent fines. congolidated
alluvium,
Anita: AhB, AkB__.j Poor: gravelly Ungnitable: more Poor: A-7 mate- DL High shrink-swell
elay. than 50 percent rial. potential; 3 to 10

Auberry: AlB,

Fair to peor: Ioam

fines.

Unsuitable: meore

Poor dominantly

B where bedrock

percent of surface
of AkB covered
by cobblestones;
decomposed tauff
is at depth of 1
to 344 feet.

Decomposed granite

AlID, AlF. over clay loam; than 50 percent A-6 material. is at depth of iz at depth of 134
hedrock is at fines. more than 40 to 4 feet; 0 to 70
depth of 1% to 4 inches; C percent slopes.
feet. where bedrock

is at depth of
20 to 40 inches.
Auburn: AnB, Poor: loam and Unsuitable: more Fair: A-4 mate- D where bedrock Metabasic rock is at

AnD, ArD, AsDZ2, gravelly clay than 50 pereent rial. is at depth ot depth of 1 to 244

ATtE2, AuF2. loam; bedrock is fines. 12 to 20 inches; feet; 0 to 70 per-

at depth of 1 to
24 feet.

See footnotes at end of table,

C where
bedrock is at
depth of 20 to
32 inches.

cent slopes; unit
AtE2 is very
gtony; unit Aur2
is very rocky.
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have different properties and interpretations. For this reason the reader should follow carcfullj’ the ingtructions for referring to other series
of this table]

Soil features affecting—Continued

Degree and kind of
limitation for—

Water retention structures

Embankments

Reservoir areas

Agricultural drainage

Irrigation

Septic tank
filter ficlds

Moderate to low

strength ; medium to
high compressibility;
medinm susceptibility
to piping; low to
medium permeability
after compaction;
poor compaction
characteristics.

Medium to high

gtrength; low to
medinm compressibil-
ity; medium to high
susceptibility to
piping; medium
permesbility after
carnpaction; fair to
good compaction
characteristies.

Medium strength; low

to medium com-
pressibility; medium
to low susceptibility
to piping; medium to
low permeability
after compaction;
fair to good
compaction
characteristics.

Low sfrength; high

compressibility; low
susceptibility to
piping; low permeas-
kility after compac-
tion; fair to poor
compaction eharae-
teristics.

Medium to low strength;

medium compresgibil-
ity ; medium to high
susceptibility to
piping; medium to
low permeability
after eompaction;
fair to good com-

paction characteristics.

Medium to low strength;

medium compressibil-
sity; medium te high
pusceptibility to
biping; low permea-
ility after compac-
tion; fair to good
compaction charae-
teristies.

Maderately slow

permeability; 0 to
50 percent slopes.

Rapid permeability;

0 to 3 pereent
slopes.

Slow permeability;

114 t0 3 feet to
consolidated
alluvium; 0 to 3
pereent slopes.

Slow permeability;

decomposed tuff
is at depth of 1 to
34 feet; 0 to 8
percent slopes.

Moderately slow

permeability; de-
ecompoged granite
is at depth of 1%4
to 4 feet; 0 to 70
percent slopes.

Moderate permeability;

metabasie rock is at
depth af 1 to 2% feet;
0 to 70 percent slopes.

Moderately slow
permeability.

Rapid permeability______

Slow permeability ;
1% to 3 feet to
congolidated
alluvium,

Slow permeahbility;
decomposed tuff
ig at depth of 1 to
31 feet.

Moderately slow
permeability ; de-
composged granite
is at depth of 1'%
to 4 feet.

Moderate permeability;
metabasic rock is at
depth of 1 to 24 feet.

High water-holding

capacity; moderately
slow water intake
rate; 0 to 50 percent
slopes.

Low water-holding

capacity ; moderately
rapid water intake
rate.

Low water-holding

capacity; moderately
rapid water intake
rate; 14 to 3 feet to
consolidated
allavium.

Low to medium water-
holding capacity;
glow water intake
rate; decomposcd
tuff is at depth of 1
ta 344 feet.

Low to medinm water-
holding capacity;
moderate water
intake rate; bedrock
is at depth of 1}4 to
4 feet; 0 to 70
percent slopes,

Low to medium water-

holding ecapacity;
moderate water
intake rate; meta-
basie rock is at
depth of 1 to 214
feet; 0 to 70 percent
slopes.

Scvere:

Severe:

Severe:

Severe:

Severe:

moderately
slow permeability;
0 to 50 pereent
slopes,

Slight2

slow
permeability.

slow per-
meability ; cemented,
decomposzed tuff

iz at depth of 1

to 34 feet.

moderately
slow permeability ;
bedrock is at
depth of 1% to 4
feet; 0 to 70
percent slopes.

bedrock is
at depth of 1 to
214 feet; 0 to 70
pereent slopes.
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TABLE 6.—Interpretations of engineering

Suitability ag source of— Soil features
affecting—
Soil series and Hydrologic soil
map symbols group
Topsoil Sand and gravel Road filt ; Road location
Behemotosh: BeD, Poor:  gravelly Unsuitable: more Fair to poor:  A-4 B where bedrock 30 to 50 percent
BeE2, BhF2. loam over very than 50 percent ; or A-§ material. is at depth of stones or cabble-
cohbly ¢lay loam; fines; soils are 40 to 52 inches; stones through-
bedrock is at very cobbly or : C where out; rhyolite is at
depth of 1% to very stony. ; bedroek is at depth of 1}4 to
4% feet. depth of 18 to 4% feet; 8 4o 70
40 inches. percent slopes.

Boomer: BkC, Fair to poor: Unsuitable: more Poor:  A-6 mate- B for units BkC, 3 to 15 percent of
BkD, BkE, BIF, gravelly clay than 50 percent rial. BkD, BKE, and surface covered
BeoE3, BoF3. leam and clay fines; units BIF, BIF; C for by stones in units

leam; units BIF, BoaE3, and BoF3 units BeE3 BIF, BoE3, and
BoE3, and BoF3 have a very and BoF3. BoF3; bedrock ig
have a very stony surface at depth of 14
stony surface layer. 10 more than 5
layer; bedrock is feet; 0 to 70

at depth of 134 percent slopes.
to more than 5

feet.

Chaix: CaF3, Fair: sandy loam; | Fair to poor for Good_ ... __ C . Granite is at depth
CafF3, ChD2, kedrock is at sand; 25 to 35 of 1% to 3% feet;
CbE, ChF. depih of 1% to percent fines. 5 to 70 percent,

3% teet. Unsguitable for slopes.
gravel; less than
‘ 25 porcent
: gravel.?
Churn:
CchA, CcB, CdA__.] Fair: loam over Unsuitable: more Fair to poor: A—4 | S R Unit Cd A has water
clay loam. than 50 percent or A—6 material. table at depth of
fines. 4 to more than 5
feet; all other
features are
favorable.
CehA, CeB, CfA, Poor: gravelly Poor to nnsuitable Fair to poor:  A-4 B Congolidated allu-
cfB, loam over gravelly for sand; 35 to or A—-6 material. vium is at depth
clay loam; con- 60 percent fines. of 3 to 5 feet in
solidated alhi- Poor for gravel; units CTA and
vium is at depth 30 to 40 percent CfB.
of 3 to 5 feet in gravel.
units CfA and
CiB.

Clough: CgB____... TPoor: gravelly Poor to fair for Good to fair: A-2 D Hardpan is at
loam over very sand; 20 to 45 or A—4 material. depth of 1% to
gravelly clay; percent fines., 245 feet.
hardpan is at Poor to fair for
depth of 114 {0 254 gravel; 35 to 70
fect. percent gravel.

Caobbly alluvial Iand:

Ch, Ck. Too
variable for
valid inter-
pretations. ‘

See footnotes at end of table,
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Soil features affecting—Continued

.‘ Degree and kind of
‘ limitation for—

Water retention structures

Embankments

Reservoir areas

Agricultural drainage

Medium to low strength:
medium eompressibil-
ity: low to medium
susceptibility to
piping; low permea-
hility after compac-
tion; fair to good
compaction eharac-
toristics.

Medium to low strength;
medium compressibil-
ity; low to medium
susceptibility to pip-
ing; low permeability
after compaction; fair
to good compaction
charaeteristics.

Medium strength; low
to medium compressi-
bility; medium to high

susceptibility to piping;

medium to low per-
meability after com-
paction; fair to good

compaction characteris-

ties,

Medium to low strength;
moedium compressibil-
ity; low to medinum
suscepiibility to pip-
ing; low permeability
after compaetion; fair
to good compaction
characteristies.

Medium to low strength;
medium compressibil-
ity; low to medium
suseeptibility to pip-
ing; low permeability
after compaction; fair
ta good compaction
characteriztics.

Medium strength; low
to medium comypressi-
bility ; medium to low
susceptibility to
piping; meduim to low
permeability after
compaction;
fair to good compac-
tion characteristics.

Moderately slow
permeability;
rhyolite i3 at depth
of 114 to 434 feet;
8 to 70 percent slopes.

Moderately slow permo-
. ability; bedroek is at
depth of 114 to more
than 5 feet; 0 to 70
pereent slopes.

Moderately rapid perme-
ability; granite is at
depth of 115 to 314
feet; 5 to 70 percent
slopes.

Moderately slow perme-
ability; 0 to 8 percent
slopes.

Moderately slow to
slow permeability;
consolidated alluvinm
is at depth of 3 10 5
feet in units CfA and
CfB; O to 8 percent
slopes.

Very slow permeability;
hardpan is at depth of
134 to 214 feet; 3 to 8
percent slopes.

Moderately slow
permeability;
rhyelite is at depth
of 1% to 414 feet.

Moderately slow perme-
ability: bedrock is at
depth of 114 to more
than 5 fect.

Moderately rapid permec-
ability; granite is at
depth of 1% to 312
feet.

Moderately slow perme-
ability; unit CdA has
waler table at depth
of 4 to more than 5
fect.

Maoderately slow to slow
permeability; consoli-
dated alluvium is at
depth of 3 to 5 feet
in units CfA and
CiEB.

Very slow permeability;
ha,rd?an is at a depth
of 1}4 to 2} feet.

Irrigation

Septic tank
filter fields

Low to medium water-
halding capacity;
moderate water
intake rate; rhyolite
is at depth of 134 to
4% feet: 8 to 70
percent slopes.

High water-holding
capacity; moderately
glow water intake
rate; bedrock is at
depth of 1% to more
than 5 feet; 0 to 70
percent slopes.

Low water-holding
capacity; rapid water
intake rate; granite is
at depth of 1% ta 33
feet; 5 to 70 percent
slopes.

High water-holding
capacity; moderate
water intake rate; 0
to 8 percent slopes.

Medium to high water-
helding eapacity;

moderate water intake

rate; 0 to 8 percent
slopes.

Low water-holding ca-
pacity; moderate
water intake rate;
hard;)an is at depth
of 1% to 214 feet.

Severe: moderately
slow permeability;
rhyolite is at depth
of 115 to 414 feet;

8 to 70 percent
slopes.

Severe: maoderately
glow permeability;
| bedrock is at depth
of 114 to more than
5 feet; 0 to 70
pereent slopes.

Severe: bedrock is
at depth of 1¥ to

v B feet; 5 to 70

percent slopes,

Severe: moderately
glow permeability.

i Severe: meoderately
glow to slow per-
meability.

Severe: very slow
permeabilily; hard-
pan iz at depth of
134 to 234 feet.
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TABLE 6.—[nterpretations of engineering

Soil serics and
map symbols

Suitahbility as source of—

Topsoil

Sand and gravel !

Road il

Hydrologic soil
group

Soil features
affecting—

Road location

*¥Cohasset: CID,
CmD, CmE, CnF,
CoE,CpD, CrD,

CrE, CrG.

For Ajken
part of
unit CpD,
see Aiken
series; for
McCarthy
part of
units CrD,
CrE, and
CrG, see
MeCarthy
series.

Colluvial land: CsF.
Too variable for
valid inter-
pretations,

Cone: CtC, CtD,
Cul, CvE, CwF.

Corbett: ~ CxE,
CxF3, CxG, CyG.

Diamond Springs:
DfD2, DgE2,
DgE3,

Forward: FaD,
FaE, FdD.

Fair to poor:
loam over
gravelly clay
ioam; bedrock ig
at depth of 2 1o
mare than & feet.

Fair to poor:
clly loam; ein-
ders at depth of
2 to more than
5 feet.

Poor: loamy coarse
gand; bedrock is
at depth of 114
to 3% feet.

Fair to poor: sandy
loam over sandy
elay loam; bed-
rock is at depth
of 1% to 3 feet,

Fair to poor:
sandy loam over
loamy sand; bed-
rock ig at depth
of 114 to 4 feet.

See footnote at end of table,

grav-

Unsuitable: more
than 30 percent
fines; 0 to 50
pereent cobble-
stones or stones.

Poor for sand; 25
to 35 pereent
fines. Poor for
gravel; 35 to 45
pereent gravel;
( to 15 percent

stones on surface.

Fair for sand; 15
to 30 percent
fines. Unsuitable
for gravel; 0 to 5
pereent gravel,

Poor for sand; 30
to 50 percent
fines. Unsuit-
able for gravel;
0 to 10 percent
gravel,

Fair to poor for
sand; 20 to 30
pereent fines.
Unsuitable for
gravel; 0 to 10
percent gravel.

Poor to fair:
A—4 and A6
material.

Good

A-2, A-4, or
A6 material.

ta poor:

B faor all units
cxecept CoE, C
in unit CoE.

B where bedreck
is at depth of
40 to 60 inches;
C where bed-
rock is at depth
of 20 to 40
inches.

C for all units
exeept FdD, B
in unit FdD.

0 to 50 percent
cobblestones or
gtones; bedrock is
at depth of 2 to
more than 5 feet;
0 to 75 percent
slopos.

{0 to 15 percent of
surface covered by
stones; cinders at
depth of 2 10
more than 5 feet;
3 to 60 percent
slopes.

Granite is at depth
of 1% to 8% feet;
15 to 80 percent
slopes.

3 to 13 percent of
surface covered
by stones; metada-
cite is at depth 1
of 1% to 5 feet;
8 to 50 percent
slopes.

Decomposed tuff
is at depth of
1% to 4 feet;

0 to 50 pereent
slopes.
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Soil foatures affecting—Continued

Degree and kind of
limnitation for—

Water retention structures

Embankments

Reservoir areas

Agrieultural drainage

Irrigation

Beptic tank
filter fields

Medium to low

strength; medium
compressibility; low
to medium suseept-
ibility to piping; low
permeability after
compaction; fair to
good compaction
characteristies.

Medinm strength; low
to medium compress-
ibility; medium to
high susceptibility to
piping; low to medium
permeability after
compaction; fair to
good compaction
characteristics,

Medium strength; low

to medium eompress-
ibility; medinum to
high suseeptibility to
piping; low to medium
permeability after
compaction; fair to
sood eompaction
charaecteristios.

Medium strength; low

1o medium compress-
ibility ; medium sus-
coptibility to piping;
low to medium perme-
ability after eompac-
tion; fair to good com-
paction characteristics.

Medium strength; low

to medium eompress-
ihility ; medium to
high susceptibility to
piping; low to medium,
permeability after
compaetion; fair to
good compaction
characteristics.

Moderate permeability;
bedrock is at depth of
2 to more than 5 fect;
0 to 75 percent slopog.

Rapid permeability;
cinders at depth of 2
to more than 5 feet;

3 to 60 percent slopes.

Rapid permeability;
granite is at depth of
1% to 344 feet; 15 to
80 percent slopes.

Moderate permeability ;

‘metadacite is at depth

of 1} to 5 feel; 8 to
50 pereent slopes.

Modcrately rapid
permeability; de-
cornposed tuff is at
depth of 1'4 to 4 feet;
0 to 50 percent slopes,

Moderate permeability;

bedrock is at depth of
2 to more than 5 feet.

Rapid permeability;

einders ab depth of 2
to more than 5 feet.,

Rapid permeability;

granite is at depth of
14 to 3¢ feet.

Moderate permeability;

metadacite is at depth
of 114 to 5 feet.

Meoderately rapid

permeability ; de-
compeosed tulf is at
depth of 134 to 4 fect.

Medium to high water-

holding capacity;
moderate water intake
rate; bedrock iz at -
depth of 2 to more
than 5 feet; 0 to 75
percent slopes.

Medium to high water-

holding capacity;
rapid water intake
rate; cinders at depth
of 2 to more than 5
feet; 3 to 60 pereent
slopes.

TLow water-holding ca-

pacity; rapid water
intake rate; granite
is at depth of 1!% to
3% feet; 15 to 80
pereent slopes,

Medium to high water-

holding eapacity;
moderately rapid
water intake rate;
metadaeite is at depth
of 1% to 5 fect; 8 to 30
pereent slopes.

Low to medium water-

holding eapacity;
rapid water intake
rate; decomposed
tuff is at depth of 113
to 4 feet; 0 to 50
percent slopes.

Moderate for 0 to 15
percent slopes;
moderate perme-
ability; severe for
15 to 75 percent
slopes.

Slight: for 3 to 8
perecnt slopes;
moderate for 8 to
15 percent slopes;
severe for 15 to 60
percent slopes. 2

Severe: bedrock is
at depth of 1% to
3% feet; 15 to 80
pereent slopes,

Bevere: hedrock iz
at depth of 1}4 to
5 fect; 8 to 50
pereent slopes.

Severe: bedrock is
at depth of 114 to
4 feet; 0 to 50
percent slopes.
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TaBLE 6.—Fnterpretations of engineering

Suitability as source of— Soil features
affecting—
Soil series and ] Hydrologic soil
map symbols : group
Topsoil Band and gravell ! Road fill Road location
Gaviota: GaC, Poor: sandy loam; | Chsuitable: bedrock | Good___._____. e D Handstone ig at
GaD, GhD, GhEZ. bedrack is at is at depth of ¥4 de}Jth of 1 to
depth of ¥ to 1% to 11 feet, 1} feet; 0 to 50
feet. percent slopes.
i
Goulding: GdD, Poor: gravelly Unsuitable: bed- Fair: A-4 mate- Do l 0to 15 percent of
GeEZ, GeF2. loatr; bedrock is rock is at depth rial. surface covered by
at depth of 1 to of 1 to 2 fect. stones; greenstone
2 feet. is at depth of 1 to

2 feet; 10 to 70
percent slopes.

Gravel pits:  Gp.
Too variable for
valid interpre-

tations.
Guenoe:  GsD,GuD, | Poor:  very stony Poor to unsuitable Fair to poor: Co 3 to 50 perecnt
GuE. loam over very for sand; 35 to A-4 and A-6 stones throughout;
eobbly clay 75 percent fines. material. andesitoe is at
loam; bedrock is Poor to unsuit- dC})th of 134 to
at depth of 1% able for gravel; 3 feet; 0 to 50

to 31 feet. 10 to 40 percent percent slopes.
gravel. 3 to 50
percent stones

throughout.

Henneke: HaF______ Poor: loam over Unsnitable for Good to fair: | 1 T 20 to 45 percent
very stony clay sand and gravel; A-2 or A4 stones in subsoil;
loam; bedrock is poor quality material. serpentine is at
at depth of 1 to material; bedrock depth of 1 to 2
2 feet. is at depth of 1 feet; 15 to 60

to 2 fect. percent slopes.

Hillgate: Hb_._______ Poor: loam over Unsuitable: more Fair to poor: Do . High shrink-swcll
clay. than 50 percent A-4, A-6, or potential; 0 to 2

fines. A-7 material. i percent slopes.

Holland: HcE, HeF_| Fair: sandy loam Unsuitable: mostly | Fair to poor: A-4 B Quartz dicrite 1s at
and loam over more than 50 or A—6 material. depth of 3% to
clay loam; bed- percent fines, more than 5 feet;
roek is at depth 15 to 70 percent
of 314 10 more slopes.

than 5 fect.

See footnotes at end of table,
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Soil features affecting—Continued

Degree and kind of
limitation for—

Water retention structures

Embankments

Reservoir areas

Agricultural drainage

Irrigation

Soptie tank
filter fields

Medium strength; low

to medium eompress-
ibility; medium to high
susceptibility to
piping; low to medium
permeability after
compaction; fair to
good compaction
characteristics.

Medium strenglh; low

to medium compressi-
bility ; medium to high
suseeptibility to piping;
low to medinm perme-
apility after eompac-
tion; fair to good com-
paction characteristics.

Medium to low strength;
medium, compresaibil-
ity; low to medium
susceplibilily to piping;
low permeability after
compaction; fair 1o
good compaction
characteristies,

Medium strength: low fo
medium compressibil-
ity; low to medinm
sugeeptibility to piping;
low to medium perme-
abilily after compac-
tion; good to fair com-
paction eharacteristies.

Mediam to low strength;
medium compresgsibil-
ily; low o medium
suseeptibility to piplng;
low permeability after
compaction; fair to
good eompaction
characteristics,

Medinm to low strength;
medinm eompressilyil-
ity; medium suscep-
tibility to piping; low
to medium permeakbil-
ity after compaction;
fair to good compae-
tion characteristics.

l Moderately rapid

permeability ; sand-
stone is at depth of
to 134 feet; 0 to 30
percent slopes.

Moderate permenhility,
greenstone is at depth
of 1 1o 2 feet; 10 to
70 percent slopes.

Moderately slow perme-
ability; andesite is at
depth of 13 to 345
feet; 0 to 60 percent
slopes.

Moderately slow perme-
ability; serpentine is
at depth of 1 to 2
feet; 15 to 60 percent
slopes.

Yery slow permeability;
0 to 2 percent slopes.

Moderately slow perme-
ability ; quartz diorite
is at depth of 3% to
more than 5 feet; 13
to 70 percent slopes.

Moderately rapid
permeability; sand-
stone is at depth of 14
to 114 feet.

Moderate permeability;
greenstane ig at depth
of 1 to 2 feet.

Moderately slow perme-
ability ; andesite is at
depth of 134 to 3%
fect.

Moderately slow perme-
ability ; serpentine is
at depth of 1 to 2
feet,

Very slow pormeability__.

Moderately slow perme-
ability; guartz diorifc
is at depth of 3% to
more than 5 feet.

Low water-holding ca-

pacity; rapid water
intakoe rate; sand-
stone is at depth of
1% to 1% feet; 0 to 50
percent slopes.

Low water-holding ca-

pacity; moderaie
water intake rate;
greenstone is at depth
of 1 to 2 feet; 10 1o 70
percent slopes.

Medium waler-holding

capacity; moderate
water intake rate;
andesite is at depth
of 134 to 314 feet; 0 to
50 percent slopes.

Low water-holding ca-

pacity; moderate water
intake rate; serpentine
is at depth of 1 to 2
feet; 13 to 60 percent
slopes,

Low water-holding ca-
pacity; moderate water
intake rate; very
slowly permeable clay
is at deptih of 8 to 24
inches,

High watcr-holding

capacity; moderate
water intake rate;
uartz diorite is at
epth of 3% to more
than 5 feet; 15 to 70
percent slopes.

Severe: bedrogk is
at depth of 4 to
1% feet; O to 50
percent slopes.

Bevere; bedrock is at
depth of 1 to 2 feet;
10 to 70 percent
slopes.

Severe: moderately
slow permeability ;
bedrock is at depth
of 1} to 314 feet;

0 to 50 percent
slopes.

Bevere: moderately
slow permeability;
bedreck is at depth
of 1 to 2 feet; 15 to
60 percent slopes.

Scvere: very slow
permeability.
Severe: moderately

slow permeability;
bedrock is at depth
of 3 to more than
5 feet.
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TABLE 6.—{Interpretations of engineering

Suitability as source of— Soil features

Boil series and

Hydrologie soil

map symhols group
Topsoil Sand and gravel ! Read fill
Honeut:
Hd, Heo oo Goad_ _____________ Unsuitable: more Fair: A-4 material | Bo_______________
than 50 percent
fines.
Hfo o . . Fair: gravelly Fair to poor for Good to fair: A-1 B
loam over very sand; 20 to 50 to. A—4 material.
gravelly loam. percent fines.
Fair to poor for
gravel; 20 to 60
percent gravel.
Honn: HgA, HgB, Fair: gravelly Fair to poor for Good. . .. ... B -
. sandy loam over sand; 15 to 35
gravelly and very percent fines. Fair
gravelly sandy to poor for gravel;
clay loam. 25 to 65 percent
gravel.
Igo: laB___ ... .___ Poor: gravelly Unguitable; hard- Fair to poor: A-4 Do
leam; hardpan is pan is at depth or A—6 material.
at depth of 3 to of 3 to 12 inches,
12 inches.
*Inks: |bD, IdD, Poor: loam and Unsuitable: bed- Poortogood: A-2, | D______ .. ____.
IdE, leD, leE. gravelly loam roek is at depth A4 or A6
For Pentz part over very gravel- of 1 to 1% feet. material.
of units leD Iy clay loam; bed-
and leE, see rock is at depth
Pentz series. of 1 to 134 feet.
Jiggs_________.___ Poor: gravelly Good to fair for Good_ o ________ O ..
Jiggs soils are sandy loam; bed- sand; 25 to 30
mapped only rock is at depth percent fincs.
in complexes of 114 to 3} feet. Poor for gravel;
or undifferen- 25 to 40 percent
tiated groups gravel.
with Lyons-
ville soils.
*Josephine: JbD, Poor: gravelly elay | Poor for sand; 35 Poor: A-6 ma- B in all units ex-
JhE, JbF, JdD, loam over very to 50 percent terial. cept JdD and
JAdE, JsF. gtony clay loam; fines. Fair for JdE; Cin units

For Sheetiron
part of unit
JsF, sece
Sheetiron
series,

hedrack is at
depth of 2 to
more than b feet.

See footnotes at end of tahle.

gravel; 30 to 40
percent gravel.
10 to 40 percent
stones in sub-
soil.

JdD and JdE.

affecting—

Read location

Most features are
tavorable; 0 to 2
pereent, slopes.

Very gravelly below
depth of 40
inches; 0 to 2
percent slopes.

Weakly consolidated
alluvium below ]
depih of 3% to &
feet; O to ¥
pereent slopes.

Hardpan is at depth
of 3 to 12 inches;
0 to 8 percent
glopes.

0 to 15 percent of
suriace covered by
stones; decom-
posed tuff iz at
depth of 1 to 134
feet; 3 to 30
percent slopes.

Dacite is at depth
of 134 1o 3% feet;
10 to 70 percent
slopes.

10 to 40 percent
stones in subsoil;
bedrock is at
depth of 2 to
more than 5 feet;
10 to 70 percent
slopes.
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Soll features affecting—Continued

Degree and kind of
limitation for——

Water retention structures

Embankments

Rescrvoir areas

Agricultural drainage

Irrigation

Septic tank
filter ficlds

Medium to low strength;
medium compressibil-
ity ; high susceptibility
to piping; medium to
low permeability after
compaction; good to
peor compaction
characteristics.

Medjum strength;
medium eompressibil-
ity; medinm suscep-
tibility to piping;
medium permeahbility
after compaction;
fair compaction
characteristics.

Medium strength; low {o
medium eompressibil-
ity; low to medium
susceptibility to piping;
low permeability after
compaetion; good to
fair compaction
characteristics,

Medium sirength; low
to medinm compressi-
bility ; medium sus-
ceptibility to piping;
low {0 medium per-
meability after com-
paction; good 1o fair
compaection character-
istics,

Medinm strength; low
to medium ecomprossi-
bility ; low to medium
susceptibility to piping;
low permealbility after
compaction; good to
fair compaction
characteristics.

Medium strength; low
to medium compressi-
bility ; medium to high
suseeptibility to piping;
low to medium per-
meability after com-
paciion; fair to good
compaction character-
istics.

Medium strength ; low
to medinm compressi-
bility ; low {0 medium
sugceptibility to piping;
low permeability after
compaction; good
compaction character-
isties.

Moderate permeability;
0 to 2 percent slopes.

IRapid permeability
below depth of 40
inches; 0 to 2 percent
slopes.

Moderately slow perme-
ability ; weakly eon-
golidated alluvium is
at depth of 3% to 5
feet; 0 to 8 pereent
slopes.

Very slow permeability ;
hardpan is at depth of
3 to 12 inches,

Moderate permeahility;
decomposed tuff is at
depth of 1 tc 14 feet;
3 to 50 percent slopes.

Moderately rapid per-
meability ; dacite is at
depth of 13 to 3%
feet; 10 to 70 percent
slopes.

Moderate permeability ;
bedrock is at depth of
2 1o more than 5 feet;
10 to 70 percent
slopes.

Moderate permeahility__.

Rapid permeability
below depth of 40
inches.

Moderately slow perme-
ahility; weakly con-
solidated allyviuzm is
at depth of 334 to 5
feet,

Very slow permeahility ;
hardpan ig at depth of
3 to 12 inches.

Moderate permeability;
decomposed tuff is at
depth of 1 to 12 feet.

Moderately rapid per-
meability ; dacite is at
dopth of 1% to 314
feet.

Moderate permeability;
bedrock is at depth of
2 to more than  fect.

High water-holding
capacity; moderate
water intake rate.

Medium water-holding
capacity; moderate
water intake raie;
very gravelly loam is
at depth of 40 to 60
inghes.

Medium to high water-
holding eapacity ;
rapid water intake
rate; weakly conseli-
dated alluvium is at
depth of 314 to b feet;
0 to 8 percent slopes.

Low water-holding ca-
pacity; moderate water
intake rate; hardpan
is at depth of 3 to 12
inghes; 0 to 8 percent
slopes,

Low watoer-holding ca-
pacity ; moderate
water intakoe rate;
decomposed tuff is at
depth of 1 to 134 feet;
3 to 50 percent slopes.

Low water-holding ca-
pacity; rapid water
intake rate; dacite is
at depth of 1% to 3%
feet; 10 to 70 percent
slopes.

Medium to high water-
holding capacity;
moderate water in-
take rate; bedrock is
at depth of 2 to more
than 5 feet; 10 to 70
percent slopes.

Moderate: mod-
erate permeability.

Slight,

Hevere: moderately
slow permeability.

Severe: very slow
permeability ;
hardpan is at depth
of 3 to 12 inches.

Severe: decomposed
tuff is at depth of 1
to 13 feet; 3 to 50
percent slopes.

Bevere: bedrock is
at depth of 134 to
3% feet; 10 to 70
percent slopes.

Severe: bedrock is at
depth of 2 to more
than 5 feet; 10 to
70 percent slopes.
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TasLE 6.—Interpretations of enginecring

Soil series and
map symbols

Suitability as source of—

Topsoeil

Sand and gravel !

Road fill

IIydrologic soil
group

Hail features
affeeting—

Road lecation

* Poor:

Kanaka: KbC,
KeD, KcE, KcF2.
Keefers: KdA,
KdB, KeB.
Kidd: KgF2________ i
¥Kilarc: KhC,
KhD, KhE, K!D,
KIE, KsD.

For Sites part of
unit KsD, see
HBites scries.

Landslides: LaFE.
Ton variable for

valid inter-

pretations,

Lodo: LbE, LbF3.__

Los Robles:  LcA,
LcB, LdA, LeB,
LA,

Fair: sandy loam;
bedrock is at
depth of 112 to 4
feet.

eravelly
clay loam over
very gravelly clay.

Poor: gravelly loam
and very gravelly
loam; bedrock is
at depth of ¥ to
114 feet.

Poor: sandy clay
loam over clay;
bedrock ig at
depth of 2 to 4
feet.

Poor: shaly loam;
bedroek is at
depth of 4 1o 1
foot.

See footnotes at endd of table

Poor for sand; 30 to
40 percent fines.
Unsuitable for
gravel; 5 to 15
percent gravel,

Fair to unsuitable ‘
for sand; 40 to 85 |
pereent fines. i
Fair to unsuitable
far gravel; 10 to
30 percent gravel.

Unsuitabla:  hed-
rock is at
depth of ¥4 to 1%
feet.

Unsuitable:
mostly more
than 50 percent
fines.

Unsuitable: poor
qualify material;
bedrock is at
depth of 24 to 1
foot.

Unsuilakle: mostly
more than 50
percent fines.

Jood to fair:
A-2 or A4
material.

Good to poor: A-2
or A6 material

Good: A-2
material.

Fair to poor: A—4,
A-6, or A-7
waterial.

Tair to poor: A—4
or A—6 material.

Poor: A-6
material.

B in all units
except LeB;: C
in unit LeB,

Granodiorite is at
depth of 1'% to 4
fect; 3 to 70 per-
cent slopes.

Very gravelly clay
subsoil; weakly
cemented helow
depth of 2 to 8%
feet; 00 to 8 per-
percent slopes.

Rhyolite is at
depth of 14 to 134
feet; 10 to 60
pereent slopes.

High shrink-swell
potential; 0 to 15
percent of surface
covered by stones;
sandstone is at
depth of 2 to 4
feet; 2 to 50 per-
cent slopes,

Shale is at depth of
14 to 1 foot; 10 to
70 percent slopes.

Lavais at depth of 2
to 4 feet in unit
LeB; unit LdA is
seeped.
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8oil features affecting—Continued

Degree and kind of
limitation for—

Water retention structures

Embankments

Reservoir arcas

Agricultural drainage

Irrigation

Septie tank
filter fields

Medium strength; low to
medium compressi-
bility ; medium to high
suseeptibility to piping;
low to medium per-
meability after com-
paction; fair to good
compaction char-
acteristics.

Medium strength; low
to medium compress-
ibility; low to medium

susceptibility to piping;

low permeability after
compaction; good to
fair compaction
characteristics.

ITigh to medium strength;
low compressibility;
low t0 medium suscep-
tibility to piping; low
to medium permeability
after compaction; fair
to good compaction
characteristics.

Low to medium strength;
medium to high com-
pressibility; low to
medium suseccpti-
hility to piping; low
permeability after
compaction; fair com-
paction character-
istics.

Medium strength; low to
medium compressi-
bility; medinm
susceptibility to
piping; low to medium
permeability after
compaction; good.to
fair compaction
characteristics.

Low to medium strength;
low to medium com-
pressibility; low to
medium susceptibility
to piping; low permea-
bility after compac-
tion; fair to good
compaction charac-
teristics.

490-T26—T4——3

Moderately rapid.
permeability ;
granodiorite is at
depth of 114 to 4 feet;
3 to 70 percent slopes.

Slow permeability;
weakly cemented at
depth of 2 to 3% feot.

Moderately rapid
permeability; rhyolite
is at depth of ¥ to 1'%
feet; 10 to 60 percent
glopes,

Slow permeability ;
sandstone is at depth

of 2 to 4 feet feet; 2 to |

50 percent slopes.

Moderate permeahility;
shale is at depth of 4
to 1 foot; 10 to 70
percent slopes.

Moderately slow perme-
ability; lava is at
depth of 2 to 4 feet
in unit LeB.

Moderately rapid
permeability;
granodiorite is at

Slow permeability;
weakly cemented at

Moderately rapid
permeahility ; rhyolite

feet.

Slow permeability;
of 2 to 4 feet.

Moderate permeability;
shale is at depth of 1%
to 1 foot.

Moderately slow perme~
ability; lava is at
depth of 2 1o 4 feet,
in unit LeB; unit LdA
is seeped.

depth of 134 to 4 feet.

depth of 2 to 31 feet.

is at depth of ¥ to 1%

sandstone is at depth

Low to medium water-
holding eapacity;
moderately rapid water
intake rate; gran-
odiorite is at depth of
1% to 4 feet; 3 to 70
pereent slopes.

Medium water-holding
capacity ; moderate
water intake rate;
weakly cemented at
depth of 2 to 3% feet;

0 to 8 percent slopes.

Low water-holding
capacity; moderately
rapid waterintake rate
rhyolite is at depth of
%% to 1% feet; 10 to 60
percent slopes.

Medium to high water-
holding capacity;
moderate water in-
take rate; sandstone
is at depth of 2 t0 4
feet; 2 to 50 percent
slopes,

Very low water-holding
eapacity ; moderately
rapid water intake
rate; shale is at depth
of 1 to 1 foot; 10 to
70 pereent slopes.

Medium to high water-
holding capacity;
moderate water intake
rate; lava is at depth
of 2 to 4 feet in unit
LeB; unit LdA is
secped.

Severe: bedrock is at
depth of 1%4 to 4 feet;
3 to 70 percent
slopes.

Severe: slow per-
meahility.

Severe: rhyolite iz at
depth of 14 to 134 feet;
10 to 60 percent
slopes.

Hevere: slow permea-
bility; bedrock is
_at depth of 2 to 4 feet;
2 to b0 percent
glopes.

Severe: shale is at
depth of ¥ to 1 foot:
10 to 70 percené
slopes.

Severe: moderately
slow permeability.
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TABLE 6.—Interpretations of engineering

Soil series and
map gymbols

Buitability as source of—

Topsoil -

Sand and gravel 1

Road fll

Hydrologic soil
group

Soil features
affecting—

r

Road loeation

*Lyonsville; - LgE,
- LhE, LkF.. ~
For Figgs part- -
of these units,
see Jiggs
series,

Marpa: | MaE, MaG_

:Maymen: MbGZ_____

‘MeCarthy.______ ...

MeCarthy soils
are mapped
only in eom-
plexes or un-
differentiated
groups with
Cohasset or
Windy soils.

Millsap: McD,
McE, McG, MJE,

Millsholm: MeD,
MeD2, MeE, MeG,
MfE2, M{F2.

Fair: gravelly
sandy elay loam;
bedrockiis at
depth of 2't0 5
feet. :

3

Poor: gravelly -
loam over very
gravelly clay
loam’; bedroek is
at depth of 134 to
314 feet.

Poor: gravelly
‘loam; bedrack is
at depth of 14 to
134 feet.

Poor: gravelly
sandy loam over
very cobbly -
sandy loam; bed-~
rock is at depth
of 8% to 5 feet.

Poor: loam over
silty elay; bed-
rock is at depth
of 13 o 314
feet. i

Poor: gravelly
loam; bedrock is
at depth of 14 to
1% feet.

See footnotes at end of table,

Fair to poor for
sand; 25 to 35
percent fines.
Poor for gravel;
25 to 35 percent
gravel,

Good to unsuitable
for sand; 10 to.
60 percent fines.
Good to poor for
gravel; 25 to 80
percent gravel,

Tnsuitable:
rock ig at depth
of 34 ta 1% feet.

Fair for sand; 15
to 25 percent
fines, Fair to
poor for gravel;
25 to 60 percent
gravel, 1 to 50
pereent cobble-
stones and stones
thronghout.

Unsuitable: more
than 50 percent
fines,

Unsuitable: bed-
rock is at depth
of ¥4 to 134 feet.

bed—i.

Good to poor: A-2
or A-6 material.

Poor: A-6or
A-T7 material.

B where bedrock
is at depth of
40 to 60 inches;
C where bed-
rock is at depth
of 20 to 40 :
inches,

3 to 10 percent of .
surface iy covered
by stones; dacite
is at depth of 2
to 5 feet; 10 to

70 percent slopes, -

Shale is at depth of

1i¢ to 314 feet; 30 .

~to 75 percent
‘slopes.

3 to 15 percent of

;- surfaee cavered by

:stones; shale is at
depth of 14 to 1%
feet; 30 to 8D
pereent slopes.

1 to 50 percent

cobblestones and

stones throughout;

basalt ig at depth -
“of 34 to 5 feet;

0 to 75 percent

slopes.

High shrink-swell
potential; bedrock
is at depth of 134
to 3% feet; 5 to 75
percent slopes.

Bedrock is at depth
of % to 1% feet; 3
to 75 percent
slopes.
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Boil features affecting—Continued

Degree and kind of
limitation for—

Water retention structures

Emhbankments

Reservoir areas

Agricultural drainage

Irrigation

Septic tank
filter fielda

Medium strength; low
to medium compressi-
bility ; medium
susceptibility to
piping; low to medium
permeability after
compaction; fair to
good compaction
characteristics,

Medium strength; low to
medium eompressi-
bility; low to medium
susceptibility to
piping; low permea-
bility after compac-
tion; good to fair
compaction charac-
teristics.

Medium strength ; low
to mediuri compres-
sibility; medium
suscepiibility to
piping; low to medium
permeability after
compaction; fair to
good compaction
characteristics.

Medium to high
strength; low com-
pressibility; medium
to low susceptibility
to piping; medium to
low permeability after
compaction; fair to
good compaction
characteristics.

Low strength; high
compressibility;
low susceptibility

- to piping; low per-
meability after com-
paction; fair. to
poor compaction
characteristics.

Medium strength; low
to medium eompres-
gihility ; low t0 medium
susceptibility. to
piping; low per~
meability after com-
paction; good to
fair compaction
characteristics.

Moderate permeability;
dacite is-at depth of 2
to 5 feet: 10 to 70
percent slopes.

Moderate permeability;
shsle is at depth of
114 to 314 feet; 30 to
75 percent slopes.

Moderate permeability;
shale is at depth of
15 to 1% feet; 30 to 80
percent slopes.

Moderately rapid =~ -
permeability ; basalt
is ab depth of 3% to
5 feet; 0 to 75 percent
slopes.

Slow permeability;
bedrock is at depth
of 1% to 3} feet; 5 to
75 percent slopes.

Moderate permeability;
bedrodk is at depth
of 4 to 1% feet; 3 to
758 percent slopes.

Moderate permeability;
dacite is at depth of 2
to 5 feet.

| Moderate permeability;

shale is at depth of
134 to 314 feet.

Moderate permeability ;.

_ shale is at depth of .

14 to 124 feet.

“Moderately rapid

permeability; basalt
is at depth of 3% to
5 feet. . '

1510\}73 permeability;

bedrock is at depth™ .

of 13 to 334 feet.

Moderate permesbility;
bedrock iz at depth

. ef 14 to 114 feet.

Medium water-holding
capacity; moderate
water intake rate;
dacite is at depth of 2
to 5 feet; 10 to 70 -
percent slopes.

Medium water-holding
capacity ; moderate
water intake rate;
shale is at depth of
134 to 3% feet; 30 to
75 pereent slopes.

Low water-holding ca-
pacity ; moderately
rapid water intake
rate; shale is at
depth of %% to 1%
fect; 30 to 80 percent
slopes.

‘Medium water-holding
capacity ; moderately =

rapid water intake
rate; basalt is at
depth of 3% to 5
feet; 0 to 75 percent
slopes.

. Medium water-holding

. capacity ; moderate
water intake rate;
bedrock is at depth
of 1} to 8Y feet;

5 to 75 percent
slopes,

Low water-holding ca-

pacity ; moderate

" water intake rate;
bedrock is at depth
of }4 to 134 feet; 3~
to 75 percent slopes.

Severe: bedrock is
at depth of 2 to b
feet; 10 to 70
percent slopes.

Severe: hedrock is
at depth of 134 to
314 feet; 30 to 75
percent slopes.

Severe: shale is at
depth of 34 to 14
feet; 30 to RO
percent slopes.

Severa: -~ bedrock is
at depth of 314
to & feet; 0 to 75
percent slopes.

Severe: slow per-
meahility; bed-
rock is at depth
of 1% to 314 feet;
5 to 75 percent
slopes,

Severe: bedrock is
at depth of % to
1% feet; 3 to 75
percent slopes.
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TABLE 6.—Interpretations of engineering

Suitability as source of— ‘ Boil features
affecting—
Soil series and Hydrologic soil
map symbols group
Topsoil Sand and gravel ! Road fili Road location
Moda: MgA, MhA, | Poor:  loam over Unsuitable: more Fair to poor: A-4, | Do _ .- High shrink-swell
Mk B. clay; hardpan is than 50 percent A-G, or A-T potential; hardpan
at depth of 1 to fines. material. is at depth of 1 to
3 feet. 3 feet; unit MhA
is seeped.
Molinos:  Mm, Mn, Good. oo~ Unsnitable: 45 to Fair: A-4 B in unit Mn, C Unit Mm is chan-
Mo. 55 percent fines; madterial. in units Mm neled; unit Mo
no gravel. and Mo. is seeped.
Myers: MrA, MrB_.| Poor: siléy clay_...| Unsuitable: more Poor: A-T ) B J High shrink-swell
: .. than 50 percent material. potential.
fines.
#*Nanny: NaB, NbB,| Poor: stony and Good to fair for Good_ oo _ A _ 0 to 50 percent
NcB, ) gravelly sandy sand; 5 to 25 stones and cobble- |
For Windy part, loam over very percent fines, stones throughout; |
of unit NcB, cobbly sandy Poor for gravel; 0 to 8 percent
see Windy loam, 25 to 40 percent slopes.
scries. . gravel. 0 so 50
pereent cobble-
stoncs and stones
throughout.
Neuns: NdE, NdG...| Poor: very stony Mostly fair to poor Goodto poor: A-2 | Co . ... 3 to 15 percent of
’ } or gravelly loam for sand; 10 to 45 or A-6 material. surface covered
overl very gravelly pereent fines. ) by stones; green-
silty, clay loam; Fair to poor for stone iz at depth
bedrock is at gravel; 25 to 80 of 114 to 3% feet;
depth-of 114 to percent gravel. 3 8 to 80 percent
3% feet. to 15 percent of slopes.
- surface covered
by stones.
Newtown: MNeC; .| Poori gravelly Poor for sand and Good to poor: A-1, C o 1 to 3 percent of
NeD, NeE2, NfEZ, loam and very gravel; clay is at A-2, A-6, or A-T surface of NfE2
o gravelly clay depth of 10to 18 material. : covered by stones;
leam over clay. _inches. : high shrink-swell
o potential; 8 to 50
R percent slopes,
Parrish: PcD, PcE, | Poor: loam over TUnsuitable: more Fair to poor: A4, | Coo._.___-.___..| Meta-andesite Is at
PcF. gravelly heavy than 50 percent A-6, or A-7 depth of 1% to 3%
clay loam; bed- fines. material. feee; 8 to 70 per-
rock is at depth cent slopes.
of 114 to 3% feet.

See footnotes at end of table,
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Hoil features affecoting—Continued

Degree and kind of
limitation for—

Water retention structures

Embankments

Reservaoir areas

medium to high com-
pressibility ; low to
mediumm suseeptibilicy
to piping: low to
medium permeaiility
afier eompaction; fair
eompaciion
characteristics.

Medium to low gtrength;
low to medium com-
pressibility ; medium
to high susceptibility
to piping; low to
medium permeability
after compaction; fair
to good compaction
characteristics.

Low strength; high
compressibility ; low
suscepiibility 1o
piping; low permea-
bility after compac-
tion; fair o poor
compaction
characteristics.

Medium strength; low to
medium eompressi-
bility; medium to
high susceptibility ta
piping; medium o
high permeability
after compaction;
fair to good compac-
tion characteristies.

Medium strength; low
to medinm compressi-
bility; low to medium
susceptibility to pip-
ing; low permeability
after compaction; good
to fair compaction
characteristics.

Medium strength; med-
ium compregsibility;
low to medium sus-
ceptibility to piping;
low parmeability after
compaction; fair to
good compaction
characteristics.

Medium {0 low strength;
medium compressi-
bility; low to medium
susceptibility to pip-
ing; low permeability
after compaction; fair

. to good compaction

| characteristics.

Low to medium strength; .

Very slow permeability;
hardpan is at depth
of 1 to 3 feet.

Moderately rapid
permeability ; unit
Mmiig channcled.

Slow permeability . .. ___

Rapid permeability_____

Moderate permeability;

greenstone iz at depth

of 114 to 3% feet; 8§ to
80 percent slopes.

Slow petmeability; 8 to
30 percent slopes.

Slow permeability; meta-
andesite is at depth of
1% to 31 feet; 8 10 70

percent slopes.

Agriculfural drainage

Trrigation

Very slow permeability;
hardpan iz at depth
of 1 to 3 feet; unit
MhaA is zeeped.

Moderately rapid
permeability ; unit
Mm is channeled; unit
Mo is scoped.

Slow permeability oo __

Rapid permeability- ____

Moderate permeability;
greenstone is at depth
of 114 to 3} feet.

Slow permeability . __..

Slow permeability; meta- |

andesite iz at depth of
114 to 3% feet.

" Low to medium water-

holding capaeity;
moderate water
intake rate; hardpan
is at depth of 1 to

3 fect; € to 5 percent
slopes.

Medium to high water-
holding capacity;
moderately rapid
water intake rate;

unit Mm is channeled;

unit Mo is seeped.

High water-holding
capacity; slow water
intake rafe; 0 to 8
pereent slopes.

Medium water-holding
capacity; rapid water
intake rate; 0 to 8
pereent slopes.

‘ Medium water-holding

capacity; moderately
rapid water intake
rale; greenstone is at
depth of 13 to 3%
feet; 8 to 80 percent
slopes.

Medium water-holding
capacity ; moderate
water intake rate; 8
to 50 percant slopes.

Medium water-holding
capacity; moderate
water intake rate;
meta-andesite is at
depth of 1% to 3}
feet; 8 to 70 percent
slopes.

Heptic tank
filter ficlds

Severe:  very slow
permeahility;
hardpan ig at depth
of 1 to 3 fect.

Stight for unit Mn;
severe for unit Mm;
channeled; severe
for unit Mo ; seeped.

Severe: slow
permeability.
Slight.?

Severe: bedrockis at

depth of 1% to 3%
feet; & to 80 percent
slopes.

Bevere: slow permea-
- bility; 8 to 50 per-
cent slopes.

Severe: slow permea-
bility; bedrock is at
depth of 1% to 3%
fect: 8 to 70 percent
slopes.
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Suitability as source of — Soil features
affecting—

Boil series and Hydrologic seil

map symbols group

Topsoil Sand and gravel ! Road fill Road loeation
*Pentz: PIF._.__._. Poor: fine sandy Unsuitable: bed- Good: A-1 Do . Decomposed tuff is

For Supan part, loam over very rock is at depth material. at depth of % to
see Supan gravelly sandy of 34 1o 114 feet. 114 feet; 50 to 70
series. loam ; bedroek is percent sglopea.

at depth of 14 to
1Y% feei.
Perkins:

PlA o ao-C Fair: loam over Unsuitable: more Fair to poor: A-4 Co e Most features are
clay loam. than 50 percent or A-6 ma- favorable.

fines. terial.

PmA, PmB, PmC,| Fair: gravelly Poor for sand; 35 Fair to poor: A-4 G - Weakly cemented
PmD, PnA, loam over grav- to 50 percent or A—6 ma- material at depth
PoA, PeB, elly clay loam. fines. Poor to terial, of 2 to 3 feet in

unsuitable for units PoA and
gravel; 15 to 30 Po B; unit PnA is
percent gravel. seeped; 0 to 30
percent slopes.
Red Bluff:

RbA, RbB._._.__ Poor: clay loam Unsuitable: more Poor: A-6or B ___ Most features are
over clay. than 50 percent A-7 material. favorable.

fines.

ReA, ReB_______ Poor: gravelly Poor to unsuitable Fair to poor: A-4, | Cooo o ______. Consolidated cobbly
loam over grav- for sand; 35 to A-6, or A7 clay is at depth of
elly clay. 55 percent fines. material, 2 to 3 feet.

Poor to un-
suitable for
gravel; 20 to 50
percent gravel.
*Redding: RdA, Poor: gravelly Unsuitable: Fair to poor: D e Hardpan is at depth
RdB, ReA, ReB. loam over clay; mostly mare than A-4or A-7 of 1 to 24 feet.

For Red Bluff hardpan is at 50 percent fines. material,
parts of units . depth of 1 to 2}4
ReA and ReB, feet.
see units RcA
and RcB of
the Red Bluff
series,

See footnotes at end of table,
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Hoil features afecting—Contiriued

Degree and kind of
limitation for—

Water retention struetures

Embankments

Resorvoir areag

Agricultural drainage

Irrigation

Septic tank
filter fields

Medium strength; low to
miedium compressi-
bility; medium to high
gusceptibility o pip-
ing; low to medium
permeability after
compaction; fair to
gaod compaction
characteristics.

Medium to low strength;
medium compressibil-
ity; low to medium
susceptibility to
piping; low permea-
bility after compac-
tion; fair to good
compaction charac-
teristics.

Medium strength; low
to medium ecompress-
ibility; low to me-
dium susceptibility to
piping; low permea-
bility after com-
paction; good to
fair eompaction
characterigtics.

Medium to low strength;
medium compressibil-
ity; medium to low
susceptibility to
piping; low permea-
bility after compac-
tion; good to fair
compaction charac-
teristics.

Medium to low strength;
low to medium com-
pressibility; low to
medium susceptibility
to piping; low per-
meability after
compaetion; fair to
good compaction
characteristies.

Medium to low strength;
medium to high com-
Ppressibility; low to
medium susceptibility
to piping; low permea-
bility after compac-
tion; fair compaction
characteristics.

Moderately rapid per-
meability ; decom- .
posed tufl is at depth
of 14 to 114 feet; 50 to
70 percent slopes.

Slow permeability. ... -

Slow permesbility;
weakly cemented
material at depth of
2 to 3 feet in units
PoA and PoB; 0 to
30 percent slopes.

" Moderately slow
permeahility.

| Stow permeability;

consolidated cobbly
clay is at depth of 2 to
3 feet.

Very slow permea-
bility; hardpan is at
depth of 1 to 2k
feet.

Moderately rapid per-
meability; decom-
posed tufl is at depth
of ¥4 to 114 feet.

Slow permeability . __.__

Slow permeability;
weakly cemented
material at depth of
2 to 3 feet in units
Po A and PoB; unit
Pn A is seeped.

Moderately slow
permeability.

Slow permeability; .
consolidated cobbly
clay is at depth of 2 to
3 feet.

Very slow permea-
bility; hardpan is at
depth of 1 to 24
feet.

Low water-holding
capacity ; moderately
rapid water intake
rate; decompased tuff
is at depth of ¥ to 134
feet; 50 to 70 percent
slopes.

High water-holding
capacity; medium
water intake rate.

Medium to high water-

holding eapacity; .
medium water intake
rate; units PoA and
Po B have weakly
cemented material at
depth of 2 to 3 feet;

0 to 30 percent slopes.

High water-holding
capacity; moderate
water intake rate;

0 to 8 pereent slopes.

Medium water-helding
capacity; moderate
water intake rate;
congolidated cobbly
clay is at depth of 2
to 3 feet; 0 to 8
percent slopes.

Low water-holding ca-
pacity; moderately
rapid water intake
rate; hardpan is at
depth of 1 to 24
feet; 0 to 8 percent
slopes.

Severe: bedrock is at.
depth of ¥ to 1%
feet; 50 to 70 per-
cent slopes.

Severe: _slow per-
meability.

Severe:. slow_ perme-

ability.

Severe: moderately
slow permeability.

Bevere: slow per-
meability.
Severe: very slow

permeability;
hardpan is at depth
of 1 to 2% feet.
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TABLE 6.—Interpretatons of engineering

Suitability as source of— . . Boijl features
affecting—

Soil series and Hydrologic soil

map symbols group

Topsoil Sand and gravel ! . Road fill . Road loeation
eiff: ‘

RiB, RhA__.____ Fair to poor: Goaod to [air for Good. ________.____ B Very gravelly sand
sandy loam and sand; 0 to 25 : below depth of 344
fine sandy loam pereent fines. to 3 feet.

OVer very grav- Fair for gravel
elly sand. below depth of

40 inches; 60 to
70 percent gravel.

RgA, RgB_._____ Good.___________.__ Poor to good for Fair to goad: B Most features are
sand; 20 to 45 A-2o0r A4 favorable.
percent fines, material.

Unsuitable for
gravel; 0 to &
percent gravel.

RkA________.___ Fair to poor: Fair to good for Good e N T YVery gravelly sand
gravelly fine sandy sand; 20 to 35 below depth of 344
loam over very percent fines. to 3 feet.
gravelly sand. Fair to poor for

gravel; 25 to 70
percent gravel,

RIA, RmA.____._ Good_________.___. Unsuitable: more Fair: A-4 B Unit RmA is seeped__

than 50 percent material,
fines.

RnA, RoA_______ Fair: gravelly Poor for sand; 35 Fair: A4 B Unit RoA is slightly
loam, to 45 percent material. wedt.

fines., Poor for
gravel; 25 to 50
pereent gravel.

Riverwash: Rw, :

Too variable for - : !

valid interpre-
tations,

Rock land: RxF,
Too variable for
valid interpre-
tations.

Rubble land: RyF,
Too variahle for
valid interpre-
tations.
8ee feotnotes at end of table,
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Soil featurcs affecting—Continued

Degree and kind of
limitation for—

Water retention structures

Embankments

Reoescervoir areas

Agricultural drainage

Irrigation

Septic tank
filter fields

Medium to high strength;

low to medium com-
pressibility ; medium
to low susceptibility
fo piping; medium o
high permeability
after compaction;
fair to good compac-
tion characteristics,

Medium shear sirength;
low to medium ¢om-
pressibility ; medium
to high susceptibility
to piping; low to
medium permeability
after compaction;
fair to good eompac-
tion characteristics.

Medium to high strength;

low to medium com-
pressibility ; medium
to low susceptibility
to piping; medium to
high permeability
after compaction;
fair to good compac-
tion characteristies.

Medium to low strength;
medium compressibil-
ity ; high suscepti-
bility to piping;
medium te low per-
meability after com-
paction; fair to poor
compaction
characteristics.

Medium strength; low
to medium eompress-
ibility; medium to
high susceptibility
to piping; low to
medium permeability
after compaction;
fair to good eompac-
tion characteristics.

Very rapid permeability;
unit RiB ix channeled.

Moderately rapid
permeability.

Very rapid permeability.

Moderate permeahility.

Moderately rapid
permeability.

Very rapid permeability;
unit RfB is channeled.

Moderately rapid
permeahility.

Very rapid permeability.

Moderate permeability;
unit RmA is seeped.

Moderately rapid
permeability; unit
RoA is slightly wet.

Medium water-holding

capacity; moderately
rapid water intake
rate; 0 to 8 pereent
slopes; unit RfB is
channeled; very gravel-
Iy sand below depth of
314 to 5 feet.

High water-holding

caparity; moderate
water intake rate;
0 to 8 percent slopes,

Medium water-holding

capacity; moderately
rapid water intake
rate; very gravelly
sand below depth of
314 to 5 feet.

High water-holding

capacity; moderate
water intake rate;
unit RmA is seeped.

Medium to high water-
holding capaeity;
moderately rapid
water intake rate;

unit RoA is slightly
wet.

Bevere: {for RIB;
slight for RhAZ2

Slight.

Slight.?

Slight for RIA;
severe for RmA,
seeped.

Slight for RnA;
moderate for RoA;
water table is at
depth of 4 to 5 feet.
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TaBLE 6.—Interpretations of engineering

Suitability as source of — Soil features
affecting—
Hoil series and Hydrologic soil
map symbols group
Topsoil Sand and gravel! Road fill Road location

Sehorn: ScB, ScD, Poor: clay; bod- Unsuitable: more Poor: A-T7 Do . High shrink-swell
ScE, SdD2, SeD, rock is at depth than 50 percent material, potential; 3 to 15
SeE, SfF2. of 134 to 4 fcet. fines. : pereent of surface

of SdD2 covered
by stones; shale
ig at depth of
114 to 4 feet; 3
to 70 percent
slopes.

Sheetiron: SgF, Poor:  very grav- Fair for sand; 25 Good_ . ____________ L 2 3 to 15 percent of
SgF, SpG. elly loam; bed- to 35 percent surface covered

rock is at depth fines. Poor for by stones; slate

of 114 to 344 gravel; 40 to 50 is at depth of 1%

feet. pereent gravel, to 3% feet; 30 to
90 percent slopes.

Shingletown:

ShBo e Fair: clay loam Unsuitable: mostly | Poor: A-6 & Water table is at
and sandy clay more than 50 material. depth of 3to 5
loam, percent fines. feet.

SkA L ____ Fair: loam over Poor to unsuitable Poor: A-6 B Most features are
sandy clay loam, for sand; 35 to - mafterial. favorable.

60 percent fines.
Poor to unsuit-
able for gravel;
0 to 40 percent
gravel.

Sierra: SmB, SmC, Fair: sandy loam Unsuitable: mostly | Fairto poor: A4, | Boo____________ Granodiorite is at

SmD, SmD3, SmE. and loam over more than 50 per- A-6, or A-7 depth of 3% to
clay loam; bed- cent fines. . material. more than 5 feet;
rock is at depth 3 to 50 percent
of 3% to more slopes.
than 5 feet.

Bites:  SnC, SrD, Fair to poor: loam | Unsuitable: more Fair to poor: A—4, | B 1 to 3 percent of
SnE, SnF, SeD, and clay loam than 50 percent A-6, or A-7 surface of SoD
SpE. over clay; bedrock fines. material. covered by stones;

iz at depth of 4 to sandstone is at

maore than 5 feet. depth of 4 to more
than 5 feet; 5 to
70 percent slopes.

Spreckels: SrA, SrB_| Poor: fine sandy Unsuitable: mostly | Fair fo poor: A-4 | Coommee o= High shrink-swell

loam and loam, more than 50 per- or A—7 material. potential ; hardpan

over clay; hard- cent fines. is at depth of 13

pan is at depth of o 3 feet.

134 to 3 feet.

See footnotes at end of table,
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Hoil features affecting—Continued

Degree and kind of
limitation for—

Water retention structures

Emhankments

Reservoir areas

Agricultural drainage

Irrigation

Beptic tank
filter fields

Low strength; high eom-
pressibility; low
susceptibility to
piping; low permea-
bility after compac-
tion; fair to poor
compaction charac-
teristics.

Medium to high strength;
low compressibility;
medium to low sus-
eeptibility to pip-
ing; medium to low
permeahbility after
compaction; good to
fair compaction
characteristics.

Medium to low strength;
medium compresgibil-
ity; medium suscep-
tibility to piping;
medium to low per-
meability after com-
paction; fair to
good compaetion
characteristics.

Medium to low strength;
medium compressibil-
ity; medium suscep-
tibility to piping;
low permeability
after compaection;
fair to good compac-
tion characteristics.

Medium to low strength;
medium compressibil-
ity ; medium suscepti-
bility to piping; low to
medium permeability
after compaction; fair
to good compaction
characteristics,

Medium to low strength;
medium compressibil-
ity; medium suscepti-
bility to piping;
medium to low perme-
ability after compac-
tion; fair to good com-
paction characteristics.

Low to medium strength;
medium to high com-
pressibility; low to
medium susceptibility
te piping; low perme-
ability after compac-
tion; fair compaction
characteristics.

Slow permeability;
shale is at depth
of 13 to 4 feet:
3 to 70 percent
slopes.

Moderately rapid
permeability;
slate is at depth
of 13 to 3% feet;
30 1o 90 percent
slopes.

Moderately slow
permeability.

Moderately slow
permeability.

Moderately slow perme-
ability ; granodiorite is
at depth of 3% to
more than 5 feet; 3 to
50 percent slopes.

Moderately slow perme-
ability; sandstone is at
depth of 4 to more
than 5 feet; 5 to 70
percent slopes.

Yery slow perineabih’ty ;
hardpan is at depth of
1% to 3 feet.

Slow permeability;
shale is at depth
of 1% to 4 feet.

Moderately rapid
permeability;
slate is at depth
of 134 ta 3% feet,

Moderately slow
permeahbility ; water
table iz at depth of 3
to b feet.

Moderately slow
permeability,

Moderately slow perme-
ability; granodiorite is
at depth of 34 to
more than 5 feet.

Moaoderately slow perme-
ability; sandstone is at
depth of 4 to more
than 5 feet.

Very slow permeability;
hardpan is at depth of
1% to 3 feet.

Low to medium water-

holding capacity;
slow water intake
rate; shale is at
depth of 1% to 4
feet; 3 to 70 percent
slopes.

Low to medium water-

holding capacity;
rapid water intake
rate; slate s at
depth of 1% to 3%
feet; 30 to 90 percent
slopes.

High water-holding

capacity; moderately
glow water intake
rate; water table is
at depth of 3 t0 5
feet; O to 8 percent
slopes.

High water-holding

capacity; moderate
water intake rate;
0 to 3 percent
slopes.

Medium to high water-

holding capacity;
moderate water intake
rate; granodiorite is at
depth of 3} to more
than 5 feet; 3 to 50
percent slopes.

High water-holding

capacity; moderate
water intake rate;
sandstone is at depth
of 4 to more than 5
feet; & to 70 percent
slopes.

Medinm water-holding

capacity ; moderate
water intake rate;
hardpan is at depth
of 1% to 3 feet; 0 to
8 percent slopes.

Bevere: slow per-
meability; bed-
rock is at depth
of 114 to 4 feet;
3 to 70 percent
slopes.

Bevere: bedrock is
at depth of 1% to
3% feet; 30 1o
90 percent slopes.

Severe: moderately
slow permeability;
" water table is at
depth of 3 to &
feet; bedrock is
at depth of 3% to
more than 5 feet.

Severe: moderately
slow permeability.

Severe: moderately
slow permeability ;
bedrock is at depth
of 3% to more than
5 feet; 3 to 50 per-
cent slopes.

Severs: moderately
slow permeability;
bedrock is at depth
of 4 to more than 5
feet; 5 to 70 per-
cent slopes.

Severe:; very slow
permeability ; hard-
pan is at depth of
114 to 3 feet.
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Hoil features
affeeting—

Suitability as source of—

Soil series and Hydrologic soil
map symbaols group

Topsoil

Band and gravel !

Road fill

Road location

Stonyford: SsE, SsG.

Supan: StC, StD,
StE, SuD, SuE.

Tailings and Placer
digegings: TaD.
Too variable for
valid inter-
pretations.

Tehama: ThA, TbE,

ThC.

Toomes: TcE, TeD_.

Tujunga: TFfA, TiB__

Tuscan: ThA, ThB..

Poor: gravelly
loam over gravelly
elay loam; bed-
rock iz at depth of
1% to 2 feet.

. Poor: leam to

gravelly loam
over gravelly clay
loam; bedrock is
at depth of 2 to
34 feet.

Fair:  loam over
silty elay and
very gravelly clay
loam.

Poor:  stony loam;
bedroek is at
depth of ¥4 to 1%
feet.

Poor: loamy sand
and zand over
very gravelly and
very cohbly sand.

Foor: cobhly clay
loam; hardpan
is at depth of 13
to 114 feet,

See footnotes at end of table,

Unsuitable: bed-
rock is at depth of
114 to 2 feet.

¢ Poor to unsuitable
for sand; 35 to 30
percent fines.
Poor to unsuit-
able for gravel;
10 to 30 percent
gravel.,

Unsuitable to a
depth of 45 inches:
over 50 percent
fines. Fair for
sand below; 10 to
25 percent fines.
Fair for gravel
below; 50 to 80
percent gravel.

Unsuitable:  decom-
posed tuff is at
depth of 14 to 114
feat.

Good for sand.
Fair to unsuitable
for gravel; 00 to 65
percent gravel.

TUnsuitable: hard-
pan iz at depth
of 14 to 114 feet;
gravelly and
cobbly alluvium,
helow hardpan.

Poor:

Fair to poor: A-4

or A-6 material.

Fair to poor over

good: A-4or
A7 over A-2
material.

Fair to poor: A-4 or

A—6 material.

Fair: A-4 material__

A-6 material_

3 to 10 percent of
surface covered by
stoneg; greenstone
is at depth of 134
to 2 feet; 30 to 75
percent slopes.

3 to 10 percent of
surface of units
SulD and SuE
eovered by stones;
deeomposed tuff
is at depth of 2
to 3% feet; O to
50 percent slopes,

0 to 15 percent
slopes.

10 to 20 percent
stones; decom-
posed tuff iz at
depth of 34 to 114
feet; 0 to b0
percent slopes.

Very gravelly and
very cobbly sand
below depth of 3
ta 5 feet.

15 to 25 percent
cobblegtones;
hardpan is at
depth of 1 to 114
feet.
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8oil features affecting—Continued

Degree and kind of
limitation for—

Water retention structures

Embankments

Reservoir areas

Agricultural drainage

Irrigation

Septic tank
filter fields

Medium strength; low to
medinm compressibil-
ity; medium suscepti-
hility to piping; low to
medium permeability
after compaction; good
to fair compaction
characteristics.

Medium strength; low o
medium compressibil-
ity ; medium suscepti-
bility to piping; low to
medinm permeability
after eompaction ; good
to fair compaction
characteristics.

Medium strength; medi-
um compressibility;
medium to low suscep-
tibility to piping;
medium to low perme-
ability after compac-
tion; good to fair
sompaction character-
isties,

Medium to low strength;
medium compressibil-
ity; medium suscep-
tibility to piping; low
to medium permeabil-
ity after compaction;
fair to good compac-
tion characteristics.

I Medium to high strength;

low compressibility;
madium to low sus-
ceptibility to piping;
medium to high
permeability after
compaction; good to
fair compaction
characteristics.

| Medium strength;

medinm to low comn-
pressibility ; medium
susceptibility to piping;
medium to low perme-
ability after compac-
tion; fair to good
compaction character-
istics.

Maoderate permeability;

greenstone is at depth
of 1% to 2 fect; 30 to
75 percent slopes.

Moderately slow perme-

ability ; decomposed
tufl is at depth of 2 to
3% feet; 0 to 50 per-
eent slopes.

Slow permeability; 0 to

15 percent slopes.

Moderate permeability;

decomposed tuff is at
depth of 4 to 1% feet;
0 to 60 percent slopes.

Very rapid permeability_ _

Very slow permeability;

hardpan is at depth of
14 to 134 feet.

Moderate permeability ;
greenstone is at depth
of 115 to 2 feet.

Moderately slow perme-
ability ; decomposed
tuff is at depth of 2 to
3% feet.

Slow permeability. ______

Moderate permeability;
decomposed tuff is at
depth of ¥4 to 1% fect.

Very rapid permeability__

Very slow permeability;
hardpan is at depth of
14 to 1Y feet.

Low water-holding
capacity ; moderate
water intake rate;
greenstone is at depth
of 1% to 2 feet; 30 to
75 percent slopes.

Medium water-holding
capacity ; moderate
water intake rate;
decomposed tuff is aé
depth of 2 to 334 feet;
0 to 50 percent slopes.

High water-holding
capacity ; moderate
water intake rate; 0 to
15 percent slopes,

Low water-helding
capaeity ; moderate
water intake rate;
decomposed tuff is at
depth of ¥4 to 13 feet;
0 to 50 percent slopes.

Low water-holding
capacity; rapid water
intake rate; 0 to 8
percent slopes,

Low water-holding
capacity; moderately
slow water intake rate;
hardpan is at depth of
14 to 134 feet; O to 8
poreent slopes.

Severe: groenstone 18
at depth of 1} to 2
feet; 30 to 73 per-
cent slopes,

Severe: moderately
slow permeability;
bedrock is at depth
of 2 to 3} feet; 0 to
30 percent slopes,

Hevere: Slow
permeability.

Severe: decomposcd
tuff is at depih of
14 to 134 feet; 0 to 30
percent slopes.

Slight.?

Severe: very slow
permeability ; hard-
pan is at depth of 4
to 114 feet.
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TABLE 6.-—Interpretations of engineering

Soil series and
map symbaols

Suitability as source of—

Hydrologic soil

Soil features
affecting—

group
Topsoil Sand and gravel ! Road fill Road locaticn
Vin. i .

VeA, VIA________ Good_o o ________ Unsuitable: more Fair: A4 B for unit VeA, Unit VIA is seeped;
than 50 percent material. C for unit VfA. | most other features
fines. are favorable.

VgB_ . Fair: gravelly Poor for sand; 40 | Fair: A-4 Bl Most features are

loam. to 80 percent -material. favorable.
fines. Poor for
gravel; 25 to 45
percent gravel. \
Wet alluvial land:
Wa.
Too variable for
valid interpre-
tations. -
*Windy: WeD, Poor: ‘stony sandy | Good to fair for Good_ . ____________ B ___. 1 to 10 percent of

WIE, WIG, WgE.
For McCarthy
part of all
units, see
McCarthy
series.

loam and very
gravelly sandy
loam; bedrock is
at depth of 3% to
5 feet.

sand; 5 to 35
percent fines.
Fair to unsuitable
for gravel; 5 to 60
percent gravel.

surface covered by
stones; voleanic
rock is at depth of
314 to 5 feet; 0 to
75 percent slopes.

1 Fines mentioned in this column refer to material that passes a No. 200 gieve.
2 Contamination of ground water may result where septic tank filter fields are installed.
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Soil features affecting—Continued

Degree and kind of
limitation for—

Water retention structures

Embankments

Reservoir areas

Agricultural drainage

Irrigation

Septic tank
filter fields

Medium to low strength;
... medium eompressi-
bility ; high suscepti-
bility to piping;
medinm to low perme-
ability after compac-
tion; good to poor
compacticn character-
istics.

Medium strength; low to
medium compresgibil-
ity ; medium suscepti-
bility to piping; low
to medium perme-
ability after compac-
tion ; fair to good com-
paction characteristics.

low compressibility;
low susceptibility to
piping; high perme-
ability after compac~-
tion; good compaction
charaeterlstlcs

High to medium strength;

Moderate permeability___

Moderate permeability_._.

Rapid permeability;
voleanic rock is at
depth of 3% to 5 feet;
0 to 75 percent slopes.

Moderate permeability;
unit VEA is seepéd.

Rapid permeability;
voleanie rock is at
depth of 314 to 5 feet.

Moderate permeability ..

High water-holding
capacity ; moderate
water intake rate;
unit VA is seeped.

Medium to high water-
holding capacity;
moderate water intake
rate; 3 to 8 percent
slopes.

Medium water-holding
capacity; rapid water
intake rate; voleanic
rock is at depth of 3%
to 5 feet; 0 to 75 per-
cent, s]opes.

Moderate for VeA,
rmoderate permes-
bility ; severe for
VIA, seeped.

Moderate: moderate
permeability.

Severe: bedrock is
at depth of 3¢ t0 5
feet; 0 to 75 percent
slopes.

3 Percentage of gravel is on a weight basis.
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TaeLE 7.—fngineering

[Tests were performed by District 17, California Division of Highways,' in accordance with methods described in “ California

Moisture- Mechanical analysiz 2
density !
California
Soil name and location Parent material report Depth | Max- Material 3- Percentage
No. imum | Opti- to 104in. in passing sieve—
dry muin diam. dis- .
den- mois- carded in :
gity ture | field sampling | 1%-in. | 1-in. | ¥%-in.
: {estimated) :
Lb. per
Auburn grave]]y loam: Tnches cubic ft. Pereent Perecnt )
1,000 fect east-southeast of center Metamorphosed | D-25461 0-5 109 v |l 100 99
of see. 8, T.31 N,, R. 5 W. basic igneous | D-25462 ‘ 13-27 108 19 |- 100 94
rocks. :
Chaix coarse sandy loam: :
2,000 feet north of northeast corner, . Quartz diorite, D-25464 | 0-9 118 12 || e
sec. 6, T.30 N, R. TW.

Churn gravelly loam:

14 mile east of southwest corner, sec. | Alluvium. D-25466 © 0-10 123 10 |1 100 99 96
3, T.20 N, R. 5 W. D-25467 18-39 123 12 .. 160 9%
Cone gravelly loam:

400 feet west of 54 eorner, sec. 8, | Black voleanie D-25470 | 0-7 84 30 |- P 100 99
T.30N,R.1W. cinders. D-25471 | 7-58 35 23 oL | 100 99 99
D-25472 '58-80+ 99 19 | . R 100 98

Kilarc very stony sandy clay loam: : |
12 mile northeast of W4 corner, Sandstone. D-25479 | 0-10 - 114 14 15 100 a7 95
gec, 23, T, 32 N, R. 1 W, D-25480 |10-24 98 5 S [ PR, R

Los Robles loam: - :
1,100 feet north of W{ eorner, sec. | Alluvium. D-25482 |25-40 1147} 15 | |
20, T.31 N, R.3 W.

Newtown gravelly loam:

1,300 feet north-northwest of south- | Alluvium (old D-23484 | 0-8 131 10 15| #92 ! 85 80
ga%;cr corner, sec. 34, T. 30 X., R. terraces). D-253485 [18-35 115 15 | . | 100 99
5 W. . . !
Parrish loam:
Center of NWY, sec. 8, T. 30 N., | Greenstone D-25493 © 0-9 113 | 2 699 98 98
R.7TW, (meta-ande- D-25494 | 9-30 113 1 Uy FENSUORSR VU P,
site). ‘ |
Perkins gravelly loam: )
500 feet east of northwest corner, = Alluvium, D-25487 010 127 10 oo 699 99 o7
see. 7, T.29 N, R. 4 W, D-25488 | 32-54 119 12 | |eao - 100 99
D-25489 | 54-60 125 10 oo e 999 95 92
Red Bluff gravelly loam: :
1,000 feet east and 100 feet =outh = Alluvium, D-25490 0-6 121 2 SR 100
of N34 eorner, sce. 27, T. 31 N., D-25491 | 28-57 115 14 oL (PR 100
R.4W. 1)-25492 | 5767 117 M ||
Reiff fine sandy loam:
Y mile east of northwest eorner, | Alluvium. D-25473 0-8 113 16 ||
sec. 9, T.30 N, R. 4 W. D-25474 | 18624 114 14 ||
Sehorn silty clay:
300 feet south of N corner, sec. | Shale. D-25459 0-11 11 .2 R RPN FRUURUIU VRPN P
200 T.32 N, R. 2 W. D-25460 | 20-28 101 11 SR RS (RSP FRIIpI
Supan gravelly loam:
14 mile east of southwest corner, | Andesitie tuff, D-25476 0-6 118 13 15 597 95 92
sec. 18, T.31 N, R. 2 W. |

See footnotes at end of table,
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fest data
Materials Manual for Testing and Control Procedures” (4). Abscnee of information indicates that no determination was made]
Mechanical analysis *—Continucd Clasgification
Percentage passing sicve—Contlinued Pereentage Liquid | Plasticity
smaller than— limit index
——— e — ]| AASHO3 Unified ¢
3-in. No. 4 No. 10 | No. 40 ‘ No. 60 No. 200 0.005 0.001
(4.5 mm.) | (2.0 mm.) (0.42mm.) (0.25 mm.)| (0.074 mm.) ' mm. min.
o - i | — —
Pereent
96 94 &9 rid T2 G0 26 8 31 8 | A-4(5) MI~CL
92 a1 82 67 62 a4 29 15 34 9| A-4(4) MIL-CL
100 07 77 49 42 30 . 6 0 SNP NP | A-2-4(0) SM
83 73 68 54 49 36 11 4 21 4 | A-4(0) SM-SC
06 43 88 78 74 54 34 18 25 11 | A-6{4) ClL
&89 72 a7 47 43 35 1 4] NP NP  A-2-4(0) SAM
93 79 61 46 42 31 bl 4] NP NP  A-2-4{0) BAM )
846 61 33 20 17 11 0 ] NP NP  A-1-a(0) SP—SM
93 59 82 67 58 39 20 18 28 7| A4 SM-8C
S 100 099 93 990 77 69 26 62 37 | A-7-6(20) CIT
77777777777777777 100 94 87 63 36 25 33 15 | A-6(8) CL
71 64 53 87 52 22 9 4 NP NP | A-1-bi0) | SM
98 93 fata] 75 69 b4 23 20 39 20 | A-G(8) CL
97 96 93 84 77 57 27 13 29 7| A-d(d) ML-CL
_______ 1100 98 90 85 70 38 26 36 16 | A-6(9) CL
93 88 82 61 a4 41 i1 5 25 10 | A—4(1) 8¢
96 93 88 61 a0 36 34 27 34 15 | A-6(2) s8C
85 74 70 had 47 32 26 18 34 20 | A-2-6(2) 8C
U7 90 77 G4 47 37 25 13 31 12 © A-6(1) 5C
99 96 93 54 80 68 49 34 45 27 - A-T-6{14) CL
! 100 99 97 ¥i 52 69 47 31 37 18~ A-6(10) CI
_____ N 100 06 89 40 6 0 NP NP | A-4(1) =M
_______ [P 100 93 84 25 3 0 NP NP | A-2-4(0) SM
___________________ 100 98 96 95 64 33 71 49 | A-7-6(20) | CH
_______ 100 93 87 82 75 41 17 67 43 | A-T-6(20) CH
87 83 78 8 R0 a8 15 A i 30 10 | A4(1) sSC
490-728--T4 10
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Moisture- Mechanical analysis 2
density !
Californis
SBoil name and location Parent material report Depth | Max- | Opti- Material 3- Percentage
No. imum | mum to 10-in. in passing sicve—
dry mois- diam. dis-
den- ture earded in
sity field sampling | 1¥-in.| 1-in. | 3-in.
{estimated)
; Lb. per
Tnches cubic fi. | Percent Pereend
Tuscan-cobbly loam:
200 feet southcast of northwest | Alluvium from D-25496 0-16 125 11 25| 998 95 092
corner, sec. 36, T. 30 N, R. 3 W, Tusean for-
: mation.
|

! Based on the method of test for relative compaction of untreated and treated soile and aggregates, test method No. Calif. 216E.

? Mechanieal analyscs by California Division of Highways. The procedure frequently may differ somewhat from results that would
have been obtained by the soil survey procedure of the Soil Conservation Sorviee (8CS). In the California procedure, the fine material
is analyzed by the hydrometer methed and the various grain-size fractions are caleulated on the basis of all the material, including that
coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analvzed by the pipette method and the
material eoarser than 2 millimeters in diameter is excluded from caleulations of grain-size fractions. The méchanical analyscs used in this

table are not suitable for use In naming textural classes for soil.

Shrink-swell potential is the relative change in volume
to be expected of soil material as the moisture content.
changes, that is, the extent to which the soil shrinks as it
dries out or swells when it gets wet. The extent of shrink-
ing and swelling is influenced by the amount and kind of
clay in the soil and the coefficient of linear extensibility.
Shrinking and swelling of soils causes much damage to
building foundations, roads, and other structures. The
shrink-swell ratings in table 5 are an indication of the
hazard to structures resulting from this volume change. A
rating of low indicates that the soil is not subject to or is
only slightly subject to shrinking and swelling and is more
suitable as a site for construction than other soils if other
features are favorable. A rating of moderate or high
indicates a greater shrink-swell potential. Such a rating
does not mean that a structure cannot be built, but it is a
warning that shrinking and swelling are hazards,

Corrosivity to uncoated steel pertains to potential soil-
induced chemical action that dissolves or weakens uncoated
steel. The rate of corrosion of uncoated steel is related to
soil properties, such as drainage, texture, total acidity, and
electrical conductivity of the soil material. Tnstallations of
uncoated steel that intersect soil houndaries or soil horizons
are more susceptible to corrosion than installations entirely
in one kind of soil or in one soil horizon. The depth to
which a pipe or other item of steel is buried can affect the
rate and extent of corrosion. Ratings for corrosivity are
based on soil in its natural state and do not consider the
effects of other factors, such as amount of soil water
or adding fertilizer or salts to the soil. Corrosion to un-
treated steel pipes or other items of steel is likely to be
increased by electrical leaks from underground cagle and
by electrical charges resulting from dissimilar composition
of metals, Ratings of Zow, moderate, and high are based on
the soil texture, drainage class, and total acidity, and on
conductivity of the saturation extract. A corrosivity rat-
ing of Jow means that there is only a slight probability of
soil-induced corresion damage. A rating of moderate indi-
cates a greater probability. A rating of Aigh means that

there is a high probability of damage, so that protective
measures should be used to avoid or minimize damage.

Engineering interpretations of soils

The soil interpretations in table 6 are baged on the engi-
neering properties of soils shown in table 5, on test data
for soils in this survey area and others nearby or adjoin-
ing, and on the experience of engineers and soil scientists
with the soils of the Shasta County Area. In table 6
ratings are used to summarize limitations to use of the
soils for all listed purposes other than for agricultural
drainage, water retention structures, irrigation, and road
location. For these particular uses, table 6 shows soil fea-
tures that should not be overlooked in planning, installa-
tion, and maintenance.

Ratings are given for the suitability of the soil material
for topsoil, sand and gravel, and road fill. The ratings are
good, fair, and poor,

Topsotl is used for topdressing an area where vegetation
is to be established and maintained. Suitability is affected
mainly by ease of workability and spreadability of the
soil material in preparing a seedbed; response of plants
when fertilizer is applied; and thickness of material. Tex-
ture of the soil material and its conteut of stone fragments
are characteristics that affect suitability, but also consid-
ered in the ratings is damage that results at the area from
which topseil is taken.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 6 provide gnid-
ance about where to look for probable sources. The snitabil-
ity ratings are based on the percentage of fines or gravel
present in the soil. The ratings do not take into account
thickness of overburden, location of the water table, thick-
ness of layers, or other factors that affect mining of the
materials. Also, the ratings do not indicate the quality of
the deposit.

Road {ill is soil material used as subgrade or in embank-
ments for roads. The suitability ratings reflect (1) the
predicted performance of soil used for subgrade or after
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Mechanical analysis 2—Continued Clagsification
Percentage passing sieve—Continued Percentage Liquid | Plasticity
smaller than— | limit index
— AASHO? Unified ¢
4-in. No. 4 Na, 10 No. 40 No. 60 No. 200 0.005 0.001
4.7 mm.) | (2.0 mm.) |(0.42 mm.)[{0.25 mm.)| (0.074 mm.) | mm. mr.
Fereent
84 79 72 @0 52 36 17 9 23 4 | A-4(0) SM-5C

¢ Baged on AASHO Designation M 145-49 (1.

+ Based on the Unified soil classification system (28). 8C8 and Bureau of Public Roads (BPR) bave agreed to consider that all coils
having plasticity indexes within 2 points from A-line are to be given a horderline classifieation. An example is ML-CL.

5 N P=Nonplastic.
U 100 percent passed the 2-inch sieve.
T Gravel discarded from sample.

it has been placed in an embankment that has been prop-
erly compacted and provided with adequate drainage and
(2) the relative ease of excavating the material at borrow
areas. Suitability ratings for road fill are based on the
estimated AASITO classifications given in table 5.

The Soil Conservation Service has devised a method of
grouping soils for hydrologic purposes. It is based on the
mntake of water at the end of long-duration storms occur-
ring after prior wetting, opportunity for swelling, and
without the protective effects of vegetation. Each soil pro-
file in the table is rated A, B, C, or D. In broad terms,
group A soils have the least amount of runoff, and group
D soils the most. Groups B and C are gradations between
these two. Additional information on the subject of rain-
fall infiltration is available in the U.S. Department of
Agriculture Yearbook for 1955 (75} and in the SCS Na-
tional Engineering Handbook, “Hydrology” (7).

Some features that adversely affect the location of roads
are stones and rocks on and in the soil, slope, shrink-swell
potential, topography, and susceptibility to flooding. These
features were considered in relation to secondary roads
and streets under the heading “Road location.” Major
highways were not included in the consideration.

Embankments, dikes, and levecs require that soil mate-
rial be resistant to seepage and piping and that such char-
acteristics as stability, shear strength, and compactibility
be favorable. Presence of stones or organic material in a
soil are among the unfavorable factors.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils suitable for pond reservoir areas have low
seepage, which is related to permeability and depth fo
fractured or permeable bedrock or other permeable ma-
terial. Slope also affects the nse of soils for this purpose.

Agricultural drainage is affected by such soil properties
as permeability, depth to claypan, rock, or other layers that
inflnence rate of water movement; depth to the water ta-
ble: susceptibility to stream overflow ; salinity or alkalin-
ity; and availability of outlets for drainage.

Soil features considered in table 6 with reference to
snitable irrigation practices for a soil are: slope, depth of
root zone, rate of water intake at the surface, claypans,
amount of water available to plants, and depth to bedrock.

Septic tank filter fields are subsurface systems of tile or
perforated pipe that distribute effluent from a septic tank
into natural soil. The most restrictive layer in the profile is
evaluated. The soil properties considered are those that
affect absorption of effluent and construction and opera-
tion of the system. Properties that effect absorption are
permeability, depth to water table or bedrock, and suscep-
tibility to flooding. Slope is a soil property that affects
layout, and construction and also the risk of soil erosion,
lateral seepage, and downslope flow of efflnent. Large
rocks or boulders increase construction costs.

Soil limitations are indicated by the ratings slight,
maoderate, and severe. Slight means that soil properties
oenerally are favorable for the rated use, or in other
words, limitations are minor and are easily overcome.
Moderate means that some soil properties are unfavorable
but can be overcome or modified by special planning and
design. Severe means that soil properties are so unfavorable
and o difficult to correct or overcome as to require major
soil reclamation and special design.

Engineering tesl dota

Table 7 shows the enginecering test data for several
soil series sampled in stated sites within the survey area.
The test data indicate engineering characteristics of the
soil at specific locations. It must be recognized that there
are variations in the physical characteristics of the soil
at other locations. Most of the data fall within the esti-
mated range of properties listed in table 5.

General soil conditions by geomorphic provinces

The section “Formation and Classification of the Soils”
briefly describes the geology of the survey area. Some gen-
eralizations pertaining to engineering works can be drawn
from this information. Four geomorphic provinces—the
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Cascade Range, Klamath Mountains, Coast Range, and
Great Valley of California—are discussed.

The Cascade province is characterized by soils that have
a relatively porous substratum. In this area sites for
foundations for proposed water retention structures
should be cavefully investigated. Some faultlines are no-
ticeable in the area, but they are less nurnerous than in the
Klamath province. Soils in watersheds at higher eleva-
tions are generally very porous and have little surface
runoff. Much of the subsurface flow returns at lower eleva-
tions to form perennial streams. Many soils below the tim-
berline have large amounts of runoff, but crosion generally
is slight. The Cascade provines contains the principal
source of cinders in the survey arca.

The Klamath province contains a large number of fault-
lines, most of which are located in an arca north of the
Whiskeytown Reservoir. Many of the soils are shallow and
highly susceptible to erosion if protective vegetation is re-
moved. Large amounts of runoff, along with large amounts
of sediment, can be expected.

The Coast Range provinee also has large amounts of
surface runoff. Few faultlines arc apparent in the area.
Deeply weathered shale, generally dipping to the cast,
causes foundation seepage and a lack of stability in water-
retention strnctures in places.

Much of the Great Valley province is farmed, High and
mtermediate terraces generally have large amounts of sur-
face runoff. They are characterized by soils that have slow
or very slow perineability and that are commonly under-
lain by a hardpan. Low terraces form somewhat of a tran-
sition between these and recent valley alluvium. The recent
alluvium is along the Sacramento River and its major trib-
utaries. Tt provides the main source of concrete aggregate
in the survey area,

SOTIL

Formation and Classification of Soils®

This section deseribes the major factors of soil formation
and tells how these factors have affected the soils of the
Shasta County Area. It also explains the current system
for classifying soils and places the soil series represented
in the survey area in some categories of that system.

Factors of Soil Formation

Soil as a natural formation on the earth’s surface is
composed of organic and mineral materials in which plants
grow. Soils differ in appearance, composition, manage-
ment requirements, and productivity in different localities,
commonly within short distances, The factors that cause
soils to differ are (1) the physical and mineralogical com-
position of the parent material of the soil; (2) the relicf
or lay of the land; (3) the climate under which the soil
material has accumulated; (4) the biological activity, in-
cluding the plant and animal life in and on the soil; and
(5) the length of time the forces of formation have acted
on the soil material. Each soil is affected by all five fac-
tors, but the relative effect and importance of each factor
varies from one soil to another.

*RBy 8. BUrkrTT JOIINSON, g0il specialist, Seil Conservation Serv-
ice, retired,

SURVEY

Parent material and relief

The geology and the geomorphic history of the survey
arca help to explain the relationship of parent material
and relief to the formation of soils. The Shasta County
Area is in four geomorphic provinces —the Cascade Range,
the Klamath Mountains, the Coast Range, and the Groeat
Valley of California. The Cascade Range extends from the
vieinity of Big Bend southward and castward beyond the
boundary of the survey area. The Kiamath Mountains
cover the northwestern part of the survey area from Pla-
tina to Shasta Dam. The Coast Range extends into the
southwestern corner of the survey area from Platina to
lgo and includes the Bald Hills. The northernmost tip
of the Great Valley of California extends into the survey
area as far as Project City and includes the terraces and
alluvial flood plains (13).

Cascade Range—In the Cascade Range of California,
large gently sloping voleances were built by outpourings
of highly liquid basaltic lava (13). Also, numerous smaller
cones formed along faults as lava flows issued along these
zones of weakness 1n the underlying rock formations, Prob-
ably most of the basalt and andesite flows in the survey
area_originated in Mt. Lassen or in nearby lesser cones,
Explosion debris also covered a few areas.” Although the
volcanocs are nearly extinct, this voleanic activity has per-
sisted into modern times. Mt. Shasta erupted in 1786 {13},
and Mt. Lassen erupted as late as 1917.

Along with the massive basalts and andesites, a large
amount of andesitic and rhyolitic tuffs were extruded. Most
of these tuffs werc deposited in the form of tuff-breceia.
Large amounts of these original rocks have eroded away.
‘The shallow Toomes soils and the deep Supan soils are
on the harder rocks in this area. Supan soils formed in
weakly cemented and more easily weathered layers of tuff.

The basalt and andesite flows generally form broad
plateans, and the lower edges are dissected by canyons.
At intermediate elevations these rock formations are deep-
ly weathered, and the Aiken and Cohasset soils formed m
these areas. At higher elevations soils that have had little
weathering are exemplified by the Windy and McCarthy
soils, On nearby glacial outwash are the Nanny soils. At
lower elevations the soils on recent basalts are represented
by the moderately weathered Guenoc soils. Along with
Guenoc soils, Cone soils formed in the porous gravel of
the explosion debris. Cone soils have little profile forma-
tion. Soils on the lighter colored dacite and rhyolite are
represented by the Forward and Lyonsville soils,

Erosion of the andesite and basalt flows has cxposed
shale, sandstone, and slate. The soils that characterize these
areas containing shale and sandstone arc the Gaviota,
Kilare, and Sehorn serics. Soils of the Josephine, Marpa,
and Sites series formed in slate and shale. These forma-
tions exposed by erosion of voleanic rocks are related to
some of the formations of the Coast Range geomorphic
province. These formations also underlie the Great Valley
ol California and parts of the Cascade Range.

Fertility of the soils that formed on the rocks of the
Cascade Range gencrally is high becanse the rocks are
probably because the sediment in the rocks was weathered
weatherable minerals. Differences in productivity of these
soils depend more on relief, age of the lava flow, and cli-
mate than on other factors,
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Klamath Mountains—When viewed from a high peak,
the ridgetops of the Klamath Mountains appear to be
similar in elevation, and the entire area appears as a former
landscape that has been dissected. Apparently, the
Klamath Mountains were lifted and warped upward to-
ward the east. This uplift resulted in the erosion that has
evolved the rugged landscape of today (73). The part of
this geologic province in the survey area includes the dis-
sected slopes east of the Trinity County boundary and ex-
tends northeasterly to Shasta Lake.

The Klamath Mountains include both metavolcanic and
metasedimentary rocks and also intrusions of granitic
rocks, serpentine, and basalt. The soils that formed in
schist are characterized by the Stonyford series and those
on greenstone by the Goulding, Neuns, and Stonyford
series. Shale underlies the Maymen and Sheetiron soils.
The Henneke soils formed in material weathered from
serpentine rock. Granitic rocks underlie the Auberry,
Chaix, Corbett, and Sierra soils.

The fertility of soils that formed on the metamorphosed
formations of the Klamath Mountains varies widely,
depending on the chemical nature of the rocks and on
the content of weatherable minerals. In general, these
metamorphosed rocks do not weather readily, and shallow
soils are common. Soils from metamorphosed rocks charac-
teristically are gravelly because strata of quartz, quartzite,
and other siliceous rocks are not easily weathered and
remain in the soil as gravel-size fragments. Soils that
formed in metasedimentary rocks have low fertility,
probably because the sediment in the rocks were weathered
in one or more earlier erosion cycles. For example, the
Marpa, Josephine, and Sites soils are less fertile than the
Aiken and Cohasset soils that formed in andesitic rocks.

Narrow bands of serpentine, a strongly metamorphosed
basic rock, are also within the survey area. The infertile
Henneke soils formed in these deposits. The infertility of
these soils is the result, in part, of the large amount of
magnesium in relation to calcium in these soils. The high
concentration of magnesium seriously reduces the uptake
of calcium by plants (3).

Granitic rocks have weathered deeply, but the resultant
soils are droughty and contain a large amount of coarse
quartz grains. The soils are steep, and erosion is rapid,
especially if the cover of plants is destroyed.

Coast Range—The Coast Range formed during the
same span of time as the Klamath Mountains. Only a
small part of the Coast Range is in the survey area. This
part is in the southwestern corner of the survey area and
consists of about 140 square miles of shale and sandstone.
Small scattered areas of these formations also are north
and east of Redding.

Soils that are characteristic of these areas of shale and
sandstone are the Lodo, Millsap, and Sehorn. The shale
and sandstone underlying the Millsap and Sehorn soils
weather more rapidly than those underlying Lodo soils.
The Millsap and Sehorn soils are deeper and more fertile
than Lodo soils. The Sehorn soils are more fertile because
they have high base saturation, partly because of the
underlying calcareous shale.

Great Valley of California—The Great Valley basin
at one time extended over most of the survey area now
occupied by the Sacramento Valley and the Coast Range.
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At times this lowland was under water. The uplift of the
Coast Range narrowed the basin and formed the present
outline of the western margin of the valley. Continuing
deposition and erosion cycles, caused by intermittent
uplifts, produced a series of terraces along the valley
margins.

The part of the Great Valley that is in the survey area
consists of recent alluvial sediment along the Sacramento
River and its tributaries and of a series of elevated alluvial
terraces in a semicircle around the northern end of the
Sacramento Valley (73). The soils that formed on these
alluvial plains and terraces support nearly all of the cul-
tivated crops grown in the survey area.

Soils that characteristically are on the older terraces are
the Clough, Newtown , Igo, Red Bluff, and Red-
ding. Tuscan soils are on slightly lower terraces. These
soils are underlain by gravelly and stony sediment of
various ages. The Inks, Pentz, and Toomes soils formed
in tuffs and tuffaceous sediment.

A few areas of Clough, Red Bluff, and Redding soils
are cultivated. All these soils are relatively infertile be-
cause the soils are dominated by kaoliniti and have a
very low cation-exchange capacity.|Figure 16| compares
the cation-exchange capacity of the Re ufl and Guenoc
soils in the Shasta County Area. These soils formed under
a similar climate, have a similar texture, and are similar
in geologic age. Their mineralogy results, in part, from the
mineral character of the underlying formations.

On younger intermediate terraces, the Hillgate, Moda,
and Tehama soils formed in alluvium derived from vari-
ous types of rocks. Keefers soils formed in alluvium de-
rived mostly from basalts and andesites on terraces, and
Spreckels soils formed in alluvium derived mostly from
pumiceous tuffs.

The Moda and Tehama soils are less fertile than Keefers
soils, probably because of the small amount of weather-
able minerals in the parent material. The alluvium under-
lying these soils probably has passed through at least two
previous erosion cycles. In contrast, the alluvium under
Keefers soils probably has passed through only one erosion
cycle.

Figure 15.—Area of Newtown soils, showing bedding and stratifica-
tion of the underlying Tehama formation.
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Figure 16—Cation-exchange capacity of Red Bluff and Guenoe
goils in the Shasta County Area.

On the lowest terraces the Churn and Perkins soils
formed in alluvium derived from various sources, and
Honn soils formed in alluvium derived in part from pumi-
ceous tuffs.

Along the streams are slichtly weathered recent alluvial
deposits. The Anderson, Honcut, Molinos, Myers, Reiff,
Tujunga, and Vina soils formed in these areas. Differences
in properties of these soils result mostly from differences
in mineralogy and texture of the geologic formations from
which the alluvium was derived.

Climate

Climate has a marked influence on the formation of
soils. Heat and moisture strongly influence the amount and
kind of vegetation that grows, the rate at which organie
matter decomposes, the rate at which minerals weather,
and the removal of material from the different soil horizons
or acenmulation of material in them,

Temperature and precipitation in the survey area differ
according to elevation, except for some local differences.
In the south-central part of the survey area at an eleva-
tion of 500 feet, the annual precipitation is about 25 inches,
and the average annual temperature is about 63° F. Gen-
erally, precipitation increases and temperature decreases
regularly as elevation increases. At an elevation of 2,000
to 2,500 feet, annual precipitation is about 40 to 60 inches,
and the average annual temperature is about 56° F. Pre-
cipitation is similar at elevations as high as 5,000 or 6,000
feet, and at these elevations the average annual tempera-
ture is 48° F. or less. Because of the cooler temperature,
the seasonal snowfall is 50 to 100 inches.

The summers are dry and hot in the valley and warm
and dry at higher elevations. About half the precipitation
falls during December, January, and February and only
2 to 4 percent during July, August, and September. At
low elevations, the average rainfall in summer is slightly
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less than 1 inch, and at higher elevations the rainfall in
summer is about 2 inches. In summer the average daily soil
temperature in the valleys and foothills exceeds 60° I7. for
6 or 7 months, but at higher elevations the soil temperature
rarely is higher than 60° F.

These combinations of moisture and temperature result
in wide variations in rate of weathering by biological and
chemical agents. The relationships of these extremes of
weathering to soil formation are shown inlfigure 17, where
the distribution of clay is shown for three soil profiles.
The small amount, of clay accumulation in Windy soils is
near the surface because the soil temperature below a
depth of about 20 inches is so cold that weathering proceeds
at a very slow rate. Also, the upper 8 inches of the mineral
soil dries out in summer and inhibits weathering in the up-
permost mineral horizon. In addition, the large amount of
water passing throngh the profile of Windy soils tends to
remove colloids {rom the entire profile. In Supan soils
the rate of weathering is very slow during most of the
hot weather. Rainfall is less at lower elevations, and leach-
ing of colloids tends to concentrate the clays at depths of
30 to 45 inches.

Between these extremes of cool, moist winters and hot,
dry summers is the zone of maximum rate of weathering.
In these intermediate areas, summers are warm, and the
soils generally are moist. Chemical and biological weather-
g proceeds at a rapid rate for a longer period. The re-
sult 18 that more colloids arce produced and a concentration
offclays is in the lower part of the profile at a depth of 3 to
5 feet. .

Other evidence of the effects of climate on soil formation
is illustrated in where Windy soils, which oceur
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FPigure 17.—Distribution of clay in the profiles of Cohasset, Windy,
and Supan soils.
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Figure 18—Percentage of organic carbon in soils of the Cohasset,
Windy, and Supan series.

at high elevations, are shown to have about four times
as much organic carbon in the upper 5 inches as Cohasset
soils and about six times as much as Supan soils. This illus-
trates the effects of temperature and moisture on the rate
of decomposition of plant remains.

Differences in the rate of chemical weathering also are
evident in the coloring and reaction of the B horizon of
these three goils. The B horizon of Windy soils is light yel-
lowish brown and very strongly acid; the B horizon of
Cohasset soils is yellowish red and medium acid; and the
B horizon of Supan soils is dark brown and neutral in reac-
tion. Evidently, the greatest amount of oxidation of iron
has taken place in Cohasset soils.

Riological activity

The vegetation in the survey area has had more effect
on the formation of soils than other biological agents.
Farthworms and burrowing rodents have stirred the seils
to a minor degree, but this activity is unimportant com-
pared to the effects of vegetation. The main effects of
vegetation result from the sccumnlation of organic matter
in the surface layer, and from penetration of roots into
the surface layer, the subsoil, and the substratum. The
accumulation of organic matter is small in the valley,
where the period of favorable moisture and temperature 1s
short. In this part of the survey area, the content of
organic matter in the upper foot of the soils generally is
about 1 percent. The more moist soils along streams, how-
ever, are darker than =oils in other areas, and the content
of organic matter is about 2 percent.

The content of organic matter generally increases as
elevation increases because the climate is cooler and more
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motist. In the foothills, under a vegetation of grass, the
content of organic matter in the upper foot of the solls 15
about 2 to 5 percent. At still higher elevations, under a
vegetation of coniferous forest, the content of organic
matter in the upper foot is 4 to 6 percent. At the highest
elevations, the content of organic matter 1s 10 to 15 per-
cent. Decomposition of the organic matter and metabolism
of plants produce acids that Increase the rate of weather-
ing. Leaf litter or duff also insulates the soil against heat
and cold and reduces the rate of evaporation, which in-
creases the length of time favorable for bacterial activity.

Man has disturbed the soilg in the survey area by clear-
ing and eultivating soils, by harvesting timber, by grazing
livestock, and by mining. Of these disturbances, placer
mining has been more widespread. Nearly 9,000 acres of
soil were overturned by gold dredges and placer miners.
Alse, fumes from & emelter destroyed the vegetation in
a large area northwest of Redding, and this loss of vege-
tation resulted in severe erogion.

Time

The age of the soils in the survey area ranges from
very young to very old, The oldest soils are nearly level
and are on high terraces. The youngest soils formed in
recent. deposits of alluvium along streams and in areas
exposed by recent erosion. Seils of intermediate age gen-
erally formed on terraces between old high terraces and
recent alluvium.

The landscapes on which the oldest soils occur have
features that result in very slow erosion. The strongly
weathered soils are nearly level, hummocky, or gently un-
dulating. Runoff is slow on these soils. These soils have
a hardpan or a clay subsoil at a depth of less than 2 feet.
They are very slowly permeable to slowly permeable to
roots and water, acid in reaction, and low in fertility.
These soils particularly Jack nitrogen and phosphorous,
and many have a very low cation-exchange capacity.

The soils that formed in recent deposits of alluvium
generally are deep, permeable, and high in mineral plant
nutrients. They are stratilied and have no noticeable ge-
netic horizons other thana dark-colored surface layoer.

The soils that formed on terraces that are intermediate
in elevation have an intermediate degree of weathering,
In general, the higher the terrace level, the older, more
strongly weathered, and less fertile the soil. On sides of
terraces or on terrace escarpments, the soils generally are
less weathered than the gently sloping soils on tops of
terraces. Because of erosion, soil formation is slower on
the steeper sides of terraces.

Little remains of the oldest surface lavers except on
narrow ridgetops. Erosion has been cqual to soil formation,
and all that remains of the ancient solls are remnant hard-
paus or claypans. Probably some of these ancient soils are
now a substratum of the moderately deep phase of the soils
of the Red Bluff series.

Examples of the soils that formed on old high terraces
are goils of the Clough, Redding, and Tuscan series. Latter
intermediate terraces have such soils as those of the Hill.
gate, Red Bluff, and Spreckels series. Soils on younger ter-
races include those of the Chnrn, Keefers, and Perkins
series, and examples of soils that formed in recent alluvium
are in the Anderson, Honcut, and Reiff series. Tn places tha
terrace soils are underlain by cemented gravel. This type
of substratum is in some of the Keefers and Perkins soils,
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The effect of time on the degree of weathering of soils
underlain by bedrock is much more difficult to estimate.
For example, soils that formed in explosion debris, such
as Cone soils, show little evidence of horizons except for
a dark-colored surface layer. Soils that formed in granitic
rocks show very little evidence of soil formation or they
show much evidence, depending on the kind of relief. Chaix
soils are steep, and they have little horizonation other than
a dark-colored surface layer; but Sierra soils are gently
undulating, and they have a reddish-brown clay loam sub-
soil. Evidently, formation of the subsoil cannot be related
to the age of the soils unless the soilg formed under similar
climatic conditions and in similar parent material and had
a similar rate of erosion.

As soils become older and more strongly weathered, the
soll-forming processes cause changes that are very impor-
tant to farming. In well-drained soils, the changes pro-
duced by soil-forming processes include (1) the leaching
of bagses from the upper part of the soil and consequent
increases in acidity; (2) the formation of clay and its
accumulation in the subsoil; (3) an increase in the phos-
phate-fixing power of soils; and (4) the cementation of
some subsoil layers to form hardpans. Because of such
changes in the older soils of Shasta County Area, intensive
farming is confined mostly to young soils on low terraces
and flood plains. The older soils are used mostly for graz-
ing, irrigated pasture, and dryfarmed crops.

Classification of the Soils

Soils are classified so that we can more easily remembey
their significant characteristics. Classification enables us
to assemble knowledge about the soils, to see their relation-
ship to one another and to the whole environment, and to
develop principles that help us to understand their be-
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havior and their response to manipulation. First through
classification and then through use of soil maps, we can
apply our knowledge of soils to specific fields and other
tracts of land.

Thus in classification, soils are placed in narrow cate-
gories that are used in detailed soil surveys so that knowl-
edge about the soils can be organized and used in managing
farms, fields, and woodland; in developing rural areas;
in engineering work; and in many other ways. Soils arc
placed in broad classes to facilitate study and comparison
in large areas, siich as countries and continents. .

Two gystems of classifying soils have been used in the
Tnited States in recent years. The older system was
adopted in 1938 (2) and later revised (72). The system
currently used was adopted for general use by the National
Cooperative Soil Survey in 1965. It is under continual
study (8, 9, 76). Therefore, readers interested in de-
velopments of the eurrent system should search the latest
literature available. The soll series of the Shasta County
Area are placed in some categories of the current system
in table 8. A detailed description of each soil series repre-
sented in the Shasta County Area is given under “Descrip-
tions of the Soils.” The classification shown in table 8 is
that for each series as it is defined. The classification for
taxadjuncts to soil series is given in footnotes 1 through 7.

Orpers: Ten orders are recognized in the current
system. They are Entisols, Vertisols, Inceptisols, Aridisols,
Mollisols. Spodosols, Alfisols, Ultisols, Oxisols, and Histo-
sols. The soil properties used to differentiate the orders are
those that tend to give broad climatic groupings of soils,
The exceptions, Entisols and Histosols, are in many dif-
ferent climates. Six orders are represented in the survey
arca. They are Entisols, Vertisols, Inceptisols, Mollisols,
Alfisols, and Ultisols.

TasLE 8. —Classification of the soil series by higher categories

Series Family Subgroup Order
Aiken. ... _______ Clayey, kaolinitic, mesie. ... ___._____ XKeric Haplohumults .. ______._____. Ultisols.
Anderson._._.________ Loamy-gkeletal, mixed, nonacid, thermic_ . _________ Typic Xerofluvents_ . ___________._ Entisols.
Anita__ . ______ Fine, montmorillonitie, thermice_ .. _____________.._ Typic Durochrepts - . . _________ Inceptisols.
Auberry_ ... __ ____! Fine-loamy, mixed, thermie_______________._________. Ultic Haploxeralfs______ .. _________ Alfisols.
Auburn________._____ Loatny, mixed, thermie________ . ___________________ Ruptie-Lithie-Xerochrepts_____.____| Inceptisols.
Behemotosh_ ______.___ Loamy-skeletal, mixed, mesic.. . . _._ Ultic Haploxeralfs_ . _._________ Alfisols.
Boomer_______________ Fine-loamy, mixed, mesic_____ . . . . . . Ultic 1aploxeralfs_ .. _.__.___-___| Alfisols.
Chajx_ ... —-_.| Coarge-loamy, mixed, mesic_________.______.__________ Dystriec Xerochrepts___ .. ________ Inceptisols.
Churn__.___._ .. . ____ Fine-loamy, mixed, thermic_________________________ Tttic Haploxeralfs. . ______._._ Alfisals.
Clough___________.___ Clayey-skeletal, kaolinitic, thermie ... . . . . .. - Abruptie Durixeralfs .. ______ Alfizols.
Cohasset_ ... ___ Fine-loamy, mixed, mesic_____._____________________ Tltic Haploxeralfs.._________.___.. Alfizols.
Cone__ ... - . ___ _.| Medial-skeletal, mesic_____ . _____ . ________...___.. Typic Vitrandepts__ . _..____________ Inceptisols.
Corbett ... _____| Mixed, frigid________ . _________._._____. . Typic Xeropsamments_ _____.___.__ Entisols.
Diamond Springs__.___} Fine-loamy, mixed, mesie_________.__________________ Typic Haploxeralts_ . ______________ Ultisels.
Forward.__ . __ _-| Medial, mesie__________________ e Typic Vitrandepts______.._________ Inceptisols.
Gaviota.. ... _ e Loamy, mixed, nonacid, thermie_____________________ T.ithic Xerochrepts__ - ____ . _____ Inceptisols.
Goulding ! . __. S Leamy-skeletal, mixed, mesie_ - _____________________ Lithic Xernchrepts_ o _____ . . _.__. Inceptisols.
Guence®_ ____._ .. ———-| PFine, kaolinitic, thermic__ ... __________________ Typic Rhodoxeralfs___________ ___. Alfigols,
Henmneke_____________. Clayey-skeletal, serpentinitic, thermic . . _ Lithic Argixerolls____ .. _________ Medlisols.
Hillgate .. ... __ Fine, montmorillonitie, thermije_____________________ . Typic Palexeralfs .. _____ .. _.___. Alfizols.
Helland. oo ... __ Fine-loamy, mixed, mesic___._ .. _ e Ultic Haploxeralfs__ . ___ . _._..___. Alfigols.
Honent _______.______ Coarse-loamy, mixed, nonacid, thermic. ... ____ .. Typic Xerorthents_______ ... Entisols.
Honn .. - _ . . Fine-loamy, mixed, thermio_ .. _...__._ [ Mollic Haploxeralfa____.________.__.| Alfisols.
Igo oo Tine-loamy, mixed, thermie_______ e Typic Durizeralfs_ .. ____. ... __ Alfisols.
Inks____. . Loamy-skeletal, mived, thermie_ ____________________ Lithic Argixerolls._______._________ Molliscls.
Jiges . _______ _.| Medial, frigid____ __ oo _ Typic Vitrandepts _________ Inceptisols.
Josephine_____________ Fine-loamy, mixed, mesie. ... ... .. _______ Typic Haploxerults . __________ Ultisols,

See footnotes at end of table.
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Series | Family Subgroup Order
Kanaka_____________. Coarse-loamy, mixed, thermic_____ . ______.___ . ___._. Dystric Xerochrepts_____..____.___ Inceptisols.
Keefers ____._._ —___| Clayey-skeletal, montmorillonitic, thermic____________ Mollic Haplozeralfs_ _ . ________._____ Alfiscls.
Kidd________.________ I Medial, mesic. ___ ______________ . ___ . ___________ Lithic Vitrandepts__ . ______________ Inceptisols.
Kilare_...____________ ' Clayey, montmorillonitie, mesic. ____________________ Typic Haplogerults . ______________ . Ultisols.
Lodo_ . _______ P Loamy, mixed, thermie_ - . . . ____ Lithie Haploxerolls. o ____________ Molligols.
Los Robles_______.___ Fine-loamy, mixed, thermie_ . .___ . ____________.__. Mollic Haploxeralfs. . _____________ Alfisols.
Lyonsville____.___.____ Fine-loamy, mixed, frigid.___ . _ . ___ . ___ . ____._._ Typic Haploxerults .- __.____. Ultisols.
Marpa__ . _______ Loamy-skeletal, mixed, mesie_ . _____ . _____.___._____. Ultie Haploxeralfs . _._____.___.___ Alfisols.
Maymen______________ Loamy, mixed, mesic__ __ _______ ... . . ___.____ Dystrie Lithic Xerochrepts_ .. . ___ Inceptisols.
MoCarthy__________._ Medial-skeletal, megic. ___ . ________________________ Typie Vitrandepts____________ . ___ Inceptisols.
Millsap_____________._ Fine, vermieculitic, thermic .. ___ .. __________ Typie Palexeralfs_ . __.______________ Alfisols.
Millsholm_._______ -__ Loamy, mixed, thermic____ ... ___ . _.__._ e Lithie Xerochrepts_ .- ___.__._._. Inceptisols.
Moda______________ _.| Fine, vermieulitie, thermic_______.____ .. _________ Ahruptic Durixeralfs__ . ____________ Alfigols.
Molinos - ____ . ________ Coarse-loamy, mixed, thermie__._____.___ . . __._.____ Pachic Haploxerolls. . ________._ . __ Mollisols,
Myers. .. _________ Fine, montmorillonitie, thermie. __ ... . ___.________ Entvic Chromoxererts_ .. ... ______ Vertisals,
Nanny_____________ . Loamy-skeletal, mixed, frigid . ______________________ Typic Xerumbrepts________ [ - Inceptisols,
Neuns___.__.______.._. Loamy-skeletal, mixed, mesic.__.___ .. _____ . __._____ Dystric Xerochrepts . _______ Ineceptisols.
Newtown.__._..______ Fine, montmorillonitie, thermie_ . _ _ __________.______ Ultic Haploxerabfs .. _________ Alfisols.
Parrieh____ ... _______ Fine, vermiculitic, mesic____________ .. _____________._ Ultie Haploxeralfs .. _ .. .. . Alfisols.
Pentz._______________ Medial, thermic, shallow__ . ________________________ Typic Vitrandepts_ . ___________ Inceptizols.
Perkins.________ _| Fine-loamy, mixed, thermie.__ ______________________ Mollic Haploxeralfs________________ Alfisols..
Ted Bluff 3. ___ __| Fine, kaohnitie, thermie____________________________ Ultic Palexeralfs__ . _______________ Alfisols.
Redding____._________ Fine, kaolinitic, thermic. . . ___________ ... ... Abruptic Durixeralfs . _ .. ______..__ Alfisols.
Reiff+ ___________._ . Coarse-loamy, mixed, nonacid thermic________________ Typic Xerorthents .. ___.________ Entisols.
Behorn__ ... _____ - Fine, montmorillonitie, thermie_ ___________ . _______ Entic Chromoxererts .. ___________ Vertisols.
Shectiron 5. _______ Loamy-skeletal, micaccous, mesie_ .. _______.____.____ Dystriec Xerochrepts_ ..o ______ Inceptizsols.
Shingletown_________ __ Fine-loamy, mixed, mesic_____ .. ____._________ Aquic Argixerolls__ . ______.____ Mollisols.
Slerra, oo _____ ¢ Tine-loamy, mixcd, thermie . . ..._._. Ultic Haplozeralfs____ . __._______ Alfisols.
Sites_ .o ________ Clayey, kaolinitie, mesic_____ ... . ... Xeric Haplohumults__ .. __._______ Ultisols.
SBpreekels$____________ Fine, mixed, thermic___ .. _______________________. Ultic Palexeralfs__ ___ . ____ . ____ Alfizols.
Stonyford ... ._____ | Loamy, mixed, thermic_______ . __________ . ________ Ruptie-Lithie Mollic Haploxeralfs___| Alfisols.
Bupan_._._.__.._.....! Fine-loamy, mixed, mesic_._____________.___________ Pachie Argixerolls. ____.___________ Mollisols.
Tehamsa. .. ______ . .-.| Fine-silty, mixed thermic___________________________ Typic Haploxeralfs_ _______________ Alfisols.
Toomes_.____._______ Loamy, mixed, thermic . _______________. Lithic Xerochrepts .. __.__ Inceptisols.
Tujunga 7____ . __._____| Mixed, thermic.._ . .. _.____ Typic Xeropsamments_ . _________ Entisols.
Tuscan_ ... __________ Fine, montmorillonitic, thermie_ . . _____ Typic Durixeralfs . . _ __ . __________ Alfisals.
Vina_ .. ___________. Fine-loamy, mixed, thermie___ . ____ . ______.__._ Fluventic Haploxerolls. _.___._____. Mollisols.
Windy__________.____. Cindery, frigid__._.._._ ... e Typie Dystrandepts___ .. ___.___. Inceptisols.

i !

1 The Goulding soils in the Shasta County Area are taxadjuncts
to the Goulding scories because they contain fewer coarse fragments
than is currently defined for the series. They are classified in the
survey area ag loamy, mixed, nonacid, mesic Lithic Xerorthents,

% The Guenoc soils in the Shasta County Ares are taxadjuncts to
the Guenoc series because they contain more coarse fragments than
is currently defined for the series. They are classifed in the survey
arca as clayey-skeletal, kaolinitie, thermic Typic Rhodoxeralfs.

8 The Red Bluff soils in mapping units ReA, Bc¢B, ReA, and
ReB are taxadjuncts to the Iled Bluff series becauses they are
shallower to a duripan than is currently defined for the series.
These soils are classified in the survey area as fine, kaolinitie,
thermic Typic Durixeralfs.

4 The Reiff soils in the Shasta County Area are taxadjunects to the
Teiff series because they have darker colors, more developed struc-

Entisols are young mineral soils that do not have genetic
horizons or have only the beginning of such horizons. They
generally are very young or recent soils.

Vertisols are mineral soils that are high at 2:1 lattice
clays and that lack diagnostic horizons in places. They
shrink and form large cracks when dry and swell when wet.

Inceptisols are mineral soils that have started to form
genetic horizons. They do not represent significant illu-
viation or eluvation or extreme weathering. They are most
often on young, but not recent, land surfaces.

Mollisols are mineral soils that have a thick dark-colored
surface layer that containg more than 1 percent organic
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ture, and weaker consistence, when dry, than is currently defined for
the series. They are clagsified in the survey area as coarse-loamy,
mixed, thermiec Entie Haploxerolls.

5 The Sheetiron soils in the Shagta County Area are taxadjuncts
t0 the Sheetiron series beeause they contain more coarse fragments
than is currently defined for the series. They are classificd in the
survey area as loamy-gkeletal, mixed, mesic Dystriec Xerochrepts.

¢ The Spreckels soils in the Shasta County Area are taxadjuncts
to the Spreckels series because they are underlain by a duripan.
They are classified in the survey area as fine, mixed, ther mic Typic
Durixeralfs,

7The Tujunga soils in the Shasta County Area are taxadjuncts
to the Tujunga series beeause they contain more coarse framgents
than is currently defined for the series. They are classified in the
survey area ag sandy-gkeletal, mixed, thermic Typic Xerorthents.

matter and that has a base saturation of more than 50
percent. They mostly formed under grass.

Alfisols are mineral soils that have a lHght-colored or
thin dark-colored surface layer and an accumulation of
iliuvial clay in the subsoil. The subsoil hag a base saturation
of more than 35 percent.

Ultisols are mineral soils that have a subsoil of illuviated
clay and a base saturation of less than 35 percent.

SuveorpErs: Each order is subdivided into suborders,
primarily on the basis of s0i] characteristics that seem to
produce classes that have the greatest genetic similarity.
The suborders have a narrower climatic range than the
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orders. The criteria for suborders chiefly reflect the pres-
ence or absence of waterlogging or soil differences resulting
from the climate or vegetation.

Great Grotes: Each suborder is divided into great
groups according to the presence or absence of genetic hori-
zons and the arrangement of these horizons.

Sunerours: KEach great group is divided into sub-
groups, One of these subgroups represents the central
{typic) segments of the great group; and the others, called
intergrades, contain those soils having properties of soils
in another group, subgroup, or order.

Famipies: Each subgroup is divided into families, pri-
marily on the basis of properties important to the growth
of plants. Among the properties considered are texture,
mineralogy, reaction, soil temperature, and thickness of
horizons.

Serims: The series congists of a group of soils that are
essentially uniform in differentiating characteristics and
In arrangement of horizons, or if genetic horizons are thin
or absent, a group of soils that, within defined depth limits,
are uniform in all properties diagnostic for the series.
These diagnostic properties include color, texture, struc-
ture, consistence, reaction, and mineralogical and chermical
composition.

80IL SURVEY

Laboratory Analyses '

The results of the physical and chemical analyses of
representative soils of the survey area are given In
table 9. The soil samples were screened through a 2-milli-
meter round-holed sieve. The aggregates were crushed
with a rubber-tipped pestle. After being rubbed relatively
clean, the gravel and stones larger than 2 millimeters in
diameter were weighed to determine the percentage of
gravel and were then discarded. The material that passed
through the sieve was thoroughly mixed, and aliquot parts
were used for the laboratory analyses. Methods of analyses
used to obtain the data given in table 9 are described in the
paragraphsthat follow.

Methods of analyses

Sand, silt, and clay.—The percentage of sand was deter-
mined through the use of 10 grams of oven-dried soil to
which water and calgon, a sodium hexametaphosphate, had
been added. This mixture was shaken overnight in a recip-
rocating shaker. The soil was then wet sieved through a
300-mesh screen, transferred to an evaporating dish, oven

TE, P. PERRY, specialist in soils, California Experiment Station
and Btate Ceoperative Soil Vegetation Survey.

Tasre $.—Laboratory

[Analyses by Soil Burvey Laboratory, University of California, Berkeley, California.,

‘ Size, elass, and diameter of particles ‘
|

Depth

Soil from Vary Coarse Medinm Fine Very Bilt Clay
surface goarse sand sand sand fine sand (0.05~— (<20. 002
sand (1.0-0.5 {0.5-0.25 (0.25— (0.1-0.05 0.002 mim.)
(2-1.0 mm.} mm.) mm.) 0.1 mm.} min.) mm.}
T Pet. P, Pet. Pet. Pt Pel. Pel.
Aiken loam._______ 0-1 6. 4 11. 3 7.1 9.0 6.9 34 25
1-10 4.7 83 6. 4 9.5 7.5 31 33
10-24 3.2 6. 8 5.1 R 7 8.0 31 36
24-48 .5 1.4 1.5 4. 4 5.7 35 51
45-66 L2 .4 .8 3.1 55 37 53
66-80 .2 L7 1.7 5 8 . 8 8 35! 48
Behomotosh loam. 0-2 14,1 11.7 6.3 9. 0 10. 2 37 12
2-4 10. 1 11. 6 6.4 9.7 11.0 39 12
4-16 6. 2 10. 4 7.1 10. 7 11. 3 38 16
16-20 6.5 8 4 5.6 85 7.9 35 28
Jiggs sandy leam__ 0-2 12, 3 15. 8 111 12. 9 6. 8 23 18
2-12 10. 8 17. 5 11.0 10. 9 7.5 25 19
12-23 9.5 15.1 11. 8 13. 3 7.4 27 16
Kilarc very stony 0-9 7.6 9. 4 9.7 18. 4 ; 11. 8 24 19
sandy clay 9--16 1.6 2.3 2.9 3 8 4.7 19 64
loam. 1622 2,8 3.8 4.0 7.2 6. 8 24 51
22-34 1.5 2.4 3.9 15. 5 10. 3 25 41
34-44 2.3 7.3 6.8 8.9 7.5 26 41
Marpa gravelly 0-6 10. 4 10. 3 5 5 7.1 7.2 32 27
loam, 6-13 59 10,0 6.1 7.9 7.9 34 28
13-26 7.1 9.4 4, 6 6.7 7.2 31 34
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dried, and weighed. The total sand was expressed in per-
centage of the weight of the original oven-dried sample.
The dried sand was then fractionated through a nest of
sieves 1n a mechanical shaker, and each fraction was
weighed.

The percentage of clay, particles less than 2 microns in
diameter, was determined by the bydrometer method. Fifty
grams of soil, together with calgon as a dispensing agent,
were shaken overnight in a reciprocating shaker and then
transferred to a 1,000-centimeter cylinder. Hydrometer

readings were taken at the proper intervals to record the -

amount of clay remaining in sugpension. The results were
expressed in percent of the oven-dried soil.

The percentage of silt was determined by adding the
percentage of sand and the percentage of clay and then
subtracting the total from 100 percent.

Moisture equivalent—The moisture equivalent repre-
sents approximately the normal field capacity, or the
amount of water that is held in a soil after a heavy rain or
an irrigation, where drainage downward is free and un-
interrupted.

The moisture equivalent was determined by the stand-
ard methed in which 30 grams of saturated soil was sub-
jected to a force of 1,000 gravity in a centrifuge. The results

analyses of soils
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were reported as the percentage of moisture retuined, cal-
culated on an oven-dry soil. A few soil samples were too
compact to allow free passage of water, and water was
retained on the surface of the soil after the centrifuge
run, When this occurred, the procedure was repeated with
another sample; waxed paper liners were used in the centri-
fuge cups to facilitate drainage.

Permanent wilting point—FPermanent wilting point is
the moisture content of a soil, at which plants wilt and
fail to recover their turgidity. The percentage of water
remaining in the soil at this time is called the permanent
wilting point, or percentage. This point was determined by
growing dwarf sunflowers, then withholding water, and
then measuring the amount of water remaining in the soil
when the flowers became permanently wilted.

Pressure membrane studies—Another method of meas-
uring the force with which soil is able to hold water is that
of subjecting a saturated soil to different pressures and
determining the amount of water the soil is able to retain.
The soil samples were put into small rings on a membrane
placed over a porous plate, were saturated with water, and
were then placed in the pressure plate apparatus. The
desired pressure was obtained with nitrogen gas. Some sam-
ples were held for 48 hours under one-third atmosphere

< means less than. Absence of an entry indicates that no determination was made]

Moisture lield
at tension of-—
Bulk Moisture Organic Total Carbon Water-
dengity equivalent Atmos carbon nitrogen nitrogen Reaction soluble
1/3 atmos- 15 atmos- ratio phosphate
phere pheres
G per
cc. Pet, Pet. Pet. Pet. Pt Pt PR P.p.m.
__________ 411 23.6 38. 4 18 6. 12 0. 295 21 6. 6 0.10
L1 317 20.8 30. 8 11 2.31 . 115 20 6.0 .05
1.3 29. 0 20.7 28.3 8 1. 43 . 065 22 5.9 . 05
; 1.6 37.6 26. 6 34.0 11 . 62 . 029 21 6.0 <. 03
; 1.4 38.3 29.0 36.7 9 .44 . 020 22 5.6 <. 03
---------- 40,1 28. 8 37.6 11 .26 005 |cimme e 6.1 <. 03
7777777777 30. 1 9.5 26. 2 21 4. 84 .113 36 5.8 .14
__________ 28.3 8.5 25. 1 20 3. 84 099 39 5.8 .07
__________ 25.7 7.3 22. 0 18 1. 60 . 044 36 5. 4 <. 03
__________ 29, 6 11. 9 255 18 . 68 . 025 27 3. 6 <. 03
__________ 25. 3 8.3 22.6 17 1.72 - 885 45 a1 02
__________ 25,0 9.6 ! 21. 8 15 175 . 038 28 4.7 .04
__________ 23.8 9.8 ; 21. 3 14 . 88 . 034 26 4.9 .04
1.6 2.8 9.3 18. 6 12 1. 29 . 004 14 6. 2 . 16
1.9 41. 0 24. 0 44. 2 . 17 . 56 . 034 16 4.2 .03
1.6 40.0 24,7 37. 8 15 . 56 . 026 19 4.2 . 04
1.8 24. 8 14. 6 23.6 10 .21 007 oo 4.4 . 08
1.9 25.9 15. 0 24.1 11 .15 1 L005 | 4.5 2.90
__________ 33. 5 14. 2 29.7 19 3.17 . 173 18 6.1 .18
1.2 31.1 13.8 28. 3 17 2.18 . 141 15 6.1 L 07
__________ 20.8 15.0 27.0 15 .91 . 089 10 5. 4 . 04
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pressure; others were held for 24 hours under 15 atmos-
pheres pressure. The amount of moisture retained was then
determined. The amount of moisture retained at one-third
atmosphere pressure corresponds fairly closely with the
moisture equivalent determination, and that retained at 15
atmospheres pressure, to the permanent wilting point.

Reaction—The Beclkman glass-electrode pH meter was
used for the determination of the reaction of each soil.
Approximately 50 grams of soil were saturated with dis-
tilled water and allowed to stand for 1 hour before the read-
ing was made. A pH value of 7.0 designates a neutral soil.
Values decreasing from 7.0 designate an increasingly acid
soil ; those increasing from 7.0 designate an increasingly
alkaline soil.

Bulk density.-—The bulk density was determined by the
zine chloride method. A representative lump of air-dried
soil was given a thin coating of parafiin and then dropped
into successive solutions of zine chloride made up to stand-
ard true densities. The lowest density solution in which the
lump floats gives the bulk density of the lump of soil.

Water-soluble phosphate—The amount of water-soluble
phosphate was determined by the modified Bingham
method. The so1l was extracted with water, and an aliquot
of this water extract was tested. Phosphate ion in an acidie
solution forms a relatively water-stable complex with a
molybdate ion, which, in the presence of stannous chloride,
turns blue. The infensity of the blue color is a measure of
the amount of phosphate present in the aliquot sample.

Total nitrogen—Total nitrogen was determined by the
Kjeldahl method. A weighed sample of soil was digested
by boiling it in sulfuric acid in the presence of a mixture
of copper sulfate, ferrous sulfate, and potassium sulfate.
This converted the organic nitrogen to the ammonia form.
After the addition of concentrated sodium hydroxide, the
ammonia was driven off by steam distillation, collected
in 8 3-percent boric acid solution, and then titrated with
hydrochloric acid. An indicator made by mixing methyl
red and bromeresol green was used.

Carbon and organic motter.—Total carbon was deter-
mined by the dry combustion method. A weighed sample
of =0il was placed in 2 muffle and ignited at 900° C. in an
oxygen stream. Any compound containing carbon was
thus oxidized, and the carbon was released as carbon
dioxide, which was then absorbed. The increased weight
of the absorbent, ascarite, is a direct measure of the car-
bon dioxide produced. The weight of carbon is converted
to the weight of organic matter by multiplying by the
factor 1.724.

General Nature of the Area

This section discusses the development of the Shasta
County Area; describes the physiography, relief, and
drainage; and gives facts about the climate, water sup-
plies, community facilities and recreation, and farming.

Shasta County is named after Mount Shasta, a volcanie
peak 14,162 feet high that looms on the skyline through-
out much of the northern part of California. Some say
that Russian traders who saw the peak from the Coast
Range called it Shasta, their native word for white, chaste,
or pure. Others attribute the name to a tribal group who
lived at the foot of the mountain,
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The earliest settler in the area was Pierson B, Reading,
who in 1845 received from the Mexican (Government a
land grant of 36,633 acres, which was along the west bank
of the Sacramento River. Within the boundaries of this
land grant was some of the best soil for farming in the
survey area. Today, more than half of the urban and
suburban developments are on land originally included in
that tract. The rest of the acreage, except for a small moun-
tainous area north and west of Redding, was divided into
townships and sections and was sold to private citizens.
The small mountainous tract was never surveyed, and it
has remained under the administration of the Bureau
ot I.and Management.

(Gold was discovered in the area in 1848, and soon the
gold rush was on in Shasta County. After the first placer
diggings along streams were depleted, hard rock mining
began. Mining remained the major industry in the county
until after World War I. In addition to gold, large
amounts of copper, silver, and iron ore were produced.

After the discovery of gold, the second major develop-
ment was the arrival of the railroad in 1872, At that time,
the Central Pacific Railroad tracks reached Shasta County
from the south.

Between 1910 and 1920, mining activities sharply de-
clined. One reason for the decline wasg the severe damage
to crops and other vegetation caused by fumes from the
smelters. This damage resulted in numerous lawsuits, some
of which were successful. The fumes completely destroyed
the vegetation on 16,000 acres. Since the vegetation was
destroyed, the soils in that area have been highly suscep-
tible to erosion

A third important development in Shasta County was
the beginning of construction of the Shasta Dam and the
Shasta Reservoir in 1938, The dam, which is among the
largest and highest concrete structures in the world, is 12
miles north of Redding. The Shasta Reservoir extends for
35 miles up the canyons of the Sacramento, Pit, and Me-
Cloud Rivers, and it containg 4.5 million acre-feet of water.
The Shasta Dam has been important in providing addi-
tional irrigation water, controlling flooding, and produc-
ing hydroelectric power.

Partly as a result of the construction of the dam, the
population of Shasta County has increased rapidly in re-
cent years. According to records of the U.S. Bureau of the
Census, the county had a population of 59,468 in 1960 and
a population of 74,700 in 1965, About 90 percent of the
people reside in this survey area. In 1965 Redding, the
largest city, had a population of 15,400, Anderson 5,300,
Cottonwood 2,500, and Central Valley 8,000. In addition,
many people live in suburban areas that surround these
population centers. Redding is the largest shopping center
in the northern part of the Sacramento Valley, It serves
all of Shasta County and parts of adjacent counties.

Physiography, Relief, and Drainage

The central and lowest part of the survey area consists
of the narrow strip of nearly level soils that formed in
alluvium along the Sacramento River south of Redding.
This tract is 18 miles long and 2 to 3 miles wide, and it
ranges from ahout 350 to 520 feet in elevation. Tt 13 some-
times referred to as Anderson Valley. This part of the
Sacramento Valley is separated from the main part by an



SHASTA COUNTY AREA, CALIFORNIA

Figure 19.—Area of Diamond Springs very rocky sandy loam, 30 to

50 percent slopes, severely eroded, near Keswick. About 1910 the

vegetation on this soil was completely destroyed by fumes from
smelters.

area 15 miles long of rolling soils on low hills in the north-
ern part of Tehama County. It is through these hills that
the Sacramento River has cut Iron Canyon 200 feet deep
in places.

Surrounding this narrow central part on the east, west,
and north is an irregular semicircle of older alluvial
terrace deposits ranging in elevation from 500 to 1,000 feet
and from 1 to 20 miles wide. The nearly level soils on the
terrace tops have been completely removed by erosion in
some places, leaving a rolling or hilly landscape with many
small intermittent streams. Millville Plains, Swede Creek
Plains, Stillwater Plains, and Happy Valley are areas
where large tracts of the nearly level soils on old terrace
tops remain. This semicircle of terrace deposits is also
crossed by the wider drainageways of the larger tributary
streams, such as Cottonwood Creek, Cow Creek, Churn
Creek, and Stillwater Creek, which have alluvial flood
plains that are 1 mile wide in many places.

Soils of the Coast Range, in the southwestern part of the
survey area, are rolling to steep where they occur on
rounded ridgetops and are gently sloping in the valleys.
Soils of the Klamath Mountains generally are very steep
and are in narrow valleys and on narrow ridgetops. The
Cascade Range to the east is less steep and contains many
gently sloping soils in small basins and steep soils on the
sides of valleys. Large areas of nearly level and gently
sloping soils are on broad ridgetops and plateaus.

The southward-flowing Sacramento River drains all
the survey area, as well as a much larger part of the State
to the north and northeast. The principal tributaries in
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the west are Cottonwood Creek, which drains about 371
square miles in Shasta County and 574 square miles in
Tehama County, and Clear Creek, which drains about 245
square miles, In the north, Churn Creek and Stillwater
Creek are intermittent streams that together drain 120
square miles. In the east, Cow Creek and its tributaries
drain about 426 square miles, and Battle Creek drains 184
square miles in the survey area and 180 square miles in
Tehama County. Also, Ash Creek and Bear Creek are
smaller, intermittent streams that together drain about
150 square miles.

Climate®

This section discusses the climate in all of Shasta
County, including the eastern plateau, which is outside the
soil survey area.

Temperature and growing season.—The average annual
temperature is about 63° F. 1n the Sacramento Valley, 45 to
50° in the eastern plateau area, and 50 to 60° in most of the
rest of the area. The Area has warm temperatures in
summer. The average maximum temperature in July is
near 100° in the Sacramento Valley and in the 80’s in the
eastern plateau. Maximum temperatures have reached 105°
or higher in most of the Area, and a record 119° has been
recorded in Shasta. Temperatures at night are comfort-
ably cool most of the time. Minimum temperatures in
July average in the middle 60’s in the Sacramento Valley
and in the middle 40’s in the eastern plateau. Tempera-
ture and precipitation data for the Shasta County Area are
shown in table 10. )

Temperatures in winter are fairly cool. The average min-
imum temperature in January is in the middle 30’s in the
Sacramento Valley, but it is around 18° F. in the colder
areas on the plateau. Extreme low temperature readings
are near 20° in the Sacramento Valley and as low as —20°
in parts of the plateau area, but such extreme cold is ex-
ceptional. Average maximum temperatures in January are
in the 50’s in the Sacramento Valley and in the high 30’
and the 40’s in the plateau area. . S

The average date of the last 32° F. freeze In spring 1s
mid-June for some of the plateau area, but it is as early
as the latter part of February in the Sacramento Valley.
The first 32° freeze in fall averages as early as the middle
of September in the colder areas of the plateau, but it is
in December in the Sacramento Valley. The growing sea-
son, based on 32° temperature, is only about 90 days in
the east and as much as 250 to 300 days in the Sacramento
Valley.

Prgoz’pitation.——Annual precipitation within the Shasta
County Area ranges from about 25 inches in the Sacra-
mento Valley to about 75 inches in the vicinity of Big
Bend. Precipitation is probably greater at higher eleva-
tions.

Most of the precipitation falls in winter. From 75 to 90
percent of the annual total precipitation is received be-
tween November 1 and April 30. Thundershowers in sum-
mer occur on about 5 to 10 days a year, particularly in the
mountains, but they account for only a small percentage
of the total annual supply of moisture.

8 Phis section was prepared by C. RoBertr Errorp, State clima-
tologist for California, and Max R. McDoNoUGH, assistant State
climatologist, National Weather Service, U.S. Department of
Commerce.



TaBLE 10.—Temperaiure and precipitation for the Shasta County Area
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Means and extremes of temperature at— Average precipi-
tation at—
Redding Fire Station No. 2 Volta P h Pit |
/ edding Firc Station No. olta. Powcrhouse i
Month ) % _ _ River ‘ Redding
- Power- | Fire
Mean Mean Mean Mean Mean Mean house | Station
Highest | maxi- |temper-: mini- | Lowest | Highest | maxi- | temper-| mini- | Lowest | No. 5 No. 2
L aturc mnm T ature mum
°F, °F. o, ep. | eR °F. °F, . °F, i oF, °F. In. In,
Japuary_ .. . . .. 78 53. 9 45. 7 37,0 17 76 53. 1 43. 6 34. 0 14 13, 99 7. 69
February_ _.___.__.- 83 58.1 49. 4 40,7 ¢+ 24 78 A6, 4 46, 3 36.1 13 12. 50 6. 19
March____________.__ 89 G4, 4 54. 0 43. 6 27 85 5%, 9 48, 3 37.6 20 9. 60 4. 9¢
April. . .. 98 72.0 60. 4 48, 8 30 92 69.0 56, 4 43,7 26 4. 82 2. 05
Mav__ o~ 105 80. 0 67. 3 54. 5 31 99 76. 1 61. 8 48,5 32 3. 53 1. 74
June oo 112 88,7 5.1 61, 4 33 105 89,0 73.7 58, 4 a5 1. 51 1. 13
July L. 113 97. 5 82.5 87.9 : 49 110 94,1 77,8 6l. 5 48 .20 . 1}
August_ .. .__ 112 95, 7 80. 5 65. 3 48 107 92,0 75,6 59.1 38 .37 .13
September__._______ 114 80. 3 75.6 60. 9 39 108 87.6 72,2 56, 7 38 1. 57 .61
Qctober_ . _________._ 105 77. 8 65. 4 33. 0 29 96 76. 0 62. 1 49, 2 30 5. 89 2.27
November. . _._____ 95 651 H. 8 44 4 26 80 62. 6 51. 4 40, 2 25 g, 12 3.76
December- .. .. ___ 82 55.9 47. 5 39. 1 18 77 658 46. 1 36. 3 14 12. 50 7. 26
Year_.. . ._.- 114 5.0 63. 2 5L 4 17 110 72. 4 59.6 46. 8 13 75, 60 38, 74
| |

Rainfall intensities are greatest in the mountains. Short-
period precipitation totals are likely to be greatest during
thundershowers in fall or in spring, and the long-period
totals reach a maximum during winter storms. Thunder-
storms generally arc limited to 8 to 5 days a year at low
elevations, but they occur as frequently as 10 to 12 days a
year in the mountains in places, i

Srowfall—Snowfall is very light at low elevations, and
only a few inches are recorded in an average year. The
annual total execeeds 100 inches in some of the mountain
areas of the eastern plateau. Lower elevations on the pla-
teau generally receive 30 to 40 inches of snowfall a year.
Most areas above about 6,000 feet are covered by snow
throughout the winter.

Evapotranspiration—Evapotranspiration refers to the
total transfer of moisture from the soil to the air in a field
growing a well-established crop. Some of the water loss
is by evaporation from the surface of the soil, while other
moisture is carried upward and evaporated from the leaves
and other plant surfaces. Relationships have been estab-
lished between temperature and evapotranspiration, taking
into account the latitude and time of year (77). These
computed values of evapotranspiration are only approxi-
mate, but they provide an estimate of the water use by a
growing crop. Values for water use provide a means of
comparing the climate-related crop-production potential
of specified areas, because the amount of dry matter in a
plant Is directly related to the amount of moisture that
has moved through the plant.

Evaporation.—On the basis of limited evaporation re-
cords, the annual loss from a standard 4-foot evaporation
pan is about 70 inches in the Sacramento Valley and 55
inches at the upper end of Shasta Lake. On the plateau,
63 inches appears to be typical. About 75 percent evapo-
rates Trom May through October.

Evaporation from lakes and reservoirs is probably
somewhat less than this. It is in the range of 45 to 55
inches a year for the Shasta County Area.

Wind.—Windspeed generally is slow, except during
thunderstorms that produce locally strong winds and dur-
ing winter storms. At Redding the windspeed is 8 miles
per hour or less 50 percent of the time and 13 miles per
hour or less 90 percent of the time. Winds of 32 miles per
hour or more occur only 0.1 percent of the time.

Water Supply

Precipitation varies greatly from one part of the survey
area to another. Much of the precipitation falls in winter,
and peak runoff occurs in winter and spring. Little rain
falls in summer, but many of the streams that drain moun-
tain areas maintain a small flow throughout the summer.
As these streams reach lower elevations, most are diverted,
and the water 1s used for irrigation.

Shasta Dam and Shasta Reservoir on the Sacramento
River just north of the survey area have eliminated the
danger of flooding on most of the Sacramento River flood
plain, These dams have also assured an adequate minimum
How of water for irrigation in summer.

Irrigation water 1s provided by one private and three
public water service agencies, and domestic water is pro-
vided by 10 public and private water service agencies. A
small acreage is irrigated from wells, and many ranchers
who own acreages along the smaller streams have their own
water diversion systems. Ground water supplies are ade-
quate for domestic purposes, except in the area between
Redding and Bella Vista, where the ground water tends to
ba salty., About 825 small reservoirs have been built to sup-
ply water for irrigation, livestock, and recreation. Techni-
cal assistance in building many of these reservoirs was
provided by the Soil Conservation Service.

In 1955 a total of 33,780 acres was irrigated, and more
than half of this acreage was in the Anderson-Cottonwood
Irrigation District. The California Department of Water
Resources estimates the ultimate potential irrigatable lands
in the survey area as 143,200 acres.
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Industry and Transportation

The processing of lumber and other wood products is
a major industry in Shasta County. In 1963 the equivalent
of 450 million board feet of timber was processed in this
county. About 27 percent of the county, all outside the
survey area, i3 administered by the U.S. Forest Service.
The best nonfederally owned timberland is mostly in a
few large holdings.

Farm products and mineral products are other major
sources of income, Ilydroelectric power, which is largely
produced at points just outside the houndaries of the sur-
vey area, is also important. The 17 hydroelectric plants
have a rated capacity of 1,448,300 kilowatts. Other major
sources of employment are the wholesale and retail trades;
service professions and oceupations; government installa-
tions; manufacturing; contract construction; and trams-
portation, communications, and utilities.

Transportation facilities are good. The main railroads
have lines that pass through the survey area and extend
to QOregon and Washington. Interstate Highway No. 5
also passes through the survey area. Westbound troffic
moves on State Fighway No. 209 to Weaverville and
Fureka and on a paved county road to Platina. Eastbound
traffic moves on State Ilighway No. 299 to Burney, Fall
River Mills, and Alturas, and on State Highway No. 44 to
Lassen Park. ATl these roads pass through Redding. About
1,900 miles of national and state roads and 1,200 miles of
county roads are in the county. In the wooded areas there
are many miles of private logging roads.

Buses make several scheduled runs north and south daily
through the survey area and one run daily to Alturas and
Eureka. The Redding City Airport is a trunkline airport
and has a 6,000-foot main runway. It is equipped for in-
strument Tandings. One airline maintains a schedule of
daily flights. Five other airports or landing strips are in
the survey area.

Community Facilities and Recreation

Health facilitics in the survey area include three general
hospitals and a mental health clinic. Educational facilities
jnclnde Shasta College, which has a 2-year curriculum.
A modern combined civic auditorium and convention
center was recently completed, and the area has a commu-
nity symphony orchestra, a light opera association, two
art galleries, and two museums.

Because of its accessibility; its wide range in climate,
elevation, and topography; and its numerous lakes and
streams, Shasta County is a unique recreational area. The
Shasta State Historical Monument and Whiskeytown Lake
Recreation Area are within the survey area and are a few
miles west of Redding. Approximately 670,000 acres, or
about one-fourth of the county, is in the Shasta and Lassen
National Forests. The areas adjoin the survey area to the
north and east. Areas of special interest within the Na-
tional Forest area are Lassen Volcanic National Park,
Shasta Lake Recreational Area, Castle Crags State Park,
Latour State Forest Reserve, McArthur-Burney Falls Me-
morial State Park, and Thousand Lakes Valley Wild Area.
There are also many privately owned recreational facili-
ties of varions kinds that are open to the public.
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Farming

According to records of the U.S. Bureau of the Census,
800 farms and ranches were in Shasta County in 1959.
The average size of these farms and ranches was 685
acres, Of the farms, however, 350 were commercial farms,
which had an average size of 1,991 acres. Most of them
are in Fall River Valley, which is outside the survey
area. The larger farms and ranches are in the foothills
of the mountain ranges, and the smaller ones are concen-
trated along the larger streams and on the flood plains
of the Sacramento River.

Farming began in Shasta County Area when the first
settlers arrived. By 1858 almost 6,500 acres were cultivated
in Shasta County (6). The raising of cattle had become an
important source of income by 1838, as had the breeding
of hogs, sheep, and horses. Wheat and barley were the
major field erops; and peaches, apples, and quinces were
the major fruits produced. The importance of farming
was overshadowed by the gold rush and by subsequent
mining activities. It was later overshadowed by lumbering
and construction. Farming has continued to have a sta-
bilizing influence on the economy, however, even though
only a fairly small acreage of solls is suitable for cultiva-
tion and the cost and availability of water for irrigation
hawve always been a problem. The creation of the Anderson-
Cottonwood Irrigation District in 1927 brought water to
part of the survey area.

Before the arrival of the first railroad in 1872, much of
the farm produce was consumed by local miners. Wheat,
was ground into flour at a mill in Millville. By 1900, fruit
from dryfarmed trees, mainly peaches, plums, prunes, and
Eears produced mostly in the area near Anderson, had

ecome an important source of income. Olives, figs, al-
monds, walnuts, and apples were also produced. Between
1910 and 1930, a series of disastrous freezes and competi-
tion from lower quality, but higher yielding, irrigated
orchards to the south gradually eliminated the orchards
of peach, plum, and pear trees in the Shasta County Area.
Now, livestock, principally beef cattle, and livestock prod-
ucts account for more than half of the total income derived
Irom the gale of farm products. Field crops, nursery stock,
vegetable crops, fruit trees, and apiary products, in that
order, account for most of the rest.

Olives are still grown extensively in Happy Valley, but
development of the orchards is limited by industrywide
low prices. Strawberries have long been an important crop
in the survey area. Strawberry plants, shipped to areas
farther south, are an important specialty crop. The pro-
duction of apiary products has been important in the sur-
vey area for many years. Since World War IT dairy farm-
ing has declined. Only a small number of herds and one
processing plant are in the survey area.

Trrigated pasture and dryland pasture are important in
the survey area, and they provide a Jarge amount of forage
for beef and dairy cattle. About 21,000 acres were in irri-
gated pasture in 1967. This acreage is mainly in the Ander-
son-Cottonwood Irrigation District, but some irrigated
pasture is also in narrow valleys in other parts of the sur-
vey area where water is available for irrigation.

Dryland pasture provides excellent ground cover for
stabilizing the soils, and the supply of forage is much
oreater than that of unimproved annual range. Dryland
pasture occupied about 380,000 acres in the survey area in



158

1967, In some places large areas have been seeded to pe-
rennial grasses and annual plants. Annual plants grow
well in the survey area because of the moist winters and
hot, dry summers. They germinate late in fall and in win-
ter when the amount of rainfall is greatest, are green in
winter and early in spring, and dry up and go to seed late
in spring. In most years green feed is provided on range-
land in the foothills from November through May. If the
annual plants are allowed to go to seed, they are self
perpetuating.

Alfalfa is the most important field crop. It generally is
grown on such deep or very deep soils as the Churn, Los
Robles, Molinas, Reiff, Tehama, and Vina; but it is also
grown on some of the shallow soils, Much of the alfalfa is
grown in the Anderson-Cottonwood Irrigation District,
but it is also grown on a small acreage in the narrow val-
leys on the east side of the Sacramento Valley. In 1967
alfalfa was harvested on 3,000 acres in the survey area.
Other field crops harvested in that year were 350 acres of
barley, 840 acres of corn for grain and silage, and 50 acres
of wheat.

Olives are the most extensive orchard crop in the survey
area. This crop is produced almost entirely on the Red
Bluft soils. Formerly, prunes were grown extensively in
the vicmity of Anderson, but the only orchards of bearing
prune trees now in the survey area are those that were
1[j)lamteol during the past 10 years. The acreage of walnuts

as increased during the past few years. Apples and
pears of good quality can be grown at elevations of 2,000
to 3,000 feet on the Aiken solls and on other deep soils
that are now wooded. In 1965 orchards of bearing apple,
persimmon, peach, and cherry trees occupied 410 acres
in the survey area. At that time olive orchards occupied
800 acres, and walnut orchards, 288 acres. Walnut
orchards, both of bearing and nonbearing trees, occupied
572 acres; and prune orchards, both bearing and non-
bearing, oceupied 217 acres, Becanse prune trees generally
are interplanted with walnut trees, however, only about
600 acres are occupied by the two kinds of trees.
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Glossary

Aggregate, soil. Many fine particles held in 2 single mass or
cluster. Natural soil aggregates, such as crumbs, blocks, or
prisms, are called peds. Clods are aggregates produced by
tillage or logging.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Available water capacity (also termed available moisture capac-
ity). The capacity of soils to hold water available for use by
most plants. It is commonly defined as the difference between
the amount of soil water at field eapacity and the amount at
wilting point, It is ecommonly expressed as inches of water
per inch of sofl, or as inches of water for the total effective
rooting depth.

Chiseling. Tillage of soil with an implement having one or mora
soil-penetrating points that loosen the subscil and bring
clods to the surface,

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil mate-
rial that is 40 percent or more clay, less than 45 percent sand,
and less than 40 percent silf,

Clay film. A thin coating of predominantly illuvial clay on the
surface of a soil aggregate, Synonyms: clay coat, clay skin.

Cobblestone. A rounded or partly rounded fragment of rock, 3 to
10 inches in diameter.

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Consistence, soil. The feel of the soil and the ease with swhich
a lump can be crushed by the fingers, Terms commonly used
to describe congistence are—

Loose.—Nonccherent when dry or moist; does not hold together
in a mass.

Friable~—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together
into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable.

Plastic~—When wet, readily deformed by moderate pressure but
can be pressed into a lump; forms a “wire” when rolled be-
tween thumb and forefinger.
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Stioky.—When wet, adberes to other material and tends to
stretch somewhat and pull apart, rather than to pull free
from ¢ther material.

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

foft.~—When dry, breaks into powder or individual graing under
very slight pressure.

Cemented.—Hard and brittle; little affected by moisture,

Cover crop. A close-growing crop grown primarily to improve and
to protect the soil between periods of regular crop produe-
tion; or a crop grown between trees and vines in orchards
and vineyards.

Diversion, or diversion terrace. A ridge of earth, generally a ter-
race, that is built to divert runoff from its natural course
and, thus, to protect areas downslope from the effects of
guch runoff.

Drainage class (natural). Refers to the conditions of frequeney
and duration of periods of saturation or partial saturation that
existed during the development of the goil, as opposed to altered
drainage, which is commonly the result of artificial drainage or
jrrigation but may be caused by the sudden deepening of chan-
nels or the blocking of drainage outlets. Seven different classes
of natural soil drainage are recognized.

Eacessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Semewhat excessively drained soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly permeahle
layer in or immediately beneath the solum, They have uni-
form color in the A horizon and upper part of the B horizon
and have mottling in the lower part of the B horizon and the
C horizon,

Somewhat poorly drained soils are wet for significant periods but
not all the time, and some goils commonly have meoettling
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 is 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 mottling, in the deeper parts of the profile.

Erosion, The wearing away of the land surface by wind (sand-
l}lgst), running water, and other geological agents,

Fertility, soil. The guality of a soil that enables it to provide
compounds, in adequate amounts and in proper balance, for
the _gro-wth of specified plants, when other growth factors, such
as light, moisture, temperature, and the physical condition of
the s0il are favorahle,

Flood plain. Nearly level land, consisting of stream sedirents,
that borders a stream and ig subject to flocding unleas protected
artificially.

Forage. Plant material that can be used as feed by domestic
animals; it may be grazed or cut for hay.

Ferb. Any herbaceous plant, neither a grass nor a sedge, that
is grazed on western ranges.

Gravelly soil material. From 15 to 50 percent of material, by
yolume, consists of rounded or angular rock fragments that
are not prominently Aattened and are up to 3 inches in diameter,

Green manure {agronomy). A crop grown for the purpose of
being turned under in an early stage of maturity or soon after
maturity for soil improvement.

Ground water (geology). Water that fills all the unblocked pores
of underlying material below the water table, which is the
upper limit of saturation.

Gully. A miniature valley with steep sides cut by running water
and through which water ordinarily runs only after rains, The
distinction between gully and rill is one of depth. A gully gen-
erally is an obstacle to farm machinery and is too deep to be
obliterated by normal tillage; a rill is of lesser depth and ean
be smoothed over by ordinary tillage. V-shaped gullies result if
the material is more difficult to erode with depth; whereas
U-shaped gullies result if the lower material is more easily
eroded than that above it.

Habitat. The natural abode of a plant or animal; it refers to the
kind of environment in which a plant or animal normally lives
as opposed to its range, or geographical distribution.
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Hardpan. A hardened or cemented soil horizon, or layer. The soil
material may be sandy or clayey, and may be cemented by iron
oxide, silica, caleium carbonate, or other substance.

Horizon, soil. A layer of goil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming proe-
esses. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a min-
eral soil. This layer consists of decaying plant residue.

A herizon.—The mineral horizon at the surface or just below an O
horizon. This horizon is the one in which living organisms
are most active and therefore iz marked by the accumulation
of hummns. The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (iron and aluminum oxides).

B Rorizon—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A
horizon to the underlying C horizon. The B horizon also has
distinetive characteristics cansed (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 combination of
these. Combined A and B horizons are generally called fhe
golum, or true soil. If a soil lacks a B horizon, the A horizon
alone ig the solum.

¢ horizon.—The weathered rock material immediately beneath the
golum. In most soils this material is presumed to be like that
from which the overiying horizons were formed. If the mate-
rial is known to be different from that in the solum, a Roman
numeral precedes the letter C.

B loyer—Consolidated rock beneath the soil, The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon,

Impervious soil. A soil through which water, air, or roots penetrate
slowly or not at all. No soil is absolutely impervious to air and
water all the time.

Infiltration. The downward entry of water into the immediate sur-
face of soil or other material, as contrasted with percolation,
which i3 movement of water through =oil layers or material.

Infiltration rate. The rate at which water penetrates the surface
of the soil at any given instant, generally expressed in inches
per hour. Tt may be limited by the infiltration capacity of the
goil or by the rate at which water is applied to the surface soil,

Irrigation. Application of water to soils to assist in production of
crops. Methods of irrigation are—

Border—Water iz applied at the upper end of a strip in which
the lateral flow of water is controlled by small earth ridges
called 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 infervals from closely
spaced field ditches and distributed uniformly over the field.

Corrugation.—Water is applied to small, closely spaced furrows
or ditches in fields of close-growing crops, or in orchards, to
confine the flow of water to one direction,

Furrow.—Water is applied in small ditches made by cultivation
implements used for tree and row crops.

Sarinkler—Water is sprayed over the g0il surface through pipes
or nozzles from a pressure system,

Bubirrigation.—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 polnts, flows
onto the field without controlled distribmtion.

Landslide. The rapid downhill movement of a mass of soil and loose
rock, generally when wet or saturated. The speed and distance
of movement, as well as the amount of soll and rock material,
vary greatly.

Metamorphic rocks, Rocks of any origin that have heen completely
changed physically by heat, pressure, and movement. Such
rocks are nearly always crystalline,

Munsell notation. A system for designating color by degrees of the
three simple variables—hue, value, and chroma. For example,
a notation of 10YR 6/4 is a color with a hue of 10YR, a valoe
of 6, and a chroma of 4,

Nentral soil. Tn practice, a soil having a pH value hetween 6.6 and
7.3. Strictly speaking, a soil that has a pH valne of 7.0,

Pan. A layer in a goil that is firmly compacted or very rich in clay.
Frequently the word “pan” is combined with other words that
more explicitly indicate the nature of the layers; for example,
hardpan, fragipan, claypan, and fragic pan.
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Parent material. Disintegrated and partly weathered rock from
which soil 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 s0il to transmit water
or alr. Terms used to describe permeability are as follows:
Very stow, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid.

pH value. A numerical means for designating acidity and alkalinity
in soils. A pH value of 7.0 indicates precise neutrality; a
higher value, alkalinity ; and a lower value, acidity.

Productivity {of goil). The present capability of a soil for producing
& specified plant or sequence of plants under a specified system
of management. I't is measured in terms of output, or harvest, in
relation to input of production for the specific kind of soil
under a specified system of management.

Profile, soil. A vertical section of the goil through all its horizons
and extending into the parent material.

Reaction, soil. A degree of acidity or alialinity of a 80il, expressed
in pH values, A goil that tests to pH 7.0 is precisely neutral
In reaction because it is neither acid nor alkaline. An acid,
or “gour” soil is one that gives an acid reaction; an alkaline
soil is one that is alkaline in reaction. In words, the degrees
of acidity or alkalinity are expressed thus:

pH nH
Extremely acid-... Below 4.5 Mildly alkaline______ T4t07.8
Very strongly acid. 4.5t05.0 Moderately alkaline. 7.9 to 8.4
Strongly acid_____ - b1lto53  Btrongly alkaline____ 8.5 to9.0
Medium acid____. 56t06.0 Very strongly alka-
Blightly acid_____ 61lto65 line _____________ 9.1 and
Neutral __________ 6.6to 7.3 higher

Root zone, The part of the soil that is penetrated, or can be pene-
trated, by plant roots.

Runoff {hydraulics}. The part of the precipitation upon a drainage
area that is discharged from the area in stream channels. The
water that flows off the land surface without sinking in is
called surface runoff; that which enters the ground before
reaching surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. Individual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters. Most sand grains con-
gigt of quartz, but they may be of any mineral composition.
The textural class name of any soil that contains 85 percent
or more sand and not more than 10 percent clay.

Sedimentary rock. A rock composed of particles deposited from
suspension in water. The chief sedimentary rocks are conglom-
erate, from gravel; sandstone, from sand; ghale, from clay;
and limestone, from soft masses of calcium carbonate. There
are many intermediate types. Some wind-deposited sands have
been consolidated into sandstone.

Seepage, Slow escape of water from a soil along an extensive line
of gurface.

Sheet erosion. The removal of a fairly uniform layer of soil or
material from the land surface by the action of rainfall and
runoff water.
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Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural class is 80 percent or more silt and less than 12 percent
clay.

Slickensides. Polished and grooved surfaces produced by one mass
sliding past another. In soils, slickensides may oceur at the
bases of slip surfaces on relatively steep slopes in and swelling
clays, where there is marked change in moisture content.

Structure, soil, The arrangement of primary soil particles into com-
pound particles or clusters that are separated from adjoining
aggregates and have properties unlike those of an equal mass
of unaggregated primary soil particles, The principal forms of
soil structures are—ploty (laminated), prismatic (verticeal axis
of aggregates longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and granuler.
Structureless soils are (1) single grain (each grain by itself,
a8 in dune sand) or (2) massive (the particles adhering to-
gether without any regular cleavage, a8 in many claypans and
hardpans).

Stubble mulch. Stubble or other crop residue left on the goil, or
partly worked into the soil, to provide protection from soil blow-
ing and water erosion afier harvest, during preparation of a
seedbed for the next crop, and during the early growing period
of the new crop.

Subseiling. The tillage of the soil below the mormal plow depth,
generally to shatter a hardpan or claypan.

Substratum. Technically, the part of the soil below the golum.

Surface soil. The goil ordinarily moved in tillage, or its equivalent
in uneunltivated soil, about 5 to 8 inches thick. The plowed layer.

Terrace (geological). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plaing, and are seldom subject to flooding. Marine terraces
were deposited by the mea and are generally wide,

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basic textural classes, in order of
inereasing proportion of fine particles, are sand, loamy sand,
sondy loam, loam, silt loam, silf, sandy clay loam, clay Toam,
silty clay loam, sandy cley, silty cley, and cley. The sand,
loamy sand, and sandy loam classes may be further divided
by specifying “coarse,” “fine,” or “very fine.”

Tuff. Deposited voleanic ash, noermally more or less stratified and
consolidated. -
Water table. The highest part of the soil or underlying rock mate-
rial that is wholly saturated with water. In some places an
upper, or perched, water table ig separated from = lower one

by a dry zone.

Water table, perched. The upper surface of a body of free ground
water that is separated from an underlying body of ground
water by unsafurated material.

Weathering. All physical and chemieal changes produced in rocks
at or near the earth’s surface by atmospherie agents, These
changes result in more or less complete disintegration and
decompogition of the rock,



GUIDE TO MAPPIXNG UNITS

For a full description of a mapping unit, read bath the description of the mapping unit and that of the soil
series to which it belongs. A technical profile that is representative of the series is described undex
the series., For complete information about a capability unit, refer to the section "Management by capa-
bility units" beginning on page 73. The Storie Index is described beginning on page 83. Range management
is described in the section "Usc of the Soils for Range" beginning on page 86. Woodland uscs of the soils
and yields by site indexes arc described beginning on page 91, Dashes in columns indicate the soil was
not placed in a particular interpretative group. Other information is given in tables as follows:

Suitability of soils for wildlife
habitat, table 4, p. 98,

Acreage and extent, table 1, p. 8.
Estimated yields of crops, table ¥,

p. 84. Engineering uses of the scils, tables 5,
Yields of ponderosa pine, table 3, 6 and 7, pp. 102 to 145.
p. 92.
Woodland wildlife
Storie Capability suitability Range suitability
index unit group site group
Map -
symbol Mapping unit Page Symbol Page [Number FPage | Name Page [Number Fage
AaB  Adken loam, O to & percent .
slopes—--=-=---r—=-------mo- 11 68 TIe-1(22) 74 1 94 | ~===-- = -- & 100
AaC  Aiken loam, 8 to 15 percent
5lopes-----—m---o—- e mmmoo 11 65 I1Te-1(22} 76 1 94 | ----mm - - 8 100
AaD  Aiken Ioam, 15 to 30 percent
slopes—-----~r-ss-mmoso oo 11 57 Ive-1(22) 79 2 94 | oo vemm e - 8 100
AbB Aiken stony loam, 0 to 8
percent slopes------------- 11 51 IVe-1(22) 79 4 95 | -~ -- 8 100
ABC  Aiken stony loam, 8 to 15
percent slepes-------==---- 11 48 IVe-7{22) 79 4 95 | == -- ) 100
AbD  Aiken stony loam, 15 tec 30
percent slopes-------—--=-= 11 4% IVe-7(22) 79 5 Q6 | ~—=mmmm - -- 8 100
AcE Aiken very stony loam, 30 to f
50 percent slope§---------- 11 21 VIs-1(22) 42 3 96 | —----m - -- 3 100
Ad Anderson gravelly sandy
loam----------~--------—=--- 12 43 IIIs-0(17) 78 - = | - -- 2 97
Ae Anderson gravelly sandy loan,
moderately deep------------ 12 34 IIIs-3(17} 78 -—- B e -- 2 a7
ARB Anita clay, 0 to § percent
Slopes-----rmommmm-omommm oo 12 18 ITIw-5(17) 78 - B e b - 1 97
AkB Ariita very cobbly clay, 0 to
§ percent slopes—---------- 13 o Ivw-5{17} 80 --- R e - 1 97
AlB  Auberry fine sandy loam,
0 to 8 percent sleopes------ 13 60 [TTe-1(17, 76 -—- -- | Granitic 90 5 o8
18)
AlD  Auberry fine sandy loam, 8§
to 30 percent slopes------- 13 42 VIe-1(15, 81 -—-- -- | Granitic 90 5 98
17,18)
AlLF Auberry fine sandy loam, 30
to 70 percent slopes------- 13 12 VIle-1(15, 8z - -~ i Granitic 30 5 a8
18)
AnB Auburn loam, 0 to & percent
SlOpES-—~mmmmmmmmmmmm— oo 14 42 IVe-8(17,18) 79 -—- -~ | Shallow 87 5 98
Loamy
AnD  Auburn loam, 8 to 30 percent
5lopeS—=------~-==-=mmommm 14 38 Vie-1(15, 81 --- -~ | Shallow 87 5 98
17,18) Loamy
ArD  Auburn very stony loam, § to
30 percent slopes---------- 14 25 VIs-1(15,18) 82 - ~~ | Shallow 87 5 &8
Loamy
AsDZ2  Auburn clay loam, 8 to 30
percent slopes, eroded---- 14 32 VIe-1(15, 81 -— ~-- | Shallow 87 5 98
17,18) Loamy
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AtEZ

AuF2

BeD

Bel2

BhE2

BkC
BkD
BKE
B1F

BoLE3

BoF3

Cal3

CaF3

CbD2
CbE
CbF
CcA
CcB
Cda
CeA
CeB
CfA
CfB
CgB

Ch

Mapping unit

Auburn very stony clay loam,
30 to 50 percent slopes,

Auburn very rocky clay loam,
50 to 70 percent slopes,

Behemotosh very stony loam,
& to 30 percent slopes-----
Behemotosh very stony loam,
30 to 50 percont slopses,

Behemotosh very rocky loam,
50 to 70 percent slopes,

Boomer gravelly leam, 0 to
15 percent slopes----------
Boomer gravelly leam, 15 to
30 percent sleopes----------
Boomer gravelly loam, 30 to
50 percent slopes----------
Boomer very stony loam, 50
te 70 percent slopes-------
Boomer very stony clay loam,
30 to 30 percent slopes,
severely eroded-----—------
Boomer very steny clay loam,
5¢ to 70 percent slopes,
severely eroded---------~--
Chaix coarse sandy loam,
30 to >0 percent slopes,
severely eroded------------
Chaix cearse sandy loam,
50 to 70 percent slopes,
severely eroded------------
Chaix sandy loam, 5> to 30
percent slopes, croded-----
Chaix sandy loam, 30 to 50
percent s$lopes-------------
Chaix sandy loam, 50 to 70
percent slopes-------------
Churn loam, 0 fo 3 percent
slopes---=---=-==--—-------
Churn leoam, 3 to & percent

Churn loam, slightly wet,

0 to 3 percent slopes------
Churn gravelly loam, 0 to

3 percent slopes-----------
Churn gravelly loam, 3 to

8 percent slopes-----------
Churn gravelly lecam, deep,

0 to 3 percent slopes------
Churn gravelly loam, deep,

3 to 8 percent slopes------
Clough gravelly leam, 3 to

8§ percent slopegs----------=
Cobbly alluvial land---------

GUIDE TO MAPPING UNITS--Continucd

Woodland Wildlife
Storie Capability suitability Range suitability
index unit group site group
Page Symbol Page |Number Page | hame Page [ Number Page
14 9 VIIs-1(13, 83 -—- -- | Shallow 87 5 28
17,18) Loamy
14 4 VIIs-1(15, 83 e -- | Shallow 87 5 a8
17,18) Loamy

15 26 VIs-1{22) 82 7 96 | ~mmmmmmem- - 3 100
15 12 VIs-1(22) 82 7 6 | —rm - -- 3 100
15 5 VIIs-1(22) 83 7 Q96 | ~———me - -- 8 100
16 45 IITe-1(22) 76 4 95 | ~---rm e -- 2 100
15 40 IVe-1(22) 79 5 96 | ~——-mmm - -- 8 100
16 | 21 | vIe-1(22) 82 5 13 - 8 100
16 6 VIIs-1(22) 83 6 96 | m=-------- -- 8 100
16 10 VIs-1(22) 82 7 96 | ~--------- - 8 100
16 6 VIIs-1(22) &3 7 96 | cmmmmmmen - 8 100
17 13 Vile-1(22) 83 7 96 | —-mr-—---- -- 2 100
17 7 VIie-1(22 283 7 96 | ~---mm=--- — ] 1ap
17 34 VIe-1(22) g2 5 L e - 8 100
17 21 VITe-1(22) 83 5 96 | ~memmmmm-- -- 3 100
17 10 VIle-1(22) 83 6 0BG | —memmmmmm-- -- G 99
18 20 I-1(17) 73 —— T -- 2 97
18 86 ITe-1(17,18) 74 -—- - -- 2 97
18 81 TIw-2{17,22) 75 -—- | = - - 2 97
18 72 IIs-4(17) 76 - B et -- 2 97
1 69 ITe-1(17,18) 74 --- R [ - 2 97
19 65 IIs-3(17) 75 _— e -- 2 97
19 62 IIc-3(17) 74 --- R -- 2 97
19 20 1Ve-8(17,18) 79 -—- m | - —- 2 87
20 19 IVs-0{17) 80 _— P - 2 97




Map
symbol

Ck

C1b
Cmb
CmE
CnF

CoE

CpD
CrD
CrE
CrG

CsF
Cte

CtD
Cubd
CvE

CwF

CxB

CxF3

CxG

CyG

D2

DgE2

DgE3

FaD

FakE

FdD

Mapping unit

Cobbly alluvial land,
frequently flooded---»r----

Cohasset lpam, 0 to 30
percent slopes------—-=----
Cohasset stony loam, 0 to

30 percent slopes----------
Cohasset stony leam, 30 to

50 percent slopes----------
Cohassct very stony loan,

50 to 70 percent slopes----
Cchasset very stony loam,

moderately deep, 8 to

50 percent slopes----------
Cohasset-Aiken stony loams,

0 to 30 percent slopes-----
Cohasset-McCarthy cemplex,

¢ to 30 percent slopes-----
Cohasset-McCarthy complex,

30 to 530 percent slopes----
Cohasset-McCarthy complex,

30 to 75 percent slopes----
Colluvial land-------w-=-=----
Cone gravelly loam, 3 to 15

percent slopes-------------
Cone gravelly loam,

30 percent slopes----------

Cone stony loam, 3 to 30
percent slopes----—=-------

Cone very stony loam, 30 to
50 percent slopes----------

Cone very stony loam,
mederately deep, 15 to

60 percent slopes----------
Corbett loamy coarse sand,
15 to 50 percent slopes----
Corbett loamy coarse sand,
30 to 70 percent slopes,
severely eroded------------
Corbett loamy coarse sand,
50 to 80 percent slopes----
Corbett very rocky loamy
coarse sand, 30 to 80
percent slopes-------------
Diamond Springs very stony
lcam, 8 to 30 percent
slopes, eroded------—--~----
Diamond Springs very rocky
sandy loam, 30 to 50
percent slopes, eroded-----
Diamond Springs very rocky
sandy loam, 30 to 50
percent slopes, severely

Forward sandy loam, 5 to

30 percent slopes----------
Forward sandy loam, 30 to

50 percent slopeS----------
Forward sandy loam, deep, 0

to 30 percent slepes-------

GUIDE TQ MAPPING UNITS--Continued

WoodIand Wildlife
Storie Capability suitability Range suitability
index unit group site group
Page Symbol Page |Number Page |Name Page |Number Page
20 12 VIIw-1(17, 83 --- e -- 9 100
18)

20 62 IVe-1(22) 79 2 94 |------m--- -- 8 100
21 40 TVe-7(22) 79 2 94 | —mmmmmm - -- 8 100
21 17 VIe-1(22) 82 3 95 |--—------- - 8 100
21 i3} VIIs-1(22) 83 3 95 | -r-rmmmmm- -- 3 100
21 19 VIs-1(22) 82 7 L -- 3 i00
21 40 IVe-7(22) 79 2 94 {-----mmmm- -- 8 100
21 39 VIie-1(22} 82 2 94 [---memmm-- -- 8 100
21 16 VIs-1(22) 82 5 96 {---------- -- 8 100
21 7 VIIs-1(22) 83 6 86 | ~-mmmmmmmm -- 8 100
22 15 VIIs-1(22) 83 6 96 | oo -- 8 100
22 51 I[IIe-1(22} 76 4 95 | -mmmm - -- 8 100
22 40 IVe-1(22) 79 5 96 | —---mmmm-- -- 3 1a0
22 37 IVe-7(22) 79 5 96 | ----mmmm - -- 8 100
23 17 VIs-1(22)} 82 5 96 | —--m-—=--- -- 8 100
23 19 VITs-1(22) 83 5 96 | -mmmmmmm - -- 8 160
23 27 Vie-1(22) 82 5 O -- 8 100
23 7 VIIe-1(22) 83 6 96 | o -- 8 100
23 10 Vile-1(22) 83 6 96 | -----m---- -- 8 100
23 9 VIIs-1(22) 83 7 96 | -----m-- - -- 8 100
24 33 VIs-1(22) 82 7 96 | -——-----m- -- 38 100
24 15 VIIs-1(22} 83 7 96 | —----en-- -- 8 100
24 13 VIIs-1(22) 83 7 96 | ~m-mmmm- - -- 8 100
25 34 VIe-1(22) 82 5 96 | —--mmmmm - -- 8 100
25 19 VIIe-1(22) 83 5 96 | ~----m - -- 3 100
25 51 IVe-1{22) 79 5 96 | ===mmmmm - -- 8 100




Map
symbol Mapping unit Page
GaC  Gaviota fine sandy loam,

3 te 15 percent slopes----- 25
Gab Gaviota fine sandy Iloam,

15 to 30 percent slones---- 26
GbDh  Gaviota very rocky sandy

loam, 0 to 30 percent

slopes-—~--—"-mmmn o 26
GbEZ2  Gaviota very rocky sandy

loam, 30 to 30 percent

slopes, croded------------- 26
Gdld Goulding very stony loam,

10 to 30 percent slopes---- 26
GeF2 Goulding very rocky leam,

30 to 50 percent slopes,

groded-—----wonw-oo - 26
GeFZ Goulding very rocky loam,

30 to 70 percent slopcs,

eroded--------mmmmv o 27
Gp Gravel pits------=----—-—----= 27
GsD Guenge very stony loanm,

0 to 30 percent slopes----- 27
Gub Guenoe very rocky loam,

0 to 30 percent slopes----- 27
GukE Guence very rocky loam,

30 to 5U percent slopes---- 28
tiaF Henneke very rocky loam,

15 to 60 percent slopes---- 28
Hb Hillgate loam--~--------—-—-- 29
HeckE Holland sandy loam, 15 to 50

percent slopes-—-—----—----——- 29
[IcF ilolland sandy loam, 15 to 70

percent slopes------------- 29
Itd Honcut loam--=----—-------=~- 30
He Honcut gravelly loam--------- 30
Hf Honcut gravelly loun, deep--- 30
HgA  Honn finc sandy loan, 0 toc 3

percent slopes---—---—------ 31
HgB  Honn fine sandy loam, 3 to 8

percent slapes---------m-nn 31
HhA  Honn gravelly sandy locam,

0 to 3 percent slopes------ 31
JaB Igo gravelly loam, U to &

percent slopes------------- 32
It Inks gravelly loam, 8 to 30

percent slopes------------- 32
TdD Inks very stony loam, 3 to

30 percent siopes---------- 32

GUIDE TO MAPPING UNITS--Continued

Storis Capability
index unit
Symhol Page
32 Vie-1(15, 31
17,18)
29 Vie-1(15, 231
17,18)
17 VIis-41(15,18)
i s} VITs-1(15, 83
17,18)
17 VIs-1(13,18) 82
6 VIIs-1(15, 83
‘ 17,18)
2 VIIs-1(15, 83
7,18}
o5 VITIw-1{17) &3
36 VIs-1(15,18) 82
19 VIs-1(15,18) 82
12 VIIs-1(15, 83
17,18)
5 VIIs-1(15, 83
17,18)
54 IVs-3(17) 80
42 Vie-1(22) 82
14 VIile-1(22) 83
100 I-1(17) 73
75 II5-4(17) 76
64 [I5-0(17) 75
31 I-1(17) 73
77 ITe-1(17,18) 74
57 I[1s-4{17) 76
1
| 13 |vITs-1(15, &3
17,18)
20 VIe-1(15, 81
17,18)
17 VIs-1(15,18) 82

82

Woodland Wildlife
suitability Range sultability
groeup site group
Number Page |Name Page |Number Page
--- -- [Shallow 87 5 98
Loamy
- -- :Shallow 87 5 98
Loamy
- — IShallow 87 5 as
i Loamy
|
—e- -~ iShallow 87 G 99
I Loamy
- - iShallow 87 5 CE
Loamy
--- -~ iShallow 87 5 a8
Loany
-—- -- |Shallow 87 & a8
Loamy
--- e ittt - 2 a7
- -- |Shallow 87 5 98
Loamy
--- -- |Shallow 87 5 93
Loamy
- -- | Shallow 87 5 98
Loany
--- -- [Very Shallow 91 5 98
Loamy
== T -- 2 a7
5 a6 [---------- -- 2 100
6 96 |--——-————- - ] 100
- g -- 2 97
- P - -- z 97
- . -- z 7
- R R e -- 2 a7
- e - 2 97
--- e - 2 a7
--- -- |Very Shallow 91 3 97
Loamy
--- -- {Shallow 87 5 298
Loamy
-—- -- (Shallow 87 5 98

Loamy




GUIDE TO MAPPING UNITS--Continued

Woodland wildlife
Storie Capability suitability Range suitability
index unit group site group
Map
symbol Mapping unit Page Symbol Page | Number Page |Name Page |Number Page
IdE Inks very stony leam, 30 to
50 percent slopes-»-------- 32 8 VIIs-1(15, 83 --- -- |Shallow 87 5 98
17,18)° Loamy
IeD  Inks-Pentz complex, 5 to
30 percent slopes---------- 32 14 VIs-1(15,18) 82 -—- -- |Shallow 87 5 98
Loamy
Tek Inks-Pentz complex, 30 to
50 percent slopes---------- 33 8 VIIs-1(13, 83 .- -~ |Shallow 87 5 98
17,18} Loamy
JbD  Josephine gravelly loam,
10 to 30 percent slopes---- 34 48 IVe-1(22) 79 2 9d | -—mmmmmm e -- 8 100
JbE  Josephine gravelly loam,
30 tao 50 percent slopes---- 34 24 VIie-1(22) 82 5 96 |---~==---- -~ 3 100
JbF  Josephine gravelly loam,
50 to 70 percent slopes---- 34 11 VITe-1(22) 83 6 96 |---------- -- 8 100

JdDh  Josephine gravelly loam,
moderately deep, 10 to 30
percent slopes------------- 34 40 IVe-8(22) 80 5 96 [----—----- -- 8 100

JdE  Josephine gravelly loam,
moderately deep, 30 to 50

percent slopes------------- 34 20 VIie-1{22) 82 5 96 |---------- - 8 100
JsF Josephine-Sheetiron complex,
50 to 70 percent slopes---- 34 3 VIIs-1(22) 83 53 96 l-----mnn - 8 100
KbC Kanaka sandy loam, 3 to 15
percent slopes-------—~=---- 35 55 IVe-8(17,18) 79 --- -- |Granitic 90 5 Q8
KeD  Xanaka rocky sandy loam,
5 to 30 percent slopes----- 35 35 VIie-1(15, 81 - -- [Granitic 90 5 98
KcE Kanaka rocky sandy loam, 17,18)
30 to 50 percent slopes---- 35 15 VIIe-1(15, a2 -—- -- |Granitic 90 5 a8
KelF2  Kanaka rocky sandy leam, 18}
50 to 70 percent slopes,
eroded---m=--mmmmommm oo - 35 6 VITe-1(15, 82 -—- -~ |Granitic 50 5 98
18)
KdA  Xeefers gravelly loam, 0 to
3 percent slopes----------- 36 37 IITs-3(17) 78 --- - lemem oo -- 5 98
KdB  Keefers gravelly loam, 3 to i
8 percent slopes-----—----- 30 35 I1le-3(17, 77 -— e it -- 5 Q8
z22)
KeB  Kcefers cobby loam, chan-
neled, 1 to 5 percent
$1opeS-—--mm oo e e 36 2 TVw-2{17) 80 --- R -- 5 98
KgF2 Kidd very rocky lcam, 10 to
60 percent siopes, eroded-- 36 5 VIls-1(15, 83 --- -~ |Very Shallow &0 6 99
17,18) Very Rocky
KhC Kilarc sandy clay loam,
2 to 15 percent slopes----- k¥ 41 IITe-3(17, 77 --- ~~ | Fine Loamy 83 --- --
22)
Kh  Kilare sandy clay loam,
15 to 30 percent slopes---- 37 34 IVe-3(17, 79 -—- ~— | Fine Loamy 89 -—- --
18,22) :

KhE  Kilarc sandy clay loam,
30 to 50 percent slopes---- 37 18 VIe-1(22} 82 --- -- |Fing Leoamy 89 -—- --
K1Z  Kilarc very stony sandy clay
loam, 10 to 30 percent
51opes--—-=mmmmemmmmm o 37 22 VIs-1{22} 82 --- -- |Fine Loamy 89 5 a8
K1E  Xilarc very stony sandy clay
loam, 30 tc 50 percent
slopes-—---—--mmmmmmmmam 38 11 Vis-1(22) 3z - -- |Fine Loamy 89 5 88
XsD Kilarc-Sites complex, 8 to
30 percent slopes---------- 38 33 VIis-1(22) 82 -—- -- |Fine Loamy 89 5 98




Map
symbol

LaB

LbE

LbF3

LcA

LcB

LdA

LeB

LfA
LgE

LhE

LKEF

MaE

MaG

MbG2

McD

McE

McG

MdE

MeD

MeD2

MeE

MeG

GUIDE TQ MAPPING UNITS--Continued

Mapping unit Page
Landslides---------—w-------- 38

Lodo shaly loam, 10 to 50
percent slopeser------=---- 28

Lodo shaly loam, 30 to 70
percent slopes, severely
eroded---—-e----mmmmmm oo 38

Los Robles loam, 0 to 3

percent slopes--------—~---~ k{s
Los Robles lpam, 3 to 8

percent slopes-------=----- 39
Los Robles loam, seeped,

0 to 3 percent slopes------ 39

Los Robles loam, moderately
deep, 0 to 5 percent
510pES-~~mmm---mmmwm oo 38

Los Robles gravelly loam,

0 to 3 percent slopes------ 39
Lyonsville-Jiggs complex,
10 to 50 percent slopes---- 40

Lyonsville-Jiggs complex,
deep, 10 to 50 percent

slopes-—---=--------~------ 40
Lyonsville and Jiggs soils,

50 to 70 percent slopes---- 41
Marpa gravelly leoam, 30 %o

50 percent slopes---------- 41
Marpa gravelly loam, 50 to

75 percent slopes---------- 41

Maymen very stony loam,
30 to 80 percent slopes,
erodedr—--——--—mmmom oo 42

Millsap lecam, 5 to 30
percent slopes------------- 4%

Millsap loam, 30 to 50
percent slopgs---------——=~ 43

Millsap loam, 50 to 75
percent slopes------------- 43

Millsap very rocky loam,

i0 to 50 percent slopes---- 43
Millsholm gravelly loam,
3 to 30 percent slopes----- 43

Millsholm gravelly loam,
3 to 30 percent slopes,
eroded----—---=-—mm-—r-——-- 44

Millsholm gravelly loam,
30 to 50 percent slopes—--- &4

Millsholm gravelly loam,
50 to 75 percent slopes---- 44

Woodland Wildlife
Storie Capability suitability Range suitability
index unit group site group
Symbol Page [Number Page |Name Page [Number Page
-- ' VIIIs-1(15, 83 — SR -- 5 98
18,22)
7 VIIs-1(15, 83 --- -- |Very Shallow 91 3 97
17,18) Loamy
2 | VIIIs-1(15, 83 | --- S - -- 3 97
18,22)
95 1-1(17) 73 - P -- 2 97
a0 Ile-1(17,18) 74 | --- e -- 2 97
86 TIw-2(17,22) 75 - el e bt -- 2 97
68 ITTe-1(17, 76 --- O e R T - 2 97
18)
68 ITs-4(17) 76 S SR [P - 2 97
16 | VIs-1(22) 82 5 96 [----ommmnn -- g 100
21 VIis-1(22) 82 3 85 [~------m-- -- 8 100
6 VIIs-1(22) 83 6 96 | ------~--- - 8 100
15 VIe-1(22) 82 5 96 [--mommm - -- 8 100
7 VIile-1(22) 83 6 96 | -mmmmmm - - 8 100
3 VIis-1(15, 83 -—-- ~- tVery Shallow 91 6 99
17,18} Loamy
16 IVe-3(17, 79 ——- -~ | Loamy 89 5 93
18,22)
23 | VIe-1(15, 81 - -- | Loamy 89 5 98
17,18)
10 VITe-1(15, 82 - -- | Loamy 89 5 98
18}
18 VIs-1(15,18) 82 --- -~ | Loamy 89 5 98
23 VIe-1(15, 81 -— -- | Shallow 87 5 98
17,18) Loamy
18 VIe-1(15, 81 -—- -- | Shallow 87 5 a8
17,18) Loamy
11 VIIe-1(15, 82 - -- |Shallow 87 5 88
18) Loamy
S VIIe-1(15, 82 ~—— -~ |Shallow 87 5 98
18) Loamy




Map
symbhol

MEEZ

MEF2

MgA
MhA
MkB
Mm

Mn
Mo

MrA
MrB

NaB

NcB
NdE
NG

NeC

NeD

NeE2

NfEZ

PcD

PcE

PeF

P{F

P1A

PmA

Mapping unit

Millsholm very rocky loam,
30 te 30 percent slopes,
eroded-----------—-—-wurm---

Millsholm very rocky loam,
50 to 70 percent slopes,

Moda loam, 0 to 3 percent
slopes-«-==-====-~=------~=--
Meda loam, seeped, 0 to 3
percent slopes--»---------=
Moda loam, shallow, 0 to 5
percent slopes-----=------=-
Molinos sandy loam,
channeled----—--r-=-=c-m----
Melinos fine sandy loam«-----
Molinos fine sandy loam,

Myers silty clay, 0 to 3

percent slopes-------------
Myers silty clay, 3 to 8

percent slopes------------=
Nanny gravelly sandy loam,

0 to 8 percent slopes------
Nanny stony sandy leam,

Q0 to 8 percent slopes------
Nanny-Windy complex, 0 to 8

percent slopes-------------
Neuns very stony loam, 8 to

50 percent slopes-------~--
Neuns very stony loam,

50 to 80 percent slopes----
Newtown gravelly lcam, § to

15 percent slopes----------

Newtown gravelly loamn,
15 to 30 percent slopés----

Newtown gravelly loam, 30 to
50 percent slopes, eroded--

Newtown stony loam, 8 to 50
percent slopes, eroded-----

Parrish loam, 8 to 30
percent slopes----------»--
Parrish loam, 30 to 50
percent slepes-w------------

Parrish loam, 30 to 70
percent slopes------------=

Pentz-Supan complex, 50 to
70 percent slopes----------

Perkins loam, D to 3 percent
Slopegmm-romm oo -
Perkins gravelly loam, 0 to
3 percent slopes----------=

GUIDE TO MAPPING UNITS--Centinued

Page

48

49

49

49

49

S0

50

50

50

Woodland Wildlife
Storie Capability suitability Range suitability
index unit group site group
Symbol Page |Number Page |Name Page |Number Page
6 VI1s-1(15, 83 - ~-- | Shallow 87 5 98
17,18) Loamy
3 VIIs-1(15, 83 - -- | Shallow 87 5 o8
17,18) Loamy
32 T1Is-3(17) 78 | =--- D -- 2 97
24 IVw-2{17) 80 - O -- 2 97
2% | Tvs-3(17) 50 - R (OO - 2 97
48 IVw-2(17) 30 - SR - 2 a7
100 I-1¢17) 73 | --- B -- 2 97
90 IIw-2(17,22) 75 | --- S -- 2 97
60 1Is-5(17) 76 --- —— |- -- 4 97
57 ITe-5(17} 75 - e R -- 4 Q7
63 I1Te-1(22) 76 1 94 |-=-=------- -- 8 100
56 IVe-7(22) 79 i §4 y-mmemmmmmm -- 8 100
24 IIIe-1{22) 76 1 94 | --wm-mm - -- 8 100
16 VIs-1(22) 82 5 96 | -------m-- - 8 100
5 VIIs-1(22) 83 6 S e -- 8 108
35 I1Te-3(17, 77 -—- -- {Upland 88 3 93
22) Terrace
31 Ive-3(17, 79 -—- -- |Upland 88 5 98
18,22) Terrace
11 Vie-1(15, 51 - -- |Upland 88 5 98
17,18) Terrace
11 VIe-1(15, 81 .- -- {Upland 88 5 98
17,18) Terrace
46 IvVe-8(17,18) 79 e -~ |Loamy 89 5 98
24 |VIe-1(15, 81 I -~ iLoamy 89 5 98
17,18)
11 Vile-1{15, 82 - -~ | Loamy 89 5 98
18)
4 VIis-1(15, 83 e -~ |Shallow 87 5 o8
17,18) Loamy
73 ITs-3(17)} 75 w—— el Bttt - - 2 97
61 I1Is-3(17) 75 — R LR e Lt e 2 97




Map
symbol

PmB

Pme

PmbD

PnA

PoA

PoB

RbA
RbB

RcA

RcB

RdA
RdB

ReA

ReB

REfB
RgA
RgB
RhA

RkA

R1A
RmA,
RnA
RoA

Rw
RxE

Mapping unit

Perkins gravelly loam,
3 to 8 percent slopes------
Perkins gravelly loam,

8 to 15 percent slopes-----

Perkins gravelly loam,
15 to 30 percent siopes--~--

Perkins gravelly loam,
seeped, 0 to 3 percent
slopes--—--===------"""--"~

Perkins gravelly loam,
moderately deep, 0 to 3
percent slopes-------------

Perkins gravelly loam,
moderately deep, 3 to 8
percent slopes--------~=---~

Red Bluff loam, 0 to 3
percent slopes-—-—----=~----=
Red Bluff loam, 3 to 8
percent slopes------~--~---
Red Bluff gravelly loam,
moderately deep, O to 3
percent slopes------------=
Red Bluff gravelly loam,
moderately deep, 3 to 8
percent slopes-----=—-----=
Redding gravelly .loam, 0 to
3 percent slopes-------=---
Redding gravelly loam, 3 to
& percent slopes-----------
Redding-Red Bluff gravelly
loams, 0 to 3 percent

Redding-Red Bluff gravelly
ioams, 3 to 8 percent
slopes----=-w--—------r--o-o

Reiff sandy loam, chamneled,
0 to 8 percent slopes------

Reiff fine sandy loam, 0 to
3 percent slopes-----------

Reiff fine sandy loam, 3 to
8 percent slopes-----------

Reiff fine sandy loam, deep,
0 to 3 percent slopes------

Reiff gravelly fine sandy
loam, deep, 0 to 3
percent slopes-------=-----

Reiff loam, 0 to 3 percent
slopes---------------=-—-=-

Reiff loam, seeped, 0 to 3
percent slopes------=---=--

Reiff gravelly loam, 0 to
3 percent slopes---------=-

Reiff gravelly loam,
slightly wet, 0 to 3
percent sltopes----------=--

Riverwash-----—-wr-—----——=-=

Rock land------=-=-=-----==---

GUIDE TO MAPPING UNITS--Continued

Page

52

52

52

52

53

53

53

S54

54

55

55

55

55

57

57

57

57

Woodland wildlife
Storie Capability suitability Range suitability
index unit group site group
Symbel Page |Number Page |Name Page |Number Page
55 116-3(17) 74 “-- B -- 2 97
51 11le-3(17, 77 | --- ae e -- 2 97
22)
45 IVe-3{17, 79 -- e | -- 2 a7
18,22)
48 | IIw-2{17,22) 75 a-- S - 2 97
54 1 11Is-3(17) 78 | --- B -- 2 97
49 I1Te-3(17, 77 --- e fmmmmmmmm -- 2 97
22)
58 1115-9{17) 78 -- -- yAcid Terrace 87 5 98
52 1Tle-9(17) 77 .- -~ [Acid Terrace 87 5 98
45 I1Is-9(17) 78 --- -- | Agcid Terrace 87 5 98
40 11Ie-9(17) 77 --- -- | Acid Terrace 87 5 a8
17 IVs-8(17) 81 --- -- | Acid Terrace 87 5 98
16 Ive-8(17,18) 79 --- -~ | Acid Terrace 87 5 93
27 IVs-8(17) 81 - -- | Acid Terrace &7 5 98
25 IVe-8(17,18) 79 -—- -- | Acid Terrace 87 5 08
46 IVw-~2(17) 80 - |- -- 2 a7
95 I-1(17) 73 - - | e -- 2 97
a0 ITe-1(17,18) 74 - e Jemmmmmmm s -- 2 97
62 I1s-0{17) 75 -—- | -- 2 97
G4 I11s-0(17) 78 --- am e -- 2 97
1 I-1(17) 73 --- R e -- 2 a7
76 ITw-2(17,22) 75 --- — e -- 2 97
72 ITs-4{17} 76 -—- e | mmmmmm - - 2 a7
65 ITw-2(17,22) 75 - e e -- 2 97
<5 VIIIw-1(17} 83 --= R LR R -— 10 100
<5 VIIIs-1(15, 83 -——- e - 8 100
18,22)
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Woodland Wildlife
Storie Capability suitability Range suitability
index unit group site group
Map
symbol Mapping unit Page Symbol Page |Number Page [Name Page |Number Page
RyF  Rubble land-----vw-mcamnaoam- 58| <5 VIITs-1(15, 83 --- el R -- 8 100
18,22)
ScB Se¢horn silty clay, 3 to 8
percent slopes---------—--- 59 43 IITe-~5(153 77 --- -- |Clayey 89 4 97
ScD  Sehorn silty clay, 8 to 30
percent slopes--—----~«m--u 59 35 IVe-5(15) 79 --- -- |Clayey 89 4 97
ScE  Seghorn silty clay, 30 to
50 percent slopes---------- 59 18 VIe-1(15, 81 --- -- |Clayey 88 4 a7
5dDZ  Sehorn very stony silty 17,18)
clay, 8 to 30 percent i
slopes, eroded----mr-mr-mn= 59 25 VIs-1(15,18) 82 { --- -- {Clayey 89 4 87

SeD  Sehorn silty clay,
moderately deep, 8 to 30
percent slopes—----sweowaon 59 24 TVe-5(15) 79 --- -- iClayey 89 4 a7

Sek Sehorn silty clay,
moderately deep, 30 to 50

percent slopes-------=------ 59 13 VIe-1(15, 81 --- -- |Clayey 89 4 97
17,18)
SfF2 Sehorn complex, 50 to 70
percent slopes, eroded----- 59 7 VITe-1(15, 82 --- -- |Clayey 89 4 97
18)
Sgk  Sheetiron very stony loam,
30 to 50 percent slopes---- 60 13 VIs-1(22) 32 5 96 |------m--~ -- 8 100
SgF  Sheetiron very stony loam,
50 to 75 percent slopes---~ 60 5 VIIs-1(22) 83 6 96 ----—m---- -- 8 100
§gG  Sheetiron very stony loam, ‘
75 to 90 percent slopes---- 60 4 VIIIs-1(15, 83 -—- B e -- 8 100
18,22)
ShB  Shingletown clay loam, U to
8 percent slopes-------—--- 61 47 ITw-2(17,22) 75 -—- e -- 7 100
SkA  Shingletown loam, drained,
0 to 3 percent slopes------= 51 73 IIw-2(17,22) 75 --- -- |- -- 7 100
SmB  Sierra sandy loam, 3 to 8
percent slopes----—--—------ 61 61 IIe-1(17,18) 74 --- -- |Granitic 90 S 98
SmC  Sierra sandy loam, 8 to 15
percent slope§------------= 62 58 I1Te-1(17, 76 -—- -~ |Granitic 90 5 98
18)

SmD  Sierra sandy loam, 15 to 30
percent slopes----------—-- 62 51 IVe-1(18) 78 --- -- |Granitic 90 5 98
SmD3  Sierra sandy leoam, 15 to 30
percent slopes, severely

eroded--——-m-mcm o 62 36 VIe-1(15, 21 --- -- |Granitic 90 5 98
17,18)
SmE  Sierra sandy loam, 30 to 50
percent slopes------------- 62 25 VIe-1(15, 81 -—- -~ [Granitic a0 5 98
17,18)
SnC  Sites loam, 5 to 15 percent
slopes=-r-mm--mmmmmm oo 63 65 IlTe-1{22) 76 4 95 |------mo- - 8 100
SnD  Sites loam, 15 to 30
percent slopes----------—== 63 57 IVe-1(22) 79 5 96 {---------- -- 8 100
SnE  Sites loam, 30 to 50
percent slopes-----------—-= 63 30 Vie~1(22) 82 5 96 j-~—m-mmo—m - 8 100
SnF  Sites loam; 50 to 70
percent slopes------------- 63 14 Vile-1(22) 83 6 96 [--—--—---= -- 3 100
So}  Sites stony loam, 8 to 30
percent slopes-~=-~~wuoomnn 63 49 We~7(22) 79 5 96 {---------= - 8 100
SpE  Sites very rocky lcam, 30 to
50 percent slopes--nemem--n 63 18 VIs-1(22) 82 5 96 |---—------ -- 8 100

SrA  Spreckels sandy loam, 0 to
3 percent slopes--—~-w—=-en 64 30 I1Ts-3(17)y 78 ——= R L -~ 2 97




Map
symbol Mapping unit Page
SrB  Spreckels sandy loam, 3 to

8 percent slopes----------- 64
SsE  Stonyford very stony loam,

30 to 50 percent slopes---- 64
SsG  Stonyferd very stony loam,

50 to 75 percent slopes---- 64
5tC Supan gravelly loam, 5 to

15 percent slopes---------= 65
StD  Supan gravelly loam, 15 to

30 percent slopes-—--=-r-n=-= 65
StE  Supan gravelly loam, 30 to

50 percent slopes---------- 65
Sul Supan very stony leam, 0 to

30 percent slopes----~=n--= 65
SuE  Supan very stony loam, 30 to

50 percent slopes---------= 65
Tal Tailings and Placer

diggings-~--re=emooaoooaeoo 66
TbA  Tehama loam, 0 to 3 percent

Slopes--rrece e 67
TbB  Tehama loam, 3 to 8 percent

510peS-——-—-——---——mr e n——— 67
ThC  Tehama loam, 8 to 15

percent slopes-----m-ccena- 67
T¢E  Toomes very rocky loam,

0 to 50 percent slopes----- 67
TeD  Toomes very stony loam,

0 to 30 percent slopes----- 68
TfA  Tujunga loamy sand, 0 to 3

percent slopes------n--—rrn~ 68
TfB  Tujunga loamy sand, 3 to §

percent slopes-=rmermmmm=a—oo 68
ThA  Tuscan cobbly loam, 0 to 3

percent slopeg---------—--- 69
ThE  Tuscan cobbly loam, 3 to 8

percent slopes------------- 69
VeA  Vina loam, 0 to 3 percent

slopesS-—r----mmrmncm e 69
VfA  Vina loam, seeped, 0 to 3

percent slopes---------—--- 69
VgB  Vina gravelly loam, 3 to 8

percent slopes---sw-wau-——— 70
Wa Wet alluvial land------~--~--- 70

GUIDE TO MAPPING UNITS--Continued

Woodland Wildlife
Storie Capability suitability Range suitability
index unit group site group
Symbol Page |Number Page |Name Page |Number Page
28 | II1e-3(17, 77 | =---= == |=comemoea- -- 2 a7
22)
9 VIIs-1(13, 83 -—- Shallow 87 6 a9
17,18) Loamy
5 VIIs-1(15, 33 -—- Shallow &7 6 99
17,18) Loamy
42 II1e-8{18) 77 --- Loamy 89 5 98
37 IVe-8(17,18) 79 --- Loamy 89 5 98
15 |vIe-1(15, 81 --- Loamy 80 5 98
17,18)
20 lVIs-1(15,18) 82 - Loamy 39 5 98
15 | VIs-1(15,18) 82 --- Loamy 89 5 ag
<5 VIITs-1{15, 83 T EE R -- 10 100
18,22)
72 | 1Is-3(17) 77T [ PECU U PR - - 2 a7
61 ITe-3(17) 74 U . - 2 97
57 | I1IIe-3(17, 77 | -== == |e-crcmcan- -- 2 97
22)
4 VIis-1(15, 83 - Very Shallow 90 3 97
17,18) Very Rocky
11 VIIs-1(15, 83 -—- Very Shallow 90 5 98
17,18) Very Rocky
58 IVs-4(17) 81 e -~ 2 97
55 | IVs-4(17) Bl | —-= = fmmmmmooee - 2 27
15 IVs-8{17) 81 T -- 2 87
15 IVe-8(17,18) 79 T -- 2 97
100 I-1(17) 73 e it -- 2 a7
90 IIw-2(17,22) 75 e -- 2 a7
68 ITe-1(17,18) 74 T T e -- 2 97
20 |IITw-5(17) 78 | --= == |emcmmeoon -- 2 97
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Storie Capability suitability Range suitability
index unit group site group
B{ap R - -
symbol Mapping unit Page Symbol Page |Number FPage |Name Page | Number Page

WeD  Windy and McCarthy stony
sandy loams, 0 teo 30
percent slopes------------- 70 41 VIe-1(22) 82 5 96 | -=-------- -- 8 1040
WfE  Windy and McCarthy very
stony sandy loams, 30 to
50 percent slopes---------- 71 17 VIs-1(22) 82 5 96 | -=-------= -- 8 100
WfG  Windy and McCarthy very
stony sandy loams, 50 to
75 percent slopes--------~- 71 7 VIIs-1(22) 83 6 96 ----=m---- -- 6 99
WgE  Windy and McCarthy very
rocky sandy loams, 8 to
530 percent slopes-------—--- 71 14 VIs-1(22) 82 7 6 | -mmmmmmmm - -- 4 a7




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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