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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

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

Locating Soils

All the soils of the Surprise Valley-
Home Camp Area are shown on the de-
tailed map at the back of this publication.
This map consists of many sheets made
from aerial photographs. Each sheet is
numbered to correspond with a number on
the Index to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
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 a pointer
shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists
all the soils of the county in alphabetic
order by map symbol and gives the capa-
bility, range, and wildlife suitability clas-
sification of each. It also shows the page
where each soil is described and the page
for the capability unit, range site, and
wildlife suitability 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 ma-
terial can be used as an overlay over the
soil map and colored to show soils that
have the same limitation or suitability. For
examFIe, soils that have a slight limita-
tion for a given use can be colored green,
those with a moderate limitation can be
colored yellow, and those with a severe lim-
itation can be colored red.

Farmers and ranchers and these who
work with them can learn about use and
management of the soils from the soil de-
scriptions and from the discussions of the
capability units and range sites.

Foresters and others can refer to the sec-
tion “Management of Woodland,” where
the management of soils suitable for com-
mercial woodland is discussed.

Game managers, sportsmen, and others
can find information about soils and wild-
{iffe ’l,n the section “Management for Wild-

ife.

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

Community planners and others can find
information about soil properties that af-
fect the choice of sites for nonindustrial
buildings and for recreation areas in the
engineering tables.

Scientists and others can read about how
the soils formed and how they are classi-
fied in the section “Formation and Classifi-
cation of the Soils.”

Newcomers to the Area may be espe-
cially interested in the section “General
Soil Map,” where broad patterns of soils
are described. They may also be interested
ilc thg section “General Nature of the
Area.

U.5. GOVERNMENT PRINTING OFFICE: 1874

For sale by the Buperintendent of Doeuments, U.8. Government Printing Office
Washington, D.C. 20402



Contents

How thi Page Page
Ggr‘za mllss(s);llrlv:;rpwas made.. . ____ . ___ é Desecription of .the soils—Continued
' Soils of the lowlands, foothills, and upland basins.. ... 3 I\ngsggcﬁ o8 “
1. Gorzeli-Raglan-Schamp association_ ___ _______ 3 Newlagd e T 4
2. Disabel-Weimer-Boulder Lake association_.____ 3 Ninemiles e S pH
3. Playas-Couch-Lolak association__._____________ 4 01d Cam: v s
4. Hussa-Donica-Surprise-Bidwell association.____ 4 Olson se peserles _____________________________________ .
5. 01d Camp-McConnel association___._________ 4 Pe 1ers i ps
So}lcls_ of Ithe upland plateaus, terraces, and lower moun- Plagvas SOMIE8 - = oo oo ig
AN SIOPES . oo 5 e serios . TToommmmmmmmmmmmmmmmmTT
6. Ninemile-Karlo-Catnip assoefation_ .. _________ g gg‘wll e m oo mmem e 2
7. Mascamp-Powley association_ .. __________ 5 Rivge?vl;lv sehrles _______________________________________ h
8. FEspil-Fertalineassociation____________________ 6 Rock ai _________________________________________ h
doil 9. Olson-Badland-Nevador association. - __ . . ____ 6 Rubb&;ﬁp _______________________________________ g%
8 Oﬁ;ﬂﬁgs‘_&f’f{?ﬁ on moderately sloping to very steep g Sobampserigs__....... .. R
—————————————————————————————— impson series- - - - . ____.
10. Rtggggn{:ilfil:l_V{tindeboure-Rock outerop  asso- . %nag SETIeS_ oo gi
11, Waca-Lyonman association - __-..... .. Sy sore T o4
12. Home Camp-Newlands association_.________ o ; Surv;:a Sories- hardpan vari ettt 20
13. Iapgood-Snag assoeiation_ . _________ 7 Turvya, Senes, ardpan Variant. - ------------oo- 56
Descriptions of the OIS - - -~ _______ 8 Toney BOMO8- - 57
RBadland. . ITTTTTmTTTTTT T 3 T 58
Bicondoa 861168, o oo oo oo T TIITTTT 8 %Vvlach o 89
Bidwell serios.. - 11 \,Vaca g mm o ot T TTTToTmmememmTTemm 59
Blubbell sapias ~T77TTTTInTTTTTT T 11 Wa_ca series, shallow variant_____________ 61
Boulder Lake series__ . Tt oI 12 erlntllcr SOIIES- - - oo m oo m e 61
Bregar series .. 13 7z cle BOTIES - o - oo e e 62
Buntingville series-_ - __________________ 14 OTTAVISLA BETIEB oo oo oo oo mm oo oo 63
Campone series. - TTITIIITIIIIIIIIN 15 Use and management of thesoils_._____________________ 63
Cabnip series. .o ..l IIIIIIIIIIIITIIN 15 Capability grouping_.__.__.. Sy 63
Clotoh sories - TTTTTIIIITTI T 16 Management by capability units. G4
Crutcher series____________,,,,,,,_,_______:__: 777777 17 Estimated yields. - .- ooeecoii oo Lk
Cummings SOPIOS. T i8 Range ma‘nagemen?--'. _______________________________ 73
Cummings scries, clay subsoil variant._. . . L 19 Management for wildlife ..o 72
Dangberg series, cold variant_ _____ . ________________ 20 Management, of woodland. o oo oo 81
Disabel series LTI 51 Ratings of woodland soils_- . ________ 82
Donies series o IITorooTmoToTTITIITmmmn 53 Engineering uses of thesoils. .o 83
Espil Sorios. LTI 21 Engineering classification systems______________ .. 120
Fertaline serios. I TTTTTTTTTTTIIIIIIIII T 95 Soil proper‘gles significant to engineering_.__ . ______.____ 120
Four Star series - T IIITIITTITTTTTTTTTT 26 Interpretations of engincering properties______________ 120
Foxmount series_..._ L. 27 Engineering test data oo 121
Gorgoll series. o T 27 Hydrologic groups. -« - oo o oo 121
Hapgood series. .. TIIIITIIIIIIIIIL 28 Formation and classification of the soils._________._______ 122
Hart Camp series. - ... 117710 30 Factors of soil formation_ - ______ . __________.____ 122
Hartig N 20 Parent material - - .. 122
Home Camp series. - -~ - TTT7C 31 ClMAte. oo 122
Hoveyserieg______,_,_______,“",_“__________:_ :::: 32 Biological forces._. . ____ - 123
Hussa,series____________,-,_,_________________,__:“ 33 Relief . e 123
Jesse Camp series._ - _________________.. R 35 Time. o oo 123
Katlo series. . . IIIITmTmmT 36 Classification of the soils_ - - ___ - 124
Kisring series .- _____ . _____ 37 General nature of the area____ ... .. 124
Langston series__ .- e 38 Water SUpPLY - v e e e 124
Lolak 8eries - o @ e 38 Vegetatton ooeooe e e 126
Longval 8eries— - . 39 Industry and reereation. .. ... 126
LyOnMAn SerieS -« - - _________ 40 Transportation .- .- 126
Madeline Series. - - e 41 OBt o oo oo 127
Marsh. . 41 Physiography and geology - ... 128
MasCamp Series -« - e 42 Literatureecited__________________._______. 129
MeConnel series. .. o7 42 Glossaryo oo U 129
Mendeboure series. - - _____________ 43 Guide to mapping units_ ______________________ Following 130
I

Issued April 1974






SOIL SURVEY OF SURPRISE VALLEY-HOME CAMP AREA,
CALIFORNIA-NEVADA

SOIL SURYEY OF SURPRISE VALLEY-HOME CAMP AREA, CALIFORNIA-NEYADA
BY H. B. SUMMERFIELD, JR. AND D. G. BAGLEY

FIELDWORK BY R. MALCHOW, H. B. SUMMERFIELD, JR., L. WILLIAMS, AND G. BADURA, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE AND FOREST SERVICE, IN COOPER-
ATION WITH THE UNIVERSITY OF CALIFORNIA AND UNIVERSITY OF NEVADA AGRICULTURAL EXPERIMENT STATION
AND UNITED STATES DEPARTMENT OF THE INTERIOR, BUREAU OF LAND MANAGEMENT

URPRISE VALLEY-HOME CAMP AREA is lo-
cated in northeastern California and northwestern
Nevada The Surprise Valley part of the survey
area is mostly in Modoc County, but a small area is in
northeastern Lassen County. It lies east of the crest of the
Warner Mountain range and extends for a distance of 12

* Califorria Stale Agricultural Expenment Statior

*Nevada State Agncuitural Experiment Station ir. Reno

Figure 1.—Location of the Surprise Vzlley-Home Camp area in
California and Nevada.

to 15 miles to the Nevada State line. Xt extends from the
Oregon State line on the north toward the south for 73
miles along the Nevada State line. The Home Camp part
of the survey area lies east of and adjacent to the Surprise
Valley part along the Nevada-California State line, from
Pilgrim Lake at the south boundary to approximately half
a mile north of the Long Ranch in northern Washoe
County. Tt extends eastward from the Nevada-California
State line for approximately 11 miles at the narrowest
part and 35 miles at the broadest part.

The total extent of the survey area is 1,257,366 acres;
this includes 52,554 surface acres in lakes. The total land
area mapped in this soil survey is 1,204,812 acres and in-
cludes the eastern part of the Modoc National Forest ad-
ministered by the U.S. Forest Service ; the cultivated lands
of Surprise Valley, Duck Flat, and Cow Head Lake; the
Indian Service-administered lands of Fort Bidwell; and
the Bureau of Land Management-administered lands in
Lassen and Modoc Counties, California, and Washoe Coun-
ty, Nevada.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
goil are in the Surprise Valley-Home Camp Area, where
they are located, and how they can be used. The soil scien-
tists went into the survey area knowing they likely would
find many soils they had already seen and perhaps some
they had not. They observed steepness, length, and shape
of slopes; size and speed of streams; kinds of native plants
or crops; kinds of rock; and many facts about the soils,
They examined road cuts and ditchbanks, dug pits, and
bored many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends 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 scientists made comparisons among the profiles
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
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2 SOIL SURVEY

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 se-
ries. 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 charac-
teristics. Each soil series i1s named for a town or other
geographic feature near the place where a soil of that
series was first observed and mapped. Donica and Waca,
for example, are the names of two goil series. All the soils
in the United States having the same series name are es-
sentially alike in those characteristics that affect thelr
behavior in 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
differences, a soil series is divided into phases. The name of
a soil phase indicates a feature that affects management.
For example, Donica gravelly sandy loam, 2 to 5 percent
slopes, is one of several phases within the Donica 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. These photo-
graphs show woodlands, buildings, field borders, trees, and
other details that help in drawing boundaries accurately.
The soil map in the back of this publication was prepared
from the aertal photographs.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning the
management of farms and fields, a mapping unit is nearly
equivalent to a soil phase. It is not exactly equivalent, be-
cause it 1s 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. Three such
kinds of mapping units are shown on the soil map of the
Surprise Valley-Home Camp Area: soil complexes, soil
associations, 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 a complex con-
tains some of each of the two or more dominant soils, 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. Donica-
Surprise complex is an example.

A soil association is made up of adjacent soils that occur
as areas large enough to be shown individually on the soil
map but are shown as one unit because the time and effort
of delineating them separately cannot bhe justified. There
is a considerable degree of uniformity in pattern and
relative extent of the dominant soils, but the soils may
differ greatly one from another. The name of an associa-
tion consists of the names of the dominant soils, joined by
a hyphen. Waca-Hapgood association is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individunally but are shown
as one unit because, for the purpose of the soil survey, there
is little value in separating them. The pattern and propor-
tion 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 con-

sists of the names of the dominant seils, joined by “and.”
Espil and Fertaline soils is an example.

In most areas surveyed there are places where the soil
material is so rocky, so wet, so shallow, or so severely
eroded that it cannot 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 de-
scriptive names. Marsh is a land type in this 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
solls in other places are assembled. Data on yields of crops
under defined practices are assembled from farm records
and from field or plot experiments on the same kinds of
soil. Yields under defined management are estimated for
all the 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 detailed 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 enginecers.

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 farm-
ers, agronomists, engineers, and others, then adjust the
groups according to the results of their studies and con-
sultation. Thus, the groups that are finally evolved reflect
up-to-date knowledge of the soils and their behavior under
present methods of use and management.

General Soil Map

The general soil map at the back of this survey shows, in
color, the soil associations in the Surprise Valley-Home
Camp Area. A soil association is a landscape that has a
distinctive proportional pattern of soils. 1t normally con-
sists of one or more major soils and at least one minor soil,
and it is named for the major soils. The soils in one asso-
ciation may occur in another, but in a different pattern.

A map showing soil associations is useful to people who
want a general ides of the soils in an area, who want to
compare different parts of an area, or who want to know the
location of large tracts that are suitable for a certain kind
of Iand 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 plan-
ning the management of a farm or field, or for selecting
the exact location of a road, building, or similar structure,
because the soils in any one association ordinarily differ in
slope, depth, stoniness, drainage, and other characteristics
that affect their management.

The 18 soil associations in the Surprise Valley-Home
Camp Area are grouped on the basis of physiography as
follows: (1) five of the associations consist of soils of the
lowlands, foothills, and upland basins; (2) four of the
associations consist of soils of the upland plateaus, ter-
races, and lower mountain slopes; and (3) four of the
associations consist of moderately sloping to very steep
soils and land types on uplands. The three physiographic
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areas and the 13 associations are described in the following
pages.

Soils of the Lowlands, Foothills, and
Upland Basins

These are somewhat excessively drained to poorly
drained soils that have a surface layer of gravelly and
stony loam to clay. They are on alluvial fans, terraces, flood
plains, and foothills and in upland basins. They formed
from alluvium derived from mixed basic rocks.

These soils are dominantly on the California side of the
survey area in the vicinity of Upper, Middle Alkali, and
Lower Lakes. On the Nevada side, they are in the vicinity
of Boulder Flat, Antelope Flat, Duck Flat, Cottonwood
Creek, and Garden Lake. Elevation ranges from 4,000 to
6,500 feet. The average annual precipitation is 6 to 14
inches, the average annual temperature is 41° to 51° F.,
and the frost-free season ranges from about 80 to 130 days.

Approximately 5 percent of the acreage is extensively
cultivated. It is used to produce hay, grain, potatoes, and
pasture plants. The rest of the acreage is used for livestock
grazing and wildlife habitat.

Five associations are in this group. They make up 25
percent of the survey area.

1. Gorzell-Raglan-Schamp association

Very deep, well-drained, nearly level to moderately steep
soils on terraces and foothills

Association 1 is on terraces, interterrace slopes, and
foothills, It forms one continuous area along the eastern
side of Surprise Valley in the northwestern part of the
survey area. The elevation is 4,000 to 5,600 feet. The aver-
age annual precipitation is 6 to 10 inches, the average an-
nual temperature is 45° to 50° F., and the frost-free season
is about 100 days.

This association makes up about 5 percent of the survey
area. (Gorzell soils make up about 30 percent of the asso-
ciation; Raglan soils, 20 percent; and Schamp soils, 15
pereent. The remaining 35 percent is minor soils and lands.

Gorzell soils are gently sloping to moderately steep
and well drained. They have a surface layer of light
brownish-gray gravelly loam about 8 inches thick. The
subsoil is light-gray gravelly clay loam about 4 inches
thick. Below it is about 18 inches of light-gray gravelly
clay loam that is weakly cemented with silica and lime.
This material is underlain by light-gray very gravelly
loamy sand that extends to a depth of about 60 inches.
The plant cover consists of big sagebrush, spiny hopsage,
Sandberg bluegrass, squirreltail, and forbs.

Raglan soils are nearly level to moderately sloping and
well drained. They have a surface layer of light brownish-
gray to light-gray fine sandy loam and light sandy clay
loam about 6 inches thick. The subsoil is pale-brown sandy
clay loam about 7 inches thick. The underlying material
is pale-brown and light brownish-gray, stratified very fine
sandy loam containing silica-cemented coneretions. It ex-
tends to a depth of 60 inches. The plant cover consists of
greasewood, shadscale, and bud sagebrush.

Schamp soils are gently sloping to moderately steep and
well drained. They have a surface layer of light brown-

ish-gray stony loam about 3 inches thick. The subsoil is
light brownish-gray or brown clay about 29 inches thick.
The substratum, extending to a depth of 60 inches, is
stratified loam and sandy loam grading to extremely cob-
bly loam, The plant cover consists of big sagebrush and
bluebunch wheatgrass.

Minor soils and land of this association consist of scat-
tered, intermixed, small tracts of Couch, Nevador, Survya,
Toney, and Zorravista soils and small areas of the land
type Playas.

The major soils of this association are used mainly for
livestock grazing and wildlife habitat. Gorzell and
Schamp sotls are suitable for range seeding. Areas of Gor-
zell soils have been used to a limited extent to grow dry-
land wheat. Some areas of Raglan soils are suitable for
cultivation if irrigation water is available. Management
practices on these soils should include proper grazing use
and maintenance of a desirable plant cover.

2. Disabel-Weimer-Boulder Lake association

Very deep, well-drained and poorly drained, nearly level
soils on flood plains and low lake terraces and in enclosed
basins

Association 2 is in small, enclesed basins and on low ter-
races and broad flood plains widely scattered throughout
the survey area. The elevation is 4,000 to 6,500 feet. The
average annual precipitation is 8 to 14 inches, the average
annual temperature 1s 41° to 44° F., and the frost-free
season is about 80 days.

This association makes up about 8 percent of the survey
area. Disabel soils make up about 50 percent of the associa-
tion; Weimer soils, 20 percent; and Boulder Lake soils,
5 percent. The remaining 25 percent is minor soils.

Disabel soils are nearly level and well drained. They
have a surface layer of light brownish-gray silty clay loam
about 11 inches thick. The subsoil is light brownish-gray
to pale-brown clay or silty clay about 30 inches thick. The
underlying material is light brownish-gray silty clay that
extends to a depth of 60 inches. The plant cover consists
mainly of big segebrush and hasin wildrye, but small
amounts of greasewood and shadscale are at lower eleva-
tions.

Weimer soils are nearly level, very deep, and poorly
drained. They have a dark-gray surface layer about 48
inches thick. It is underlain by dark-gray clay that con-
tains white lime segregations. It extends to a depth of 60
inches. The plant cover consists of sedges, rushes, dock
silver sagebrush, mat muhly, and evening primrose.

Boulder Lake soils are nearly level and somewhat poorly
drained. They have a surface layer of grayish-brown clay
about 6 inches thick. The underlying material is light
brownish-gray clay that extends to a depth of 60 inches.
The plant cover consists of silver sagebrush, mat muhly,
povertyweed, and evening primrose. A few sedges and
rushes are present in places.

Minor soils of this association consists of scattered, in-
termixed tracts of Jesse Camp, Crutcher, and McConnel
soils.

The major soils of this association are used for livestock
grazing and wildlife habitat. They are suitable for range
seeding. Plant species must be carefully selected to provide
the most desirable livestock forage.
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3. Playas-Couch-Lolak association

Very deep, well-drained and poorly drained, nearty level
to gently sloping soils that have been a;?'ectecf by saits ond
alkali; in flat basins and on low lake terraces

Association 8 is in large tracts on lake terraces and low-
lying alluvial fans adjacent to the intermittent lakes in

urprise Valley and in one other large, irregularly shaped
tract in the southern part of the survey area. The elevation
1s 4,300 to 6,200 feet. The average annual precipitation is
8 to 12 inches, the average annual temperature is 41° to
49° F., and the frost-free season is about 90 days.

This association makes up about 7 percent of the survey
area. The land type Playas makes up about 36 percent of
the association; Couch soils, 13 percent; and Lolak soils,
8 percent. The remaining 43 percent is minor soils.

Playas are flat, undrained basins of saline-alkali affected,
stratified silty clay and clay lake sediment. In spring and
infrequently for short periods in other seasons they con-
tain shallow water because of runoff from higher lying
areas. They are very nearly barren.

Couch soils are smooth, nearly level and gently sloping,
and well drained. They have a thin surface layer of light-

ray loam about 8 inches thick, The subsoil, about 20
inches thick, is brown clay, brown heavy clay, and pale-
brown clay loam. The underlying material is light-gray
and very pale brown, stratified fine sandy loam and very
fine sandy loam that extends to a depth of 60 inches. The
plant cover consists of greasewood, spiny hopsage, big
sagebrush, and inland saltgrass,

Lolak soils are smooth, nearly level, and poorly drained.
They have a surface layer of light-gray to light brownish-
gray silty clay and silty clay loam, about 4 inches thick,
that is strongly saline-alkali affected. The underlying ma-
terial is light brownish-gray to light-gray silty clay and
clay that extends to a depth of 60 inches. The plant cover
consists of greasewood and inland saltgrass.

Minor soils of this association consist of scattered, inter-
mixed, small tracts of Disabel, Kisring, Raglan, and Zor-
ravista soils.

The major soils of this association are used mainly for
livestock grazing and wildlife habitat. Couch soils have
been used to a limited extent to grow alkali-tolerant grasses
and barley where irrigation water is available. Crops grow
poorly on these soils.

4. Hussa-Donica-Surprise-Bidwell association

Very deep, poorly drained, somewhat excessively drained,
and well-drained, nearly level to strongly sloping soils on
food plains, terraces, and alluvial fans that have truncated
side slopes

Association 4 is in one large, continuous tract on flood
plains, low terraces, and alluvial fans along the western
edge of the lakes in Surprise Valley. The elevation is 4,400
to 4,800 feet. The average annual precipitation is about 12
to 16 inches, the average annual temperature is 44° to 50°
F., and the frost-free season is 100 to 130 days.

This association makes up about 5 percent of the survey
area. Hussa soils make up about 20 percent of the asso-
ciation; Donica soils, 20 percent; Surprise soils, 20 per-
cent; and Bidwell soils, 15 percent. The remaining 25
percent is minor soils.

THussa soils are nearly level to moderately sloping and
poorly drained. They have a surface layer of very dark

gray to black clay loam and loam about 20 inches thick.
The underlying material is dark grayish-brown to black,
stratified sandy clay loam, clay loam, and silty clay loam
that extends to a depth of 60 inches, The water table is at
a depth of less than 30 inches, The plant cover consists of
meadow plants, mostly sedges, clover, bentgrass, redtop,
and bluegrass,

Donica soils are nearly level to moderately steep and
somewhat excessively drained. They have a surface layer
of very dark grayish-brown to dark grayish-brown very
gravelly sandy loam about 13 inches thick. The underlying
material is about 16 inches of brown very gravelly sandy
loam over light-gray and gray very gravelly coarse sand
that extends to a depth of 60 mches. The plant cover con-
sists of big sagebrush, bitterbrush, and bluebunch wheat-
grass.

Surprise soils are nearly level to strongly sloping and
well drained. They have a surface layer of grayish-brown
sandy loam about 9 inches thick. The underlying material
is light brownish-gray gravelly sandy loam and very
gravelly sandy loam that extends to a depth of 60 inches.
The plant cover consists of big sagebrush, bitterbrush, and
bluebunch wheatgrass.

Bidwell soils are nearly level to moderately sloping and
well drained. They have a surface layer of grayish-brown
loam and clay about 10 inches thick. The subsoil is grayish-
brown to brown clay loam to gravelly loam about 36 inches
thick. The underlying material is pale-brown gravelly
loam that extends to a depth of 60 inches or more, The
plant cover consists of big sagebrush, bitterbrush, and
bluebunch wheatgrass.

Minor soils of this association consist of scattered, in-
termixed tracts of Biecondoa, Buntingville, Four Star,
Hovey, Lolak, and Simpson soils.

Most of the irrigated and cultivated acreage in the sur-
vey area is in this association. The soils are used to grow
improved pasture plants, small grain, and alfalfa. The
native meadows are used for pasture or hay. The soils ave
also used for livestock grazing and wildlife habitat.

5. Old Camp-McConnel association

Shallow and very deep, well-drained and somewhat exces-
sively drained, nearly level to moderately steep soils on
pediments, ploteaus, and offshove loke bars

Association 5 is in one large tract and one smaller, irreg-
ularly shaped tract on gravel bars, beach terraces, embank-
ments and basaltic pediments, and plateaus in the southern
part of the survey area. The elevation is 4,200 to 5,500 feet.
The average annual precipitation is 7 to 10 inches, the
average annual temperature is 45° to 49° F., and the frost-
free seagon 1z about 100 days.

This assoclation makes up about 5 percent of the survey
area. Old Camp soils make up about 40 percent of the
association and McConnel soils, 30 percent. The remaining
30 percent is minor soils and land.

Old Camp soils are moderately sloping to moderately
steep and well drained. They are underlain at a shallow
depth by basalt. They have a surface layer of very pale
brown gravelly loam about 2 inches thick. The subsoil is
about 12 inches of pale-brown to hrown stony, cobbly, and
gravelly clay loam that is underlain by dark-gray basalt.
The plant cover consists of big sagebrush, spiny hopsage,
and Thurber needlegrass.
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MecConnel soils are nearly level to gently sloping and
somewhat excessively drained. They have a surface layer
of light brownish-gray gravelly loam about 2 inches thick.
The subsoil is light brownish-gray gravelly fine sandy
loam and fine sandy Ioam about 10 inches thick. The under-
lying material is light-gray to pale-brown very gravelly
loamy sand or very gravelly sand that extends to a depth
of 48 inches or more. The plant cover consists of big sage-
brush, shadscale, spring hopsagse, and Indian ricegrass.

Minor soils and land of the association consist of scat-
tered, intermixed tracts of Couch, Disabel, Langston, Peg-
ler. and Vylach soils and small areas of Badland.

The major soils of this association are used for livestock
grazing and wildlife habitat. They are not suitable for
range seeding or for crops. Management practices on these
soils should include proper grazing use and maintenance
of a desirable plant cover.

Soils of the Upland Plateaus, Terraces, and
Lower Mountain Slopes

These are well-drained soils that have a surface layer of
loam, fine sandy loam, sandy loam, or clay and a subsoil of
clay loam or clay. They are on volcanic plateaus, terraces,
and mountain slopes, They formed from alluvium derived
from mixed basic rocks.

These soils are dominantly on the Nevada side of the
survey area in the vicinity of Boulder Lake, Hart Ranch,
Denio Ranch, Grass Valley Ranch, Garden Lake, and
areas north and south of Hays Canyon and north and west
of Fox Mountain. On the California side, they are ad-
jacent to the Nevada-California State line northeast and
south of Cow Head Lake and in the area north and south
of Tuledad Canyon. Elevation ranges from 4,300 to 6,800
feet. The average annual precipitation is about 8 to 16
inches, the average annual air temperature is between 41°
and 47° F., and the frost-free season is about 60 to 90 days.

The soils of this group are used extensively for livestock
grazing and wildlife habitat. Some areas are being im-
proved by brush control and seeding to provide forage for
wildlife and livestock and for watershed purposes.

TFour soil associations are in this group. They make up
about 39 percent of the survey area.

6. Ninemile-Karlo-Catnip association

Shallow and moderately deep, well-draired, nearly level
to strongly sloping soils on tablelands aond lave platecus

Association 6 is in large tracts on voleanie tablelands and
plateaus in the northern, north-central, and southern parts
of the survey area. The elevation is 4,300 to 6,800 feet. The
average annual precipitation is 10 to 16 inches, the average
annual temperature 41° to 45° F., and the frost-free season
about 60 days.

This association makes up about 14 percent of the survey
area. Ninemile soils make up about 80 percent of this asso-
ciation; Karlo soils, 20 percent; and Catnip soils, 15 per-
cent. The remaining 85 percent, is minor soils and Tands.

Ninemile soils are nearly level to moderately sloping
and well drained. They are underlain at shallow depth by
basalt or voleanic tuff. They have a surface layer of dark-
brown extremely cobbly loam about 2 inches thick. The
subsoil is about 10 inches of brown clay that is underlain

by bedroclk. The plant cover consists of low sagebrush and
Sandberg bluegrass.

Karlo soils are nearly level to moderately sloping and
well drained. They consist of dark reddish-brown to red-
dish-brown clay and silty clay that extends to basalt at a
depth of about 32 inches. The surface is extremely stony,
but few or no stones are below the surface. The plant cover
consists of low gray rabbitbrush and Sandberg bluegrass.

Catnip soils are nearly level to moderately sloping and
well drained. They are underlain by basalt or volcanic
tuff. These soils have a surface layer of dark grayish-
brown and light-gray extremely cobbly loam about 5
inches thick. The subsoil is about 30 inches of dark gray-
ish-brown, brown, and dark-brown clay that is underlain
by basalt. The plant cover consists of low sagebrush, Sand-
berg bluegrass, squirrel-tail, low Douglas rabbitbrush, and
various forbs.

Minor soils and Jands of this association consist of scat-
tered, intermixed tracts of Home Camp, Madeline, New-
lands, and Toney soils and Rubble land and Rock outerop
along platean escarpments.

The major soils of this association are used mainly for
livestock grazing and wildlife habitat. They are not suit-
able for range seedings or crops. Management practices on
these soils should include proper grazing use and main-
tenance of a desirable plant cover.

7. Mascamp-Powley association

Shallow, well-drained, gently sloping to strongly sloping
soils on terraces, rolling foothills, and dissected alluvial
fans

Association 7 is in large, irregularly shaped tracts on
upland areas in the Nevada part of the survey area, ex-
tending from north to south mainly through the central
part. The elevation is 5,500 to 6,500 feet. The average an-
nual precipitation is 10 to 12 inches, the average annual
temperature is 42° to 45° F., and the frost-free season is
about 80 days.

This association makes up 10 percent of the survey area.
Magscamp soils make up about 60 percent of the association
and Powley soils, 25 percent. The remaining 15 percent
consists of minor soils and land types.

Mascamp soils are well drained and stony, and they are
underlain by voleanic tuff. They have a surface layer of
Hght brownish-gray to grayish-brown extremely stony
sandy loam and very cobbly and gravelly sandy loam
about 7 inches thick, The subsoil is brown, very cobbly,
stony, and gravelly sandy clay loam that extends to bed-
rock at a depth of 15 inches. The plant cover consists of
big sagebrush, Thurber needlegrass, and bluebunch
wheatgrass.

Powley soils are well drained. They are gravelly and
are underlain by a silica-cemented hardpan. The surface
layer is grayish-brown and light grayvish-brown gravellv
fine sandy loam and fine sandy loam about 9 inches thick.
The subsoil is pale-brown to brown sandy clay loam fo
clay about 10 inches thick. The underlying material is a
pale-brown to grayish-brown, indurated hardpan that ex-
tends to a depth of 82 inches. The plant cover consists of
big sagebrush, bluebunch wheatgrass, and Thurber
needlegrass. _ ' '

Minor soils and land types of this association consist of
scattered, intermixed tracts of Espil, Fertaline. and Hart
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Camp soils and areas of Rubble land and Rock outcrop
along escarpments,

The major soils of this association are used for live-
stock grazing and wildlife habitat. Powley soils are suit-
able for range seeding, but Mascamp soils, because of the
extremely stony surface, are not. Powley and Mascamp
soils are not suitable for crops. Management practices on
these soils should include proper grazing use and main-
tenance of a desirable plant cover.

8. Espil-Fertaline association

Very shallow ond moderately deep, well-drained, nearly
level to moderately sloping soils on wvalley fill, terraces,
truncated alluvial fans, and tablelands

Association 8 is in several large, irregularly shaped
tracts and a few scattered small tracts on valley fill and
upland terraces on the Nevada side of the survey area,
mainly in the eastern part. The clevation is 5,500 to 6,500
feet. The average annual precipitation is 10 to 14 inches,
the average annual temperature is 41° to 44° F., and the
frost-free season is 60 to 90 days.

This association makes up about 10 percent of the sur-
vey area. Espil soils make up about 70 percent of the as-
sociation and Fertaline soils, about 10 percent. The re-
maining 20 percent is minor soils and lands.

Espil soils are well drained. They have a surface layer
of grayish-brown gravelly sandy loam and gravelly sandy
clay loam about 7 inches thick. The subsoil is brown gravel-
ly light clay about 2 inches thick. The underlying mate-
rial is a variegated pale-brown and brownish-yellow, in-
durated hardpan that extends to a depth of 81 inches. The
plant cover consists of low sagebrush, Sandberg bluegrass,
Indian ricegrass, Webber ricegrass, squirreltail, buck-
wheat, and phlox.

Fertaline soils are well drained. They have a surface
layer of light brownish-gray to light-gray gravelly fine
sandy loam and fine sandy loam about 7 inches thick. The
upper part of the subsoil is about 14 inches of brown clay.
The lower part is about 4 inches of very pale brown sandy
clay loam that has mottles of white lime. The underlying
materizl is a very pale brown, indurated hardpan more
than 9 inches thick. The plant cover consists of low sage-
brush, Sandberg bluegrass, Thurber needlegrass, and
squirreltail.

Minor soils and lands of this association consist of scat-
tered, intermixed tracts of Mascamp, IHart Camp, and
Powley soils and Rubble land and Rock outcrop along
escarpments.

The major soils of this association are used for livestock
grazing and wildlife habitat. They are not suitable for
range seeding or crops. Management practices on these
soils should include proper grazing use and maintenance of
2 desirable plant cover.

9. Olson-Badland-Nevador association

Simllow‘ to very deep, well-drained, nearly level to very
steep soils on mountains, ridges, and dissected lacustrine
terraces

Association 9 is in one large and several smaller, irregu-
larly shaped areas on broad alluvial fans and terraces in
the eastern and southern parts of the survey area. The ele-
vation is 4,500 to 5,500 feet. The average annual precipita-

tion is hetween 8 and 10 inches, the average annual tempera-
ture is 42° to 47° F., and the frost-free season is about 85
days.

This association makes up about 5 percent of the survey
area. Qlson soils make up about 45 percent of the associa-
tion; Badland, 40 percent; and Nevador soils, 10 percent.
The remaining 5 percent is minor soils.

Olson soils are well drained, and they are underlain by
a silica-cemented hardpan. They have a surface layer of
light brownish-gray to light-gray fine sandy loam about 4
inches thick. The subsoil is light brownish-gray to light
vellowish-brown sandy clay loam and gravelly sandy clay
loam about 9 inches thick. The upper part of the under-
lying material is a very pale brown, indurated hardpan
about 8 inches thick. The lower part, to a depth of 44
inches, is light-gray gravelly loamy sand. The plant cover
consists of big sagebrush, spiny hopsage, Indian ricegrass,
and squirreltail,

Badland is a barren area of gullied and dissected lake
terraces. It consists of stratified silt, clay, volcanic ash,
and diatomaceous lake sediment. It supplies very limited
amounts of forage and for the most part is of no practical
value.

Nevador soils are well drained. They have a surface layer
of grayish-brown to light brownish-gray fine sandy loam
about 3 inches thick. The subsoil is grayish-brown to pale-
brown clay loam about 13 inches thick. The underlying
material is pale-brown, weakly cemented sandy loam about
18 inches thick in the upper part. The lower part is pale-
brown loamy sand that 1s mildly alkaline and extends to a
depth of 46 inches. The plant cover consists of big sage-
brush, spiny hopsage, and Thurber needlegrass.

Minor soils and land of the association consist of scat-
tered, intermixed tracts of Mascamp, Old Camp, and Pow-
ley soils and Rubble land.

The major soils of this association are nsed for livestock
grazing and wildlife habitat. They are marginally suitable
for range seeding of adapted species. They are not suitable
for crops. Management practices on these soils should in-
clude proper grazing use and maintenance of a desirable
plant cover.

Soils and Land Types on Moderately Sloping
to Very Steep Uplands

These are well-drained soils that have a surface layer of
loam, sandy loam, stony loam, stony fine sandy loam, and
very stony loam. They formed in alluvium derived from
mixed basic rocks. The land types consist of exposed bed-
rock and of nearly barren sloping areas consisting of
colluvium.

These soils are scattered throughout the survey area. On
the California side, they are along the Warner Mountain
front to the Red Rock and Cottonwood Mountains, On the
Nevada side, they are in the vicinity of Hays Canyon,
Home Camp Ranch, Indian and Nellie Springs, Bordwell
Spring, Fox Mountain, and Garden Lake. The elevation
ranges from 4,500 to 9,500 feet. The average annual pre-
cipitation is about 12 to 50 inches and is related to eleva-
tion. The average annual temperature is 40° to 45° F, and
the frost-free season is about 60 to 80 days.

The soils of this group are used for livestock grazing,
wildlife habitat, timber production, and recreation. The
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land types provide limited forage for livestock, but they
are of considerable importance ag wildlife habitat.

Four associations are in this group. They make up about
36 percent of the survey area.

10. Rubble land-Mendeboure-Rock ottcrop
association

Moderately deep, well-drained, steep and very steep soils
interspersed with stones ond boulders; on mountains

Association 10 is in irregularly shaped tracts along the
foothills and mountainous slopes that are extensive in the
survey area. It occurs at elevations between 4,500 and 8,500
feet. The average annual precipitation is 12 to 20 inciles,
the average annual temperature is 41° to 44° F., and the
frost-free season is about 60 days.

This association makes up about 7 percent of the survey
area. Rubble land makes up about 65 percent of the asso-
ciation; Mendeboure soils, 20 percent; and Rock outcrop,
10 percent. The remaining 5 percent is minor soils.

Rubble land consists of nearly barren, steep and very
steep mountain slopes that are strewn with colluvial stones
and boulders.

Mendeboure soils are well drained and moderately steep
to steep. They have a surface layer of grayish-brown very
stony loam about 8 inches thick. The subsoil is dark gray-
ish-brown to brown very stony clay loam and light clay.
Tt is underlain by basalt at a depth of about 31 inches. The
plant cover consists of big sagebrush and bluebunch
wheatgrass.

Rock outcrop consists of lava-flow escarpments of vol-
canic dikes and sills and other exposed bedrock.

Minor soils of this association consist of scattered, in-
termixed tracts of Home Camp and Newlands soils.

The soils in this association provide very limited graz-
ing. They are not suitable for range seeding because of
slope, stoniness, and rock outcrops. They are better suited
to wildlife habitat and as watershed.

11. Waca-Lyonman association

Moderately deep and deep, well-drained, strongly sloping
to steep souls onuplands and mountains

Association 11 is in small, irregularly shaped tracts in
wooded areas or uplands of the Warner Mountains along
the western edge of the survey area. The elevation is gen-
erally 6,500 to 9,500 feet, but in places where slopes face
north it is as low as 5,500 feet. The average annual precipi-
tation is 25 to 50 inches, the average annual temperature
is 40° to 44° F., and the frost-free season is about 70 days.

This association makes up about 5 percent of the survey
area. Waca soils make up about 50 percent of the associ-
ation and Liyonman soils, 15 percent. The remaining 35 per-
cent 1s minor soils.

Waea, soils are well drained. They are underlain by ba-
salt. A layer of duff, consisting of fir and pine needles,
covers the surface. The upper part of the surface layer is
erayish-brown stony fine sandy loam about 3 inches thick.
The lower part of the surface layer is brown gravelly
sandy loam about 17 inches thick. The underlying material
1s 10 inches of pale-brown very gravelly coarse sandy loam
over slightly weathered basalt. The plant cover consists
of white fir and ponderosa pine.

Lyonman soils are well drained. A layer of duff, consist-
ing of fir needles, covers the surface. The surface layer is
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dark grayish-brown to brown sandy loam and cobbly
loam about 13 inches thick. The subsoil is brown cobbly
clay loam about 11 inches thick. The underlying material
is light yellowish-brown, brown, and pale-brown clay
loam and cobbly clay loam about 24 inches thick. The
plant cover consists of white fir and ponderosa pine and
an understory of grasses and browse.

Minor soils of this association consist of scattered, inter-
mixed bodies of Campone, Longval, Snag, Tourn, and
Welch soils.

The major soils of this association are used for the pro-
duction of commercial timber and are important for water-
shed purposes. They are used for livestock grazing and
wildlife habitat.

12, Home Camp-Newlands association

Moderately deep and deep, well-drained, moderately slop-
ing to steep soils on foothill toe slopes, mountains, and
ridges

Association 12 is in various-sized tracts on mountainous
uplands widely scattered throughout the survey area. The
elevation is 6,000 to 7,000 feet. The average annual precipi-
tation is 12 to 16 inches, the average annual temperature is
41° to 45° F., and the frost-free season is 50 to 80 days.

This association makes up about 15 percent of the sur-
vey area. Home Camp soils make up about 55 percent of
the association and Newlands soils, 35 percent. The re-
maining 10 percent is minor soils and lands.

Home Camp soils are moderately sloping to steep and
well drained. They have a surface layer of grayish-brown
stony loam and gravelly loam about 8 inches thick. The
subsoil, about 28 inches thick, is brown and pale-brown
gravelly sandy clay loam to gravelly clay. It is underlain
by tuff. The plant cover consists of big sagebrush, bitter-
brush, and Idaho fescue.

Newlands soils are moderately sloping to steep and well
drained. About 10 percent of the surface is covered with
stones. The surface layer is dark grayish-brown loam about
8 inches thick.The subsoil is about 37 inches of brown and
light-brown clay loam and gravelly clay loam. It is under-
lain by andesite. The plant cover consists of big sagebrush,
bitterbrush, and Idaho fescue.

Minor soils and lands of the association consist of scat-
tered, intermixed tracts of Hapgood, Madeline, and Nine-
mile soils and scattered areas of Rock outerop and Rubble
land.

The major soils of this association are used for livestock
grazing and wildlife habitat. They are not suitable for
crops. The major soils are well suited to brush control by
aerial spraying. Management practices on these soils
should include proper grazing use and maintenance of a
desirable plant cover.

13. Hapgood-Snag association

Deep, well-drained, moderately sloping to very steep soils
on mountaing and ridge crests and in small basins.

Association 138 is in various-sized, irregularly shaped
arcas along the eastern slopes of the Warner Mountains
throughout the length of the survey area. The elevation is
6,000 to 8,500 feet. The average annual precipitation is 12
to 25 inches, the average annual temperature is 40° to
45° F., and the frost-free season is less than 80 days.
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This association makes up about 9 percent of the survey
area. Iapgood soils make up about 45 percent of the
assoclation and Snag seils, 25 percent. The remaining 30
percent is minor soils and lands.

Hapgood soils are well drained and moderately sloping
to very steep. They have a surface layer of dark grayish-
brown and very dark grayish-brown stony and gravelly
fine sandy loam about 50 inches thick. It 1s underlain by
tuff. The plant cover consists of big sagebrush, bitterbrush,
and Idaho fescue.

Snag soils are well drained and moderately sloping to
steep. They have a surface layer of dark-brown stony fine
sandy loam and very stony fine sandy loam about 20 inches
thick. The underlying material is brown very stony fine
sandy loam that extends to slightly weathered basalt bed-
rock at a depth of 44 inches. The plant cover consists of
big sagebrush, bitterbrush, snowberry, Idaho fescue, moun-
tain brome, and western needlegrass.

Minor soils and lands of this association consist of scat-
tered, intermixed tracts of Bluebell, Home Camp, Made-
line, and Newlands soils and Rubble land and Rock cuterop
along plateau escarpments.

The major soils of the association arc used for livestock
grazing and wildlife habitat. The steeper sloping soils are
not suitable for range seeding. They are well suited to
brush control by aerial spraying. Management practices on
these soils should include proper grazing use and mainte-
nance of a desirable plant cover.

Deseriptions of the Soils

This section describes the soil series and mapping units
in the Surprise Valley-Home Camp Area. The procedure
is to describe first the soil series and then the mapping
units in the series. To get full information on any one
mapping unit, it is necessary to read the description of
that unit and also the description of the series to which it
belongs. An essential part of each soil series description is
the description of the soil profile. A soil profile is the se-
quence of layers from the surface to depths beyond which
the roots of most plants do not penetrate. Ilach scil series
contains a brief nontechnical description and a detailed
technical description of the soil profile. The nontechnical
description gives the information most readers need. The
detailed technical deseription is useful to soil scientists, en-
gineers, and others who need to make thorough and pre-
cise studies of the soils. Unless it 1s otherwise stated, the
colors given in the descriptions are those of a dry soil, and
consistence is for a moist soil.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil scries.
Badland, for example, does not belong to a soil series, but
nevertheless it is listed 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 (or units), the
range site, and the wildlife suitability group in which the
mapping unit has been placed. The page for the descrip-
tion of each capability unit, range site, and wildlife suit-
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ability 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
describing soils can be found in the Glossary at the end
of this survey, and more detailed information about the
terminology and methods of soil mapping can be obtained
from the Soil Survey Manual (9).!

Part of the Surprise Valley-Home Camp Area was
mapped at high intensity and part at low intensity. The
two kinds of mapping units can be distinguished in the
text and on the soil map by a difference in the map sym-
bols. The gymbol for a low-intensity mapping unit is made
up of capital letters and, in the case of an eroded unit, a
number. The symbol for a high-intensity unit is made up
of one or two capital letters and one small letter.

Badland

Badland (BA) consists of steep and very steep gullied and
dissected lake terraces, dunes of wind-deposited clay, ex-
posures of lake sediment, and diatomaceous earth. This
land type is severely eroded, and it produces a large amount
of silt and debris. It is nearly barren, and brush, the only
vegetation, is sparse.

Surface runoff is very rapid, and the hazard of erosion
is very severe. Natural drainage, subsoil permeability,
available water capacity, and effective rooting depth are
variable.

This land type has no value for farming, but some
areas supply a very limited amount of forage and are
used for grazing by livestock and for wildlife habitat.
Capability unit VIIIe-224, dryland ; not placed in a range
site; not placed in a wildlife suitability group.

Bicondoa Series

The Bicondoa series consists of poorly drained soils that
formed in lacustrine sediment derived from mixed basic
rocks. They are on low-lying lake terraces and on flood
plains. The slope range is 0 to 2 percent. Juncus, sedges,
and meadow grasses are the dominant vegetation. Saltgrass
and greasewood are common in the areas most affected by
salts and alkali, The elevation ranges from 4,400 to 4,500
feet. The average annual precipitation is 7 to 10 inches,
the average annual air temperature is 42° to 45° F., and
the frost-free season is about 100 to 120 days.

In a representative profile the surface layer is gray,
moderately alkaline clay about 11 inches thick. Below 1s
light-gray clay or silty clay that extends to a depth of 62
inches or more. This layer is moderately alkaline and de-
creases to mildly alkaline with depth.

Bicondoa soils have slow permeability. The effective
rooting depth is more than 60 inches, Available water
capacity is 9 to 10 inches. Runoff is very slow, and the
hazard of accelerated erosion is slight. Depth to the sea-
sonal high water table fluctuates between 1 and 3 feet.

Representative profile of Bicondoa clayin Modoc
County, California, about 1,350 feet west and 400 feet

! Italic numbers in parenthescs refer to Literature Cited, page 129.
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TABLE l.—Approximate acreage and proportionate extent of the soils

Soil Area Boil Area ‘l Extent
Acres . ! Acres Percent
Badland_... . . 6, 483 Tussa loam, drained, 2 to 5 percent slopes 1__ 1,572
E}Congoa %ay S T Z’EQ Hussa, lola.m, slightly saline-alkali, 0 to 2 per-
icondoa~Kisring complex 1.____________.__ 7 cent slopes 1o L . 760 . 06
%1gweﬂ {oam g};o g percent aiope~ - g, g‘.{g Huzssa. loam, lola.y substratum, drained, 0 to
idwell loam, 2 to 5 percent slopes 'c_.__.___ percent slopes *____________________.__ 640 .05
Bluebell—Hapgood association, moderately ’ Hussa clay loam, 0 to 2 percent slopes '____. 3, 281 .27
1stee) _________________________________ 2, 821 Hussa clay loam, clay substratum, 0 to 2 _
Bluebell-Hapgood association, steep_________ 3, 663 percent slopes 1 _ _____________ ... _.___ 5, 817 . 48
Bregur rouks loam, 3 1o I8 perecnt slopes_ 1| % 010 oy ooy Jownn, secped, O W0 9 pereer | o s1s | .m
4 8 - slopes ! ___ .. .
%ungngviﬁe {oam,’g :Eo g percent S{Opes :___‘ Sj 159 Hussg silty clay loam, seeped, cold, 0to 9 ’
untingville loam 0 b percent slopes L. __ 785 percent slopes t __________________ ... 759 . 06
Campone gravellylloam, drained, 2 to 15 per- Hussa-Couchpcomplex LS 705 . 06
Cdch;t;l:gia;; TS })_&_eér_ﬁ Foresl T 2, @g% Jesie Cainp fine sandy loam, 0 to 2 percent o 41 9
5. - 5 slopes ¥ oo X
8atngoiN1ne£mle association . ____._... 66, 441 Jesie Camp fine sandy loam 2 to 5 pereent
ouch loam ' _____ ... 5, 822 slopes 1 e eoman 304 .03
8ou§hhloam, clﬁy subs:ciratlum [ fi, R70 Jesse Caimp silt loam, overwash, 0 to 2 per-
rutcher very fine sandy loam________ __ . , 289 centslopest_ _______________________... 1,029 .09
8rutcher sﬂt‘{t claff lnlam___‘____ [ 3, ggl %arlo vef;l*y cobb(lly ﬁlay (1) to 9 percent slopes_ 12, %20 i .00
ummings silty elay leam *_______.________ , 628 igring fine sandy loam ' _________________ 3,782 .31
Cummings muck, clay subsoil variant ______ 567 Kisring fine sandy loam, wet ' _____________ . 592 ‘ .13
Cudmmmgs muek clay subsoil variant, %:o%ag lolamy sand, overflow________________ 208 | .02
rained _ _ e e 492 olak silty elay_ - . i 3, 969 . 33
Dangberg loam, cold variant, 0 to 2 pereent Lolak-Zorravista assoeiation. .. _____ ! : 676 .39
Daverg Toaia, aoid veriant, drined 3107 | Lo e sendy loam, 2 f0 15 PIOM | s | .42
g i O e e 5 .

3 pereent ﬁ,lopes ________________________ 263 Lyonman sandy loam, 15 %0 30 percent slopes._ 1’ 416 .12
Disabel silty clay loam._ o _________.__ 12, 926 Lyonman sandy loam, 30 to 50 percent slopes_. 9, 067 75
Bt::ﬁgi ?ers‘i;c}éer Ir?bsgscmglc;%o;roded;&égﬁ___ g, Zgg Maldelme very stony loam, 2 to 30 percent o 088 60

i - amp association, ove . , slopes___ . . , .
E}S&Eef%{c?onnel asstomatlon _____________ g, 657 \'Ialdelme very stony loam, 30 to 50 percent

isabel-Pegler assoclation. .- _____._._._. , 645 slopes__ o~ 1, 836 .15
Donica gravelly sandy loam, 2 to 5 percent Marsh U, o - 221 .02

slopes__ el 880 Mascamp extremely stony sandy loam, 2 to
Donica gravelly sandy loam, 15 to 30 percent 15 percent slopes ! _ . ________ _ .- 74,617 . 19

slopes ' el 1, 860 McConnel sandy loam, 0 to 5 percent slopes__ 5, 330 .44
Donica lgravelly sandy loam, 30 to 50 per— 24 MeConnel sandy loam, overwash, 0 to 2 per-

cent slopes 1o oo oo ______ 6 cent slopes_ . oo _______ 857 .24
Donica very gravelly sandy loam, 5 to 30 MeConnel-Badland association__.__ e 22j 430 . 86

pereent slopes ' L ____ 1,779 Mosquet-Home Camp assoeiation . _________ 6, 751 . 96
Donica Yery sltony sandy loam, 2 to 15 per- 416 Ne*lfador loamy fine sand, 0 to 2 percent 02

centslopes 1_ . . . _. , 165 . slopes . e 5 .05
Eon;@gb‘:ﬁrprdme comp%ex v e - g, ggl . Nexlfador 1oamy fine sand, 2 to 5 percent 70

spil-Badland association. . ____ _.__ _____ 1 . slopes I e .06
%Spi{ ?\Iild Ferzaline soils ,,,,,,,,,,,,,,,,,, g?i igg 1.¢ Nex{ador1 fine sandy loam 0 to 2 percent 082

spil-Mosquet association. . .. ____. , 43: 6. slopes ! e .02
1]f?spil—SPowley assoelation__ .. ______ 19, 957 1. Ne\{ador fine sandy loam, 2 to 5 percent 6 720
Four Star loam 1_________._ e m 2,783 . slopes 1. e R . 56
Four Star loam, codd ' ___ . .. 240 Newlands-Hapgood association.____________ 83, 622 4. 45
gour Star loam, b(i}.eped . g 588 E\)Tligeénile—Karlo association_ . ___._ e xl)g, 224 4.75

our Star loam, clay substratum ' _________ 192 amp association____ .- O , 441 1. 53
Fo‘;moum vravelly loam, 15 to 30 percent ‘4 8%d Camp-Langston association____________ ig, 822 . 96

Slopes , 482 son-Badland association..________ I , 064 3. 91
Gorzell stony loam, 5 to 30 percent slopes___ 10, 991 Plavas_ o 31, 300 2. 60
Gorzell gravelly loam 2 to 15 pereent slopes. 9, 358 i Powley gravelly fine sandy loam, 2 to 15
Ha? good fine sandy loam 5 to 30 percent ‘s ! P pelrcent, SLOPES e o e 1’5, f%O N 61

slopes _ . , 453 owley-Fspil association_____.___ . .____. , 170 .59
Hapgood very stony fine sandy loam, 50 to Powley-Maseamp assoeiation______________ 12, 236 | 1. 02
- rh) pex(-iceﬁxt qloygs _______________________ g, g?{S Ralglan very fine sandy loam, 2 to 9 percent 5 85 ! s

apgoo ome Camp assoeiation. _._______ 5, 819 slopes_. - 6 | . 49
gapgoog-Sngg N?%(imaélon-l,___,,, ,,,,,,,,, 1?, ;go Raglan verlv fine sandy loam, alkali, 0 to 2 7: 203 ;

apgood an ewlands soils.__..__________ , 233 percent slopes 1o __ Lo oo , 803 . 65
Hapgood-Snag-Newlands association______ - 5, 996 Riverwash. . __ 464 | .04
Hartig-Hapgood association___ . _________.__ 8 845 Rubble land-Home Camp association. ... 4,766 | .40
gome gamp Iﬁlapigoog agsoeiation_ i 144, 305 %ugge }ang-l\’lféndeboure association_ . _____ i 52, ?71 ! . gg

ome Camp-Newlands assoeiation, hilly_. __ 714 ubble land and Rock outerop_._______..._ P34, ! .
TTome Camp-Newlands association, steep__ - 8 942 Schamp stony loam, 2 to 30 percent slopes_ __I 9, 060 . .75
Hovey silty clay loam b ________ e ) '"), 157 Simpson sandy loam 2 to 5 percent slopes !__° 2,633 .22
Hovey silty elay loam, cold 1 ______._______ 494 Simpson gravelly s‘mdy loam, 5 to 15 percent
Ilussa loam, drained, 0to 2 percent slope: 1 1, 563 SlOPeS . 1,721 14

See footnotes at end of table.
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TaBLE L.—Approzimate acreage and proportionate extent of the soils—Continued

Soil Area Extent Soil Area, Extent
Acres Percent Acres Percent

Simpson loam, 0 to 2 percent slopes_______ 384 Waca stony fine sandy loam, 5 to 30 percent

Snag very stony sandy loam, 30 to 50 per- SlOPES . - o e e —m 12, 587 104
cent slopes_ o ____.__.__ 19, 448 1. 61 || Waca stony fine sandy loam, 30 to 50 percent

Surprise gravelly sandy loam, 0 to 2 percent SlOPeS oo o e 13, 220 1.10
slopes ' _______________________________ 809 .07 || Waca stony fine sandy loam, 50 to 75 percent

Surprise gravelly sandy loam, 2 to & percent 4 SlOPeS - oo e 2,760 .23
slopes ' __ L _____. 8, 187 .68 | Waca-Hapgood association_ . ______________ 2, 966 . 25

Surprise gravelly sandy loam, 5 to 15 per- Waca-Snag association . . .. _______.__ 3, 984 .83
centslopes1. __ .. __________ 148 .01 || Waea very gravelly sandy loam, shallow

Survya fine sandy loam, G to 9 percent slopes, variant, 15 to 50 percent slopes__________ 2,018 17
eroded________________________________ 6, 140 5L || Welmerelay® . _________ 3, 025 .25

Survya-Zorravista association______________ 794 .07 |} Weimer clay, drained _________._______._. 978 . 08

Survya fine sandy loam, hardpan variant, Weimer clay, slightly alkali®_______________ 4,113 .34
0 to 8 percent slopes, eroded_____________ 924 . 08 || Welch &ilty clay loam, 0 to 9 percent slopes !__ 3, 940 .33

Toney-Ninemile agsociation________________ 7, 060 . 59 || Zorravista fine sand, 0 to 15 percent slopes '__ 3,995 .33

Tourn stony loam, 2 to 15 percent slopes__ __ 1, 768 . 14 || Zorravista-Couch association_______________ 1, 372 .11

Vylach-Pegler association._________________ 5, 085 .42

Vylach-Pegler association, overwash__ ______ 2, 665 .22 Total 2_ ___ _ o ____ 1,204, 812 100. 00

1 Jligh intensity mapping unit.
? Exclusive of lakes and Wilderness Area.

north of the southeast corner of sec. 34, T. 89 N., R. 17 E.,
Mount Diablo base line and meridian:

Al11—0 to 3 inches, gray (10YR 5/1) clay, very dark brown
(10YR 2/2) moist; strong, very fine, granular struc-
ture; hard, friable, very sticky, very plastic; many
very fine and fine roots; many very fine interstitial
pored; strongly effervescent ; moderately alkaline (pH
8.4); clear, smooth boundary. 2 to 3 inches thick.

A12 -3 to 11 inches, gray (10YR 5/1) clay, black (10YR 2/1)
moist; strong, very fine, granular structure; hard,
friable, very sticky, very plastic; many very fine and
fine roots; many very fine and fine interstitial pores
and many fine tubular pores; strongly effervescent;
moderately alkaline (pH 8.4) ; clear, wavy boundary.
6 1o 12 inches thick.

C1—11 to 20 inches, light-gray (10YR 6/1) clay, very dark
gray (10YR 3/1) moist; weak, medium, prismatic
structure; hard, friable, very sticky, very plastic;
common very fine and fine interstitial and tubular
pores ; strongly effervescent ; moderately alkaline (pH
8.4) ; clear, wavy boundary. 6 to 18 inches thick,

C2—20 to 27 inches, light-gray (10YR 6/1) clay, very dark
gray (10YR 3/1) moist; common, coarse, faint, gray
(N 5/0) organic stains; weak, medium, prismatic
structure; very hard, friable, very sticky, very plastic;
common very fine and few fine roots; many very fine
and few fine tubular pores; moderately alkaline (pH
8.2) ; clear, wavy boundary. 8 to 10 inches thick.

C3—27 to 46 inches, light-gray (10XR 6/1) clay, very dark
gray (10YR 3/1) moist; common, mediuin, faint, gray
(N 5/0) and dark-gray (N 4/0) organic stains and
many, medium and coarse, distinet, light-gray (2.5Y
7/2) stains; massive; very hard, firm, very sticky,
very plastic; few very fine and fine roots; many very
fine tubular pores; moderately alkaline (pH 8.2);
abrupt, wavy boundary. 12 to 27 inches thick.

C4—46 to 62 inches, light-gray (2.5Y 7/2) silty clay, grayish
brown (2.5Y 5/2) moist; common, fine, distinct, yel-
lowish-brown (10YR 5/4) mottles of iron and com-
mon, medium and coarse, distinct, gray (N 5/0) and
dark-gray (N 4/0) organic stains; massive; hard,
friable, very sticky, very plastic; few very fine roots;
few very fine and fine tubular pores; mildly alkaline
{(pH 7.6).

The A horizon ranges from 7 to 14 inches in thickness. In
this horizon colors have a hue of 10YR to 2.5Y, a dry value of
4 or 5, & moist value of 2 or 3, and a chroma of 1 or 2. This
horizon is massive or has moderate to strong, very fine or

fine, granular structure, Reaction is moderately alkaline to
very strongly alkaline. In the C horizon colors have a hue
of 10YR to 5Y, a dry value of 6 or 7, a moist value of 3 to 5,
and a chroma of 1 or 2. This horizon is mottled below a depth
of 86 inches, and in many places it is mottled at a depth of
12 inches. The C horizon is clay or silty clay, and it is
massive or has weak, medium, prismatic structure. Reaction
is mildly alkaline to strongly alkaline,

Bicondoa clay (Bc).—This nearly leve! goil occupies one
irregularly shaped tract on low-lying lake terraces in the
southern part of Surprise Valley, Tt has the profile de-
scribed as representative for the series.

Included with this soil in mapping are areas of Jesse
Camp soils that make up about 5 percent of the total
acreage.

Occasional flooding of short duration is caused by run-
off from higher lying areas. The native vegetation consists
mostly of juncus, sedges, and meadow grasses.

Thus soil is suitable for irrigated crops. It is used mainly
for livestock grazing in summer. Meadow hay is harvested
from o few areas. Capability unit IVw—67, 1rrigated ; not
placed in a range site; wildlife suitability group 2.

Bicondoa-Kisring complex (Bd).—This complex con-
sists of nearly level soils on low-lying flood plains and
lake terraces in the southern part of Surprise Valley. It
occupies one of two small tracts that are irregular in shape.
It is about 65 percent Bicondoa clay or silty clay and about
30 percent Kisring fine sandy loam. The Bicondoa soil is
on the flood plains, and the Kisring soil is on the terraces.
Kach of the two soils has a profile similar to the one
described as representative for its respective series, and
each is strongly saline-alkali.

Included with this complex in mapping are areas of
Jesse Camp and Cummings soils that make up about 5
percent of the total acreage.

The native vegetation consists of greasewood and salt-
grass.

The soils in this complex are not suitable for crops. They
are used for late-season pasture. Pasture on the Bicondoa
soil responds to water spreading. Bicondoa part: Capabil-
ity unit VIw-64, irrigated and VITw-205, dryland ; range



SURPRISE VALLEY-HOME CAMP AREA, CALIFORNIA-NEVADA 11

site NV 23-10; wildlife suitability group 4. Kisring part:
Capability unit VIIw—227, dryland; range site NV 23-10;
wildlife suitability group 4.

Bidwell Series

The Bidwell series consists of well-drained soils that
formed in alluvium derived from basalt, andesite, tuff, and
pyroclastics. These soils are on alluvial fans and low lake
terraces. The slope range is 0 to 5 percent. Vegetation con-
sists mainly of big sagebrush, bitterbrush, and bluebunch
wheatgrass. The elevation ranges from 3,000 to 5,000 feet.
The average annual precipitation is 12 to 16 inches, the
average annual air temperature is 46° to 52° F., and the
frost-free season is about 100 to 180 days.

In a representative profile the surface layer is grayish-
brown loam or clay loam about 10 inches thick. Below this
is grayish-brown clay loam and brown gravelly loam about
36 inches thick. The underlying material is pale-brown
gravelly loam that contains segregated lime filaments. It
extends to a depth of more than 73 inches.

Bidwell soils have moderately slow permeability. The
effective rooting depth is more than 60 inches if the soils
are irrigated. Available water capacity is 10 to 11 inches.
Runoff 1s slow, and the hazard of accelerated erosion is
slight to moderate. These soils are not affected by a water
table or by flooding.

Representative profile of Bidwell loam, 0 to 2 percent
slopes, in Modoc County, California, about 2,500 feet north
and 2,600 feet west of the southeast corner of see. 32, T. 43
N., R. 16 E., Mount Diablo base line and meridian:

Apl—0 to 4 inches, grayish-brown (10YR 5/2) loam, very dark
grayish brown (10YR 3/2) moist; moderate, medium
and fine, subangular blocky structure; slightly hard,
friable, slightly sticky, slightly plastic; many very fine
roots ; many very fine interstitial pores and few very
fine and fine tubular pores; neutral (pH 6.8); clear,
smooth boundary. 3 to 9 inches thick.

Ap2—4 to 10 inches, grayish-brown (10YR 5/2) clay loam, very
dark grayish brown (10YR 3/2) moist ; weak, medium,
prismatic structure in place, but moderate, medium,
subangular blocky structure if displaced; hard, fria-
ble, sticky, plastic; many very fine roots; many very
fine interstitial pores and common very fine and fine
tubular pores; few thin elay films in pores; neufral
(pH 6.8) ; clear, wavy boundary. 3 to 7 inches thick.

B2t—10 to 22 inches, grayish-brown (10YR 5/2) clay loam
(10 percent gravel), brown (10YR 4/3) moist; mod-
erate, medium, subangular blocky structure; hard,
friable, sticky, plastic; many very fine roots; many
very fine interstitial pores and few very fine tubular
pores ; few thin clay films on ped facey and many thin
films in pores; neutral! (pH 7.0) ; clear, wavy bound-
ary. 8 to 15 inches thick.

B31t—22 to 32 inches, grayish-brown (10YR 5/2) clay loam,
brown (10YR 4/3) moist; moderate, medium, sub-
angular blocky structure ; hard, friable, sticky, plastic;
common very fine roots; common very fine and fine
tubular pores and many very fine interstitial pores;
few thin clay films on ped faces and many thin clay
films in pores; neutral (pH 7.2); clear, wavy bound-
ary, 4 to 12 inches thick,

B32t-—32 to 46 inches, brown (10YR 5/3) gravelly loam (25
percent gravel), brown (10YR 4/3) moist; weak,
medium, subangular blocky structure; hard, friable,
slightly sticky, slightly plastic; common very fine
roots; few very fine tubular pores and many very fine
interstitial pores; few thin clay films on ped faces and
in pores; mildly alkaline (pH 7.6); clear, wavy
boundary. 0 to 14 inches thick.

Cea—46 to 73 inches, pale-brown (10YR 6/3) gravelly loam
(25 percent gravel), brown (10YR 4/3) moist; com-
mon, fine, distinct, very pale brown (10YR 7/3 and
8/3) segregated lime; massive; very hard, friable,
slightly sticky, slightly plastic; few very fine roots;
few very fine tubular pores and common very fine inter-
stitial pores; noneffervescent in matrix and strongly
effervescent in lime segregations; moderately alkaline
(pH 8.2).

In the A horizon colors have a hue of 10YR, a dry value of

4 or 5, a moist value of 3, and a chroma of 1 or 2. This horizon
has granular on blocky structure. Reaction is neutral or mildly
alkaline. In the B2t horizon colors have a hue of 10YR, a dry
value of 5 to 6, a moist value of 3.5 to 4.5, and a chroma of 2
or 3. This horizon is clay loam or sandy clay loam and has
moderate prismatic or blocky structure. Reaction is neutral to
moderately alkaline. This horizon is noncaleareous. The B3t
horizon has segregated lime in the lower part in places.

Bidwell loam, 0 to 2 percent slopes (BeA).—This soil
occupies small, irregularly shaped tracts along the western
edge of Surprise Valley. It is on alluvial fans between the
toc slopes of the Warner Mountains and the valley floor. It
has the profile described as representative for the series.

Ineluded with this soil in mapping are areas of Bidwell,
Surprise, and Buntingville soils that make up about 10
pereent of the total acreage.

The hazard of crosion is slight if the soil is irrigated.
In areas that are not farmed, the native vegetation con-
sists mainly of big sagebrush, bitterbrush, and bluebunch
wheatgrass,

Most arcas of this soil are irrigated and used for the
production of small grain, alfalfa hay, and permanent
pasture. Capability unit Ile-1, irrigated and VIc-220,
dryland; range site NV 23-22; wildlife suitability
group 1.

Bidwell loam, 2 to 5 percent slopes (8eB).—This soil
occupies small, irregularly shaped tracts throughout the
irrigated areas along the western edge of Surprise Valley.
Tt is on alluvial fans between the toe slopes of the Warner
Mountains and the valley floor. It has a profile similar to
the one described as representative for the series, except
that the slopes are slightly steeper, and it is moderately
susceptible to erosion if irrigated.

Included with this soil in mapping are areas of Donica,
Simpson, and Surprise soils that make up about 10 per-
cent of the acreage mapped.

In areas that are not farmed, the native vegetation con-
sists mainly of big sagebrush, bitterbrush, and bluebunch
wheatgrass.

Most areas of this soil are irrigated or dryfarmed and
are used for the production of small grain, alfalfa hay,
and permanent pasture. Capability unit ITe-20, irrigated
and VIe-220, dryland; range site NV 23-22; wildlife
suitability group 1.

Bluebell Series

The Bluebell series consists of well-drained soils that
formed in residuum weathered from basalt, andesite, and
tuff. These soils are on mountainous uplands along ridge
crests of south- and east-facing slopes. The slope range is
5 to 75 percent. Vegetation consists of an overstory of
curlleaf mountain mahogany and an understory of big
sagebrush, serviceberry, and needlegrass. The elevation
ranges from 6,000 to 7,000 feet. The average annual pre-
cipitation is 14 to 24 inches, the average annual air tem-
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perature is 89° to 42° F., and the frost-free season is less
than 90 days.

In a representative profile the surface layer is very dark
grayish-brown or dark-brown very stony fine sandy loam
about 13 inches thick. The next layer is brown very stony
clay loam 15 inches thick. Pale-brown andesite bedrock is
at a depth of 28 inches.

Bluebell soils have moderately slow permeability. The
effective rooting depth 1s 20 to 28 inches. Available water
capacity is 4 to b inches. Runoff is medium, and the hazard
of accelerated erosion is moderate.

Representative profile of Bluebell very stony sandy
loam in an area of Bluebell-Hapgood association, mod-
erately steep, in Modoe County, California, 1,400 feet
south and 500 feet east of the north quarter corner of sec.
1,'T.45 N., R. 15 E., Mount Diablo base line and meridian:

01—114 inches to 0, dark grayish-brown (10YR 4/2) mahogany
leaf litter, very dark brown (10YR 2/2) moist; neu-
tral (pH 6.8) ; abrupt, smooth boundary. 0 to 2 inches
thick.

A11—0 to 3 inches, very dark grayish-brown (10YR 3/2) very
stony sandy loam, very dark brown (10YR 2/2)
moist; massive; soft, very friable, nonsticky, non-
plastic; many very fine and fine roots; many very fine
interstitial pores; slightly acid (pH 6.5); clear,
smooth boundary. 2 to 5 inches thick.

A12—3 to 13 inches, dark-brown (7.5YR 3/2) very stony fine
sandy loam, very dark brown (7.5YR 2/2) moist;
moderate, fine, granular structure; soft, very friable,
nonsticky, nonplastic; many very fine and fine roots
and few medium and coarse roots; many very fine in-
terstitial pores; medium acid (pH 6.0) ; clear, wavy
boundary. 6 to 18 inches thick.

B2t—13 to 28 inches, brown (7.5YR 4/2) very stony clay loam,
dark brown (7.5YR 3/2) moist; moderate, medium,
subangular blocky structure; hard, friable, sticky,
plastic; common very fine and fine roots and few
medinm and coarse roots; common very fine tubular
pores and many very fine interstitial pores; few thin
clay films on ped faces and many thin and few mod-
erately thick clay films in pores; slightly acid (pH
6.2) ; abrupt, slightly irregular boundary. 10 to 18
inches thick.

R—28 inches, pale-brown (10YR 6/3) andesite bedrock, grayish
brown (10YR 5/2) moist; few, thin, brown (7.5YR
5/4) clay films and many, moderately thick, dark-
brown (7.5YR 4/3) clay films coat the bedrock surface
and are in cracks and crevices.

Less than 15 percent of the surface area of these soils is
stony. In the Al horizon colors have a hue of 10YR or 7.5YR, a
dry value of 3 or 4, a moist value of 2, and a chroma of 1 to 3.
This horizon is fine sandy loam or leam In texture and is more
than 50 percent stones. It is massive or has weak to moderate
granular or blecky structure. Reaction is medium acid to very
slighily acid. In the B2t horizon colors have a hue of 5YR or
75YR, a dry value of 4 or 5, a moist value of 2 or 3, and a
chroma of 2 or 3. It is light sandy clay or heavy clay loam in
texture and is 50 to 80 percent stones. It has weak to moderate,
medinm to coarse, subangular blocky structure. Reaction is
slightly acid. Depth to bedrock ranges from 20 {o 36 inches.
Bluebell-Hapgood association, moderately steep
(BHE).—This association consists of soils in irregularly
shaped, small to large, scattered areas throughout the
Warner Mountains on the western edge of the survey area.
These tracts are on ridge crests and south- and east-facing
slopes. This association is about 60 percent Bluebell very
stony sandy loam that has 5 to 30 percent slopes and about
95 percent Hapgood very stony fine sandy loam that has
5 to 30 percent slopes. The Bluebell soil has a very stony
clay loam subsoil, and the Hapgood soil has a very stony
loam subsoil.

Included with this association in mapping are areas of
Newlands, Home Camp, and steeper phases of Bluebell
and Hapgood soils. These areas make up about 15 percent
of the total acreage.

The Bluebell soil has a native vegetation that consists of
an overstory of curlleaf mountain mahogany and an un-
derstory of big sagebrush, servieeberry, and needlegrass.
The Hapgood soil has a native vegetation that consists of
big sagebrush, serviceberry, and perennial grasses.

The soils of this association are not suitable for irrigated
crops. They are used mainly for livestock grazing, wild-
life habitat, and watershed. Bluebell part: Capability
unit VIIs—211, dryland; not placed in a range site; wild-
life suitability group 10. Hapgood part: Capability unit
VIIs—236, dryland; range site NV 23-7; wildlife suit-
ability group 6.

Bluebell-Hapgood association, steep (BHF).—This as-
sociation consists of soils in irregularly shaped, small, scat-
tered tracts throughout the Warner Mountains along the
western edge of the survey area. These tracts are on ridge
crests and south- and west-facing slopes. This association
15 similar to Bluebell-Hapgood association, moderately
steep, except that the soils are steep and very steep. 1t is
about 60 percent Bluebell very stony sandy loam that has
30 to 50 percent slopes and about 25 percent Hapgood very
stony fine sandy loam that has 30 to 50 percent slopes. The
Bluebell soil has a very stony clay loam subsoil, and the
Hapgood soil has a very stony loam subsoil.

Included with this association in mapping are areas of
Newlands soil and more gently sloping phases of Hapgood
and Bluebell soils. These areas make up about 15 percent
of the total acreage,

The Bluebell soil has a native vegetation that consists of
an overstory of curlleaf mountain mahogany and an un-
derstory of hig sagebrush, serviceberry, and needlegrass.
The Hapgood soil has a native vegetation that consists of
big sagebrush, serviceberry, and perennial grasses.

The soils of this association are not suitable for irrigated
crops. They are used mainly for livestock grazing, wildlife
habitat, and. watershed. Bluebell part: Capability unit
VIIs-211, dryland; not placed in a range site; wildlife
suitability group 10. Hapgood part: Capability unit
VITs-236, dryland; range site NV 23-7: wildlife suitabil-
ity group 6,

Boulder Lake Series

The Boulder Lake series consists of somewhat poorly
drained soils on floors of enclosed basins. They formed in
lacustrine sediment derived from mixed basic rocks. The
slope range is 0 to 2 percent. Vegetation consists mainly of
silver sagebrush and mat muhly and, to a lesser extent,
povertyweed, primrose, carex, and rumex. The elevation
ranges from 5,500 to 6,000 feet. The average annual pre-
cipitation is 10 to 12 inches, the average annual air tem-
perature is 42° to 44° F., and the frost-free season is 60 to
80 days.

In a representative profile the surface layer is about 6
inches of grayish-brown clay that shrinks and forms wide
cracks when dry. The underlying material is light brown-
ish-gray clay that contains a few mottles of iron and man-
ganese and extends to a depth of more than 54 inches,

Boulder Lake soils have very slow permeability. The
effective rooting depth is more than 60 inches, Available
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water capacity is 8 to 9 inches. The hazard of accelerated
erosion is slight. In places these soils are ponded, and they
are flooded for short periods each year becanse of runoff
from higher soils.

Representative profile of Boulder Lake clay about three-
quarters of a mile west of Boulder Lake near the center of
sec. 9, T. 40 N., R. 19 E., Mount Diablo base line and

meridian:

A11—0 to 2 inches grayish-brown (10YR 5/2) clay, very dark
grayish brown (10YRR 3/2) moist ; strong, very fine and
fine, granular structure; slightly hard, friable, very
sticky, very plastic; root ¢rowns only ; many very fine
and fine interstitial pores; slightly acid (pH 6.4);
abrupt, smooth boundary. 34 inch to 3 inches thick.

A12—2 to 4 inches, grayish-brown (10YR 5/2) clay, dark
grayish-brown (10YR 4/2) moist; moderate, medium,
prismatie strueture; slightly hard, friable, very
sticky, very plastie; few very fine, fine, and medium
roots; many very fine and fine interstitial pores;
neutral (pH 6.6); abrupt, slightly wavy boundary.
2 to 5 inches thick.

A18—4 to 6 inches, grayish-brown (10YR 5/2) clay, dark
grayish-brown (10YR 4/2) moist; moderate, coarse,
prismatic parting to strong, very fine and fine, angu-
lar Dblocky structure; slightly hard, friable, very
sticky, very plastic; few fine and medium roots; few
very fine and fine tubular pores and many fine and
fine interstitial pores; few slickensides on ped faces;
neutral (pH 6.6) ; clear, wavy boundary. 2 to 4 inches
thick.

C1—6 to 24 inches, light brownish-gray (10YR 6/2) clay, dark
grayish brown {(10YR 4/2) moist; few, fine and
medium, distinct, brown (7.5¥YR 4/4) and very dark
brown (7.3YR 2/2) mottles of iron and manganese;
moderate, medium, prismatic structure; very hard,
firm, very sticky, very plastic; few fine and medium
roots; few fine tubular pores and many very fine
interstitial pores; common slickensides on ped faces
and within peds; neutral (pH 6.8) ; gradual, smooth
boundary. 12 to 30 inches thick.

C2—24 to 54 inches, light brownish-gray (10YR 6/2) clay,
dark grayish brown (106YR 4/2) moist; common, fine,
distinct, brown (7.5YR 4/4) and dark-brown (7.5YR
3/4) mottles of iron and few, fine and medium, dis-
tinct, very dark brown (10YR 2/2) mottles of mang-
anese; weak, coarse, prismatic parting to strong,
medium to very coarse, angular blocky structure;
very hard, firm, very sticky, very plastic; few fine
and medium roots; few fine tubular pores and many
very fine interstitial pores; common slickensides on
ped faces; neutral (pH 6.8).

The Al horizon ranges from 10YR to 2.5Y in hue. has a
dry value of 5 or 6, and has a moist value of 35 to 4. It is
slightly acid or neutral in reaction. The Al horizon is silty
clay loam, silty clay, or clay. It forms a loose mulch when dry.
Thig horizon has strong, very fine and fine, granular structure.
The Ai12 and A13 horizons are clay or silty clay and have
moderate to strong, medium to coarse, prismatic structure that
parts to angular blocky in places. The C horizon ranges from
10YR to 2.5Y in hue, is 5 or 6 in dry value, 3.5 to 4 in moist
value, and is mottled. This horizon has mostly moderate to
strong, medium to coarse, prismatie structure but parts to
angular blocky in places, Slickensides are common. :

Boulder Lake clay {Bo).—This nearly level soil occupies
scattered, small to large, circular tracts on floors of en-
closed basing in the area north of Duck Lake Valley.

Included with this soil in mapping are small islands and
stringers of Weimer clay that make up about 10 percent
of the acreage.

This soil is used mainly for livestock grazing and wild-
life habitat. Capability unit VIw-204, dryland; range site
NV 23-3; wildlife suitability group 11.

Bregar Series

The Bregar series consists of well-drained soils that
formed in material weathered from basic rocks. These soils
have many small outerops of volcanic rock. They are on
mountain uplands and ridges. The slope range is 2 to 15
percent. Cobblestone and rock outcrop are in about 80
percent of the surface area. Vegetation consists of low
sagebrush, Sandberg bluegrass, Idaho fescue, bluebunch
wheatgrass, squirreltail, and miscellaneous forbs. The ele-
vation ranges from 6,500 to 7,500 feet. The average annual
precipitation is 10 to 16 inches, the average annual air
temperature is 41° to 44° F., and the frost-free season
is 60 to 80 days.

In a representative profile the surface layer is light
brownish-gray very gravelly and cobbly loam about 4
inches thick. The next layer is light brownish-gray to
brown gravelly and cobbly sandy clay loam to very cobbl
and gravelly clay loam about 5 inches thick, Andesite bed-
rock is at a depth of 9 inches.

Bregar soils have moderately slow permeability. The ef-
fective rooting depth is 5 to 12 inches. Available water
capacity is 0.75 to 1 inch. Runoff is medium, and the
hazard of accelerated erosion is slight.

Representative profile of Bregar very gravelly loam, 2
to 15 percent slopes, in an area of Bregar rocky loam, in
Washoe County, Nevada, 150 feet south and 300 feet east
of the west quarter corner of see. 7, T. 39 N, R. 19 1,
Mount Diablo base line and meridian:

Al—0 to 4 inches, light brownish-gray (10YR 6/2) very
gravelly and eobbly loam (60 percent coarse frag-
ments), dark brown (10YR 3/3) moist; weak, fine,
subangular blocky structure; soft, very friable, non-
sticky, nonplastic; common very fine and fine roots;
common fine vesicular pores and many very fine inter-
stitial pores; very slightly acid (pH 6.5); clear,
smooth boundary. 2 to 4 inches thick.

B21t—4 to 6 inches, light brownish-gray (10YR 6/2) gravelly
and cobbly sandy eclay loam (50 percent coarse frag-
ments), dark brown (10YR 3/3) moist; weak, fine,
subangular blocky structure; slightly hard, very fria-
ble, slightly sticky, plastic; many very fine and fine
roots and few medium roots ; many very fine and fine
interstitial pores; few thin clay films on ped faces and
common thin clay films in pores ; few thin clay coatings
on pebbles; very slightly acid (pH 6.6) ; clear, wavy
boundary. 2 to 5 inches thick.

B22t—6 to 9 inches, brown (10YR 5/3) very cobbly and
gravelly clay loam (70 percent coarse fragments),
dark brown (10YR 4/3) moist ; moderate, fine, angular
blocky structure; hard, friable, sticky, plastic; many
very fine and fine roots ; common very fine interstitial
pores; common thin and few moderately thick clay
films on ped faces and in pores; very slightly acid
(pH 6.5); abrupt, broken boundary. 0 to 4 inches
thick.

R—9 to 16 inches, uhweathered andesitie bedrock.

In the Al horizon colors have a dry value of 5.5 to 6, a moist
value of 3 or 4, and a chroma of 2 or 3. This horizon is massive
or has weak, granular or subangular blocky structure. Re-
action is slightly acid to very slightly acid. In the B2t hori-
zon colors have a hue of 10YR or 7.5YR, a dry value of 5 or 6,
a moist value of 8 to 5, and a chroma of 2 or 3. This horizon is
clay loam or sandy clay loam in texture, and 50 percent or
more of it is coarse fragments. It is massive or has weak or
moderate, fine or medium, angular or subangular blocky struc-
ture. Reaction is slightly acid to very slightly acid. The solum
is 5 to 12 inches thick and is underlain by bedrock.

Bregar.rocky loam, 2 to 15 percent slopes (BRC).—This
complex oceupies small, scattered tracts on mountain up-
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lands and ridgetops. The tracts are near Hays Canyon and
Fox Mountain in Nevada and in the Warner Mountains
and near Cow Head Lake in California. This complex con-
sists of about 85 percent Bregar soils and 5 percent basalt
outcrops. Gravel, cobblestones, and stones cover 80 per-
cent of the surface of the Bregar soil.

Included with this soil in mapping are areas of Mosquet
and Newlands soils and small eroded areas in the Warner
Mountains. These areas make up 10 percent of the total
acreage.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIs-237, dryland; range site NV 23-8; wild-
life suitability group 8.

Buntingville Series

The Buntingville series consists of somewhat poorly
drained soils on alluvial fans. They formed in alluvium
derived from mixed basic voleanic rocks. The slope range
is 0 to 5 percent. Vegetation consists of meadow plants,
such as sedges, grasses, and native clover. The elevation
ranges from 4,450 to 5,000 feet. The average annual pre-
cipitation is 12 to 16 inches, the average annual air tem-
perature is 48° to 53° F., and the frost-free season is 100
to 120 days.

In a representative profile the surface layer is dark-gray
loam about 4 inches thick. Below this is dark-gray to gray,
mildly alkaline to moderately alkaline clay loam about 98
inches thick. The underlying material is stratified, brown
to pale-brown light silty clay loam, loam, and silty clay
loam about 31 inches thick.

Buntingville soils have moderately slow permeability.
The effective rooting depth is more than 60 inches. Avail-
able water capacity is 11 to 12 inches, Runoff is very slow.

The seasonal high water table is at a depth of 3 to 4 feet
in most years,

Representative profile of Buntingville loam, 2 to 5 per-
cent slopes, in Modoc County, California, 0.6 mile south
of the intersection of State Route 299 and Surprise Valley
Road, 130 feet south and 45 feet cast of the center of sec. 8,
T. 42 N., R. 16 E., Mount Diablo base line and meridian :

Ap—0 to 4 inches, dark-gray (10YR 4/1) loam, black (10YR
2/1) moist; weak, very fine, granular structure ;
slightly hard, friable, slightly sticky, slightly plastic;
many very fine roots ; many very fine interstitial pores;
?Epiiral (pH 6.8) ; clear, wavy boundary. 4 to 8 inches

ick.

Blt—4 to 15 inches, dark-gray (10YR 4/1) clay loam, very
dark gray (10YR 3/1) moist; common, fine and
mediom, black (10YR 2/1) organic stains; weak,
medium, prismatic structure; hard, friable, sticky,
plastic; many very fine ronts; few fine and common
very fine tubular pores; few thin c¢lay films bridging
sand grains and in pores; mildly alkaline (pH 74);
clear, wavy boundary. 8 to 12 inches thick.

B2t—15 to 24 inches, gray (10YR 5/1) clay Ioam, very dark
gray (10YR 3/1) moist; few, medium, faint, brown
(10YR 4/2) mottles of iron and dark-gray (10YR 4/1)
organic stains; moderate, medium, prismatie strue-
ture; hard, friable, sticky, plastic; common very fine
roots ; few medium and common very fine and fine
tobular pores; few thin clay films as bridges and
common thin clay films in pores; mildly alkaline (pH
7.6) ; clear, wavy boundary. 7 to 13 inches thick.

B3tca—24 to 32 inches, gray (10YR 5/1) clay loam, very dark
gray (10YR 3/1) moist; few, medium, faint, dark-
gray (10YR 4/1) organic stains; common, fine to

coarse, faint, dark grayish-brown (10Y¥YR 4/2) and
dark-brown (10XR 3/3) mottles of iron; common, fine
and medium, light-gray (10YR 7/1) lime segregations;
weak, coarse, subangular blocky structure; hard, fri-
able, sticky, plastic; common very fine roots; common
fine and many very fine tubular pores; few thin clay
films on ped faces and common thin clay films in pores ;
effervescent in matrix but strongly effervescent in
spots; moderately alkaline (pH 8.0); clear, wavy
boundary. 7 to 14 inches thick.

Clea—32 to 46 inches, brown (10YR 5/3) light silty clay loam,
dark grayish brown {(2.5Y 4/2) moist; common, fine
and medium, light brownish-gray (10YR 6/2) lime
segregations; massive; hard, friable, sticky, plastic;
common very fine roots; common fine and many very
fine tubular pores; not effervescent in matrix but
strongly effervescent in spots; moderately alkaline
(pH 8.0) ; gradual, wavy boundary. 12 to 20 inches
thick,

C2—46 to 59 inches, pale-brown (10YR 6/3) loam, olive brown
(2.5Y 4/3) moist; many, medium, distinct, dark-
brown (7.5YR 4/4) mottles of iron; few, medium, dis-
tinet, gray (10YR 5/1) and very dark gray (10YR
3/1) organie stains; massive; hard, friable, slightly
sticky, slightly plastic; few very fine roots; common
fine and many very fine tubular pores; mildly alkaline
(pH 7.8); gradual, wavy boundary. 8 to 15 inches
thick.

C3—59 to 63 inches, pale-brown (10YR 6/3) silty clay loam,
grayish brown (2.5Y 5/2) moist; common, fine, faint,
dark-brown (10YR 4/4) mottles of iron; common, fine,
distinet, very dark gray (N 8/0) organie stains; mas-
sive; hard, friable, sticky, plastic; few very fine roots;
common very fine tubular pores; mildly alkaline
(pH 7.6).

In the A horizon colors have a dry value of 8 to 5, a moist
value of 2 or 8, and a chroma of 1 or 2. The Ap horizon is loam
or clay loam. The Bt horizon is 20 to 30 inches thick and is 25
to 35 percent clay, by weighted average. In the B2t horizon
colors have a hue of 10YR or 2.5Y, a dry value of 4 or 5, a moist
value of 2 or 3, and a chroma of 1 or 2, This horizon is clay
loam or silty clay loam and has weak to moderate, fine to
medium, prismatic or subangular blocky structure. Reaction
is mildly alkaline to moderately alkaline. Iron mottles are at
a depth of 20 inches or less. These soils are effervescent in or
below the B3t horizon,

Buntingville loam, 0 to 2 percent slopes [BuA).—This
soil occupies small, irregularly shaped tracts throughout
the irrigated part of Surprise Valley along its western
edge. These tracts are on alluvial fans. The slopes are
smooth or gently convex.

Included with this soil in mapping are areas of a soil
that is similar to Buntingville soils, except that the dark
colors in the upper horizons do not extend below a depth
of 30 inches. These areas make up 10 percent of the total
acreage,

The hazard of erosion is slight. The native vegetation
consists mainly of sedges, grasses, and native clover.

This soil is used mainly for irrigated crops. It is used
mainly for the production of alfalfa, small grain, and na-
tive pasture. Capability unit ITw-60, irrigated ; not placed
in a range site ; wildlife snitability group 2.

Buntingville loam, 2 to 5 percent slopes (BuB}.—This
soil occupies small, irregularly shaped tracts in the irri-
gated part of Surprise Valley along its western edge.
These tracts are on alluvial fans between the valley floor
and the Warner Mountains. Slopes are smooth or gently
convex. This soil has the profile described as representa-
tive for the series.

Included with this soil in mapping are areas of a soil
that is similar to Buntingville so1l, except that the dark
colors of the upper horizons do not extend below a depth
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of 24 inches. These areas make up 5 percent of the total
acreage.

The hazard of erosion is moderate if this soil is irri-
gated. The native vegetation consists mainly of sedges,
grasses, and native clover.

This soil is used mainly for irrigated crops. It is used
mainly for the production of alfalfa, small grain, and
native pasture. Capability unit ITw-62, irrigated and
VIw-200 dryland; range site NV 23-13; wildlife suit-
ability group 2.

Campone Series

The Campone series consists of somewhat poorly drained
soils on mountain meadows and swales. They formed in
alluvium from basalt and tuffaceous parent material. The
slope range is 0 to 15 percent. Vegetation consists mainly
of meadow grasses, sedges, forbs, and open stands of aspen
or lodgepole pine. The elevation ranges from 6,500 to 8,000
feet. The average annual precipitation is 24 to 30 inches,
the average annual air temperature is 38° to 40° F., and
the frost-free season is 60 to 80 days.

In a representative profile the surface layer is very dark
grayish-brown to dark grayish-brown, medium acid to
slightly acid gravelly loam to a depth of about 12 inches
and about 16 inches of dark grayish-brown, medium acid
stony loam below. Between depths of 28 and 40 inches or
more is light brownish gray, medium acid very gravelly
sandy clay loam that contains iron mottles and stains.

Campone soils have moderate to moderately slow per-
meability, The effective rooting depth is more than 48
inches. Available water capacity is 6 to 8 inches. Runoff is
medium, and the hazard of accelerated erosion is severe.
The seasonal high water table is at a depth of 3 to 5 feet.

Representative profile of Campone gravelly loam,
drained, 2 to 15 percent slopes, in Lassen County, Cali-
fornia, about 100 feet east of Skunk Cabbage Creek, 100
feet east, and 600 feet south of the north quarter corner of
sec. 22, T. 38 N,, R. 16 E., Mount Diablo base line and
meridian :

A11—0 to 3 inches, very dark grayish-brown (10YR 3/2)
gravelly loam, very dark brown (10YR 2/2) moist;
moderate, very fine, granular structure; soft, very
friable, nonsticky, nonplastic; many very fine roots;
many very fine interstitial pores; slightly acid (pH
6.4) ; clear, smooth boundary. 1 to 4 inches t{hick.

A12—38 to 12 inches, dark grayish-brown (10YR 4/2) gravelly
loam, very dark brown (10YR 2/2) moist; moderate,
fine and medium, granular structure; soft, very fri-
able, slightly sticky, slightly plastic; many very fine
roots and common fine and medium roots; many very
fine and fine interstitial pores; medium acid (pH 6.0} ;
gradual, smooth boundary. 6 to 10 inches thick.

Al13—12 to 28 inches, dark grayish-brown (10YR 4/2) stony
loam, very dark brown (10YR 2/2) moist, moderate,
fine and medinum, subangular blocky structure; slightly
hard, friable, slightly sticky, slightly plastic; com-
mon very fine and fine roots and few medium roots;
many very fine and few fine tubular pores; medinm
acid (pH 6.0); clear, irregular boundary. 10 to 20
inches thick.

C—28 to 40 inches, light brownish-gray (10YR 6/2) very
gravelly sandy clay loam, dark brown (10YR 4/3)
motst ; few to common, fine to medium, distinct, strong-
brown (7.5YR 5/6) and reddish-yellow (7.5YR 6/6)
iron mottles and stains ; massive; hard, friable, sticky,
plastie; common very fine roots and few fine roots;
many very fine and fine fubular pores; medium acid
(pH5.6).

In the A horizon colors have a dry value of 38 to 5, a moist
value of 2 to 3, and a chroma of 1 to 3. This horizon is loam,
sandy clay loam, clay loam, and sandy loam and is gravelly in
places. It has weak to strong, granular and subangular blocky
structure, In the C horizon colors have a hue of 10YR or 2.5Y,
a dry value of 5 or 6, a moist value of 3 or 4, and a chroma of
2 or 3. Mottles that indicate wetness are in the lower part.

Campone gravelly loam, drained, 2 to 15 percent
slopes (CAC).—This soil occupies long, narrow tracts along
dralnageways and small swales in upland mountainous
areas. Gully entrenchment has resulted in drainage of this
soil in places. This soil has the profile described as repre-
sentative for the series.

Included with this soil in mapping are areas of Hap-
good, Longval, and Newlands soils that make up about 15
percent of the total acreage.

Permeability is moderate, the available water capacity is
6 to 8 inches, and the depth to the seasonal high water table
is 4 to 5 feet. The native vegetation consists mainly of
balsamroot, meadow grasses, sedges, and forbs. Big sage-
brush is invading areas of this soil.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIw—200, dryland; range site NV 23-13; wild-
life snitability group 5.

Campone clay loam, 0 to 5 percent slopes (CCB).—This
soll occupies small, narrow tracts along drainageways and
small swales in upland mountainous areas. The profile is
similar to the one described as representative for the scries,
except that the surface layer is clay loam and slightly
thicker.

Inecluded with this soil in mapping are areas of a soil that
ig similar to Welch soils. These areas make up about 10
percent of the total acreage.

Permeability is moderately slow, the available water ca-
pacity is 6 fo 8 inches, and the depth to the seasonal high
water table is 3 to 4 feet. The native vegetation consists
mainly of meadow grasses, sedges, and forbs, but includes
open stands of aspen or lodgepole pine.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing. Capability unit VIw—200,
dryland; range site NV 23-13 ; wildlife suitability group 5.

Catnip Series

The Catnip series consists of well-drained soils that
formed in residuum from basalt, andesite, and tuff. They
are on basaltic tablelands and plateaus. The slope range
is 0 to 9 percent. Vegetation consists of low sagebrush,
Sandberg bluegrass, squirreltail, low Douglas rabbit-
brush, and miscellaneous forbs. Cobblestones cover about
85 percent of the surface area. The elevation ranges from
5,800 to 6,800 feet. The average annual precipitation is 12
to 16 inches, the average annual air temperature is 41° to
45° F., and the frost-free season is 80 to 100 days.

In a representative profile the surface layer is dark
grayish-brown to light-gray, neutral extremely cobbly
loam and silt loam about 4 inches thick. The next layer i3
dark grayish-brown or dark-brown to brown, neutral to
midly alkaline clay about 35 inches thick, Very dark gray,
decomposing andesitic bedrock is at a depth of 39 inches.

Catnip soils have very slow permeability, The effective
rooting depth is 20 to 40 inches. Available water capacity
is 4 to 6 inches. Runoff is medium, and the hazard of accel-
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erated erosion is slight because of the extremely cobbly
surface,

Representative profile of Catnip extremely cobbly loam
in an area of Catnip-Ninemile association, in Waghoe
County, Nevada, 1.25 miles north of the southwest quarter
of sec. 3, T. 39 N, R. 19 E., Mount Diablo base line and

meridian:

Al—0 to 1 inch, dark grayish-brown (10YR 4/2) extremely
cobbly loam, dark brown (7.5YR 3/2) moist; weak,
fine, granular structure; slightly hard, friable, slightly
sticky, slightly plastic; many very fine roots; many
very fine interstitial pores; neutral (pH 6.6) ; abrupt,
smooth boundary. 0 to 3 inches thick.

A2—-1 to 3% inches, light-gray (10YR 6/1) silt loam, dark
brown (7T.5YR 3/2) moist; massive; hard, friable,
slightly sticky, slightly plastic; many very fine and
fine roots; common fine vesicular pores; neutral (pH
6.6) ; abrupt, slightly wavy boundary. 1 to 4 inches
thick.

B21t—381% to 6 inches, dark grayish-brown (10YR 4/2) clay,
dark brown (7.5YR 4/2) moist; strong, medium, col-
umnar structure that has a thin eapping of bleached
sand grains; very hard, very firm, very sticky, very
plastic; eommon very fine and fine roots; few fine
tubular pores; continuous pressure cutans; neutral
(pH 6.8) ; abrupt, slightly wavy boundary. 2 to 6
inches thick.

B22t—6 to 11 inches, dark-brown (7.5YR 4/2) clay, dry or
moist; strong, medium, prismatic structure; extreme-
1y hard, extremely firm, very sticky, very plastic; few
very fine and fine exped roots; very few fine tubular
pores; continuous pressure cutans; neutral (pH 7.0) ;
clear, smooth boundary. 3 to 7 inches thick.

B23t—11 to 13 inches, dark-brown (7.5YR 4/2) clay, dry or
moist ; moderate, medium, prismatie structure; very
hard, very firm, very sticky, very plastic; few very
fine and fine exped roots; very few fine tubular pores:
continuous thin clay films on ped faces and in pores;
neutral (pH 7.0); clear, smooth boundary, 2 to 9
inches thick.

B24tca—138 to 26 inches, dark-brown (7.5YR 4/2) clay, dry or
moist; many, medium, distinet, white (10YR 8/1)
lime mottles ; weak, medium, prismatic structure; very
hard, very firm, very sticky, very plastic; few very
fine and fine exped roots; few fine tubular pores; com-
mon thin clay films on ped faces and in pores; mildly
alkaline (pH 7.4); gradual, smooth boundary, 7 to 13
inches thick,

B3t—26 to 39 inches, brown (7.5YR 4/4) clay, dry or moist:
few, fine, distinet, white (10YR 8/1) lime mottles;
weak, medium, prismatic structure; hard, firm, sticky,
plastic; few very fine and fine roots; few fine tubular
pores; slightly effervescent in matrix; mildly alka-
line (pH 7.4) ; abrupt, smooth boundary. 8 to 16 inches
thick.

R—39 inches, very dark gray (N 3/0) decomposing andesitic
bedrock; common thick clay films and distinet white
(10YR 8/1) lime coating the rock surface.

The Al horizon is missing in places. Where present it is as
much as 4 inches thick. Tt has colors that have a dry value of
4 or 5, a moist value of 2 to 3.5, and a chroma of 2. The Al
horizon is extremely cobbly loam or sandy loam and is mas-
sive or has weak platy or granular structure. In the A2 hori-
zon colors have a hue of 7.5YR to 10YR and are at least one
unit higher in value or lower in chroma than those in the Al
or B21t horizon. In the B2t horizon colors have a hue of 7.5YR
or 10YR, a dry value of 4 or 5, a moist value of 3 to 5, and a
chroma of 2 to 4. The B2t horizon is 60 to 75 percent clay, by
weighted average, and it has strong, columnar structure and
bleached eapping in the upper part that grades with depth from
strong to weak prismatic structure. These soils have subangu-
lar blocky structure above the R horizon in places, They are
noncaleareous and neutral or nearly neutral in the upper part
of the solum, but in the lower part they are mildly alkaline
to moderately alkaline and contain segregated lime. The solum
is 20 to 36 inches thick, and bedrock is at a depth of 20 to 40
inches.

Catnip-Ninemile association (CK).—This association
consists of soils in large, irregularly shaped, scattered
tracts throughout the survey area, except on the high
slopes of the Warner Mountains, It is about 40 percent
Catnip extremely cobbly loam, 0 to 9 percent slopes, about
40 percent Ninemile extremely cobbly loam, 0 to 9 percent
slopes, and 15 percent Karlo very cobbly clay, 0 to 9 per-
cent slopes, The Catnip soil is 20 to 40 inches deep to
bedrock and is calcareous in the lower part of the profile.
The Ninemile soil is 10 to 20 inches deep to bedrock and
is noncalcareous. The Karlo soil has a granular, eracked,
clay surface layer and is a self-churning soil.

Included with this soil in mapping are areas of Made-
line soils, a soil that is similar to Catnip soil but that is
shallower to bedrock, and a few, small, scattered rock es-
carpments. These areas make up 5 percent of the total
acreage.

The Catnip and Ninemile soils have a native vegetation
that consists of low sagebrush and Sandberg bluegrass.
The Karlo soil has a native vegetation that consists mainly
of low gray rabbitbrush.

This association is not suitable for irrigated crops. It is
used mainly for livestock grazing and wildlife habitat.
Catnip part: Capability unit VIIs-239, dryland; range
site NV 23-17; wildlife suitability group 8. Ninemile part:
Capability unit VIIs-237, dryland; range site NV 23-17:
wildlife suitability group 8. Karlo part: Capability unit
VIIs-241, dryland; range site NV 23-1; wildlife suita-
bility group 8.

Couch Series

The Couch series consists of well-drained, saline-alkali
soils on smooth old lake terraces. They formed in alluvium
from mixed voleanic rock sources. The slope range is 0 to
2 percent. Vegetation consists mainly of greasewood, spiny
hopsage, big sagebrush, and a few areas of inland salt-
grass. The elevation ranges from 4,500 to 5,200 feet. The
average annual precipitation is 8 to 10 inches. the average
annual air temperature is 47° to 49° ¥., and the frost-free
season is 100 to 130 days.

In a representative profile the surface layer is light-
gray, strongly alkaline loam about 1 inch thick. Below this
1s brown clay, heavy clay loam, and clay loam, about 21
inches thick, that contains gypsum crystals and segregated
lime in the lower part. The next layer is light-gray to very
pale brown fine sandy loam and very fine sandy loam that
extends to a depth of 60 inches.

Couch soils have slow to very slow permeability. The
effective rooting depth is more than 6C¢ inches. Runoff
is slow, and the hazard of accelerated erosion is slight. At
the lower elevations, the water table isat a depth of 6 to 7
feet in winter.

Representative profile of Couch loam, in Modoc County.
California, about 1,400 feet north and 300 feet east of the
south quarter of sec. 4, T. 43 X, R. 16 E., Mount Diablo
basge line and meridian:

A2—0 to 1 inch, light-gray (10YR 6/1) loam, dark gray
(10YR 4/1) moist; weak, medium, platy structure;
goft, very friable, nonsticky, nonplastie; few very fine
and fine roots; many very fine and fine vesicular
pores; strongly alkaline (pH 8.8); abrupt, slightly
wavy boundary. 1 to 3 inches thick,

B2t—1 to 6 inches, brown (10YR 5/3) clay, brown (10 YR 4/3)
moist; strong, medium, columnar structure that has
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very thin (less than 14 ineh thick) light-gray (10YR
7/2) coatings on caps; hard, firm, very sticky, very
plastic; many very fine roots ; many very fine and fine
tubular pores; many thin clay films on ped faces and
in pores; strongly alkaline (pH 9.0); clear, wavy
boundary. 4 to 9 inches thick,

B31t—6 to 13 inches, brown (10YR G/2) heavy clay loam,
brown (10YR 4/3) moist; many, medium and fine,
white (10YRR 8/2) lime segregations; weak, mediuin
and coarse, subangular blocky structure ; slightly hard,
friable, very sticky, very plastic; few very fine and
fine roots; many very fine tubular pores; many thin
clay films in pores and few thin clay films on ped
faces; noneffervescent in matrix but violently effer-
vescent in lime segregations; very strongly alkaline
(pH 9.4); gradual, wavy boundary. 5 to 10 inches
thick.

13 to 22 inches, pale-brown (10YR 6/3) clay loam,
brown (10YR 4/2) moist; many, very fine and fine,
very pale-brown (10YR 7/3) and white (10YR 8/2)
gypsum crystals and lime segregations ; weak, medium
and fine, subangular blocky and moderafe, very fine,
granular structure; soft. very friable, sticky, plastic;
few very fine tubular pores; strongly effervescent;
moderately alkaline (pI 8.2) ; abrupt, wavy boundary.
6 to 12 inches thick.

C1—22 to 40 inches, light-gray (10YR 7/2) fine sandy loam,
dark grayish brown (10YR 4/2) moist; many dark-
egray {10YR 4/1) and very dark gray (10¥R 3/1)
sand grains; massive; soft, very friable, nonsticky,
nonplastic; few fine and very fine roots; many very
fine and fine tubular pores; violently cffervescent;
very strongly alkaline (pH 9.6); gradual, smooth
boundary. 12 to 30 inches thick.

C2—40 to 60 inches, very pale brown (10YR 7/3) very fine
sandy loam, brown (10YR 5/3) moist; massive; soft,
very friable, nonsticky, nonplastic; few very fine and
fine roots; many very fine and fine tubular pores;
gig%ently effervescent; very strongly alkaline (pH

In the Al horizon colors have a dry value of 6 or 7, a moist
value of 3 or 4, and a chroma of 1 or 2. Texture is fine sandy
loam, loam, or silt loam. Reaction is moderately alkaline to
very strongly alkaline. This horizon is nonealcareous to weak-
1y calcareous. In the B2t horizon colors have a dry value of 5
or 6, moist value of 3 or 4, and a chroma of 2 or 3. This horizon
is heavy clay loam or clay and has moderate to strong, fine to
medium, prismatic or columnar structure. Reaction is strongly
alkaline or very strongly alkaline. The B2t horizon ig non-
calcareous or strongly calcareous. Accumulations of lime are
below the B2t horizon in the B3t or C horizon. Dense, uncon-
formable, lacustrine clay is at a depth below 40 inches in some
areas.

Couch loam (Cm).—This nearly level soil is on lake ter-
races in large, long, narrow tracts around the peripheral
area of the ancient lakes in Surprise Valley and Duck
Flat. It has the profile described as representative for the
series.

Included with this soil in mapping are narrow stringers
of Lolak soils, several gullied drainageways from higher
lying areas, and small, scattered areas that have a surface
layer of silt loam. These areas make up 5 percent of the
total acreage.

Permeability is slow. The native vegetation consists
mainly of greasewood, but a few saltgrass plants are also
present,

This soil is suitable for irrigated crops if reclaimed and
water is available. Tt is used mainly for livestock grazing
and wildlife habitat. Capability units TVs-64, irrigated
and VIIs—221, dryland ; range site NV 23-2: wildlife suit-
ability group 4.

Couch loam, clay substratum (Cn).--This nearly level
soil occupies large, long, narrow tracts on undulating Take
terraces. The profile 1s similar to the one described as

B32tea

representative for the series, except that it has a layer of
dense, extremely hard, very firm, massive or platy, very
slowly permeable, lacustrine clay at a depth of more than
40 inches.

Included with this soil in mapping are areas of Couch
loam that make up about 10 percent of the total acreage.

Permeability is very slow. The native vegetation consists
mainly of greasewood, but a few saltgrass plants are also
present.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIs-221, dryland; range site NV 23-2; wild-
life suitability group 4.

Crutcher Series

The Crutcher series consists of well-drained soils that
formed in clayey lake sediment derived from mixed basic
rock sourees, mainly tuffs and basalt. These salts ave on
flood plains and low-lving lacustrine terraces. The slope
range is 0 to 2 percent. Vegetation consists mainly of grease-
wood, big sagebrush, and some four-wing saltbush.
Flooded arecas also have basin wildrye. The elevation
ranges from 4,400 to 5,600 fect. The average annual pre-
cipitation is 6 to 10 inches, the average annual air tem-
perature is 42° to 44° F., and the frost-free season is 90
to 120 days.

In a representative profile the surface layer is pale-
brown very fine sandy loam about 2 inches thick. Below
this is pale-brown, strongly te very strongly alkaline silt
loam and silty elay loam about 34 inches thick. The next
layer 13 pale-brown, very strongly alkaline silty clay that
extends to a depth of 54 inches.

Crutcher soils have slow permeability. The effective
rooting depth is more than 60 inches. Available water ca-
pacity is 9 to 11 inches. Runoff is slow, and the hazard of
accelerated erosion is slight. Some areas are subject to
flooding because of runoft from higher lying soils, mainly
during heavy rainstorms,

Representative profile of Crutcher very fine sandy loam
in Washoe County, Nevada, at the northwest corner of
sec. 34, T. 36 N., R. 20 E., Mount Diablo base line and
meridian:

Al—0 to 1'% inches, pale-brown {10YR 6/3) very fine sandy
loam, dark grayish brown (10YR 4/2) moist; weak,
thick, platy struecture; slightly hard, friable, sticky,
plastic; very few very fine and fine roots; many very
fine, fine, and medium vesicular pores; slightly saline;
strongly effervescent; strongly alkaline (pH 8.6);
abrupt, smooth boundary. 1 to 3 inches thick.

% to 3 inches, pale-brown (10YR 6/3) heavy silt loam,
dark grayish brown (10YR 4/2) moist ; moderate, very
fine, granular structure ; slightly hard, friable, slightly
sticky, plastic; many very fine and fine roots and few
medium roots; many very fine interstitial pores;
strongly saline; strongly effervescent; strongly alka-

line (pH 8.6); clear, smooth boundary. 1 to 4 inches
thick.

(2—3 to 6 inches, pale-brown (10YR 6/3) silty clay loam, dark
grayish brown (10YR 4/2) moist; weak, thin, platy
structure ; slightly hard, friable, sticky, plastic; many
very fine and fine roots and few medium roots; many
very fine interstitial pores and few fine tubular pores;
strongly alkaline (pH R8.6) ; clear, smooth boundary.
2 to 7 inches thick.

C3--6 to 10 inches, pale-brown (10YR 6/3) silty clay loam, dark
grayish brown (10YR 4/2) moist; moderate, thin,
platy structure; hard, friable, sticky, plastic; many

c1—1

=
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very fine and fine roots and few medium roots; few
very fine and common fine tubular pores; strongly ef-
fervescent ; strongly alkaline (pH 8.8) ; clear, smooth
boundary. 4 to 10 inches thick.

IIC4—10 to 36 inches, pale-brown (10YR 6/3) silty clay loam,
brown (10YR 4/3) moist; weak, fine and medium,
angular blocky structure ; very hard, firm, very sticky,
very plastic; common very fine and fine roots and few
medium roots; common fine tubular pores; violently
effervescent; very strongly alkaline (pH 9.2); clear,
smooth boundary. 18 to 30 inches thick.

IIC5—36 to 54 inches, pale-brown (10YR 6/3) silty clay, brown
(10YR 5/3) moist; massive; hard, friable, very sticky,
very plastic; many very fine and fine roots and few
medium roots; common finre tubular pores; violently
effervescent ; very strongly alkaline (pH 9.2).

In a few places pebbles of andesite, basalt, obsidium, tuff, and
diatomaceous earth cover as much as 40 percent of the sur-
face. The soil material in the upper 6 to 12 inches consists of
reworked sediment ranging from fine sandy loam to silty clay
loam in texture. This material is slightly saline to strongly
saline, and the reaction iz moderately alkaline to very strongly
alkaline, Throughout the profite, hue ranges from 10YR to 2.5Y,
dry value is 6 or 7, and chroma is 3 to §. The upper part of the
profile has a moist value of 3 or 4, and the lower part has a
moist value of 4 or 6.

In the A horizon structure ranges in grade from weak to mod-
erate, and it is platy or granular. The platiness iz mainly the
result of deposition, and the granulation is mainly caused by
soluble salts,

The Iower part of the C horizon ranges from silty clay loam
to silty clay in texture. It is 20 to 60 percent pyroclastics where
the material is silt or is coarser textured. It is massive or has
weak bloeky or prismatic structure, is slightly saline, and is
strongly alkaline fo very strongly alkaline in reaction,

Crutcher very fine sandy loam (CRl.—This nearly level
soil is on low-lying lake terraces in fairly large, irregularly
shaped tracts in the southeastern part of Duck Flat in the
Nevada part of the survey area. It has the profile described
as representative for the series,

Included with this seil in mapping are narrow stringers
of Disabel, Jesse Camp, and other Crutcher soils that make
up about 10 percent of the total acreage.

This soil has been slightly affected by salt. The native
vegetation consists mainly of greasewood, big sagebrush,
and basin wildrye. The soil is subject to flooding by runoff
from higher lying soils, mainly during heavy rainstorms.

This soil is suitable for irrigated crops if water is avail-
able. It is used mainly for livestock grazing and wildlife
habitat. Capability unit ITIs-64, irrigated and VIs-226,
dryland ; range site NV 23-2; wildlife suitability group 4.

Crutcher silty clay loam (CS).—This nearly level soil
occupies fairly large, irregularly shaped areas throughout
the central part of Duck Flat and the southern end of Sur-
prise Valley. It is on low-lying lake terraces and flood
plains. The profile is similar to the one described as repre-
sentative for the series, except that the surface layer is
silty clay loam, and it is strongly alkali affected.

Included with this soil in mapping are slightly elevated,
terraced stringers of Nevador soils and local areas adjacent
to shallow drainageways that are subject to flooding, They
make up about 5 percent of the total acreage.

The native vegetation consists mainly of greasewood.
This soil is suitable for irrigated crops if water is avail-
able. It is used mainly for livestock grazing and wildlife
habitat. Capability unit IVs-64, irigated and VI1Is-221,
dryland; range site NV 23-2; wﬂdhfe suitability group 4.

Cummings Series

The Cummings series consists of poorly drained soils.
They formed on smooth lake basins in lake sediment de-
rived from volcanic ash mixed with such volcanic rocks as
tuff, andesite, and basalt. The slope range is 0 to 2 percent.
The elevation ranges from 5,000 to 5,500 feet. The average
annual precipitation is 12 to 16 mches the average annual
alr temperature is 41° to 44° F., and fhe frost-free season
is 80 to 100 days.

In a representative profile the surface layer is gray to
very dark gray, strongly alkaline silty clay loam, about 34
inches thick, that contains many very fine fresh-water
snail and clam shells, The next layer is light brownish-
gray, light-gray, and pale-brown, moderately alkaline
silty clay loam that contains white lime and gypsum segre-
gations and some iron mottles in the lower part. This layer
extends to a depth of 60 inches.

Cummings soils have moderately slow permeability. The
effective rooting depth is more than 60 inches. Available
water capacity 1s 11 to 12 inches. The hazard of accelerated
erosion is none to slight. In places these soils are ponded,
and the seasonal high water table is at a depth of 1 to 2
feet. Drainage ditches and pumping have reduced pond-
ing and controlled the level of the water table.

Representative profile of Cummings silty clay loam in
Cow Head Lake Basin in Modoe County, California, 500
feet east and 1,500 feet south of the northwest corner of
see. 27, T, 47 N., R. 17 E., Mount Diablo base line and
meridian:

Ap—0 to 12 inches, gray (10YR 5/1} silty clay loam, black
(10YR 2/1) moist; many, very fine (less than 14
inch in diameter), white (N 8/0) fresh-water snail
and c¢lam  shells; massive; soft, very friable,
slightly sticky, plastic; many very fine roots; many
very fine interstitial pores and few very fine tubular
pores; strongly effervescent; strongly alkaline (pH
8.6) ; gradual, wavy boundary. 8 to 12 inches thick.

Al11—12 to 26 inches, gray (10YR 5/2) silty clay loam, black
(10YR 2/1) moist; many, very fine (less than 1%
inch in diameter), white (N 8/0) fresh-water snail
and clam shells and fragments ; massive ; slightly hard,
very friable, slightly sticky, slightly plastic; common
very fine roots and few fine roots; many very fine in-
terstitial pores and few very fine tubular pores; vio-
lently effervescent; strongly alkaline (pIH 8.6) ; clear,
wavy boundary. 12 to 27 inches thick.

A12—26 to 28 inches, gray (10YR 5/1) silty clay loam, very
dark gray (10YR 3/1) moist; many, very fine (less
than % inch in diameter), white (N 8/0) fresh-water
snail shells and common, fine, distinct, very dark gray
(N 8/0) organic stains; massive; soft, very friable,
slightly sticky, slightly plastic; common very fine
roots; many very fine interstitial pores; violently
effervescent ; strongly alkaline (pH 8.6) ; abrupt, wavy
boundary. 0 to 12 inches thick.

A13b—28 to 34 incheg, very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; fine and medium, dis-
tinet, black (N 2/0) organic stains; common, fine,
prominent, white (N 8/0) lime segregations and very
fine fresh-water snail shells; massive; slightly hard,
friable, sticky, plastic; few very fine roots; few very
fine tubular pores and many very fine interstitial
pores; strongly effervescent; strongly alkaline (pH
8.6) ; abrupt, smooth boundary. O to 8 inches thick.

C1b—34 to 39 inches, light brownish-gray (10YR 6/2) and
gray (10YR b/1) silty clay loam, dark grayish brown
10YR 4/2) crushed and moist; common, fine and
medium, distinet, white (N 8/0) lime and gypsum
segregations and fresh-water snail shells; few, fine
and medium, faint, brown (10YR 4/3) iron stains and
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few, fine, distinct, very dark gray (10YR 3/1) organic
stains; massive; very hard, firm, sticky, plastic; few
very fine roots; common very fine tubular pores; not
effervescent in matrix but violently effervescent in lime
segregations; moderately alkaline (pH 8.2); clear,
wavy boundary. 0 to 6 incheg thick.

C2b—39 to 48 inches, light-gray (10YR 7/2} silty clay loam,
dark grayish brown (2.5Y 4/2) moist; common, fine
and medium, prominent, white (N 8/0) gypsum segre-
gations and few, fine and medium, distinct, very dark
gray (10YR 3/1) organic stains; massive; very hard,
friable, sticky, plastic; few very fine tubular pores;
moderately alkaline (pH 8.0) ; gradual, wavy bound-
ary. 4 to 12 inches thick.

C3b—48 to 60 inches, pale-brown (10YR 6/3) light silty clay
loam, brown (10YR 5/3) moist; few, fine, faint, yel-
lowish-brown {(10YR 6/4) and light yellowish-brown
(I0YR 5/6) circular iron mottles; few, very fine, dis-
tinet, white (10YR 8/2) gypsum segregations; mas-
sive; slightly hard, friable, slightly sticky, slightly
plastie; few very fine roots; few very fine tubular
pores ; moderately alkaline (pH 8.0).

The A horizon ranges from 24 to 48 inches in thickness. It
contains sufficient organic matter to make the horizon some-
what mucky. In this horizon hue is 10YR to 2.6Y, or is neutral,
dry value is 3 to §, and moist value is 2 or 3. In the C horizon
hue is 10YR to 5Y, dry value is 6 or 7, moist value is 4 to 6,
and chroma is 1 to 3. The profile has a stratified texture
throughout but is dominantly silty clay loam and ranges from
silt Ioam to clay. The soil is massive throughout or has weak,
coarse, prismatic or blocky structure. Mottles, ranging in color
from hlack to reddish yellow, are below a depth of 20 inches.
The reaction ranges from moderately alkaline to strongly
alkaline throughout.

Cummings silty clay loam {Cu).—This nearly level soil
occupiles a large, uniform tract on bottom land of the Cow
Head Lake Basin.

Included with this soil in mapping are areas of other
soils similar to Cummings soils. They malke up less than 2
percent of the total acreage.

This soil is suitable for irrigated crops. Drainage ditches
and protective dikes must be installed to prevent ponding
and to lower the water table. It is dryfarmed and mainly
produces small grain. Capability unit TVw-67, irrigated ;
not placed in a range site; wildlife suitability group 11.

Cummings Series, Clay Subsoil Variant

The Cummings series, clay subsoil variant, consists of
poorly drained and very poorly drained soils that formed
in lacustrine sediment derived from mixed basic rocks.
These soils are nearly level and slightly concave and are
on lake terraces. Vegetation consists of wet meadow
grasses, The elevation ranges from 4,450 to 4,700 feet. The
average annual precipitation is 10 to 12 inches, the average
annual air temperature is 41° to 44° F., and the frost-free
season is 100 to 130 days.

In a representative profile the surface layer is gray, neu-
tral muck about 8 inches thick. It is black when moist. The
next layer is white, moderately alkaline silt loam about 7
inches thick. Tt is light gray when moist. Below this layer
is light-gray and light brownish-gray, moderately alkaline
clay about 23 inches thick. This material is underlain by
pale-olive grading to olive, strongly alkaline silty clay
that extends to a depth of 72 inches,

These variants from the normal Cummings soils have
slow permeability. The effective rooting depth is more
than 60 inches. Available water capacity is 11 to 12 inches.
Runoff is very slow, and the hazard of accelerated erosion

is slight. The seasonal high water table is at the surface to
a depth of 2 feet. i

Representative profile of Cummings muck, clay subsoil
variant, drained, iIn Modoc County, California, 1,400 feet
north and 50 feet east of the south quarter corner of sec.
33, T. 39 N., R. 17 E., Mount Diablo base line and merid-
jan:

Op—O0 to 8 inches, gray (10YR 5/1) muck, black (10YR 2/1)
moist; massive; soft, friable, nonsticky, nonplastie;
many very fine and fine roots; many very fine and
fine interstitial pores; neutral (pH 6.8) ; clear, wavy
boundary. 6 to 20 inches thick.

Cl—8 to 15 inches, white (10YR 8/1) silt loam, light gray
(10YR 6/1) moist; massive; slightly hard, brittle,
slightly sticky, very plastic; common very fine and
fine roots; common very fine and fine tubular pores;
moderately alkaline (pH 8.0) ; abrupt, wavy boundary.
2 to 14 inches thick.

II1C2—15 to 19 inches, light-gray (10YR 6/1) clay, very dark
gray (10YR 3/1) moist; strong, medium and fine,
columnar structure; extremely hard, very fine, sticky,
very plastic; common very fine and fine roots; few
very fine tubular pores; common slickensides; mod-
erately alkaline (pH 8.2) ; clear, wavy boundary. 2 to
6 inches thick.

I1C3—19 to 25 inches, light-gray (10YR 6/1) clay, dark gray
(10YR 4/2) moist; moderate, medium, prismatie part-
ing to strong, ecoarse, angular blocky structure; ex-
tremely hard, very firm, sticky, very plastic; few very
fine inped and common very fine exped roots; few
very fine tubular pores; common slickensides; mod-
erately alkaline (pH 8.2) ; gradual, wavy boundary. 5
to 10 inches thick.

I1C4—25 to 38 inches, light brownish-gray (2.5Y 6/2) clay,
dark grayish brown (2.5Y 4/2) moist; moderate,
coarse, angular blocky parting to medium and fine
angular blocky structure ; extremely hard, firm, sticky,
very plastic; common very fine and fine roots; com-
mon fine tobular pores; common slickensides; moder-
ately alkaline (pH 8.2) ; gradual, irregular boundary.
6 to 14 inches thick.

ITC6g—38 to 52 inches, pale-olive (5Y 6/3 6/4) silty clay,
variegated, brownish gray (2.5Y 6/2), light olive
brown (2.5Y 5/3), and olive (5Y 5/6) moist; many,
fine and medium, whife (2.5Y 8/2) lime mottles; mas-
give; hard, firm, sticky, very plastic; common very
fine and fine roots; common very fine tubular pores;
slightly effervescent; strongly alkaline (pH &6);
gradual, wavy boundary. 8 to 15 inches thick.

IICT7g—52 to T2 inches, olive (5Y 5/3) and pale-olive (5Y 6/4)
silty clay, olive to greenish (5Y 6/2-5/4), (6GY 6/1),
(5G 5/2) moist; many, medium, bluish (5BG 5/1)
mottles ; massive; hard, slightly firm, slightly briftle,
sticky, very plastic; common very fine and fine roots;
few very fine tubular pores; slightly effervescent;
strongly alkaline (pH 8.8).

In the O horizon hue is 10YR or 2.5Y or is neutral, dry value
is 4 or B, moist value is 2 or 8, and chroma is 1 or less. This
horizon is made up of peat or muck, and it is slightly acid
to neutral in reaction. Horizons made up of ash are immedi-
ately below the O horizon. They range from 10YR to 2.5Y or
are neutral in hue, have a dry value of 7 or 8, a moist value
of 5 or 6, and a chroma of 1 or less. They are silt or silf loam
and are heutral to moderately alkaline in reaction. In the TIC
horizon hue is 10YR to BY, dry value ig 5 to 7, and moist value
ijs 4 or 5. This horizon is mottled throughout in places, but
below a depth of 48 inches mottles are always present. It is
massive or has weak or moderate prismatic structure o strong
angular blocky structure. It iy strongly effervescent to vio-
lently effervescent in places. Reaction is mildly alkaline to
very strongly alkaline,

Cummings muek, clay subsoil variant (Cv).—This soil
occupies irregularly shaped wet areas of various sizes that
are on lake terraces below natural springs at the southern
end of Surprise Valley. Slopes are nearly level and elightly
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concave. This soil is similar to the one described as rep-
resentative for the series, except that it is not drained. Wa-
ter from the spring area immediately above this soil main-
tains the water table at, or near, the surface.

Included with this soil in mapping are small, irregularly
shaped island areas of Lolak, Couch, and Zorravista soils.
They make up 10 percent of the total acreage.

The native vegetation consists mainly of coarse sedges.
This soil can be improved for meadow pasture by drain-
age, which improves the quality of vegetation and widens
the range of use. It is not cultivated. The soil is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIw-64, irrigated ; not placed in a range site;
wildlife suitability group 2.

Cummings muck, ¢lay subsoil variant, drained {Cw).—
This soil occupies irregularly shaped, various-sized areas
below natural springs on lake terraces in Surprise Valley.
Slopes are nearly level and slightly concave. This soil has
the profile described as representative for the series. The
water tableis at a depth of 1 to 2 feet.

Included with this soil in a mapping are areas of Lolak,
Couch, and other soils. They make up about 2 percent, of
the total acreage.

The native vegetation consists mainly of wet meadow
grasses and sedges, This soil is suitable for irrigated crops.
It is used mainly for production of native meadow hay and
pasture. Some areas are irrigated and have been seeded
to improve plant species for production of better quality
hay and pasture. Capability unit IVw-67, irrigated; not
placed in a range site; wildlife suitability group 2.

Dangberg Series, Cold Variant

The Dangberg series, cold variant, consists of poorly
drained saline-alkali soils that formed in lake-laid sedi-
ment derived from mixed basic rock sources. These soils
are on low-lying lake terraces and alluvial fans. The slope
range 1s 0 to 5 percent. Vegetation consists of greasewood
and saltgrass. The elevation ranges from 4400 to 4,600
feet. The average annual precipitation is 9 to 12 inches, the
average annual air temperature is 44° to 45° F., and the
frost-free season is 100 to 130 days.

In a representative profile the surface layer is light
brownish-gray, very strongly alkaline loam about 4 inches
thick. Below this is light brownish-gray very strongly
alkaline silty clay about 13 inches thick. It is underlain
by a variegated light-gray and light brownish-gray, very
strongly alkaline, strongly silica-cemented duripan about
3 inches thick. The underlying material is variegated, light
brownish-gray, strongly alkaline loam and silty clay loam
that is weakly cemented in the upper part and that extends
to a depth of 54 inches.

These variants from the normal Dangberg soils have
very slow permeability. The effective rooting depth is 15 to
28 inches. Available water capacity is 2.5 to 3.5 inches, The
seasonal high water table is at a depth of 114 to 8 feet.

Representative profile of Dangberg loam, cold variant,
0to 2 percent slopes, in Modoc County, California, near the
northeast corner of sec. 17, T. 43 N, R. 16 E., Mount Di-
ablo base line and meridian

A11—0 to 2 inches, light brownish-gray (10YR 6/2) loam, dark
grayish brown (10YR 4/2) moist; moderate, me-
dium, platy structure; slightly hard, friable, non-
sticky, nonplastic; common very fine and fine roots;

many very fine tubular and interstitial pores; strongly
effervescent ; very strongly alkaline (pH 9.2) ; abrupt,
smooth boundary. 1 to 2 inches thick.

Al12—2 to 4 inches, light brownish-gray (10YR 6/2) loam,
dark grayish brown (10YR 4/2) moist; massive;
slightly hard, friable, slightly sticky, slightly plastic;
common very fine roots; few very fine tubular pores
and many very fine interstitial pores; strongly effer-
vescent; very strongly alkaline (pH 9.3); abrupt,
slightly wavy boundary. 2 to 4 inches thick.

B21t—4 to 9 inches, light brownish-gray (10YR 6/2) silty
clay, dark grayish brown (10YR 4/2) meoist; mod-
erate, fine and medium, columnar structure; very
lhard, firm, very sticky, very plastic, common very
fine exped roots and few very fine inped roots, com-
mon very fine tubular pores; common thin clay films
in pores ; many pressure cutans; strongly effervescent;
very strongly alkaline (pIL 9.1); clear, wavy bound-
ary. 4 to 7 inches thick.

B22t—9 to 17 inches, light brownish-gray (10YR 6/2) silty
clay, dark grayish brown (10YR 4/2) moist; strong,
medium, prismatic structure; very hard, firm, very
sticky, very plastic; common very fine exped roots and
few very fine inped roots; many very fine tubular
pores; many thin clay films in pores; many pressure
cutans; strongly effervescent; many, fine to coarse,
faint, light-gray and white (10YR 7/1 and 8/1) lime
segregations in lower inch of horizon; very strongly
alkaline (pH 9.2); abrupt, smooth boundary. 4 to 15
inches thick.

Clsicam—17 to 20 inches, variegated, light-gray (10YR 7/2)
and light brownish-gray (I10YR 6/2), strongly ce-
mented duripan, dark grayish brown (10YR 4/2) and
light brownish gray (10YR 6/2) moist; almost con-
tinuous white (10YR 8/2) lime coatings on ped faces;
moderate. medium and thick, platy structure; ex-
tremely hard and extremely firm in upper part of
horizon and very hard and very firm in lower part;
many to common very fine roots; matted on plate sur-
faces; common very fine tubular pores and many very
fine interstitial pores; many thin silica films lining
pores and bridging sand grains; common, very thin,
discontinuous laminae on plate surfaces; violently
effervescent; very strongly alkaline (pH 9.1); clear,
slightly wavy boundary. 1 to 5 inches thick.

(2sica—20 to 35 inches, light brownish-gray (10YR 6/2) loam
that is weakly silica-cemented, dark grayish brown
(10YR 4/2) moist; common, fine to coarse, whife
(10YR 8/1) lime coatings and mottles and few, fine,
faint, brown (10YR 5/3) iron mottles; massive, many,
moderate and strong, medium and fine, subangular
blocky durinodes; very hard, firm, slightly sticky,
slightly plastic; few very fine roots; many very fine
and few fine tubular pores; many very thin and thin
silica films coating pores and bridging sand grains:
few, very thin, discontinuous, unoriented silica lami-
nae: violently effervescent; very strongly alkaline
(pH 9.2); gradual, wavy boundary. 8 to 20 inches
thick.

(3sica—35 to 54 inches, variegated, light brownish-gray (10YR
7/2) and light brownish-gray (10YR 6/2) silty clay
loam, dark grayish brown (10YR 4/2) moist; few,
very fine, distinct, very dark grayish-brown (10YR
3/2) and very dark brown (10YR 2/2) manganese and
iron mottles and stains and common, fine and medium,
faint, white (10YR 8&/2) lime mottles; massive;
slightly hard, friable, sticky, plastic; few very fine
roots; common very fine and fine tubular pores; com-
mon, meditm and coatrse, hard and firm, subangular
blocky durinodes; violently effervescent; strongly al-
kaline (pH 9.0).

In the Al horizon colors have a hue of 10YR or 2.5Y, a dry
value of 5 to 7, a moist value of 3 or 4, and a chroma of 1 or 2.
This horizon is loam to sandy loam and is massive or has weak
or moderate, fine to thick, platy structure. In the B2t horizon
colors have a hue of 10YR to 2.5Y, a dry value of 5 or 6, a moist
value of 3 or 4, and a chroma of 2 or 8. The B2t horizon is ¢lay
or silty clay and has moderate to strong, fine to coarse, colum-
nar structure in the upper part and prismatic structure in the
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lower part. Depth to the silica-cemented hardpan ranges from
15 to 28 inches.

Dangberg loam, cold variant, 0 to 2 percent slopes
(DaA).—This soil occupies small to medium-sized, irregu-
larly shaped areas scattered throughout the northern half
of Surprise Valley. It is on west and east sides of the lakes
on low-lying lake terraces. This soil has the profile de-
scribed as representative for the series, Included areas of
Hovey and Hussa soils make up about 5 percent of the
acreage mapped,

The water table is at a depth of about 114 to 2 feet. Run-
off is slow, and the hazard of erosion is slight. Vegetation
consists of greasewood and saltgrass.

This soil is marginally suitable for irrigated crops. In
places arcas have been cleared of brush, planted in salt-
tolerant vegetation, irrigated, and used for pasture and the
production of hay. Capability unit IVw—64, irrigated and
VIIw-229, dryland; range site NV 23-10; wildlife suit-
ability group 4.

Dangberg loam, cold variant, drained, 2 to 5 percent
slopes (DbB}.—This soil oceupies small to medium-sized,
irregularly shaped areas gcattered throughout the north-
ern half of Surprige Valley. It is on the west and east sides
of the lakes on alluvial fans and lake terraces.

Included with this soil in mapping are areas of Hovey,
Hussa, and Lolak soils that make up about 5 percent of
the total acreage.

This soil has been drained by deep gullies and has a
water table at a depth of about 3 feet. Runoff is medium,
and the hazard of erosion is moderate, The native vegeta-
tion consists of greasewood and saltgrass.

This soil is marginally sunitable for irrigated crops. It
is used mainly for livestock grazing. In places, areas are
cleared of brush, planted in salt-tolerant vegetation, irri-
gated, and used for pasture and the production of hay.
Capability unit IVw-64, irrigated and VIIw-229, dry-
land; range site NV 28-2; wildlife smtability group 4.

Disabel Series

The Disabel series consists of well-drained soils that
formed in lake sediment derived from basalt, andesite,
tuff, and volecanic ash. These soils are on lacustrine ter-
races and flood plains. The slope range is 0 to 2 percent.
Vegetation consists of big sagebrush, basin wildrye, and
some greasewood and shadscale at lower elevations. The
elevation ranges from 4,500 to 5,000 feet. The average
annual precipitation is 8 to 12 inches, the average annual
air temperature is 42° to 44° F., and the frost-free season
is 80 to 100 days.

In a representative profile the surface layer is light
brownish-gray, moderately alkaline silty clay loam about
11 inches thick. The next layer is about 29 inches thick
and is light brownish-gray and pale-brown, moderately
alkaline clay in the upper 15 inches and pale-brown silty
clay in the lower 14 inches. The underlying material is
light brownish-gray, moderately alkaline to strongly alka-
line silty clay loam and silty clay to a depth of 60 inches.

Disabel soils have slow permeability. The effective root-
ing depth ig more than 60 inches. Available water capacity
is 10 to 12 inches. Runoff is slow, and the hazard of ac-
celerated erosion is slight. Some areas are subject to flood-
ing.

Representative profile of Disabel silty clay loam in
Washoe County, Nevada, 200 feet north and 100 feet east
of the southwest quarter of sec. 7, T. 36 N., R. 19 E., Mount
Diablo base line and meridian:

Al11—0 to 2 inches, light brownish-gray (10YR 6/2) silty clay
loam, dark grayish brown (10YR 4/2) moist; strong,
thick, platy struecture; slightly hard, friable, sticky,
very plastic; many very fine and fine roots; many
fine and medium vesicular pores and common fine
interstitial pores; effervescent; moderately alkaline
(pH 8.4); abrupt, slightly wavy boundary. 1 to 2
inches thick.

A12—2 to 11 inches, light brownish-gray (10YR 6/2) silty clay
loam, brown (10YR 4/3) moist; strong, very thin,
platy structure; slightly hard, friable, sticky, very
plastic; many very fine and fine roots; few fine tubu-
lar pores; noneffervescent in matrix but effervescent
in spots ; moderately alkaline (pH 84) ; clear, smooth
boundary. 2 to 10 inches thick.

Blt—11 to 17 inches, light brownish-gray (10YR 6/2) clay,
brown (10YR 4/3) moist; weak, medium, prismatic
and strong, fine, angular blocky structure; hard, fri-
able, very sticky, very plastic; many very fine and
fine tubular pores; few thin clay films on ped faces
and common thin clay films in pores; noneffervescent
in matrix but effervescent in spots; moderately alka-
line (pH 8.3) ; clear, smooth boundary. 4 to S inches
thick.

B21t—17 to 26 inches, pale-brown (10YR 6/3) clay, brown
(10YR 4/3) moist ; moderate, medium, prismatic part-
ing to strong, fine, angular blocky structure; hard,
firm, very sticky, very plastic; common very fine and
fine exped roots; common very fine and fine tubunlar
pores; many thin elay films on ped faces and con-
tinuous thin clay films in pores; not effervescent in
matrix but slightly effervescent in spotfs; moderately
alkaline (pH 8.2); clear, smooth boundary. 6 to 10
inches thick.

B22t——26 to 40 inches, pale-brown (10YR 6/3) silty clay, brown
(10YR 4/3) moist; few, fine, distinct, white (10YR
8/1} lime filaments; moderate, medium, prismatic
parting to strong, medium and fine, platy structure;
hard, friable, very sticky, very plastic; common very
fine and fine roots; common very fine and fine tubular
pores ; many thin clay films on ped faces and in pores;
effervescent but violently effervescent in spots; mod-
erately alkaline (pH 8.3) ; clear, slightly wavy bound-
ary, 10 to 20 inches thick.

C1-—40 to 50 inches, light brownish-gray (10 YR 6/2) silty clay
loam, dark grayish brown (10YR 4/2) moist ; common,
fine, distinct, white (10YR 8/1) lime filaments and
very dark brown (10YR 2/2) manganese mottles;
strong, very fine, angular blocky structure; hard, fri-
able, sticky, plastic; few fine roots; common fine and
very fine tubular pores; few thin clay films in pores;
effervescent but violently effervescent in spots; mod-
erately alkaline (pH 84); clear, smooth boundary.
9 to 20 inches thick.

50 to 60 inches, light brownish-gray (2.5Y 6/2) silty
clay, dark grayish brown (2.5Y 4/2) moist; many,
fine, distinet, very dark brown (10XYR 2/2) man-
ganese mottles; moderate, very fine, angular blocky
structure: extremely hard, very firm, very sticky,
very plastic; few fine roots; few very fine and fine
tubular pores; effervescent; strongly alkaline (pIH
8.6).

In the Al horizon colors have a hue of 10YR to 2.5Y, a dry
value of 5.5 to 6.5, a moist value of 3 or 4, and a chroma of 2 or
3. This horizon is very fine sandy loam, loam, or silty clay
loam. It is massive or has weak to strong, thin to thick, platy
structura. The reaction is neutral to strongly alkaline. In the
B2t horizon colors have a dry value of 5 or 6, a moist value of
2 or 4, and a chroma of 2 or 3. This horizon is heavy silty clay
to clay, and it has moderate to strong prismatic primary strue-
ture. The reaction is mildly alkaline to strongly alkaline. The
golum ranges from 30 to 50 inches in thickness but generally is
more than 30 inches thick. Weak silica cementation is at depths
below 40 inches in places,
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Disabel silty clay loam (DC)—This nearly level soil
occupies large, irregularly shaped areas and long narrow
stringers on lacustrine terraces and valley flood plains.
These areas are adjacent to creek channels east of Surprise
Valley in Boulder Flat and Antelope Flat. This soil has
the profile described as representative for the series.

Included with this seil in mapping are irregularly
shaped tracts of Boulder Lake and Hart Camp soils and
small areas of stony Mascamp soils. They make up 10 per-
cent of the total acreage.

Vegetation consists mainly of big sagebrush and basin
wildrye. This soil is suitable for irrigated crops if ade-
quate water is available. It is used mainly for livestock
grazing and wildlife habitat. Capability unit ITs-41, irri-
gated and VIs—226, dryland ; range site NV 23-5; wildlife
suitability group 7.

Disabel-Crutcher association, eroded (DD2).—This as-
sociation consists of nearly level soils on lake terraces. They
are in large, irregularly shaped areas near Duck Flat. This
association is about 70 percent saline-alkali seil similar to
Disabel silty clay loam except that it is eroded and about
20 percent Crutcher silty clay loam. The Disabel soil has
a clayey, strongly structured subsoil and is moderately al-
kaline to strongly alkaline. The Crutcher soil has a clayey
subsoil that lacks a strong degree of structure. It is strong-
ly alkaline to very strongly alkaline.

_ Included with this association in mapping are small gul-
lied areas and a few small sand or clay dunes that make
up about 10 percent of the total acreage.

The soils in this association have a native vegetation
that consists of big sagebrush and greasewood.

Both soils are suitable for irrigated crops if water is
available. The Crutcher soil has been dryfarmed but is now
abandoned. The soils are used mainly for livestock grazing
and wildlife habitat. Disabel part: ~Capability unit II1s-
64, irrigated and VIIs-221, dryland ; range site NV 23-2;
wildlife suitability group 4. Crutcher part: Capability
unit I'Vs—64, irrigated and VIIs-221, dryland; range site
NV 23-2; wildlife suitability group 4.

Disabel-Jesse Camp association, overwash (DE).—This
association consists of nearly level soils on broad, shallow
drainageways. It occupies large, irregularly shaped areas
near Duck Flat. It is about 45 percent Disabel silty clay
loam, overwash, about 25 percent Jesse Camp silt loam,
overwash, 0 to 2 percent slopes, and 20 percent Crutcher
soils. The Disabel soil has a clayey subsoil and strong struc-
ture. The Jesse Camp soil has a silty subsoil. The Crutcher
soil has a clayey subsoil but Tacks the structure of the
Disabel soil. Tt has been partly leached of salt and alkali
because of position and the effects of excess amounts of
water from higher-lying soils.

Included with this association in mapping are higher
lying islands of Crutcher soils and saline-alkali affected
Jesse Camp soils that malke up about 10 percent of the total
acreage.

These soils are subject to flooding from higher areas.
They have a vegetation that consists of big sagebrush, basin
wildrye, and a small amount of greasewood.

These soils are all suitable for irrigated crops if water is
available. They are used mainly for livestock grazing and
wildlife habitat. Disabel part: Capability unit IITw-91,
irrigated and VIw-226, dryland; range site NV 23-9;
wildlife suitability group 7. Jesse Camp part: Capability
unit ITTw-91, irrigated and VIw-226, dryland ; range site
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NV 23-5; wildlife suitability group 7. Crutcher part:
Capability unit ITTw-91, irrigated and VIw-226, dryland;
range site NV 23-5; wildlife suitability group 7.

Disabel-McConnel association (DM).—This association
consists of nearly level to gently sloping soils on dissected
lake terraces in large, irregularly shaped areas near Duck
Flat. This association is 45 percent Disabel silty clay loam,
about 25 percent McConnel sandy loam, O to 5 percent
slopes, and 20 percent Badland. The Disabel soil has a
clayey and strong structured subsoil, and the McConnel
soil has a very gravelly subsoil. Badland consists of nearly
barren soft lake sediment.

Included with this association in mapping are small
scattered sand dunes and small areas of Langston, Vylach,
and Pegler soils that make up about 10 percent of the total
acreage.

The Disabel soil has a native vegetation that consists of
big sagebrush, The native vegetation on McConnel soils
congists of big sagebrush, shadscale, and Indian ricegrass.

The McConnel soil is not suitable for irrigated crops. If
irrigation water is made available, the Disabel soil is suit-
able for irrigated crops. The soils in this association are
used mainly for livestock grazing and wildlife habitat.
Disabel part: Capability unit ITs—41, irrigated and VIs-
226, dryland; range site NV 23-5; wildlife suitability
group 7. McConnel part: Capability unit VIIs-285, dry-
land; range site NV 23-12; wildlife suitability group 9.
Badland part: Capability unit VIITe-224; not placed in
a range site; not placed in a wildlife suitability group.

Disabel-Pegler association (DP).—This association con-
sists of nearly level to gently sloping soils on lake terraces
in the west-central part of Duck Flat. Areas are large and
irregular in shape. This association is about 50 percent
slightly saline-allkali Disabel silty clay loam and about 40
percent Pegler fine sandy loam that has slopes of 0 to 5
percent. The Disabel soil is very deep and has a clayey,
strongly structured subsoil. The Pegler soil has a clay loam
subsoil and is very shallow to tuff,

Included with this association in mapping are narrow
stringers and scattered areas of Disabel silty clay loam,
overwash, and nonsaline-alkali phases of Pegler soils. They
make up about 10 percent of the total acreage.

The Disabel soil has a native vegetation that consists
of big sagebrush, greasewood, and basin wildrye. The na-
tive vegetation on the Pegler soil is mainly big sagebrush
and some shadscale, spiny hopsage, Thurber needlegrass,
and Indian ricegrass.

The Pegler soil is not suitable for irrigated crops. The
Disabel soil is suitable for irrigated crops if water is avail-
able. Both soils are used mainly for livestock grazing and
wildlife habitat. Disabel part: Capability unit IT1s-64,
irrigated and VIIs-221, dryland; range site NV 23-2;
wildlife suitability group 4. Pegler part: Capability unit
VIIs-231, dryland; range site NV 23-12; wildlife suit-
ability group 9.

Donica Series

The Donica series consists of somewhat excessively
drained soils that formed in gravelly alluvium from mixed
basic rocks. They are on smooth to convex alluvial fans
and lake terraces. The slope range is 2 to 50 percent. The
native vegetation is big sagebrush, bitterbrush, and blue-
bunch wheatgrass. The elevation ranges from 4,000 to
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5,000 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is about 50° .,
and the frost-free season is 100 to 130 days.

In a representative profile the surface layer is very dark
grayish-brown and dark grayish-brown ve gravelly
sandy loam about 13 inches thick. Below this is brown very
oravelly coarse sandy loam about 16 inches thick. The next
layer is light-gray and gray very gravelly coarse sand that
extends to a depth of 60 inches.

Donica soils have moderately rapid permeability. The
effective rooting depth is more than 60 inches. Available
water capacity 1s 3 to 4 inches.

Representative profile of Donica very gravelly sandy
loam, 5 to 30 percent slopes, in Modoc County, California,
at the north end of Surprise Valley; 1,400 feet east and
100 feet north of the southwest quarter of sec. 35, T. 47 N.,
R. 16 E., Mount Diablo base line and meridian:

A11—0 to 3 inches, very dark grayish-brown (10YR 3/2) very
gravelly sandy loam, very dark brown (10YR 2/2)
moist; massive; soft, very friable, nonsticky, non-
plastic; many very fine roots; many very fine inter-
stitial pores; slightly acid (pH 6.5) ; abrupt, smooth
boundary. 2 to 4 inches thick.

A12—3 to 18 inches, dark grayish-brown (10YR 4/2) very
gravelly sandy loam, very dark brown (10YR 2/2)
moist; massive; soft, very friable, nonsticky, non-
plastic; many very fine and common fine roots; many
very fine interstitial and tubular pores; neutral (pH
6.6) ; clear, wavy boundary. 7 to 15 inches thick.

B2—13 to 29 inches, brown (10YR 5/3) very gravelly coarse
sandy loam, dark brown (10YR 3/3) moist; massive;
slightly hard, very friable, nonsticky, nonplastic; com-
mon very fine and few fine roots; many very fine and
fine interstitial pores; neutral (pH 6.8); abrupt,
wavy boundary. 12 to 21 inches thick.

IIC—29 to 60 inches, light-gray and gray (N 6/0, N 7/0, N 5/0)
very gravelly coarse sand; occasional white (10YR
8/2) and very pale brown (10YR 7/3) gravel and
sand grains; dark gray (N 4/0) and gray (N 5/0)
moist ; single grain ; loose when dry or moist; common
very fine and few fine roots decreasing with depth to
almost no roots; many very fine and fine and few me-
dium interstitial pores; slightly acid (pH 6.5).

In the A horizon colors have a dry value of 3 to 5 and a
moist value of 2 to 8. The B2 horizon generally has a hue of
10YR, but hue ranges to 7.5YR in places. In this horizon dry
value is 5 or 6, moist value is 3 or 4, and chroma is 2 or 3. The
B2 horizon is coarse sandy loam or sandy loam and is 40 to
70 percent gravel. It is massive or has weak, fine or medium,
subangular blocky structure. Reaction in this horizon is
neutral to slightly acid. Depth to the C horizon ranges from
25 to 40 inches. The color of the O horizon depends on the
color of parent rocks,

Donica gravelly sandy loam, 2 to 5 percent slopes
(DrB).—This soil occupies small areas scattered along the
west side of Surprise Valley on the lower end of alluvial
fans. The profile is similar to the one described as repre-
sentative for the series, but this soil has less gravel on the
surface.

Included with this soil in mapping are areas of Surprise
gravelly sandy loam, 2 to 5 percent slopes. These areas
make up about 2 percent of the total acreage. Also included
are areas of Riverwash.

Runoff is very slow, and the hazard of erosion is slight.
The native vegetation consists of big sagebrush, bitter-
brush, and bluebunch wheatgrass.

This soil is suitable for irrigated crops if water is avail-
able. Tt is used mainly for livestock grazing and wildlife
habitat. In places areas are used for the production of dry-
Jand hay and grain. Capability unit IVe-20, irrigated and
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VIIs-243, dryland; range site NV 23-22; wildlife suit-
ability group 1.

Donica gravelly sandy loam, 15 to 30 percent slopes
(DrE).—This soil occupies medium-sized scattered areas on
higher alluvial fans and terrace escarpments along the
west side of Surprise Valley. The profile is similar to the
one described as representative for the series, but the range
in slope is not so wide for this soil, and this soil has less
gravel on the surface.

Included with this soil in mapping are areas of less
sloping Donica very gravelly sandy loam. These areas
malke up about 2 percent of the acreage.

Runoff is medium, and the hazard of erosion is mod-
erate. The native vegetation consists of big sagebrush, bit-
terbrush, and bluebunch wheatgrass.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIe-228, dryland ; range site NV 23-22; wild-
life suitability group 3.

Donica gravelly sandy loam, 30 to 50 percent slopes
(DrF).—This soil occupies small areas at the upper end of
the higher alluvial fans and terrace escarpments along the
west side of Surprise Valley. It has a profile similar to
the one described as representative for the series, but less
gravel is on the surface of thissoil,

Included with this soil in mapping are areas of Surprise
soils that make up about 5 percent of the acreage mapped.

Runoff is medium on this soil, and the hazard of erosion
is severe.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VITe-228, dryland ; range site NV 23-22; wild-
life suitability group 3.

Donica very gravelly sandy loam, 5 to 30 percent
slopes (DsE).—This soil occupies medium-sized areas on
old beach terraces at the north end of Surprise Valley. It
has the profile described as representative for the series.

Included with this soil in mapping are areas of Surprise
soils and stony Donica soils. They make up about 10 per-
cent of the acreage mapped.

Runoft is medium on this soil, and the hazard of erosion
is moderate.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIs-243, dryland ; range site NV 23-22; wild-
life suitability group 3.

Donica very stony sandy loam, 2 to 15 percent slopes
(DiC).—This soil occupies medium-sized, irregularly
shaped, scattered arveas between Cottonwood Creek and
Emerson Creek at the upper extremities of the alluvial fans
and lake terraces. Stones and cobblestones cover 3 to 15
percent of the surface.

Included with this soil in mapping are areas of Donica
and Surprise gravelly sandy loams. The inclusions malke
up about 10 percent of the acreage mapped.

Runoff is slow on this soil, and the hazard of erosion
is slight to moderate.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Ca-
pability unit VIIs-243, dryland; range site NV 23-22;
wildlife suitability group 3.

Donica-Surprise complex (Du).—This complex consists
of moderately sloping to strongly sloping soils on higher
parts of alluvial fans along the west side of Surprise
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Valley. Areas are scattered and are long and narrow. This
complex is about 50 percent Donica gravelly sandy loam
that has a slope range of 5 to 15 percent and about 40 per-
cent Surprise gravelly sandy loam, 5 to 15 percent slopes.
The Donica soil has a very gravelly subsoil, and the Sur-
prise soil has only a gravelly subsoil.

Included with this complex in mapping are areas of
less sloping Donica very gravelly or stony sandy loam and
Surprise gravelly sandy loam. These soils make up about
10 percent of the acreage mapped.

The available water capacity of the Donica soils is 3
to 4 inches, and runoff is slow. The available water capacity
of the Surprise soils is 6 to 7 inches, and runoff is very
slow to slow. The hazard of erosion is slight to moderate
for both Donica and Surprise soils.

The Donica soil in this complex is not suitable for irri-
gated crops. Both the Donica and Surprise soils are used
mainly for livestock grazing and wildlife habitat. A few
mior areas of Surprise soils are planted in dryland grain
and pasture. Donica part: Capability unit VITs-243, dry-
land; range site NV 23-22; wildlife suitability group 3.
Surprise part: Capability unit TVe-20, irrigated and
VIe-220. dryland; range site NV 23-22; wildlife suit-
ability group 3.

Espil Series

The Espil Series consists of well-drained soils that
formed in valley-fill material derived from mixed basic
rock. They are on terraces and truncated alluvial fans. A
gravel pavement of andesite, basalt, and obsidium covers
60 percent of the surface. The slope range is 0 to 15 percent.
Vegetation consists of low sagebrush, Sandberg bluegrass,
Indian and Webber ricegrass, squirreltail, buckwheat, and
phlox. The elevation ranges from 5,500 to 6,500 feet. The
average annual precipitation is 10 to 14 inches, the average
annual air temperature is 42° to 44° F., and the frost-free
season is 60 to 90 days.

In a representative profile the surface layer is grayish-
brown. slightly acid gravelly sandy loam and gravelly
sandy clay loam about 7 inches thick. Below this is brown
gravelly light clay, about 2 inches thick, that contains dis-
continuous lenses of reddish-brown clay. The next layer is
a variegated, pale-brown and brownish-yellow hardpan. Tt
isat a depth of 9 inches.

Espil soils have very slow permeability. The effective
rooting depth is 8 to 14 inches. Available water capacity
is 1 to 2 inches. Runoff is slow, and the hazard of ac-
celerated erosion is slight.

Representative profile of Espil gravelly sandy loam,
in Washoe County, Nevada, 10 feet west of the west quarter
corner of sec. 26, T. 39 N., R. 21 E., Mount Diablo base line
and meridian:

A11—0 to 314 inches, grayish-brown (10R 5/2) gravelly sandy
loam, very dark grayish brown (10YR 3/2) moist;
massive, slightly hard, very friable, slightly sticky,
slightly plastic; common very fine and fine, and few
medium roots; many very fine vesicular pores;
slightly acid (pH 6.4) ; abrupt, slightly wavy bound-
ary. 1 to 31 inches thick.

A12—31% to T inches, grayish-brown (10YR 5/2) gravelly sandy
clay loam, dark brown (10YR 3/3) moist: strong, very
fine, granular structure ; slightly hard, friable, sticky,

plastic: many very fine and fine roots; many very
fine interstitial pores; continunous colloidal coats on

sand grains; slightly acid (pH 6.4) ; abrupt, slightly
wavy boundary, 3 to 7 inches thick.

B2t—T7 to @ inches, brown (7.5YR 5/4) gravelly light clay, dark
brown (7.5YR 3/4) moist ; moderate, fine and medium,
subangular blocky structure; hard, firm, very sticky,
very plastic; common very fine roots and few fine
roots; common fine interstitial pores and few fine
tubular pores; many thin and few moderately thick
clay films on ped faces; in shallow depressions in
the top of the hardpan are thin (34 to 1% inch in
diameter) discontinuous lenses of reddish-brown (5YR
4/4, dry and moist) eclay that has strong, fine, pris-
matie structure ; slightly acid (pH 6.4) ; abrupt, wavy
boundary. 2 to 5 inches thick.

Olsim—9 to 15 inches, variegated, pale-brown and brownish-
yellow (10YR 6/3 and 6/5) indurated hardpan, dark
yvellowish brown (10YR 4/4) moist ; moderate, fine and
medinum, platy structure; extremely hard, extremely
firm; eommon very fine roots matted on plate sur-
faces; many, thin to moderately thick, white (N 8/0)
opalized siliea laminae; many thick clay films on tops
of plates in upper 3 inches; slightly acid (pH 6.5) ;
clear, smooth boundary. 4 to 10 inches thick.

C2sim—15 to 31 inches, very pale brown (10YR 7/3) strongly
silica-cemented conglomerate, dark yellowish brown
(10YR 4/4) moist; massive; very hard, very firm;
few, thin, (4 to 1% inch in diamefer), continuous
strata of extremely hard silica-cemented laminae:
many, very thin, unoriented silica laminae; slightly
acid (pH 6.5).

In the A1l horizon colors have a dry value of 5 or 6, a moist
value of 2.5 to 3.5, and a chroma of 2 or 3. The horizon is grav-
elly sandy loam or gravelly sandy clay loam and is massive or
has weak, platy structure in the upper part and weak to strong,
granular or subangular blocky structure in the lower part.
In the B2t horizon colors have a hue of 5YR to 10YR, a dry
value of 4 to 6, a moist value of 3 to 4, and a chroma of 3 or
4. This horizon is mainly light clay or clay but ranges to heavy
clay loam in places. It has moderate or strong, fine or medinm,
subangular blocky or prismatie structure. The upper, indurated
part of the hardpan is at a depth of 8 to 14 inches and is 4 to
more than 18 inches thick,

. Espil-Badland association (EB).—This association con-
sists of soils on high terraces and their eroded, dissected,
barren breaks. The soils are in small, irregularly shaped
areas. This association is about 60 percent Espil gravelly
sandy loam that has 0 to 15 percent slopes and about 30
percent Badland. Espil soils are on the upper part of
terraces.

The Badland is steep to very steep and is on terrace
breaks.

Included with this association in mapping are areas of
Olson soils that make up about 10 percent of the total
acreage.

The Espil soil has a native vegetation that conmsists
mainty of low sagebrush. The Badland is nearly barren.

Neither soil is suitable for irrigated crops. The Espil
soil is used mainly for livestock grazing and wildlife habi-
tat. Badland has no practical use at the present time. Espil
part: Capability unit VIIs-231, dryland; range site NV
23-21; wildlife suitability group 8. Badland part: Capa-
bility unit VIITe-224, dryland; not placed in a range
site; not placed in a wildlife suitability group.

Espil and Fertaline soils (EF).—This undifferentiated
unit consists of soils in large, irregularly shaped areas on
upland terraces. The unit is made up of Espil gravelly
sandy loam that has 0 to 15 percent slopes and Fertaline
gravelly fine sandy loam that has 0 to 9 percent slopes. The
Espil soil has a dark-colored surface layer and a hardpan
at a depth of 8 to 14 inches. The Fertalime soil has a light-



SURPRISE VALLEY-HOME CAMP AREA, CALIFORNIA-NLEVADA 25

colored surface layer and a hardpan at a depth of 18 to
30 inches.

Included with these soils in mapping are areas of a simi-
lar soil that is cobbly, stony, and very stony. It makes up
about 10 percent of the total acreage.

Both soils have a native vegetation that consists mainly
of low sagebrush.

These soils are not suitable for irrigated crops. They are
used. mainly for livestock grazing and wildlife habitat.
Espil and Tertaline parts: Capability unit VIIs-231,
dvyland ; range site NV 23-21; wildlife suitability group 8.

Espil-Mosquet association (EM).—This association is
made up of nearly level to strongly sloping =oils in large,
irregularly shaped areas in the northeastern part of the
survey area. The soils are on terraces adjacent to nearly
level to moderately steep soils on basaltic plateaus and
mountain slopes, This association is about 70 percent Espil
gravelly sandy loam and about 20 percent Mosquet very
stony fine sandy loam and Rock outerop. The Mosquet soil
has 5 to 30 percent slopes, and the Espil soil has 0 to 15 per-
cent slopes. The Xspil soil has a hardpan within a depth
of 14 inches, and the Mosquet soil has bedrock at a depth of
less than 20 inches.

Included with this association in mapping are areas of
Fertaline, Hart Camp, and Powley soils that make up
about 10 percent of the total acreage.

These soils have a native vegetation that consists mainly
of low sagebrush and some Sandberg bluegrass and Idaho
fescue,

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
Fspil part: Capability unit VIIs-231, dryland; range
site NV 23-21; wildlife suitability group 8. Mosquet part:
Capability unit VIIs-239, dryland; range site NV 23-14;
wildlife suitability group 8.

Espil-Powley association (EP).—This association con-
sists of nearly level to strongly sloping soils on upland
terraces in small, irregularly shaped areas. The association
is about 65 percent Espil gravelly sandy loam that has 0 to
15 percent slopes and about 25 percent Powley gravelly
fine sandy loam, 2 to 15 percent slopes. The Espil soil has
a hardpan at a depth of 8 to 14 inches, and the Powley soil
has a hardpan at a depth of 15 to 20 inches.

Tneluded with this association in mapping are Fertaline
and Hart Camp soils and small gullied areas. They make
up about 10 percent of the total acreage.

The Espil soil has a native vegetation that consists
mainly of low sagebrush. The native vegetation on Powley
soils consists of big sagebrush, Thurber needlegrass, and
bluebunch wheatgrass.

The soils in this association are not suitable for irri-
gated crops. They are used mainly for livestock grazing
and wildlife habitat. Espil part: Capability unit VIIs-
231, dryland: range site NV 23-21; wildlife suitability
group 8. Powley part: Capability unit VIIs-231, dry-
land ; range site NV 23-20; wildlife suitability group 7.

Fertaline Series

The Fertaline series consists of well-drained =oils that
formed in alluvium derived mainly from siliceous tuffs and
an admixture of basalt, andesite, and voleanic ash. These
soils are on valley-fill terraces and tablelands interspersed
with rolling hills. Pebbles of obsidium and andesite cover

95 to 80 percent of the surface. The slope range 1s 0 to 9
percent. Vegetation is low sagebrush, Sandberg bluegrass,
Thurber needlegrass, and squirreltail. The elevation
ranges from 5,500 to 6,500 feet. The average annual pre-
cipitation is 10 to 14 inches, the average annual air tem-
perature is 41° to 44° F., and the frost-free season is 70
to 80 days.

In a representative profile the surface layer is light
brownish-gray to lght-gray, slightly acid gravelly fine
sandy loam and fine sandy loam about 7 inches thick.
Below this is about 14 inches of brown clay that is neutral
in the upper part and moderately alkaline in the lower
part. The next layer is very pale brown, strongly alkaline
sandy clay loam about 4 inches thick. A very pale brown
indurated hardpan is at a depth of 25 inches.

Fertaline soils have very slow permeability. The cffec-
tive rooting depth is 18 to 30 inches. Available water
capacity is 3 to 4 inches. Runoff is slow, and the hazard
of accelerated erosion is slight.

In this area, Fertaline soils were mapped only in an
undifferentiated unit with Espil soils.

Representative profile of Fertaline gravelly fine sandy
loam, in Washoe County, Nevada, 50 feet northeast of the
intersection of the runways of the Grass Valley airstrip
in sec. 12, T, 37 N., R. 21 K., Mount Diablo base line and
meridian :

A1—0 to 3 inches, light brownish-gray (10YR 6/2) gravelly
fine sandy loam: dark brown (10YR 38/3) moist;
massive; slightly hard, friable, nonsticky, nonplastic;
many very fine and fine roots; many fine and medium
vesicular pores; slightly acid (pH 6.4) ; clear, wavy
boundary. 1 to 4 inches thick.

A2—3 to 7 inches, light-gray (10¥YR 7/2) fine sandy loam,
very dark gray (10YR 3/1) moist; massive; hard,
friable, slightly sticky, slightly plastic; many very
fine and fine roots; few fine interstitial and tubular
pores and common fine and medium vesicular pores;
many clean sand grains; slightly acid (pH 64);
abrupt, slightly wavy boundary. 2 to 5 inches thick.

B21t—7 to 10 inches, brown (7.5YR 5/4) clay, dark brown
(7.5YR 4/4) moist; strong, fine, columnar structure;
extremely hard, very firm, very sticky, very plastic;
common very fine and fine and few medium exped
roots; few fine tubular pores; continuous pressure
cutans: neutral (pH 6.6) ; clear, smooth boundary. 2
to § inches thick.

B22t—10 to 15 inches, brown (7.5YR 5/4) clay, dark brown
(7.5YR 4/4) moist; strong, fine, angular blocky strue-
ture; very hard, friable, very sticky, very plastie;
common very fine and fine and few medium exped
roots; few fine tubular pores; continuous pressure
cutans; neutral (pH 6.8); clear, smooth boundary.
4 to 6 inches thick.

B23t—15 to 21 inches, brown (7.5YR 5/4) clay, dark brown
(7.5YR 4/4) moist; strong, fine, angular blocky strue-
ture; hard, friable, sticky, plastic; few finc and fine
roots; few fine tubular pores; few pressure cutans;
common moderately thick clay films on ped faces and
many in pores; noneffervescent in matrix but effer-
vescent in spots ; moderately alkaline (pH 8.4) ; clear,
smooth boundary, 4 to 8 inches thick.

B3tea—=21 to 25 inches, very pale brown (10YR 7/4) sandy
clay loam, brown (7.5YR 4/4) moist; common, fine,
faint, white (10YR. 8/1) lime mottles; moderate, fine
and medium, subangular blocky strueture; hard, fri-
able, sticky, plastic; few very fine and fine roots; few
fine tubular pores ; common thin clay films on ped faces
and in pores; strongly effervescent; strongly alkaline
(pH 8.6): abrupt, wavy boundary. 2 to 8 inches
{thick.

Csicam—=25 to 34 inches, very pale brown (10YR 7/4 and 8/4)
jndurated hardpan, light brown (7.5YR 6/4), light
yellowish brown (10YR G/4), and very pale brown
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(10YR 7/4) ; moist; many, very thin, white (10YR
8/1 and N 8/0) lime and opal laminae; massive; ex-
tremely hard, extremely firm; common very fine in-
terstitial pores; gray (N 6/0) pebbles; many thin
(up to 3% inch diameter) opal laminae; silica bridges
between sand grains and as coatings in pores; vio-
lently effervescent ; strongly alkaline (pIl 8.8).

In the Al horizon colors have a dry value of 5 or 6, a moist
value of 3 or 4, and a chroma of 2 or 3. This horizon is
gravelly loam or fine sandy loam and is massive or has weak,
platy or granular structure. The A2 horizon generally is a unit
higher in value or is lower in chroma than the A1 or B2t hori-
zons. In the B2t horizon colors have a hue of 10YR or 7.5YR,
a dry value of 4 to G, a moist value of 4 or 5, and a chroma of
3 to 5. This horizon has strong, columnar structure in the upper
part and 'prismatic or blocky structnre in the lower part. The
solum is 18 to 80 inches thick. It is underlain by an indurated
hardpan.

Four Star Series

The Four Star series consists of poorly drained and very
poorly drained soils on flood plains and narrow canyon
bottoms in mountainous areas. They formed in stratified
alluvium derived from voleanic tuff and admixtures of
rhyolite, basalt, and andesite. The slope range is 0 to 5
percent. Vegetation consists of sedges, carex, clover, bent-
grass, and redtop. The elevation ranges from 4,400 to
6,500 feet. The average annual precipitation is 10 to 16
inches, the ayerage annual air temperature is 42° to 45° F.,
and the frost-frec season is 70 to 120 days.

In a representative profile a very dark brown root mat,
about 3 inches thick, is on the surface. The surface layer
is very dark gray loam and very dark grayish-brown sandy
loam about 28 inches thick. Tt is underlain, to a depth of 44
inches, by dark greenish-gray sandy loam that contains
dark-brown and dark grayish-brown iron mottles.

Four Star soils have moderately rapid permeability, ex-
cept in the areas that have an unconformable clay stratum.,
In these areas the permeability is slow. The effective root-
ing depth is more than 60 inches. Available water capacity
is 5 to 6 inches. Runoff is very slow, and the hazard of
accelerated erosion is slight. The seasonal high water table
isat a depth of 1 to 3 feet.

Representative profile of Four Star loam, in Modoc
County, California, on the Four Star Ranch 1,300 feet
east and 1,300 feet south of the northwest corner of sec, 1,
T. 40 N., R. 16 E., Mount Diablo base line and meridian :

01—2%% inches to 0, dark grayish-brown (10YR 4/2) root mat,
very dark brown (10YR 2/2) moist ; massive; neutral
(pH 6.8) ; clear, smooth boundary. 0 to 3 inches thick.

Al1—0 to 6 inches, gray (10YR 5/1) loam, very dark gray
(10YR 3/1) moist; common, fine, distinct, dark-brown
{7.5YR 3/2) iron mottles; weak, coarse, subangular
blocky parting to moderate, fine, subangular blocky
structure; slightly hard, friable, slightly sticky,
slightly plastic; many very fine and fine roots: many
very fine interstitial pores; neutral (pIH 6.6); clear,
wavy boundary. 5 to 18 inches thick.

Al12—6 to 28 inches, grayish-brown (10YR 5/2) sandy loam,
very dark grayish brown (I0YR 3/2) moist; many,
fine and medium, faint, dark-brewn (7.5YR 3/3) and
distinet, yellowish-brown (10¥R 5/6) iron mottles:
few, coarse, prominent, dark greenish-gray (5BG 4/1)
iron staing in lower part of horizon ; massive ; slightly
hard, very friable, nonsticky, nonplastic; common
very fine and fine roots; many very fine and few fine
tubular pores; neutral (pH 46.6); diffuse, smooth
boundary. 7 to 24 inches thick.

Cg—28 to 44 inches, grayish-brown (2.5Y 5/2) sandy loam,
dark greenish gray (5BG 4/1) moist; common, fine,
distinet, dark-brown (7.5YR 3/2) and common, coarse,
distinet, very dark grayish-brown (10YR 3/2) iron
mottles in the upper part; massive; slightly hard,
very friable, nonsticky, nonplastic; few very fine and
fine roots; common very fine tubular pores and many
very fine interstitial pores; slightly acid (pH 6.5).

These soils generally are noncaleareous throughout, but in
places they range from weakly to strongly calcareous in the
upper 6 to 10 inches. Reaction ranges from pH 6.2 to 7.3, except
where the soil material is calcareous. In those areas reaction
in the surface layer is as high as pH 8.0. Faint to prominent
high-chroma mottles occur in places in all horizons., As depth
increases they grade to low-chroma mottles that are faint to
prominent. These soils have weak to moderate, fine to coarse,
subangular blocky structure or are massive.

The A horizon is 10YR or 2.5Y in hue or is neutral. It has a
dry value of 4 or 5, a moist value of 2 or 3, and a chroma of 0 to
2. In places ir poorly drained areas this horizon is peat, 4 to §
inches thick. The A12 horizon is dominantly fine sandy loam or
sandy loam but in places is loam. This horizon is seldom more
than 15 percent gravel. A buried A1l horizon is present in these
20ils in places.

The C horizon, when dry, ranges from 2.5Y to 5Y in hue or
is neutral. When moist, hue in this horizon ranges from 2.5Y
to §BG or is neutral. In places dense, unconformable clay is
below a depth of 40 inches.

Four Star loam (Fo).—This nearly level soil is on flood
plains and low-lying alluvial fans in small, irregularly
shaped areas along the west side of Surprise Valley. It has
the profile described as representative for the series.

Included with this soil in mapping are areas of other
Four Star soils and Hussa soils and a few marsh areas.
These areas make up 5 percent of the total acreage.

Permeability is moderately rapid. The seasonal high
water table is at a depth of 2 to 8 feet. The native vegeta-
tion consists mainly of sedges and other meadow plants.

This soil is suitable for irrigated crops. It is used mainly
Tor production of meadow hay. If limited drainage is pro-
vided, alfalfa can be grown, but it is short lived. Capabil-
ity unit XITw-60, irrigated; not placed in a range site;
wildlife suitability group 2.

Four Star leam, cold (F).—This nearly level soil is on
flood plains and low-lying alluvial fans in small, irregu-
larly shaped areas near Red Rock Lake. The profile is
stmilar to the one described as representative for the series,
but, the soil is at higher elevations than is normal for the
series, and the frost-free season is 70 to 90 days.

Included with this soil in mapping are areas of cold
phases of Hovey and Hussa soils that make up 10 percent
of the total acreage.

Permeability is moderately rapid. The seasonal high
water table is at a depth of 2'to 8 feet. The native vegeta-
tion consists mainly of sedges.

This soil is suitable for irrigated crops if drainage is
provided. It is used mainly for livestock grazing and wild-
life habitat. It is also used for the production of native
meadow. Small areas are cut for hay. Capability unit
IVw-120, irrigated; not placed in a range site; wildlife
suitability group 2.

Four Star loam, seeped (Fs).—This nearly level to
gently sloping soil occupies small, irregularly shaped
areas adjacent to springs and seeps along the west side of
Surprise Valley, mainly near the Four Star Ranch. Tt is on
alluvial fans. The profile is similar to the one deseribed as
representative for the series, except that it has a surface
layer of peat 4 to 6 inches thick.
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Included with this soil in mapping are arcas of other
soils that are very poorly drained and marshy and that
make up about 10 percent of the total acreage.

Permeability is moderately rapid. This soil is kept wet
by seepage from adjacent springs. Drainage is very poor.
The seasonal high water table is at a depth of 1 to 2 feet
throughout the year. The native vegetation consists mainly
of water-tolerant plants, mostly sedges.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit Vw-60, irrigated; not placed in a range site;
wildlife suitability group 2.

Four Star loam, clay substratum (F).—This nearly
level soil is on flood plains and low-lying alluvial fans in
small, irregularly shaped areas along the west side of
Surprise Valley, generally below Four Star loam. The
profile is similar to the one described as representative for
the series, except that it is underlain, at a depth of 40
inches or more, with dense, slowly permeable, lacustrine
clay. A perched water table is above this clay substratum.

Included with this soil in mapping are areas of Hussa
soils and other poorly drained or very poorly drained soils.
These areas make up 5 percent of the total acreage. Per-
meability is slow. Available water capacity is 8 to 9 inches.
The seasonal high water table is at a depth of 2 to 8 feet.
The native vegetation consists mainly of water-tolerant
plants, mostly sedges.

This soil is suitable for irrigated crops if drainage is
provided. It is used mainly for livestock grazing and wild-
life habitat. A few small areas are cut for hay. Capability
unit ITIw-63, irrigated; not placed in a range site; wild-
life suitability group 2.

Foxmount Series

The Foxmount series consists of well-drained soils that
formed in residuum and colluvium derived from tuff.
These soils are on mountains and ridgetops. The slope
range is 15 to 30 percent. Vegetation consists of moderate
to dense stands of curlleaf mountain mahogany. The ele-
vation ranges from 6,700 to 8,000 feet. The average annual
precipitation is 14 to 20 inches, the average annual air
temperature is 41° to 43° F., and the frost-free season is
30 to 43 days.

In a representative profile an organic mulch of ma-
hogany leaves, about 2 inches thick, is on the surface. The
surface layer is dark grayish-brown to grayish-brown,
slightly acid gravelly loam about 9 inches thick. Below
this is light brownish-gray, slightly acid gravelly loam
about 18 inches thick. The mext layer is light-gray very
cobbly loam about 11 inches thick, Weathered tuff bedrock
1s at a depth of 88 inches.

Foxmount soils have moderate permeability. The ef-
fective rooting depth is 24 to 40 inches. Available water
capacity is 6 to 7 inches. Runoff is slow, and the hazard of
accelerated erosion is slight.

Representative profile of Foxmount gravelly loam, 15
to 30 percent slopes, in Washoe County, Nevada, 400 feet
north and 1,100 feet east of the south quarter corner of
sec. 4, T. 86 N., R. 22 E., Mount Diablo base line and

meridian :

01—2 inches to 0, very dark brown (10YR 2/2) organic mulch
of mountain mahogany leaves, black (10YR 2/1)
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moist; slightly acid (pH 6.2} ; abrupt, smooth bound-
ary. ¢ to 3 inches thick.

A11—0 to 4 inches, dark grayish-brown (10YR 4/2} gravelly
leam, very dark brown (10YR 2/2) moist; weak,
coarse, subangular blocky structure; soft, very fri-
able, nonsticky, nonplastic; common very fine and
fine roots; many very fine and fine interstitial pores;
slightly acid (pH 6.3) ; abrupt, slightly wavy bound-
ary. 3 to 6 inches thick.

Al12—4 to 9 inches, grayish-brown (10YR 5/2) gravelly loam,
very dark brown (10YR 2/2) moist; weak, coarse,
subangular blocky structure; soft, very friable,
slightly sticky, slightly plastic; common very fine and
fine and few medium interstitial pores; slightly acid
(pH 6.4); abrupt, slightly wavy boundary. 3 to 6
inches thick.

B2—9 to 14 inches, light brownish-gray (10YR 6/2) gravelly
loam, dark grayish brown (10YR 4/2) moist; few, fine
and medimm, light yellowish-brown (10YR 6/4) iron
stains; weak, coarse, subangular blocky structure;
slightly hard, friable, slightly plastic; few very fine
and few medium roots; many very fine and fine inter-
stitial pores and few very fine tubular pores; very few
thin clay films on ped faces and in pores; slightly acid
(pH 6.4); abrupt, smooth boundary. 4 to 9 inches
thick.

B3—14 to 27 inches, light brownish-gray (10YR 6/2) gravelly
loam, dark grayish brown (I10YR 4/2) moist; few,
fine, distinet, brown (7.5YR 5/4) iron stains and
mottles; common fine and medium and few, coarse,
distinet, light-brown (7.5YR 6/4) iron stains and
mottles; weak, medium and coarse, subangular blocky
stroeture; slightly hard, friable, slightly sticky,
slightly plastic; few very fine roots; many very fine
and fine interstitial pores ; few very thin elay films on
ped faces and in pores; slightly acid (pH 6.4) ; abrupt,
smooth boundary. 8 to 15 inches fhick.

C—27 to 38 inches, light-gray (10YR 7/2) very cobbly loam,
dark grayish brown (10YR 4/2) moist; common
fine, medium and coarse, distinet, light-brown (7.5YR
6/4) iron mottles and stains; massive; slightly hard,
friable, nonsticky, nonplastic; few very fine roots:
many very fine and fine interstitial pores; slightly
acid (pH 6.3) ; abrupt, irregular boundary. 6 to more
than 30 inches thick.

R-—38 inches, weathered tuff bedrock,

The A horizon ranges from 6 t¢ 12 inches in thickness. In
thig horizon colors have a dry value of 4 or 5, a moist value of
2 or 3, and a chroma of 1 or 2, The Al horizon is loam or
sandy loam and is 10 to 30 percent gravel. It has weak or
moderate, subangular blocky or granular strueture, Colors in
all horizons below the dark-colored surface layer have a hue
of 10YR to 7.5YR, a dry value of 6 or 7, a moist value of 3
or 4, and a chroma of 2 to 4. The B2 horizon is loam or sandy
loam and is 20 to 60 percent gravel, It has subangular blocky
structure that is of at least moderate grade in some part
of the horizon. Weathered tuff is at a depth of 24 to 40 incheg.

Foxmount gravelly loam, 15 to 30 percent slopes
(FXE).—This soil occupies large, irregularly shaped areas
on Fox Mountain in the southeastern part of the survey
area. It is on mountains and ridgetops.

Included with this soil in mapping are areas of Home
Camp, Newlands, and Hapgood soils that make up about
10 percent of the total acreage. The soil is not suitable for
irrigated crops. It is used mainly for limited livestock
grazing and wildlife habitat. Capability unit VIe-200,
dryland; not placed in a range site; wildlife suitability

group 10.

Gorzell Series

The Gorzell series consists of well-drained soils that
formed in alluvium derived from mixed basic volcanics,
including tuff, andesite, and basalt. They are on smooth,
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high lacustrine terraces. The slope range is 2 to 30 percent.
Vegetation consists of big sagebrush, spiny hopsage, Sand-
berg bluegrass, and squirreltail. The elevation ranges from
4,600 to 5,100 feet. The average annual precipitation is 8
to 10 inches, the average annual air temperature is 45° to
48° F., and the frost-free season is 80 to 100 days.

In a representative profile the surface layer is light
brownish-gray, neutral to mildly alkaline gravelly loam
about 8 inches thick. Below this is light-gray, moderately
alkaline gravelly clay loam about 4 inches thick. The un-
derlying material to a depth of about 80 inches is light-
gray, strongly alkaline gravelly light clay loam that is
weakly cemented with silica. Below this depth and extend-
ing to a depth of more than 40 inches, the underlying ma-
terial is light-gray, strongly alkaline very gravelly loamy
sand.

Gorzell soils have moderately slow permeability. The
effective rooting depth is more than 60 inches. Available
water capacity 18 6 to 7 inches. Runoff is medium, and the
hazard of accelerated erosion is moderate.

Representative profile of Gorzell gravelly loam, ¢ to 15
percent slopes, in Modoc County, California, 150 feet north
and east of the center of sec. 29, T, 45 N., R. 17 E., Mount
Diablo base line and meridian:

A11—0 to 3 inches, light brownish-gray (2.5Y 6/2) gravelly
loam, upper 14 inch is light gray (10YR 7/2); very
dark grayish brown (10YR 3/2) moist; weak, me-
dium, platy structure; slightly hard, friable, non-
sticky, slightly plastic; many very fine and fine and
few coarse roots; many fine and medium vesicular
pores; neutral (pH 6.6} ; clear, smooth boundary. 2 to
4 inches thick.

Al12—3 to 8 inches, light brownish-gray (10YR 6/2) gravelly
loam, dark brown (10YR 3/3) moist; massive; slight-
1y hard, friable, slightly sticky, slightly plastic; com-
mon very fine and fine and few coarse roots; many
very fine tubular and interstitial pores; effervescent;
mikdly alkaline (pH 7.8) ; clear, wavy boundary. 3 to
6 inches thick.

B2t—8 to 12 inches, light-gray (10YR 7/2) gravelly clay loam,
dark grayish brown (10YR 4/2) moist; few to com-
mon, medium, faint pockets of brown (10YR 5/3);
massive; hard, friable, sticky, plastic; common very
fine and fine and few coarse roots; many very fine
tubular and interstitial pores; common thin clay films
at pebblesoil mass interfaces and in pores; few thin
clay bridges: strongly effervescent; moderately alka-
line {pH 8.0); clear, wavy boundary. 4 to 10 inches
thick.

Clsica—12 to 30 inches, light-gray (10YR 7/2) gravelly light
clay loam that is weakly silica-lime cemented, dark
grayish brown (10YR 4/2) moist; massive; very hard,
firm, nonsticky, nonplastic; common very fine and fine
roots; many very fine tubular and interstitial pores;:
few to common randomly oriented silica laminate and
common very thin silica films lining pores and bridg-
ing sand grains; violently effervescent; strongly alka-
line (pH 8.6) ; clear, wavy boundary. 13 to 18 inches
thick,

JIC2ca—30 to 46 inches, light-gray (10YR 7/2) very gravelly
loamy sand, light brownish gray (10YR 6/2) moist;
massive; soft, very friable, nonsticky, nonplastic; few
very fine and fine roots; many very fine and fine and
few medium interstitial pores; violently effervescent;
pebbles have white (10YR 8/2) lime coats on under-
side ; strongly alkaline (pH 8.9).

The Al horizon ranges from 5 to 10 inches in thickness, It
has a hue of 10YR and 2.5Y, a dry value of 5 or 6, a moist value
of 3 or 4, and a chroma of 2 or 3. The Al horizon is sandy loam
or loam that is gravelly or stony and generally is massive. It
has weak platy structure in places. In the Bt horizon dry value
is 6 or 7, moist value is 3 or 4, and chroma is 2 to 4. It is
eravelly sandy clay loam or gravelly clay loam and is massive

or has weak, subangular blocky structure. Reaction is mildly
alkaline to strongly alkaline. The content of coarse fragments
ranges from 13 to 35 percent. In the C horizon colors have a
hue of 10YR to 25Y, a dry value of 6 to 8, a moist value of
4 to 6, and a chroma of 1 to 3. Thig horizon is weakly cemented
with siliea and lime. Depth to the IIC horizon ranges from 22
to 38 inches.

Gorzell stony loam, 5 to 30 percent slopes |GRE).—This
soil is on old beach terraces in large, irregularly shaped
bends in the northeastern and southern part of Surprise
Valley. The profile is similar to the one described as repre-
sentative for the series, except that the surface layer is
stony rather than gravelly.

Included with this soil in mapping are areas of soils
similar to Gorzell soils, except that they are very stony and
are steeper. These areas make up about 10 percent of the
total acreage.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIs-236, dryland; range site NV 23-6; wild-
life suitability group 7.

Gorzell gravelly loam, 2 to 15 percent slopes (GSC).—
This soil is on old lake terraces in large, irregularly shaped
bands along the eastern side of Surprise Valley and Duck
Flat. This soil has the profile described as representative
for the series.

Included with this soil in mapping are areas of soils that
have a sandy loam surface layer. Also included are a few
small sand dunes, small stony areas, and a few small eroded
areas. These areas make up about 10 percent of the total
acreage.

This soil is not suitable for irrigated erops. It is used
mainly for livestock grazing and wildlife habitat. Small
areas have been cleared for growing dryland wheat, but
cultivation of these areas has been abandoned. Capability
unit VIe-220, dryland; range site NV 23-6; wildlife suit-
ability group 7.

Hapgood Series

The Hapgood series consists of well-drained soils that
formed in alluvium derived {rom andesite, basalt, tuff, and
pyroclastics. These soils are on mountains, in basins, in
pockets, and on ridges. Areas generally have a northern
exposure. The slope range is 5 to 75 percent. Vegetation
consists of big sagebrush, bitterbrush, Idaho fescue, and
aspen thickets. The elevation ranges from 6,000 to 8,500
feet. The average annual precipitation is 12 to 16 inches,
the average annual air temperature is 42° to 44° F., and
the frost-free season is 50 to 70 days.

In a representative profile the surface layer is dark
grayish-brown, slightly acid stony and gravelly fine sandy
loam about 50 inches thick. This layer is underlain by frac-
tured tuff bedrock.

Hapgood soils have moderate permeability. The effec-

“tive rootin% depth is more than 60 inches. Available water

capacity is 7 to 8 inches.

Representative profile of Hapgood fine sandy loam, 5
to 30 percent slopes, in an area of Hapgood-Home Camp
association, in Washoe County, Nevada, 1,200 feet north
and 800 feet west of the southwest corner of see. 12, T. 39
N., R. 18 E., Mount Diablo base line and meridian:

Al11—0 to 5 inches, dark grayish-brown (10YR 4/2) stony fine

sandy loam, very dark brown (10YR 2/2) moist;
moderate, very fine, granular structure ; slightly hard,
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very friable, slightly sticky, slightly plastic; many
very fine {o fine roots; many very fine and fine inter-
stitial pores; slighlty acid (pH 6.4) ; clear, smooth
boundary. 0 to 6 inches thick.

Al2—5 to 11 inches, very dark grayish-brown (10YR 4/2)
gravelly fine sandy loam, very dark brown (10YR 2/2)
moist; weak, medium, subangular blocky structure;
hard, friable, slightly sticky, slightly plastic; many
very fine and fine and few medium roots; many very
fine and fine interstitial pores; neutral (pH 6.6);
gradual, smooth boundary. 4 to 8 inches thick.

A13—11 to 50 inches, dark grayish-brown 10YR 4/2) gravelly
fine sandy loam, very dark brown (10YR 2/2) moist;
massive; hard, friable, slightly sticky, slightly plas-
tic; many very fine and fine and few medium roots
above a depth of 30 inches, common, very fine and fine
and few medium roots below ; many very fine intersti-
tial pores and few fine tubular pores; neutral (pH
6.6) ; abrupt, irregular boundary. 25 to 45 inches thick.

R—50 inches, very pale brown (10YR 7/3) fractured tuff bed-
rock.

The Al horizon ranges from 20 to 55 inches in thickness. In
this horizon hue is 10YR to 7.5XR, dry value is 4 or 5, moist
value is 2 or 3, and chroma is 1 to 3. This horizon is fine sandy
loam or loam that is nonstony, stony, or very stony. It has
moderate or weak, granular or subangular bloeky structure or
is massive. Reaction is slightly acid or neutral. In the C hori-
zon, if present, hue is 10YR to 7.5YR, dry value is 6 or 7, moist
value is 3 to 5, and chroma is 2 or 3. This horizon is fine sandy
loam, loam, or silt lcam that is gravelly or very gravelly,
cobbly or very cobbly, or stony or very stony. The content of
coarse fragments increases with depth. Between depths of 10
to 40 inches 35 to 50 percent of the material, by weighted aver-
age, is coarse fragments. Depth to tuffaceous or andesitic bed-
rock ranges from 40 to more than 60 inches,

Hapgood fine sandy loam, 5 to 30 percent slopes
(HAE).—This scil occupies irregularly shaped areas of
various sizes throughout the survey area but mostly in the
southern part of the Warner Mountains. In these areas
winter snows accumulate and remain until late in the grow-
INgZ season.

Included with this seil in mapping are areas of Hap-
wood stony and very stony soils and areas of soils that are
similar to Hapgood soils, except that bedrock is at a depth
of less than 40 inches. Also included are small areas of
Newlands, Snag, and Hartig soils. These areas have a
vegetation consisting mainly of big sagebrush. They make
up 20 percent of the total acreage.

Runoff is medium, and the hazard of erosion is moderate.
The native vegetation is mainly aspen groves and thickets.

This soil is not suitable for irrigated erops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIs-236, dryland ; not placed in a range site;
wildlife suitability group 10.

Hapgood very stony fine sandy loam, 50 to 75 percent
slopes (HDG).—This soil is on mountains in fairly large,
irregularly shaped areas. This soil is more steeply sloping
than the one described as representative for the series. The
profile is similar except that the surface layer of this soil
1s 3 to 15 percent stones,

Included with this seil in mapping are areas of Rubble
land and Rock outerop. Also included are less stony areas
of less sloping Hapgood soil and areas of soils that are
similar to Hapgood soils, except that bedrock is at a depth
of less than 40 inches.

Runoff is very rapid, and the hazard of erosion is severe.
The native vegetation is mainly big sagebrush, bitterbrush,
and Idaho fescue.

Thig soil is not suitable for irrigated crops. It is used
mainly for limited livestock grazing and wildlife habitat.

Capability unit VIIs-236, dryland; range site NV 23-T;
wildlife suitability group 6.

Hapgood-Home Camp association (HF).—This associ-
ation consists of moderately sloping to moderately steep
soils in small, irregularly shaped areas on mountains. The
association is about 55 percent Hapgood stony fine sandy
loam that has 5 to 30 percent slopes and about 35 percent
Home Camp stony loam that has 5 to 30 percent slopes.
The Hapgood soil has a loamy subsoil, and stones cover
about 10 percent of the surface. The Home Camp soil has
a clayey subsoil and is 20 to 40 inches deep to bedrock.

Included with this soil in mapping are areas of New-
lands soil and areas of soils similar to Hapgood soils, ex-
cept that they are less than 40 inches deep to bedrock.
Also included are areas of very stony Hapgood soils and a
few small areas of Rock outcrop. These areas make up
about 10 percent of the total acreage.

Runoff is medium, and the hazard of erosion is mod-
erate. These soils have a native vegetation that consists
of big sagebrush and bitterbrush.

These soils are not suttable for irrigated crops. They
are used mainly for livestock grazing and wildlife habitat.
Hapgood and Home Camp parts: Capability unit V1Is-
236, dryland; range site NV 23-7; wildlife suitability
group 6.

Hapgood-Snag association (HG).—This association
consists of moderately sloping to moderately steep soils in
small, irregularly shaped areas on mountains. This associ-
ation is about 50 percent Hapgood stony fine sandy loam
that has 5 to 30 percent slopes and about 45 percent Snag
stony fine sandy loam that has 5 to 30 percent slopes. The
Hapgood soil 1s 35 to 50 percent coarse fragments. by
weighted average, and it is slightly acid throughout. The
Snag soil 1s 50 to 75 percent coarse fragments, by weighted
average, and it is medium acid throughout.

Included with this soil in mapping are areas of non-
stony Hapgood and Snag soils, and areas of soils that are
similar to Hapgood and Snag soils, except that they are
less than 40 inches deep to bedrock. These areas make up
about 5 percent of the total acreage.

Runoff is medium, and the hazard of erosion is moderate.
The Hapgood soil has a native vegetation that consists of
big sagebrush, bitterbrush, needlegrasses, and snowbrusb.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
They are also used for watershed. Hapgood part:
Capability unit VIIs-236, dryland; range site NV 23-T;
wildlife suitability group 6. Snag part: Capability unit
VIIs-211, dryland; range site NV 23-19; wildlife suit-
ability group 6.

Hapgood and Newlands soils [HH).—This undifferen-
tiated unit consists of soils in small, irregularly shaped
areas on mountains. The unit is made up of Hapgood very
stony fine sandy loam and Newlands very stony loam.
These soils have 30 to 50 percent slopes. The Hapgood
so1l has a loamy subseil that is 35 to 50 percent coarse
fragments. The Newlands soil has a heavy clay loam or
heavy sandy clay loam subsoil that is less than 35 percent
coarse fragments.

Included with this soil in mapping are areas of stony
Hapgood, Newlands, and Snag soils and areas of soils that
are similar to Hapgood soils, except that they have bed-
rock at a depth of 40 inches or less. These areas make up
15 percent of the total acreage.
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Runoff is rapid, and the hazard of erosion is severe.
These soils have a native vegetation that consists mainly
of big sagebrush.

These soils are not suitable for irrigated crops. They
are used for livestock grazing and wildlife habitat. Hap-
good and Newlands parts: capability unit VIIs-236, dry-
land ; range site NV 23-7; wildlife suitability group 6.

Hapgood-Snag-Newlands association (HI).—This asso-
ciation consists of moderately sloping to moderately steep
soils in small, scattered, irregularly shaped areas on moun-
tains. This association is about 50 percent Hapgood very
stony sandy loam that has 5 to 30 percent slopes, about 20
percent Snag very stony sandy loam that has 5 to 30 per-
cent slopes, and 20 percent Newlands very stony loam that
has 5 to 30 percent slopes. The Hapgood soil has a loamy
subsoil and is 35 to 50 percent coarse fragments, by
weighted average. It is slightly acid in reaction. The Snag
soil has a loamy subsoil, and 1t is 50 to 75 percent coarse
fragments, by weighted average. This soil is medium acid
in reaction. The Newlands soil has a clay loam subsoil that
is less than 35 percent coarse fragments and is slightly acid
in reaction.

Included with this soil in mapping are areas of very
stony Newlands and Hapgood soils and shallow soils simi-
lar to Snag soils. These areas make up 10 percent of the
total acreage.

Runoff is medium, and the hazard of erosion is mod-
erate. These soils have a native vegetation that consists
mainly of big sagebrush.

These soils are not suitable for irrigated crops. They
are used mainly for livestock grazing, wildlife habitat,
and watershed. Hapgood part: Capability unit VIIs-
236, dryland; range site NV 23-7; wildlife suitability
group 6. Snag part: Capability unit VIIs-211, dryland;
range site NV 23-19; wildlife suitability group 6. New-
lands part: Capability unit VIIs-236, dryland; range
site NV 23-7; wildlife suitability group 6.

Hart Camp Series

The Hart Camp series consists of well-drained soils that
formed on pediments and plateaus in residuum derived
from basalt, andesite, tuff, and pyroclastics. The slope
range is 2 to 15 percent. The vegetation is big sagebrush,
Thurber needlegrass, bluebunch wheatgrass, basin wild-

e, and squirreltail. The elevation ranges from 5,500 to
6,500 feet. The average annual precipitation is 10 to 12
inches, the average annual air temperature is 42° to 45° F.,
and the frost-free season is 50 to 80 days.

In a representative profile the surface layer is about 3
inches of brown to pale-brown gravelly fine sandy loam
and fine sandy loam. The subsoil is brown light sandy clay
loam in the upper 7 inches and brown gravelly sandy clay
loam in the lower 3 inches. Light yellowish-brown tuff bed-
rock is at a depth of about 13 inches.

The Hart Camp soils have moderately slow permeabil-
ity. The effective rooting depth is 10 to 20 inches. Available
water capacity is 2 to 3 inches. Runoff is medium, and the
hazard of accelerated erosion is slight to moderate.

Representative profile of Hart Camp gravelly fine sandy
loam, 2 to 15 percent slopes, in Washoe County, Nevada,
in an area of Powley-Espil association near the northwest

corner of section 27, T. 40 N., R. 19 E., Mount Diablo base
line and meridian :

A11—0 to 1% inches, brown (10YR 5/3) gravelly fine sandy
loam, very dark grayish-brown (10YR 3/2) moist;
massive; soft, very friable, monsticky, nonplastic;
root crowns only; many very fine and fine vesicular
and interstitial pores; slightly acid (pH 6.3) ; abrupt,
smooth, boundary. 1 to 4 inches thick.

Al12—11% to 3 inches, pale-brown (10YR 6/3) fine sandy loam,
very dark grayish-brown (10YR 3/2) moist ; massive;
slightly hard; very fine and fine vesicular pores;
slightly acid (pH 6.3) ; clear, smooth boundary. 0 to
2 inches thick.

B1t—3 to 10 inches, brown (10YR 5/3) light sandy clay loam,
dark brown (10YR 3/3) moist; weak, medium, sub-
angular blocky structure; slightly hard, friable,
sticky, plastic; many very fine and fine roots; com-
mon very fine and fine interstitial and tubular pores;
slightly acid (pH 6.4) ; abrupt, slightly wavy bound-
ary. 3 to 8 inches thick.

B2t—10 to 13 inches, brown (10YR 5/3) gravelly sandy clay
loam, dark brown (10YR 3/3) moist: moderate, me-
dium, subangular bloeky structure; slightly hard, fri-
able, sticky, plastic; many very fine and fine roots:
many very fine and fine interstitial and tubular pores;
common thin clay films on ped faces and many thin
clay films in pores; neutral (pH 6.7); abrupt, ir-
regular boundary. 3 to 7 inches thick.

R—13 to 20 inches, light yellowish-brown (10YR 6/4) tuff
bedrock.

In the Al horizon colors have a dry value of 4 to 6, a moist
value of 2 or 3, and a chroma of 2 or 3. This horizon ranges in
texture from gravelly fine sandy loam to loam. It has weak or
moderate platy strueture, fine to medium granular structure, or
is massive. Reaction in the Al horizon is pH 6.2 to 6.6. In the
B2t horizon hue is 10YR or 7.5YR, value is 4 to 6 dry and 2
to 3 moist, and chroma is 2 to 4, The B2t horizon is sandy clay
loam or clay loam. It has moderate to strong, fine to coarse,
angular or subangular blocky structure. Reaection ranges from
ph 6.4 to 7.0. The thickness of the solum and depth to bedrock
range from 10 to 20 inches.

Hart Camp soils are mapped only as a part of the Powley-
Espil association (PH).

Hartig Series

The Hartig series consists of well-drained soils that
formed in alluvium and colluvium derived from basalt, an-
desite, tuff, and pyroclastics. These soils are on uplands.
The slope range 1s 5 to 30 percent. Vegetation consists of
big sagebrush, bluebunch wheatgrass, and Thurber needle-
grass. The elevation ranges from 5,500 to 7,000 feet. The
average annual precipitation is 10 to 14 inches, the average
annual air temperature is 42° to 44° F., and the frost-free
season is 50 to 80 days.

In a representative profile the surface layer is grayish-
brown gravelly loam or gravelly sandy loam about 15
inches thick. The underlying material is light brownish-
gray gravelly sandy loam and pale-brown gravelly and
cobbly sandy loam about 17 inches thick. Hard tuff bed-
rock is at a depth of 32 inches.

Hartig soils have moderate permeability. The effective
rootin 'ﬁepth is 20 to 40 inches. Available water capacity
is 6 to 7 inches. Runoff is medium, and the hazard of accel-
erated erosion is moderate.

Representative profile of Hartig gravelly loam in an
area of Hartig-Hapgood association in Washoe County,
Nevada; 1,300 feet north and 1,300 feet east of the south-
west corner of sec. 2, T. 39 N., R. 22 E., Mount Diablo base
line and meridian :

A11—0 to 2 inches, grayish-brown (10YR 5/2) gravelly loam,
very dark grayish brown (10YR 3/2) moist; massive;
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soft, friable, nonsticky, nonplastic; common very fine
and fine roots; many very fine interstitial pores;
slightly acid (pH 6.4) ; abrupt, smooth boundary. 2 to
4 inches thick.

Al12—2 to T inches, grayish-brown (10YR 5/2) gravelly loam,
very dark grayish brown (10YR 3/2) moist; weak,
medium, subangular parting to weak, medium, gran-
ular structure; soft, very friable, very slightly sticky,
nonplastic; many very fine and fine roots; many very
fine and few fine interstitial pores; slightly acid (pH
6.4) ; clear, smooth boundary. 4 to 6 inches thick.

A13—7 to 15 inches, grayish-brown (10YR 5/2) gravelly sandy
loam, dark brown (10YR 3/3) moist; weak, medium,
subangular blocky structure; soft, very friable,
slightly sticky, slightly plastic; many very fine tubular
pores; few thin eclay films as bridges; neutral (pH
6.) ; gradual, smooth boundary. 5 to 10 inches thick,

B2—15 to 21 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam, dark brown (10YR 3/3) moist; weak,
medium, subangular blocky structure; soft, very fri-
able, very slightly sticky, nonplastic; eommon very
fine and fine roots ; common very fine interstitial pores
and few fine tubular pores; few thin clay films as
bridges; neutral (pH 6.6) ; clear, smooth boundary.
5 to 10 inches thick.

B3—21 to 32 inches, pale-brown (10YR 6/3) gravelly and cobbly
sandy loam, dark yellowish brown (10YR 3/4) moist;
wealk, medinm, subangular blocky structure ; soft, very
friable, very slightly sticky, nonplastic; common very
fine and fine roots: common very fine and fine inter-
stitial pores and few fine tubular pores; few thin
clay bridges; neutral (pH 6.6); abrupt, irregular
boundary. 5 to 12 inches thick.

R—32 inches, hard tuff bedrock.

In the A horizon colors have a dry value of 4 or 5, a moist
value of 2 or 3, and a chroma of 2 or 3. This horizon is loam,
fine sandy loam, or sandy loam in texture and is 10 to 40 per-
cent coarse fragments. It is gravelly, cobbly, or stony in places.
This horizon is massive or has weak, subangular blocky or
weak to moderate, granular structure. Reaction is slightly acid
to neutral. In the B horizon colors have a dry value of 5 or 6,
a moist value of 3 or 4, and a chroma of 2 or 3. The B2 and B3
horizons have the same range in texture as the A horizon but
are 35 to 50 percent gravel and cobblestones. They are massive,
or have weak, subangular blocky structure. Bedrock is at a
depth of 20 to 40 inches.

Hartig soils, as mapped in this area, differ from the central
concept of the series by having bedrock at a depth of 20 to 40
inches and by generally being dry in most years.

Hartig-Hapgood association (HK).—This association
consists of moderately sloping to steep soils on uplands in
large uniformly shaped areas and small scattered areas.
This association is about 40 percent Hartig gravelly loam
that has 15 to 30 percent slopes, about 30 percent Hapgood
stony fine sandy loam that has 5 to 30 percent slopes, and
20 percent Mosquet very stony fine sandy loam that has 5
to 30 percent slopes and Rock outerop. Rock outerop makes
up 10 percent of Mosquet soils. The Hartig soil has convex
slopes that have a southerly exposure. It has a dark-
colored surface layer less than 20 inches thick. The Hap-
good soil has concave slopes that have a northerly
exposure. This soil has a dark-colored surface layer that
is more than 20 inches thick. The Mosquet soil is shallow
over bedrock and is below the mountain ridgetops.

Included with this association in mapping are areas of
Home Camp, Bregar, and Newlands soils and many small
areas of Rock outcrop. These areas make up about 10 per-
cent of the total acreage.

The Hartig soil has a native vegetation that consists of
big sagebrush, bluebunch wheatgrass, and Thurber needle-
grass. The native vegetation on the Hapgood soil consists
of big sagebrush, bitterbrush, and Idaho fescue. The Mos-
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quet soil has a native vegetation that consists mainly of
low sagebrush, Idaho fescue, and Sandberg bluegrass.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
Hartig part: Capability unit VIe-200, dryland; range
site NV 23-16; wildlife suitability group 6. Hapgood part :
Capability unit VIIs-236, dryland; range site NV 23-T;
wildlife suitability group 6. Mosquet part: Capabilit
unit VIIs-239, dryland; range site NV 23-14; wildlife
suitability group 8.

Home Camp Series

The Home Camp series consists of well-drained soils on
mountain slopes. They formed in alluvium and residuum
derived from basalt, andesite, tuff, and pyroclastics. The
slope range is 5 to 50 percent. Vegetation consists of big
sagebrush, bitterbrush, and Idaho fescue. The elevation
ranges from 5,500 to 7,500 feet. The average annual pre-
cipitation is 12 to 16 inches, the average annual air tem-
perature is 41° to 44° F., and the frost-free season is 50 to
80 days.

In a representative profile the surface layer is grayish-
brown, slightly acid stony loam and gravelly loam about
8 inches thick, Below this is brown, slightly acid gravelly
sandy clay loam about 10 inches thick. The next layer is
pale-brown, neutral gravelly clay about 9 inches thick.
Below it is gravelly sandy clay loam about 9 inches thick.
Very pale brown tuff bedrock is at a depth of 36 inches.

Home Camp soils have moderately slow permeability.
The effective rooting depth is 20 to 40 inches. Available
water capacity is 5 to 6 inches. Runoff is medium.

Representative profile of Home Camp stony loam in an
area of Home Camp-Newlands association in Washoe
County, Nevada, 300 feet east and 800 feet south of the
west quarter corner of sec. 12, T. 38 N., R. 20 E., Mount
Diablo base line and meridian :

Al11—0 to 214 inches, grayish-brown (10YR 5/2) stony loam,
very dark brown (10YR 2/2) moist; massive; soft,
very friable, slightly sticky, slightly plastic; common
very fine roots; common very fine and fine vesicular
pores; slightly acid (pH 6.4) ; abrupt, smooth bound-
ary. 1 to 3 inches thick.

A12—214 to 8 inches, grayish-brown (10YR 5/2) gravelly loam,
very dark brown (10YR 2/2) moist; moderate, fine
and medium, granular structure; slightly hard, fri-
able, slightly sticky, slightly plastic; many very fine
and fine roots; many very fine and fine interstitial
pores and few very fine tubular pores; slightly acid
gl)H 6.5) ; abrupt, smooth boundary. 4 to 8 inches

ick.

B11t—S8 to 14 inches, brown (10YR 5/3) gravelly sandy clay
loam, dark brown (10YR 3/3) moist; moderate, fine
and medium, subangular blocky structure; hard, fri-
able, sticky, plastic; common very fine and few fine
roots; many very fine and fine interstitial pores; few
thin clay films on ped faces; slightly acid (pH 6.5) ;
abrupt smooth boundary. 0 to 6 inches thick.

B12t—14 to 18 inches, brown (10YR 5/3) gravelly sandy clay
loam, dark brown (10YR 3/3) moist; moderate, fine
and medium, subangular structure ; very hard, friable,
sticky, plastic; few very fine and fine roots; common
very fine and fine interstitial pores; common thin and
very few moderately thick clay films on ped faces and
continuous thin clay films in pores; slightly acid (pH
ghsi)cl; abrupt, slightly wavy boundary. 3 to 5 inches

B2t—18 to 27 inches, pale-brown (10YR 6/3) gravelly clay,
brown (7.5YR 4/4) moist; very dark brown (7.5YR
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4/2) and brown (10YR 5/4) clay films; weak, fine and
medium, prismatic structure parting to strong, very
fine and fine, angular blocky structure; very hard,
firm, very sticky, very plastic; few very fine and fine
roots; common very fine and fine interstitial pores;
continuous moderately thick clay films on ped faces
and common moderately thick and thick clay films in
pores ; neutral (pH 6.6) ; abrupt, slightly wavy bound-
ary. 8 to 18 inches thick,

B3t—27 to 36 inches, very pale brown (10YR 7/3) gravelly
sandy clay loam, very dark brown (7.5YR 4/2) and
yellowish brown (10YR 5/4) moist; moderate, fine,
subangular blocky structure; hard, friable, sticky,
plastie; few very fine and fine roots; common very
fine and fine interstitial pores; few moderately thick
and common thin clay films on ped faces; neutral (pH
7.0) ; abrupt, smooth boundary. 0 to 24 inches thick.

R—36 to 40 inches, very pale brown (10YR 7/3) tuff bedrock,
brown (10YR 5/3) moist.

The colors in the Al horizon have a dry value of 4 or 5, a
moist value of 2 or 3, and a chroma of 2 or 3. The Al horizon is
stony loam and sandy loam and is massive or has weak to mod-
erate, granular structure. The B2t horizon ranges from 10YR
to T.5YR in hue, has a dry value of 4 to 6, a moist value of 3 or
4, and a chroma of 2 to 4. It is 30 to 50 percent gravel, cobble-
stones, and stones, and it has moderate to strong, angular or
subangular bloeky structure. Reaction is slightly acid to neu-
tral. The depth to bedrock ranges from 20 to 40 inches, but is
24 to 40 inches in most places.

Home Camp-Hapgood association (HL).—This agsocia-
tion consists of moderately sloping to moderately steep
soils in scattered, irregularly shaped areas in the Warner
Mountains. This association is about 60 percent Home
Camp stony loam that has 5 to 30 percent slopes and about
30 percent Hapgood fine sandy loam, 5 to 30 percent slopes.
The Home Camp soil is on open mountainsides and has a
clayey subsoil. The Hapgood soil has a loamy subsoil and
is in concave pockets where the snow accumulates and re-
mains late into the growing season.

Included with this association in mapping are areas of
soils similar to Home Camp soils that are more than 40
inches deep to bedrock. Also included are areas of stony
and very stony Hapgood soils and of small areas of Rock
outerop. These areas make up about 10 percent of the total
acreage.

These soils have a moderate hazard of erosion. The Home
Camp soil has a native vegetation that consists of big sage-
brush, bitterbrush, and Idaho fescue. The native vegeta-
tion on the Hapgood soil consists mainly of aspen groves
and thickets.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
Home Camp part: Capability unit VIIs-236, dryland;
range site NV 23-7; wildlife suitability group 6. Hapgood
part: Capability unit VIIs-236, dryland ; not placed in a
range site; wildlife suitability group 10.

Home Camp-Newlands association, hilly (HME).—This
association consists of moderately sloping to moderately
steep soils in large, irregularly shaped areas on mountains
throughout the survey area. Slopes generally face north,
but at higher elevations they face other directions. This
association is about 65 percent Home Camp stony loam
that has 5 to 30 percent slopes and about 25 percent New-
lands stony loam that has 5 to 30 percent slopes. The Home
Camp soil has a gravelly clay subsoil. The Newlands soil
has a heavy clay subsoil.

Included with this association in mapping are areas of
Hapgood soils, Rock outerop, and Rubble land. These areas
maEe up about 10 percent of the total acreage.

The hazard of erosion is moderate. These soils have a
native vegetation that consists of big sagebrush, bitter-
brush, and Idaho fescue.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
Home Camp and Newlands parts: Capability unit VIIs-
236, dryland; range site NV 23-T7; wildlife suitability
group 6.

Home Camp-Newlands association, steep (HMF).—This
association consists of steep soils in scattered, irregularly
shaped areas on mountains. It is about 55 percent Home
Camp very stony loam that has 30 to 50 percent slopes and
about 25 percent Newlands very stony loam that has 30
to 50 percent slopes. The Home Camp soil has a clay sub-
soil. The Newlands soil has a clay loam subsoil.

Included with this association in mapping are areas of
other Home Camp and Newlands soils, Madeline and Men-
deboure soils, Rock outerop, and Rubble land. These areas
make up about 20 percent of the total acreage.

The hazard of erosion is severe. These soils have a native
vegetation that consists of big sagebrush, bitterbrush, and
Idaho fescue.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing, wildlife habitat, and
watershed. Home Camp and Newlands parts: Capability
unit VITs-236, drylan({); range site NV 23-T; wildlife suit-
ability group 6.

Hovey Series

The Hovey series consists of poorly drained soils that
formed in lake-laid silty alluvium derived from mixed ba-
sic rocks. These soils are on flood plains or enclosed basins.
The slope range is 0 to 2 percent. Vegetation consists of
sedges, wire grass, and other water-tolerant grasses and
forbs. The elevation ranges from 4,300 to 6,000 feet. The
average annual precipitation is 12 to 16 inches, the aver-
age annual air temperature is 42° to 44° F., and the frost-
free season is 70 to 120 days.

In a representative profile the surface layer is covered
by an organic surface mat, about 2 inches thick, that is
mostly decomposed grasses. The surface layer is gray,
strongly alkaline silty clay loam about 8 inches thick. The
underlying material is light-gray or light brownish-gray,
strongly alkaline to moderately alkaline silty clay loam to
a ili(:lpth of 70 inches. These soils are nonsaline to slightly
saline.

Hovey soils have slow permeability. The effective root-
ing depth is more than 60 inches. Available water capac-
ity is 11 to 12 inches. Runoff is very slow, and the hazard
of accelerated erosion is slight. The seasonal high water
table is at a depth of 2 to 3 feet during most of the growing
season, but drops below a depth of 30 inches late in summer
and in fall.

Representative profile of Hovey silty clay loam, in Mo-
doc County, California, 350 feet south and 1,200 feet west
of the north quarter corner of sec. 23, T. 46 N., R. 16 E,,
Mount Diablo base line and meridian :

01—2 inches to 0, organic mat, mostly of decomposed grasses.
1 to 4 inches thick.
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A11—0 to 8 inches, gray (10YR 5/1) silty clay loam, very dark
gray (10YR 3/1) moist; massive; hard, friable, sticky,
plastic; many very fine and fine roots; common very
fine and fine tubular pores; weakly effervescent;
strongly alkaline (pH 8.8) ; clear, smooth boundary. 2
to 6 inches thick,

A12—3 to 8 inches, gray (10YR 6/1) silty clay loam, very dark
gray (10YR 3/1) moeist; moderate, medium, granular
structure ; slightly hard, friable, slightly sticky, plas-
tic; common very fine and fine roois; many very fine
and fine tubular pores; strongly effervescent ; strongly
alkaline (pH 8.6); clear, smooth boundary. 3 to 17
inches thick.

Clea—S8 to 30 inches, light-gray (10YR 7/2) silty clay loam,
brown (25YR 5/2) moist; common, medium, faint,
dark grayish-brown (2.5Y 4/2) iron mottles ; massive ;
slightly hard, friable, slightly sticky, plastic; few very
fine and fine roots; many very fine and fine tubular
pores; violently effervescent; strongly alkaline (pH
8.5) ; gradual, smooth boundary. 6 to 26 inches thick.

(2—30 to 46 inches, light brownish-gray (10YR 6/2) silty clay
loam, grayish brown (10YR 5/2) moist; common, fine,
distinet, gray (10YR 5/1) and light-gray (10YR 7/1)
organic and iron mottles; massive; slightly hard, fri-
able, sticky, plastic; few fine roots; many very fine
and fine tubular pores ; strongly effervescent ; strongly
alkaline (pH 8.5) ; clear, smooth boundary. 10 to 20
inches thick.

(C3—46 to 70 inches, light brownish-gray (10YR 6/2) silty clay
loam, grayish brown (2.5YR 5/2) moist; common, me-
dium and fine, distinct, light-gray (10YR 7/1), dark-
gray (10YR 4/1), dark-brown (10YR 3/3), and olive
(5Y 4/3) organic and iron mottles; massive; hard,
friable, sticky, plastic; few fine roots; few very fine
pores; weakly effervescent, violently effervescent in
lime mottles, moderately alkaline (pH 8.4).

The A horizon ranges from 7 to 25 inches in thickness. Col-
ors range from 10YR to 2.5Y in hue and have a dry value of
5 or 6. This horizon is silt loam to silty clay loam. In the Cea
horizon colors range from 10YR to 2.5Y in hue. They have a
dry value of 7 or 8, a moist value of 4 to 6, and a chroma of
1 or 2. This horizon ranges from heavy silt loam to silty clay
loam. The C horizon is similar to the Cea horizon, but the color
is a unit Iower in value, both dry and moist.

Hovey silty clay loam (Hn).—This nearly level soil is in
fairly large, irregularly shaped areas on flood plains and
in enclosed basins. This soil has the profile described as
representative for the series.

Included with this soil in mapping are areas of soils that
arc similar to Hovey soils but have an organic surface layer
6 to 8 inches thick. These areas make up about 5 percent of
the total acreage.

The native vegetation consists mainly of sedges, wire
grass, and other water-tolerant grasses and forbs. The
Trost-free season 1z 100 to 120 days.

_This soil is suitable for irrigated crops if drainage is pro-

vided, It is used mainly for livestock grazing and meadow
hay, Capability unit 1ITw-60, irrigated; not placed in a
rangesite; wildlife suitability group 2.
_ Hovey silty clay loam, cold {Ho).—This nearly level soil
is in small, irregularly shaped areas in basins. The profile
of this soil is similar to the one described as representative
for the series, but this soil is at an elevation of about 6,000
feet and hasa 70 to 90 day frost-free season.

Included with this soil in mapping are areas of cold
phases of Hussa and Four Star soils that make up about 5
percent of the total acreage.

The native vegetation consists mainy of sedges, wire
grass, and other water-tolerant grasses and forbs.

The soil is suitable for irrigated crops if drainage is
provided. It is used for livestock grazing and native
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meadow hay. Capability unit IVw-120, irrigated; not
placed in a range site; wildlife suitability group 2.

Hussa Series

The Hussa series consists of poorly drained and ver
poorly drained soils that formed in stratified loamy al-
luvium derived from tuff, basalt, andesite, and rhyolite.
Thesge soils are on alluvial flood plaing and fans. The
slope range is 0 to 9 percent. Vegetation consists of sedges,
clover, bentgrass, redtop, and bluegrass. The elevation
ranges from 4,500 to 6,000 feet. The average annual pre-
cipitation is 10 to 16 inches, the average annual air tem-
perature is 42° to 45° T, and the frost-frec season is 70 to
120 days.

In a representative profile the surface layer is stratified,
very dark gray and black, strongly alkaline clay loam
and loam about 23 inches thick. The underlying material
is stratified, black, dark grayish-brown, and grayish-
brown, moderately alkaline clay loam, sandy clay loam,
and silty clay loam to a depth of 60 inches.

Iussa soils generally have moderately slow permea-
bility. They have very slow permeability where they are
underlain by clay. The effective rooting depth is more than
60 inches. Available water capacity is 11 to 12 inches. The
seasonal high water table is at a depth of 1 to 4 feet and
depends upon the degree of artificial drainage provided.

Representative profile of Hussa clay loam, 0 to 2 percent
slopes, in Modoc County, California, 2,000 feet east and
250 feot north of the southwest corner of sec. 10, T. 42 N,
R. 16 E., Mount Diablo base line and meridian:

A11—0 to 2 inches, gray (10YR 5/1) clay loam, very dark gray
(10YR 3/1) moist; moderate, fine and medium, sub-
angular blocky structure; very hard, friable, slightly
sticky, plastic; many very fine and medium roots;
many very fine interstitial pores; violently efferves-
cent; strongly alkaline (pH 8.8); abrupt, smooth
boundary. 2 to 6 inches thick.

IIA12—2 to 12 inches, dark-gray (10YR 4/1) loam, black
(10YR 2/1) moist; strong, medium and fine, granular
structure; hard, friable, slightly plastic; slightly
sticky; many fine and medium roots; many very fine
interstitial pores; violently effervescent; strongly al-
kaline (pH 8.6); diffuse, smooth boundary. 0 to 15
inches thick.

TIA13—12 to 20 inches, gray (10YR 5/1) clay loam, very dark
gray (10OYR 3/1) moist; fine, distinet, white (10YR
8/2) lime segregations ; moderate, medium and coarse,
subangular blocky structure; hard, friable, sticky,
plastic ; many very fine and fine roots ; many very fine
and fine tubular and interstitial pores; violently effer-
vescent; strongly alkaline (pH 86); clear, smooth
houndary. 6 to 10 inches thick.

I11A14—20 to 23 inches, dark gray (10YR 4/1) clay loam, black
(10YR 2/1) moist; common, fine, distinet, white
(10YR 8/2) lime segregations; moderate, medium and
coarse, subangular blocky structure; hard, friable,
sticky, plastic; few very fine roots; many very fine
and fine interstitial pores; strongly effervescent; mod-
erately alkaline (pH 8.0); clear, smooth boundary.
0 to 8 inches thick,

I111C1—23 to 30 inches, light brownish-gray (2.5Y 6/2) sandy
clay loam, dark grayish brown (10YR 4/2) moist;
common, coarse, distinet, black (10YR 2/1) organic
gtains ; common, fine, distinet, white (10YR 8/2) lime
segregations ; massive; slightly hard, friable, sticky,
plastic; few very fine roots; many very fine tubular
pores ; strongly effervescent; moderately alkaline (pH
8.0) ; clear, wavy boundary. 5§ to 20 inches thick.

IVA1b—30 to 36 inches, very dark gray (10YR 3/1) clay loam,
black (10YR 2/1) moist ; massive ; hard, friable, sticky,
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plastic; few very fine roots; many very fine tubular
pores ; effervescent ; moderately alkaline (pH 8.0) ; dif-
fuse, smooth boundary, O to 8 inches thick.

YC2—36 to 60 inches, pale-brown (10YR 6/3) silty clay loam,
grayish brown (2.5Y 5/2) moist ; few, fine, distinct, yel-
lowigh-brown (10¥YR 5/4) iron mottles; common, fine,
distinct, dark-gray (10YR 4/1) organic staing; com-
mon, fine, distinct, white (10YR 8/2) lime segrega-
tions ; massive ; hard, friable, sticky, plastic; few fine
roots; common very fine tubular pores; violently effer-
vescent ; moderately alkaline (pH 8.0).

A root mat, as much as 4 inches thick, is in uncultivated
areas. The Al horizon is 18 to 24 inches thick. The colors in the
Al horizon range from 10YR to 2.5Y in hue, have a dry value
of 4 or 5, a moist value of 2 or 3, and a chroma of 1 or 2. This
horizon has moderate to strong, granular or subangular blocky
structure or is massive. The 10- to 40-inch zone is mainly clay
loam, but includes sfrata of loam, sandy clay loam, or silty
clay loam in places. In the C horizon the eolors range from
10YR to 5Y in hue, have a dry value of 5 or 6, a moist value of
3 to 5, and a chroma of 1 to 3. Iron, manganese, or organic
mottles are in the C horizon. These soils are caleareous through-
out the upper 20 to 30 inches and are noncaleareous below this
depth in places. Some areas are slightly to moderately saline.

Hussa loam, drained, 0 to 2 percent slopes [HrA).—
This soil is in fairly large, long, narrow, irregularly shaped
areas on alluvial fans. The profile is similar to the one de-
scribed as representative for the series, except that the sur-
face layer is loam. Unlike the representative soil, this soil
has been partly drained by deep gullies.

Included with this soil in mapping are areas of un-
drained Hussa soils and of Hovey and Lolak soils. These
areas make up about 2 percent of the total acreage.

The frost-free season 1s 100 to 120 days. Runoff is slow,
and the hazard of erosion is slight. The seasonal high
water table is at a depth of 3 to 4 feet. Interception and
control of water on areas above this soil has lowered the
water table. Additional drainage is needed in places to
achieve optimum suitability for crops. The native vege-
tation consists mainly of sedges, clover, bentgrass, redtop,
and bluegrass.

This soil is suitable for irrigated crops and is used
mainly for hay, small grain, and some pasture. A few areas
are also drytarmed for hay and small grain. Capability
unit TTw—60, irrigated and VIw-200, drvland; range site
XV 23-13; wildlife smitability eroup 2.

Hussa loam, drained, 2 to 5 percent slopes [HiB).—
This soil i1s in fairly large, long, narrow, irregularly
shaped areas on dissected alluvial fans. The profile of this
soil is similar to the one described as representative for the
series, except that the surface layer 1s loam. Also, this
goil 1s slightly steeper.

Included with this soil in mapping are areas of un-
drained Hussa solls and Hovey and Lolak soils. These
areas malke up about 2 percent of the total acreage.

The frost-iree season is 100 to 130 days. Runoff is me-
dium, and the hazard of erosion is moderate. The seasonal
high water table is at a depth of 3 to 4 feet. Interception
and control of water on areas above this soil has lowered the
water table. Deep gullies have resulted in partial drainage.
Additional drainage is needed to achieve optimum suita-
bility for crops. The native vegetation consists mainly of
sedges, clover, bentgrass, redtop, and bluegrass.

This soil is suitable for irrigated crops and is used
mainly for irrigated hay, small grain, and pasture. A few
areas are dryfarmed. Capability unit IIw--62, irrigated and
VIw-200, dryland; range site NV 23-13; wildlife suita-
bility group 2.

Hussa loam, slightly saline-alkali, 0 to 2 percent
slopes (HsA).—This soil is in small, irregularly shaped
areas on lake terraces. The profile is similar to the one
described as representative for the series, except that the
surface layer is loam, and the soil material 1s slightly
saline-alkali affected.

Included with this seil in mapping arve areas of Couch
and Raglan soils and soils that are similar to Hussa soils,
except they arc slightly eroded. These areas make up about
5 percent of the total acreage.

The frost-free season is 100 to 130 days. Runoff is slow
and the hazard of erosion is slight. The seasonal high water
table is at a depth of 3 to 4 feet. The native vegetation
consists mainly of sedges and saline- and alkali-tolerant
plants.

This soil is suitable for irrigated crops if drainage is
provided. It 1s used mainly for livestock grazing and wild-
life habitat. Small areas have been planted in mixtures of
tall wheatgrass and alfalfa. Capability unit TVw-61, irri-
gated and VIw-200, dryland; range site NV 23-10; wild-
Iifesnitability group 2.

Hussa loam, clay substratum, drained, 0 to 2 percent
slopes (HuA).—This soil is in small, irregularly shaped
areas on alluvial fans. The profile is similar to the one
described as representative for the series, except that it is
underlain by very slowly permeable lacustrine clay at a
depth of 40 to 50 inches and has been partly drained by
deep gullies. Included with this soil in mapping are arcas
of other Hussa soils that make up about 2 percent of the
total acreage.

This soil has moderately slow permeability in the upper
part and very slow permeability through the underlying
clay. The frost-free season is 100 to 130 days. Runoff is
slow, and the hazard of erosion is slight. The seasonal high
water table is at a depth of 3 to 4 fect. The native vegetation
consists of sedges, clover, hentgrass, redtop, and bluegrass.

This soil is suitable for irrigated crops if drainage is
provided. It is used mainly for livestock grazing and wild-
Iife habitat. Some arcas are irrigated and used for native
meadow hay. Capability unit TTw—62, irrigated and VIw-
200, dryland; range site NV 23-13; wildlife suitability
group 2.

Hussa clay loam, 0 to 2 percent slopes (FHvA).—This
soil is in fairly large, irregularly shaped areas on flood
plains and alluvial fans. Tt has the profile described as
representative for the series.

Included with this soil in mapping are small areas of
Four Star soils and other Hussa soils. These areas make up
about 5 percent of the total acreage.

The frost-free season is 100 to 130 days. Runoff is slow,
and the hazard of erosion is slight. The seasonal high water
table is at a depth of 2 to 3 feet. The native vegetation con-
sists mainly of sedges, clover, bentgrass, redtop, and blue-
grass,

This soil is suitable for irrigated crops if drainage is
provided. It is used mainly for native hay, livestock graz-
ing, and wildlife habitat. Improved grasses and legumes
have been planted in a few isolated areas. Capability unit
IIIw-60, irrigated; not placed in a range site; wildlife
suitability group 2.

Hussa clay loam, elay substratum, 0 to 2 percent
slopes (HwA)—This soil is in fairly large, irregularly
shaped areas on alluvial fans. The profile is similar to the
one described as representative for the series, except that
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this soil is underlain by a very slowly permeable lacustrine
clay at a depth of 40 to 50 inches.

Included with this soil in mapping are areas of Four
Star soils, areas of Hussa silty clay loam, seeped, and areas
of Marsh. These areas make up about 2 percent of the
total acreage.

This soil has moderately slow permeability in the upper
part and very slow permeability in the underlying clay.,
The frost-free season is 100 to 130 days. Runoff is slow, and
the hazard of erosion is slight. The seasonal high water
table is at a depth of 2 to 3 feet. The native vegetation con-
sists mainly of sedges, clover, bentgrass, redtop, and blue-
grass.

This soil is suitable for irrigated erops if drainage is
provided. It is used mainly for native meadow hay. Capa-
bility unit ITTw--63, irrigated ; not placed in a range site;
wildlife suitability group 2.

Hussa silty elay loam, seeped, 0 to 9 percent slopes
{HxB).—This soil is in fairly large, irregularly shaped areas
on alluvial fans. The profile is similar to the one deseribed
as representative for the series, except that the surface
layer is silty clay loam,

Included with this soil in mapping pear seeps are areas
of very wet soils that are similar to Hussa soils. These
areas make up about 10 percent of the total acreage.

The frost-free season is 100 to 120 days. Drainage is very
poor. Runoff is slow to medium, and the hazard of erosion
1s slight to moderate. The seasonal high water table is at a
depth of 1 to 2 fect, and the feasibility of artificial drain-
age 1s questionable. The native vegetation consists mainly
of water-tolerant plants.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit Vw-60, irrigated; not placed in a range site;
wildlife suitability group 2.

Hussa silty elay loam, seeped, cold, 0 to 9 percent
slopes {HyB).—This soil is in small, scattered, irregularly
shaped areas on alluvial fans. The profile is similar to the
one described as representative for the series, except, that
the surface layer is silty clay loam. This soil is at higher
elevations, and the growing season is 70 to 90 days.

Included with this soil in mapping are areas of cold
phases of Hovey and Four Star soils. These areas make up
about § percent of the total acreage.

Runoff is medium, and the hazard of erosion is moder-
ate. The seasonal high water table is at a depth of 1 to 2
feet, and the feasibility of artificial drainage is guestion-
able. The native vegetation consists mainly of water-
tolerant plants,

This soil is not suitable for irrigated crops. Tt is used
mainly for late-season livestock grazing and wildlife hab-
itat. Capability unit Vw—60, irrigated; not placed in a
range site ; wildlife suitability group 2.

Hussa-Couch complex (Hz).—This complex consists of
nearly lovel soils in small, irregularly shaped areas on low-
lying lake terraces. It is about 65 percent Hussa loam,
slightly saline-alkali, 0 to 2 percent slopes, and about 25
percent Couch loam. The Hussa soil has a dark-colored
surface layer and lacks a subsoil. The Couch soil is on
small, slightly raised terrace remnants and has a light-
colored surface layer and a well-developed subsoil,

Included with this soil in mapping are areas of Kisring
and Lolak soils that make up about 10 percent of the total
acreage.

The frost-free season is 100 to 120 days. Runoff is slow,
and the hazard of erosion is slight. The Hussa soil has a
seasonal high water table at a depth of 3 to 4 feet. The
Couch soil is well drained. The Hussa soil has a native
vegetation that consists of sedges and other saline-alkali
tolerant plant species. The native vegetation on Couch soil
15 greasewood and small amounts of saltgrass,

The Hussa soil is suitable for irrigated crops if it is
drained and reclaimed. The Couch soil is suitable for irri-
gated farming if it is reclaimed and irrigation water is
available. Leveling is required. These soils are used mainly
for livestock grazing and wildlife habitat. Small areas of
the ITussa soil have been planted in mixtures of tall wheat-
grass and alfalfa. Hussa part: Capability unit I1Vw-61,
irrigated and VIw-200, dryland; range site NV 23-10;
wildlife suitability group 2. Couch part: Capability unit
IVs-64, irrigated and VIIs-221, dryland; range site NV
23-2; wildlife suitability group 4.

Jesse Camp Series

The Jesse Camp series consists of well-drained soils that
formed in alluvium derived from andesite, basalt, tuff, and
pyroclastics. These soils are on flood plains and lake ter-
races. The slope range is 0 to 5 percent. Vegetation consists
of big sagebrush, greasewood, and Great Basin wildrye.
The clevation ranges from 4,500 to 5,500 feet. The average
annual precipitation is about 8 inches, the average annual
air temperature is 43° to 44° F., and the frost-free season
18100 to 110 days. o

In a representative profile the surface layer is light
brownish-gray, moderately alkaline silt loam about 3
inches thick. Below this 1s light brownish-grav, moder-
ately alkaline very fine sandy loam about 7 inches thick.
The underlying material, to a depth of 60 inches, is pale-
brown silt loam that contains some silica-cemented nocl-
ules. It is strongly alkaline in the lower part.

Jesse Camp soils have moderate permeability. The effce-
tive rooting depth is more than 60 inches. Available wator
capacity is 11 to 12 inches. Runoff is medium.

Representative profile of Jesse Camp silt loam, over-
wash, 0 to 2 percent slopes, in Washoe County, Nevada,
600 feet east and 400 feet north of the corner of seec. 22, T.
36 N., R. 19 E., Mount Diablo base line and meridian :

Al—0 to 3 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10¥YR 4/2) moist; moderate,
thin, platy structure; slightly hard, very friable,
slightly sticky, slightly plastic; few very fine and fine
roots; many fine and medium vesicular and inter-
stitial pores; moderately alkaline (pH 8.2) ; abrupt,
smooth boundary. 1 to 4 inches thick.

B2—3 to 10 inches, light brownish-gray (10YR 6/2) very fine
sandy loam; brown (10YR 4/3) moist; moderate,
thin, platy structure; slightly hard, very friable,
slightly sticky, slightly plastic; common very fine and
fine roots; many very fine and fine interstitial and
tubular pores ; effervescent; moderately alkaline (pIl
8.3) ; clear, slightly wavy boundary. 6 to 12 inches
thick,

Clsi-—10 to 35 inches, pale-brown (10YR 6/3) silt loam, dark
brown (10YR 4/3) molst; weak, fine and medium,
prismatie strueture; hard, friable, slightly sticky,
slightly plastic; common very fine and few fine and
wmedinm roots; common fine tubular pores; few (less
than 10 percent) slightly brittle durinodes: strongly
effervescent ; moderately alkaline (pH 8.4) ; gradual,
smooth boundary. 18 to 28 inches thick,
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C2—35 to 60 inches, pale-brown (10YR 6/3) silt loam, olive
brown (2.5Y 4/8) moist; few, fine, faint, light-gray
(10YR 7/2) lime segregations ; moderate, fine, angular
blocky structure; hard, friable, slightly sticky, slightly
plastic; few very fine and fine roots; few fine tubular

pores; few (less than 10 percent) slightly brittle
durinodes; violently effervescent; strongly alkaline
(pH 8.6).

The thickness of the solum and depth to the silica-cemented
nodules (durinodes) range from 30 to 15 inches. Color through-
out the profite is 10YR or 2.5Y in hue. In the Al horizon colors
have a dry value of 5 or 6, a moist value of 3 or 4, and a chroma
of 2 or 3. In the rest of the profile colors have a dry value of
6 or 7, a moist value of 3 or 4, and a chroma of 2 or 3. The
material is scmewhat stratified silt loam and very fine sandy
loam throughout the profile, It ranges from weak or moderate,
platy, angular, or subangular blocky in structure or is mas-
sive. These soils are strongly to viclently effervescent in the
lower part of the profile, but in places are noneffervescent in
the upper 10 inches. As much as 20 percent brittle silica-
cemented nodules are in the C horizon in places. Reaction
ranges from moderately alkaline to very strongly alkaline
throughout.

Jesse Camp fine sandy loam, 0 to 2 percent slopes
(JcAl.—This soil is in large, irregularly shaped areas on
flood plains. The profile is similar to the one described as
representative for the series, except that the surface layer
is fine sandy loam.

Included with this soil in mapping are areas of soils
that ave similar to Jesse Camp sotls but are on low rolling
knolls and slope is as much as 5 percent. These areas make
up about 10 percent of the total acreage.

The hazard of erosion is slight. The native vegetation
consists mainly of big sagebrush and greasewood.

This soil is suitable for irrigated crops. It is used mainly
for livestoek grazing and wildlife habitat. Capability unit
Ile-1. irrigated and VIe-220, dryland ; range site NV 23—
2 wildlife suitability gronp 4. .

Jesse Camp fine sandy loam, 2 to 5 percent slopes
(JcB).—T'his soil is in small, irregularly shaped areas on
lake terraces. The profile is similar to the one described
as representative for the series, except that the surface
layer is fine sandy loam.

Included with this soil in mapping are areas of other
Jesse Camp soils that are saline-alkali affected and have a
coarse-textured subsoil. These areas make up about 10 per-
cent of the total acreage.

The hazard of erosion is moderate. The native vegetation
consists mainly of big sagebrush and greasewood.

This soil i§ suitable for irrigated erops. It is used
mainly for livestock grazing and wildlife habitat. Capabil-
ity unit ITe-20, irrigated and VIc—220, dryland; range site
NV 23-2; wildlife snitability group 4.

Jesse Camp silt loam, overwash, 0 to 2 percent slopes
(JeAl.—This soil is in fairly large, irregularly shaped areas
on flood plains. It has the profile described as representa-
tive for the series,

Tncluded with this soil in mapping are small islands of
Cruteher soils and stringers of Disabel soils along the edges
of the flood plains. These areas make up about 10 percent
of the total acreage.

The hazard of erosion is slight. This soil is subject to
frequent flooding of sort duration. The native vegetation
consists mainly of big sagebrush, greasewood, and basin
wildrye. /

This soil is suitable for irrigated crops if protected from
flooding. Tt is used mainly for livestock grazing and wild-
life habitat. Capability unit IITw-91, irrigated and VIw-
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226, dryland; range site NV 23-5; wildlife suitability
group 7.

Karlo Series

The Karlo series consists of well-drained soils that
formed in material derived from tuff, basalt, and andesite.
These soils are on tablelands. The slope range is 0 to 9 per-
cent. Cobblestones and small stones cover about 20 percent
of the surface. Vegetation consists of low gray rabbitbrush
and Sandberg blucgrass. The elevation ranges from 5,000
to 6,500 feet. The average annual precipitation is 10 to 16
inches, the average annual air temperature is492° to 44° I,
and the frost-free season is 80 to 100 days.

In a representative profile dark reddish-brown and red-
dish-brown clay or silty clay extend to a depth of about
40 inches, and basalt bedrock is below.

Karlo soils have slow permeability. The effective rooting
depth is 20 to 40 inches. Available water capacity is 4 to 6
inches. Runoff is slow, and the hazard of accelerated
erosion is slight.

Representative profile of Karlo very cobbly clay, 0 to 9
percent slopes, in Washoe County, Nevada, near the ap-
proximate center of sec. 1,T. 3¢ N., R. 18 E., Mount Diablo
base line and meridian:

A11—0 to 2 inches, dark reddish-brown (5YR 3/3) clay, dark
brown (7.5YR 3/2) moist; strong, very fine and fine,
granular structure; hard, very friable, very sticky,
very plastic; common very fine and fine roots; many
very fine interstitial pores; neutral (pH 7.0) ; abrupt,
gmooth boundary. 1 to 4 inches thick.

A12—2 to 5 inches, dark reddish-brown (5YR 3/3) silty clay,
dark brown (7.5YR 3/2) moist ; moderate, fine, angular
blocky structure; hard, friable, sticky, plastic; com-
mon very fine and fine roots; many very fine and fine
interstitial pores; continnous colloidal coatings on
ped faces; neutral (pH 7.2); clear, smooth bound-
ary. 2 to 6 inches thick.

A135 to 10 inches, dark reddish-brown (5YR 8/3) clay, dark
prown (7.5YR 3/2) moist; weak, coarse, prismatic
structure; very hard, friable, sticky, very plastie;
common very fine and fine roots; many very fine
interstitial pores; continuous pressure cutans; mildly
alkaline (pH 7.4); clear, smooth boundary. 4 to 8
inches thick.

C1—10 to 25 inches, dark reddigsh-brown {5YR 3/8) clay, dry
or moist; weak, coarse, prismatic parting to strong,
fine and medium, angular blocky structure; very hard,
slightly firm, sticky, very plastic; few very fine and
very few medium roots; common very fine interstitial
pores; continuous pressure cutans and many slicken-
sides ; moderately alkaline (pH 8.0); clear, smooth
poundary. 8 to 20 inches thick.

C2ca—25 to 40 inches, reddish-brown (5YR 4/3) silty clay,
dark brown (7.5YR 3/4) moist; few, medium, white
splotches of lime; strong, fine and medium, blocky
structure; parallel piped peds; hard, friable, sticky,
plastie; very fine tubular pores; common pressure
cutans and many slickensides; moderately alkaline
(pH 82); abrupt, smooth boundary. 5 to 25 inches
thiek.

R- 40 inches, basalt bedrock; strong-brown (T.5YR 5/6) de-
composed rock material in fractures; thin, continuous,
white coats of lime on fractured faces.

In the profile colors have a hue of 5YR or 7.5YR, a valne of
3 or 4 dry or moist, and a chroma of 2 to 4. The A1 horizon
is 5 to 15 inches thick and is neutral to mildly alkaline. The
upper part of the C horizon is neutral to mildly alkaline, and
the lower part is mildly alkaline to moderately alkaline, Depth
to andesitic, basaltic, or tuffaceous bedrock is 20 to 40 inches.
Depth to the Cea horizon ranges from 19 to 30 inches.
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Karlo very cobbly clay, 0 to 9 percent slopes (KAB).—
This soil is in large, irregularly shaped areas on basaltic
tablelands.

Included with this soil in mapping are small, stony
areas and small, irregularly shaped areas of Catnip, Nine-
mile, and Madeline soils. Also included are narrow areas
of Home Camp and Newlands soils below rock escarp-
ments. These areas make up about 5 percent of the total
acreage.

The native vegetation consists mainly of low gray rab-
bitbrush and Sandberg bluegrass.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIs—241, dryland ; range site NV 23-1; wildlife
suitability group 8.

Kisring Series

The Kisring series consists of somewhat poorly drained

saline-alkali soils. They formed on low-lying lake terraces
in lacustrine sediment derived from andesite, basalt, tuff,
and pyroclastics, The slope range is 0 to 2 percent. Vegeta-
tion consists of greasewood and saltgrass. The elevation
ranges from 4,500 to 5,500 feet. The average annual pre-
cipitation is 6 to 8 inches, the average annual air tempera-
ture 1s 45° to 48° ., and the frost-free season is 100 to
120 days.
. In a representative profile a white salt crust, about 14
inch thick, covers the surface. The surface layer is light
brownish-gray fine sandy loam about 8 inches thick. Below
this is light brownish-gray fine sandy loam about 9 inches
thick. Between depths of 12 and 28 inches is light brown-
ish-gray to light-gray silty clay loam that contains silica-
cemented nodules. Light-gray silty clay loam or loam that
contains many silica-cemented nodules is at depths of 28
to 88 inches and below.

Kisring soils have slow permeability. The effective root-
ing depth is more than 60 inches. Available water capacity
is 6 to 10 inches. Runoff is medium, and the hazard of ac-
celerated erosion is slight. The seasonal high water table
is at a depth of 3 to 5 feet, but in wet phases it is within
a foot of the surface in places.

Representative profile of Kisring fine sandy loam, in
Washoe County, Nevada, 50 feet east and 200 feet south
of the west quarter corner of sec. 9, T. 38 N., R. 18 L.,
Mount Diablo base line and meridian :

Alsa—o0 to 3 inches, light brownish-gray (10YR 6/2) fine sandy
loam, dark brown (10YR 3/3) moist; upper 1/8 inch
is a white (10YR 8/1) salt crust; weak, thick, platy
structure ; slightly hard, very friable, nonsticky, non-
plastic; root erowns only; many very fine vesicular
pores; strongly effervescent; very strongly alkaline
(pH 9.6) ; abrupt, smooth boundary. 1 to 4 inches thick.

C1—3 to 7 inches, light brownish-gray (10YR 6/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak, thick, platy structure; slightly hard, very fri-
able, nonsticky, nonplastic ; few very fine roots; many
very fine vesicular pores: strongly effervescent; very
strongly alkaline (pH 9.6) ; clear, smooth boundary.
3 to T inches thick.

C2—7 to 12 inches, light brownigh-gray (10YR 6/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist ; massive;
slightly hard, very friable, nonsticky, nonplastic ; many
very fine and few fine and medinm roots; common
very fine interstitial pores; strongly effervescent;
very strongly alkaline (pH 9.6); abrupt, smooth
‘boundary. 3 to 6 inches thick.
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C3—12 to 17 inches, light brownish-gray (10YR 6/2) silty clay
loam, brown (10YR 4/3) moist; weak, thin, platy
strueture ; slightly hard, very friable, sticky, plastic;
common very fine roots; few fine tubular pores and
many very fine interstitial pores; strongly effer-
vescent ; very strongly alkaline (pH 9.4) ; clear, smooth
houndary. 3 to 6 inches thick.

Cdsica—17 to 28 inches, light-gray (10YR 7/2) silty clay
loam, brown (10YR 4/3) moist; many, coarse, faint,
grayish-brown (10YR 5/2) lime mottles; moderate,
thin and medium, platy structure; hard, friable, very
sticky, plastic; many very fine and few fine roots;
many very fine and fine tubular and interstitial pores;
about 10 percent very hard, firm, brittle, fine duri-
nodes ; violently effervescent ; moderately alkaline (pH
8.4) ; clear, wavy boundary. ¢ to 14 inches thick.

CBsica—28 to 88 inches, light-gray (10YR 7/2) silty clay
loam, dark grayish brown (10YR 4/2) moist; many,
medium and coarse, faint, grayish-brown (10YR 5/2)
lime and common, coarse, faint, dark yellowish-brown
(10YR 3/4) iron mottles; weak, medium, platy and
moderate, fine and medium, angular blocky structure;
hard, friable, sticky, plastic; few fine roots; many
very fine and fine interstitial pores; about 30 percent
very hard, firm, brittle, fine, cylindrical durinodes;
violently effervescent; moderately alkaline (pH 8.4);
clear, wavy boundary. 6 to 15 inches thick.

C6sica—38 inches, light-gray (2.5Y 7/2) loam, dark grayish-
brown (10YR 4/2) moist; many, medium and coarse,
faint, brown (10YR 4/8) iron mottles; moderate,
medium, subangular blocky structure; hard, friable,
slightly sticky, slightly plastic; many very fine in-
terstitial pores: about 70 percent very hard, firm,
brittle, fine, angular blocky durinodes; violently ef-
fervescent ; strongly alkaline (pH 8.6).

These goils are normally nonstony, but as much as 40 percent
of the surface is covered by cobblestones and stones if the soil
is immediately below steep Rubble land. The upper 6 to 16
inches is fine sandy loam, very fine sandy loam, or silt loam.
In this layer colors have a dry value of 6 or 7, a moist value
of 3 or 4, and a chroma of 2 or 3. This layer is massive or has
weak platy or granular structure and is strongly saline-alkali
affected. In the O horizon colors have a hue of 10YR or 2.5,
a dry value of 8 or 7, a moist value of 4 or 5, and a chroma of
2 or 3. This horizon is massive or has weak or moderate, platy
or angular blocky structure. The upper boundary of the Csica
horizon is 12 to 24 inches below the surface.

Kisring fine sandy loam (Kr].—This nearly level soil is
in a large, irregularly shaped area on lake terraces. It has
the profile described as representative for the series.

Included with this soll in mapping are areas of Kisring
fine sandy loam, wet, near small springs and seeps, areas of
very stony Kisring soils immediately below sloping Rub-
ble land, and areas of Couch and Zorravista soils. These
areas make up about 10 percent of the total acreage.

The seasonal high water table is at a depth of 3 to 5
feet. The native vegetation consists mainly of saltgrass
and greasewood. )

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VITw--227, dryland ; range site NV 23-10; wild-
life suitability group 4.

Kisring fine sandy loam, wet (Ks).—This nearly level
soil is in large, uniform areas and a few scattered, small
areas on lake terraces. )

Included with this soil in mapping are areas of Kisring
fine sandy loam and Couch and Lolak soils. These areas
make up about 10 percent of the total acreage.

Springs and seeps keep this soil wet. The seasonal high
water table is at a depth of 1 to 2 feet. The vegetation
consists mainly of salt-tolerant meadow grasses.
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This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIw-227, dryland ; not placed in a range site;
wildlife suitability group 2.

Langston Series

The Langston series consists of well-drained soils that
formed in gravelly beach material derived from basalt,
andesite, tuff, and pyroclastics. These soils are on dissected,
high-lying lake terraces. The slope range is 0 to 5 percent.
Vegetation consists of big sagebrush, spiny hopsage, Sand-
berg bluegrass, and Thurber needlegrass. The elevation
ranges from 4,500 to 5,500 feet. The average annual pre-
cipitation is 7 to 9 inches, the average annual air tempera-
l(:iure is 45° to 47° F., and the frost-free season is 80 to 100

ays.

In a representative profile the surface layer is grayish-
brown sandy loam and light brownish-gray gravelly
sandy loam about 7 inches thick. The next layer has 9
inches of brown or pale-brown sandy clay loam and grav-
elly sandy clay loam and 3 inches of pale-brown very
gravelly sandy loam. It is underlain, at a depth of 19
inches, by light brownish-gray and light-gray very grav-
elly sand, which extends to a depth of 54 inches or more.

Langston soils have moderately slow permeability. The
effective rooting depth is 50 to 60 inches. Available water
capacity is 4 to 6 inches. Runoff is slow, and the hazard of
accelerated erosion is moderate.

In this survey area Langston soils were mapped only as
a component of the Old Camp-Langston association.

Representative profile of Langston sandy loam in an
area of Old Camp-Langston association, in Washoe
County, Nevada, near the center of sec. 2, T. 36 N., R. 19 K.,
Mount Diablo base line and meridian:

Al11—0 to 134 inches, grayish-brown (10YR 5/2) sandy loam,
dark brown (10YR 3/3) moist; very thin light-gray
(10YR 7/2) surface crust; massive; slightly hard,
very friable, nonsticky, nonplastic; root crowns only;
many very fine and fine vesicular pores; neutral (pH
6.6) ; abrupt, smooth boundary. 0 to 3 inches thick.

A12—11% to 7 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam, dark brown (10YR 3/3) moist; weak,
coarse, prismatic structure; soft, very friable; non-
sticky, nonplastic; many very fine and fine roots and
few medium roots; many very fine interstitial pores
and few fine tubular pores; neutral (pH 6.6) ; clear,
smooth boundary, 3 to 7 inches thick.

B21t—7 to 11 inches, brown (10¥YR 5/3) sandy clay loam,
dark brown (10YR 4/3) moist; massive; hard, friable,
sticky, plastic; common very fine and fine roots and
few medium roots; many very fine interstitial pores
and few fine tubular pores; common thin clay bridges
between sand grains; many thin clay films in pores;
neutral (pH 6.8) ; clear, wavy boundary. 4 to 9 inches
thick.

B22t—11 to 16 inches, pale-brown (10YR 6/3) gravelly sandy
clay loam, dark brown (10YR 4/3) moist: massive;
hard, friable, sticky, plastic; many very fine and fine
roots and few medium roots; many very fine intersti-
tial pores; few thin clay bridges between sand grains;
common thin clay films in pores; neutral (pH 6.8) ;
clear, wavy boundary. 0 to 6 incheg thick.

IIB3t—16 to 19 inches, pale-brown (10YR 6/3) very gravelly
sandy loam, dark brown (10YR 4/3) moist; massive;
glightly hard, very friable, slightly sticky, slightly
plastic; many very fine and fine roots; many very
fine interstitial pores; common thin clay films in
pores; few thin clay bridges between sand grains;

neutral (pH 7.0) ; clear, wavy boundary. 2 te 5 inches
thick.

IIC1—19 to 31 inches, light brownish-gray (10YR 6/2) very
gravelly sand, brown (10YR 4/3) moist; single grain;
loose when dry or moist; many very fine and fine
roots and few medium roots; many very fine and
fine interstitial pores; effervescent in spots; few very
thin, white (10XR 8/2) undercoats of lime on pebbles
in places; mildly alkaline (pH 7.8); clear, wavy
boundary. 10 to 17 inches thick.

IIC2ca—31 to 54 inches, light-gray (10YR 7/2) very gravelly
sand, brown (10YR 4/3) moist; single grain; loose
when dry or moist; many very fine and fine roots
and few medium roots; many very fine and fine inter-
stitial pores; strongly effervescent; thin white (10YR
8/2) undercoats of lime on most pebbles; moderately
alkaline (pH 8.4).

The surface is gravelly or stony.

In the Al horizon colors have a dry value of 5 to 7, a
moist value of 3 or 4, and a chroma of 2 or 3, This horizon is
sandy loam or loamy sand. It is massive or has weak platy
or prismatic structure. The B2t horizon is 6 to 12 inches thick.
Colors in this horizon have a hue of 10YR or 7.5YR, a dry
value of 5 or 6, a moist value of 4 or 5, and a chroma of 2 or 8.
This horizon is sandy clay loam, clay loam, or heavy loam
that is as much as 35 percent gravel. It is massive or has
weak subangular blocky structure. The solum is 12 to 20
inches thiek. The C horizon consists of beach material that
is 65 to 90 percent gravel. Depth to the Cea horizon ranges
from 20 to 40 inches.

Lolak Series

The Lolak series consists of poorly drained, strongly
saline-alkali affected soils. They formed in lacustrine sedi-
ment derived from andesite, basalt, tuff, and pyroclastics
on basins or low lake terraces. The slope range is 0 to 2
percent, Vegetation consists of greasewood and inland
saltgrass. The elevation ranges from 4,500 to 5,600 feet.
The average annual precipitation is 8 to 12 inches, the
average annual air temperature is 41° to 45° F., and the
trost-free season is 80 to 100 days.

In a representative profile light-gray silty clay and light
brownish-gray silty clay loam about 4 inches thick are at
the surface. Below this, and extending to a depth of
about 60 inches, is light brownish-gray and light-gray clay
and silty clay that has iron mottles in the upper part.

Lolak soils have very slow permeability. The effective
rooting depth is more than 60 inches. Available water
capacity is 9 to 10 inches. Runoff is very slow, and in
places the soil is ponded. The hazard of accelerated erosion
15 slight, except on the Lolak loamy sand, overflow, where
it. is severe. The seasonal high water table is variable and
depends upon the water level in the adjacent lakes. It is
at least at a depth of 4 to 5 feet in spring, but it is at the
surface in places in years of heavy precipitation.

Representative profile of Lolak silty clay, 500 feet north
of the southwest corner of sec. 5, T. 38 N., R. 18 E., Mount
Diablo base line and meridian:

C1—O0 to 2 inches, light-gray (10YR 7/2) silty clay, dark gray-
ish brown (10YR 4/2) moist; weak, medium, platy
gtructure ; hard, friable, sticky, plastic; few very fine
roots; few fine vesicular and tubular pores; strongly
saline; strongly effervescent; very strongly alkaline
{pH 9.6) ; abrupt, smooth boundary. 0 to 6 inches thick,

C2—2 to 4 inches, light brownish-gray (10YR 6/2) silty clay
loam, dark grayish-brown (10YR 4/2) moist; weak,
fine and very fine, angular blecky strueture; hard,
friable, sticky, plastic; few very fine roots; many very
fine interstitial pores; strongly saline; strongly effer-
vescent ; very strongly alkaline (pH 9.6); abrupt,
smooth boundary. 1 to 6 inches thick.



SURPRISE VALLEY-HOME CAMP AREA, CALIFORNIA-NEVADA

(C3—4 to 12 inches, light brownish-gray (10YR 6/2) silty clay,
very dark grayish brown (10YR 3/2) moist; strong,
fine, angular blocky structure; very hard, very sticky,
very plastic; common very fine and fine roots; many
fine interstitial pores; strongly saline; mostly effer-
vescent but strongly effervescent in spots; very
strongly alkaline (pH 9.6) ; clear, smooth boundary.
4 to 12 inches thick.

C4—12 to 18 inches, light brownish-gray (10YR 6/2) silty clay,
dark grayish-brown (10YR 4/2) moist; few, medium,
very dark grayish-brown (10YR 3/2) iron mottles;
strong, medium, angular blocky structure; very hard,
very firm, very sticky, very plastic; common very fine
roots ; many fine interstitial pores; moderately saline;
mostly effervescent but strongly effervescent in spots;
very strongly alkaline (pH 9.8) ; clear, smooth bound-
ary. 3 to 12 inches thick.

(C5—18 to 40 inches, light brownigh-gray (10YR 6/2) clay, dark
grayish brown (10YR 4/2) moist; few, medium, very
dark grayish-brown (10YR 3/2) mottles and common,
fine, white (10YR 8/1) astrocods; moderate, medium,
angular blocky structure ; peds have conchoidal faces;
very hard, very firm, very sticky, very plastic; few
very fine and fine roots; few fine interstitial pores;
slightly saline; mostly effervescent but strongly effer-
vescent in spots: very strongly alkaline (pH 9.2);
clear, smooth boundary. 12 to 36 inches thick.

C6--40 to 60 inches, light-gray (10YR 7/2) clay, dark grayish
brown (10YR 4/2) moist; few, fine, dark-brown
(75YR 4/4) mottles; massive; very hard, very firm,
very sticky, very plastic; moderately saline; mostly
effervescent but strongly effervescent in spots; very
strongly alkaline (pH 9.2).

In the upper 2 to 8 inches colors have a hue of 10YR or 2.5Y,
a dry value of 6 or 7, a moist value of 3 to 5, and a chroma of
1 to 8. This material generally is silty clay loam or silty clay
but in places is loamy sand. It has weak or moderate platy,
granular, or bloeky structure or is single grained. In the
horizons below this depth, colors have a hue of 10YR, 2.5Y, or
5Y; a dry value of 6 or 7; a moist value of 3 to 5; and a chroma
of 1 to 3. These horizons are mottled in places. They are mas-
sive or have weak to strong, fine or medium, blocky structure.
These soils are saline-alkali affected. The horizons that have
the greatest accumulation of soluble salts, sodium, and lime
are in the upper 20 inches.

Lolak loamy sand, overflow (IK).—This nearly level
soil is in very small, irregularly shaped areas on low ter-
races. The profile is similar to the one described as repre-
sentative for the series, except that salt- and alkali-free
loamy sand is between depths of 0 and 12 inches.

Included with this soil in mapping are narrow ridges of
Lolak silty clay, a few sand dunes, and a few narrow
stringers of Zorravista soils. These areas make up about 10
percent of the total acreage.

The hazard of erosion is severe. This soil is subject to
occasional flooding by runoff from higher lying areas. The
native vegetation consists mainly of a sparse stand of
greasewood and saltgrass.

This soil is not suitable for irrigated crops. It is mainly
used for livestock grazing and wildlife habitat. Capability
unit VIIw-205, dryland; range site NV 23-2; wildlife
suitability group 4.

Lolak silty elay (lm).—This nearly level soil is in fairly
large, irregularly shaped areas on lake terraces on the val-
ley floor adjacent to lakes in Surprise Valley. This soil has
the profile described as representative for the series.

Included with this soil in mapping are areas of Raglan
and Survya soils and small areas of the land type Playas
on slightly elevated positions. These areas make up about
5 percent of the total acreage.
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The hazard of erosion is slight. The native vegetation
consists mainly of a sparse stand of greasewood and salt-
orass,

The soil is not snitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIw-205, dryland ; range site NV 23-10; wild-
life suitability group 4.

Lolak-Zorravista association {IN}—This association
consists of nearly level soils in one fairly large, irregularly
shaped area and several smaller arcas where sand dunes
have been deposited on lake terraces. These soils are mainly
in the southern and eastern parts of Surprise Valley. This
association is about 60 percent Lolak silty clay and about
30 percent Zorravista fine sand, 0 to 15 percent slopes. The
Lolak soil is clayey. The Zorravista seil is sandy and con-
sists of semistabilized sand dunes.

TIncluded with this soil in mapping are areas of Lolak
loamy sand, overflow, and Couch soils. These areas make
up about 10 percent of the total acreage.

The Lolak soil has a slight hazard of erosion. The Zorra-
vista soil has a severe hazard of soil blowing. The Lolak
soil has a native vegetation that consists of a sparse stand
of greasewood and saltgrass. The native vegetation on the
Zorravista soil consists of big sagebrush, greasewood, and
four-wing saltbush.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
Lolak part: Capability unit VIIw-205, dryland; range
site NV 23-10; wildlife suitability group 4. Zorravista
part: Capability unit VIIs-224, dryland; range site NV
28-11; wildlife suitability group 9.

Longval Series

The Longval series consists of well-drained soils that
formed in alluvium derived from mixed basic rock. The
slope range is 2 to 15 percent. Vegetation consists of lodge-
pole pine, big sagebrush, grasses, and forbs. The elevation
ranges from 7,000 to 8,500 feet. The average annual pre-
cipitation is 20 to 30 inches, the average annual air tem-
perature is 89° to 41° F., and the frost-free season is less
than 50 days.

In a representative profile the surface layer is grayish-
brown, strongly acid to medium acid fine sandy loam about
15 inches thick. Below this is pale-brown, medium acid
eravelly fine sandy loam about 19 inches thick. Weathered
basaltic bedrock is at a depth of 34 inches.

Longval soils have moderately rapid permeability. The
effective rooting depth is 20 to 40 inches. Available water
capacity is 4 to 6 inches. Runoff is medium, and the hazard
of accelerated erosion is moderate.

Representative profile of Longval fine sandy loam, 2 to
15 percent slopes, in Lassen County, California, near the
south quarter corner of sec. 21, T. 38 N., R. 16 K., Mount
Diablo base Iine and meridian:

01—1 inch to 0, very dark grayish-brown (10YR 3/2) needle
litter, very dark brown (10YR 2/2) moist; very
strongly acid (pH 5.0) ; abrupt, smooth boundary. 0 to
214 inches thick.

Al11—0 to 4 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) moist ; moderate,
very fine and fine, granular struecture; soft, very fri-
able, nonsticky, nonplastic; many very fine roots;
many very fine interstitial pores; strongly acid (pH
5.5) ; clear, smooth boundary. 8 to 6 inches thick.
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A12-—4 to 15 inches, grayish-brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
moderate, very fine, fine, and medium, granular struc-
ture; soft, very friable, nonsticky, nonplastic; com-
mon very fine and fine roots and many medium and
coarse roots; many very fine interstitial pores; me-
dium acid (pH 5.7); clear, wavy boundary. 7 to 12
inches thick.

B2—15 to 34 inches, pale-brown (10YR 6/3) gravelly fine
sandy loam, dark grayish-brown (10YR 4/2) moist;
massive; soft, very friable, nonsticky, nonplastic;
common very fine and fine roots and few medium and
coarse roots; many very fine interstitial pores; me-
dium acid (pH 5.8) ; clear, irregular boundary. 9 to 21
inches thick,

R—34 inches, light-gray (N 7/0) weathering basaltic bedrock,
very dark gray (N 3/0) moist; weathered in the upper
3 to 5 inches; few thin and moderately thick clay films
in rock pores and filling cracks.

Thickness of the solum and depth to bedrock range from
20 to 40 inches. Colors in the A1l horizon are 10YR or 7.5YR
in hue, have a dry value of 3 to 5, a moist value of 2 or 3,
and a chroma of 1 or 2. This horizon has moderate to strong,
granular structure. Base saturation of the Al horizon is less
than 50 percent. Colors in the B2 horizon have a hue of 10YR
and 7.5YR, a dry value of 6 or 7, a moist value of 3 to 5, and
a chroma of 2 to 4. The B2 horizon is dominantly fine sandy
loam or sandy loam and is as much as 35 percent gravel. It
is massive or ranges to weak, fine to coarse, subangular blocky
or granular structure. A C horizon is present in places in areas
where bedrock is below a depth of 30 inches,

Longval fine sandy loam, 2 to 15 percent slopes
(LOC].—This soil is on mountains in large, irregularly
shaped areas and in several smaller, seattered areas along
the western edge of the survey area. Slopes are concave.

Included with this soil in mapping are areas of Cam-
pone, Newlands, and Snag soils that make up about 10 per-
cent of the total acreage.

The native vegetation consists mainly of lodgepole pine
and an understory of big sagebrush, grasses, and forbs.

This soil is not suitable for irrigated crops. It is used
mainly for limited livestock grazing, some woodland prod-
uets, wildlife habitat, and watershed. Capability unit VIe—
220, dryland ; not placed in a range site; wildlife suitabil-
ity group 10.

Lyonman Series

The Lyonman series consists of well-drained soils that
formed in residuum and localized alluvium derived from
dominantly andesite and basalt mixed voleanic rocks.
These sotls are in the Warner Mountains. The slope range
is 15 to 50 percent. Vegetation consists of white fir and
ponderosa pine and an understory of grass and browse.
The elevation generally ranges from 7,000 to 8,000 feet, but
on north-facing slopes is as low as 5,600 feet. The average
annual precipitation is 16 to 25 inches, the average annual
air temperature is 41° to 44° F., and the frost-free season
is 60 to 80 days.

In a representative profile a 114-inch layer of white fir
needles in various stages of decomposition covers the sur-
face. The surface layer is dark grayish-brown and brown
sandy loam and cobbly loam about 13 inches thick. Below
this 1s brown and light yellowish-brown cobbly clay loam
about 21 inches thick. The underlying material is brown
to pale-brown clay loam to a depth of 48 inches.

Lyonman soils have moderately slow permeability. The
effective rooting depth is 40 to 60 inches. Available water
capacity is 7 to 8 inches.
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Representative profile of Lyonman sandy loam, 15 to 80
percent slopes, in Modoe County, California, near the
center of the southwest quarter of sec. 14, T. 43 N., R. 15 K.,
Mount Diablo base line and meridian :

0—114 inches fo 0, white fir needles in various stages of de-
composition; slightly acid (pH 6.1); abrupt, wavy
boundary. 1 to 3 inches thiek.

Al11—0 to 2% inches, dark grayish-brown (10YR 4/2) sandy
loam, very dark brown (7.5YR 2/2) moist; massive;
soft, very friable, nonsticky, nonplastic; common fine
and very fine rootg; many very fine interstitial pores;
slightly acid (pH 6.1) ; abrupt, wavy boundary. 1 to
8 inches thick,

A12—214 to 13 inches, brown (7.5YR 5/3) cobbly loam, dark
brown (7.5YR 3/2) moist; strong, very fine, granular
structure; slightly hard, very friable, nonsticky,
slightly plastic; many fine, medium, and coarse roots;
many very fine inferstitial pores; slightly acid (pH
6.2) ; abrupt, wavy boundary. 2 to 12 inches thick.

B2t—13 to 24 inches, brown (10YR 5/3) cobbly clay loam,
brown (10YR 4/8) moist; moderate, fine, angular
blocky structure; hard, firm, sticky, plastic; few fine
and medium and many coarse roots; many very fine
tubular pores and common fine interstitial pores;
common thin clay films in pores and on ped faces;
slightly acid (pH 6.1) ; clear, wavy boundary. 8 to
15 inches thick.

C1—24 to 34 inches, light yellowish-brown (10¥R 6/4) cobbly
clay loam, brown (10YF 4/3) moist; common, fine, dis-
tinet, dark-gray (10YR 4/1) organic stains and few,
fine, faint, brownish-yellow {(10YR 6/6) iron mottles;
massive; very hard, firm, sticky, plastic; many medium
and few fine and very fine roots; many very fine tubu-
lar pores; few thin clay films in pores; medium acid
(pH 5.8) ; abrupt, wavy boundary. 5 to 13 inches thick.

C2—34 to 88 incheg, brown (10YR 5/3) clay loam, brown
(10YR 5/3) moist; common, fine and mediam, dis-
tinct, dark-gray (10YR 4/1) organie stains and few,
fine, faint light yellowish-brown (10YR 6/4) iron mot-
tles; moderate, medinm, angular block structure;
very hard, firm, sticky, plastic; few very fine and fine
roots; many very fine tubular pores; medium acid
(pH 5.8) ; abrupt, wavy heundary. 2 to 6 inches thick.

€3—38 to 48 inches, pale-brown (10YR 6/3) clay loam, brown
(10YR 5/8) moist; common, fine, distinct, dark-gray
(10YR 4/1) organie stains and brownish-yellow
(10YR 6/6) iron mottles; massive; very hard, very
firm, sticky, plastic; few very fine roots; few very
fine pores; medium acid (pH 5.8).

Depth to bedrock ranges from 40 inches to more than 60
inches. In the A horizon colors have a hue of 10YR or 7.5YR,
a dry value of 4 or 5, a moist value of 2 or 8, and a ¢hroma of
1 to 3. This horizon has mostly moderate or strong, granular
or subangular blocky structure but is massive in places in the
upper part, Reaction is slightly acid {o strongly acid. In the
B2t horizon colors have a hue of 10YR or 7.5YR, a dry value
of & or 6, a moist value of 3 or 4, and a chroma of 3 or 4, This
horizon is massive or has moderate to strong, subangular blocky
structure. It is dominantly clay loam or sandy elay loam but
in places is heavy loam. Reaction is slightly acid to strongly
acid. In the C horizon colors have a hue of 10YR or 7.5YR, a
dry value of § or 6, a moist value of 4 or 5, and a chroma of 2 to
4. Gravel, cobblestones, and stones make up 2 to 35 percent of
the soltum.

Lyonman sandy loam, 15 to 30 percent slopes [LYE}.—
This soil is in fairly large, irregularly shaped areas on
mountain uplands. It has the profile deseribed as repre-
sentative for the series.

Included with this soil in mapping are areas of Waca
and Tourn soils, areas of soils that are similar to Lyon-
man soils except that bedrock is at a depth of less than 40
inches, and areas of steeper Liyonman soils, These arcas
make up about 20 percent of the total acreage.
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Runoff is medium, and the hazard of erosion is moderate.
The native vegetation consists mainly of white fir, ponder-
osa pine, and an understory of grass and browse.

This soil is not suitable for irrigated crops. It is used
mainly for timber production, limited livestock grazing,
wildlife habitat, and watershed. Capability unit VIe-200,
dryland; not placed in a range site; wildlife suitability
group 10.

Lyonman sandy loam, 30 to 50 percent slopes {LYF).—
This steep soil is in fairly large, irregularly shaped areas
on the sides of mountains. Included in mapping are areas
of Waca and Home Camp soils, soils that are similar to
Lyonman soils except that their subsoil is more than 33
percent coarse fragments, and Rock outerop. These areas
make up about 20 percent of the total acreage.

Runoff is rapid, and the hazard of erosion is severe, The
native vegetation consists mainly of white fir, ponderosa
pine, and an understory of grass and browse.

This soil is not suitable for irrigated crops. It is used
mainly for timber produetion, limited livestock grazing,
wildlife habitat, and watershed. Capability unit VIIe—200,
dryland; not placed in a range site; wildlife suitability
group 10.

Madeline Series

The Madeline scries consists of well-drained soils that
formed in residuum from tuff, basalt, and andesite, They
are on mountain uplands. The slope range 1s 2 to 50 per-
cent. Vegetation consists of big sagebrush, bitterbrush,
bluebunch wheatgrass, and Thurber needlegrass. The ele-
vation ranges from 5,000 to 7,000 feet. The average annual
precipitation is 10 to 14 inches, the average annual air
temperature is 41° to 44° F., and the frost-free season 1s 80
to 100 days. .

In a representative profile the surface layer is dark-
brown very stony loam and sandy clay loam about 8 inches
thick. Below this is dark-brown sandy clay and gravelly
clay about 6 inches thick. Scoriaceous basalt bedrock 1s at
a depth of 14 inches. )

Madeline soils have slow permeability. The effective
rooting depth is 10 to 20 inches. Available water capacity
is 3 to 4 inches. Runoff is medium, and the hazard of accel-
erated erosion is moderate.

Representative profile of Madeline very stony loam, 2
to 30 percent slopes, in Washoe County, Nevada, near the
center of the northwest quarter of sec. 35, T. 38 N., R. 18 K.,
Mount Diablo base line and meridian ;

A1—0 to 2 inches, dark-brown (7.5YR 4/2) very stony loam,
dark brown (7.5YR 3/2) moist; weak, coarse, platy
parting to strong, very fine, granular structure;
slightly hard, friable, sightly sticky, slightly plastic;
few very fine and fine roots ; many very fine interstitial
pores ; common very thin clay coatings on sand grains;
neutral (pH 6.6); abrupt, smooth boundary. 2 to 4
inches thick.

B1t—2 to 8§ inches, dark-brown (10YR 4/3)} sandy clay loam,
dark brown (10¥YR 3/3) moist; moderate, medium,
prismatic parting to strong, fine and medium, sub-
angular blocky structure ; slightly hard, friable, sticky,
plastic; common very fine and few fine roots; many
very fine and fine tubular pores; continuous very thin
clay coatings on sand grains and common thin clay
films as bridges; neutral (pH 6.6); clear, slightly
wavy boundary. 0 to 8 inches thick,

B21t—S8 to 12 inches, dark-brown (7.5YR 3/2) sandy clay, dry
or moist; moderate, fine and medium, subangular

blocky structure; hard, friable, sticky, plastic; com-
mon very fine and few fine roots; many very fine and
fine tubular pores; continuous very thin clay coatings
on sand graing and common thin clay films on ped
faces and in pores; neutral (pH 6.6) ; abrupt, smooth
boundary. 3 to 10 inches thick.

B22t—12 to 14 inches, dark-brown (7.5YR 8/2) gravelly clay,
dry or moist; strong, fine and medium, angular blocky
structure; very hard, firm, sticky, plastic; many very
fine and fine roots matted on top of underlying bed-
roek ; common very fine and fine tubular pores; con-
tinuous thin and moderately thick clay films on ped
faces and in pores; neutral (pH 6.6) ; abrupt, irregular
boundary. 2 to 6 inches thick.

R—14 to 20 incheg, scoriacecus basalt bedrock.

Colors throughout the profile range from 10YR to 5YR in
hue, have a dry value of 4 or T, and a moist value of 3 or 4
Chroma. ranges from 2 to 4 in all horizons except the Al and
B1t, where it is 2 or 3.

The Al horizon is loam or sandy clay loam, It has moderate
to strong, very fine to fine, granular structure or is massive. Re-
action is slightly acid to neutral. The B2t horizon is clay or
sandy clay that is as much as 35 percent gravel or cobble-
stones, It has weak to strong, medium and coarse, prismatic or
blocky structure. Reaction in the B2t horizon is slightly acid to
neutral. Depth to bedrock ranges from 10 to 20 inches.

Madeline very stony loam, 2 to 30 percent slopes
{(MAD).—This soil is in very large, irregularly shaped arcas
on uplands. It has the profile described as representative
for the series.

Included with this soil in mapping are areas of Mende-
boure soils, areas of steep Rubble land on slopes of col-
luvium, and a few areas where rocks crop out. These areas
make up about 10 percent of the total acreage.

The native vegetation consists mainly of big sagebrush,
bitterbrush, bluebunch wheatgrass, and Thurber needle-
grass. :

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VI1s-237, dryland ; range site NV 23-15; wild-
life suitability group 6.

Madeline very stony loam, 30 to 50 percent slopes
[MAF).—This soil is in fairly large, irregularly shaped areas
on mountains. Included in mapping are mainly areas of
Mendeboure soils, areas of Rubble land, and areas where
rocks crop out. These arcas make up about 20 percent of
the acreage.

The native vegetation consists mainly of big sagebrush,
bitterbrush, bluebunch wheatgrass, and Thurber needle-
grass.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIs-237, dryland ; range site NV 23-15; wild-
life suitability group 6.

Marsh

Marsh [Mh) is & miscellaneous land type that occupies
many small, scattered areas near the edges of natural
springs and seeps. This land type is nearly level to gently
sloping. Tt is on flood plains, low lake terraces, and al-
luvial fans.

The native vegetation consists mainly of bulrush, spike-
rush, cattails, and other water-tolerant plants.

Marsh is saturated most of the year. It is too wet to be
used for production of hay, but in places areas are used
for late-season pasture for livestock and for wildlife habi-
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tat. Capability unit VIIw-200, dryland; not placed in a
range site; not placed in a wildlife suitability group.

Mascamp Series

The Mascamp series consists of well-drained soils on
uplands. They formed in residuum and localized alluvium
derived from andesite, basalt, tuff, and pyroclastics. The
slope range is 2 to 15 percent. Vegetation consists of big
sagebrush, bluebunch wheatgrass, and Thurber needle-
grass. The elevatton ranges from 5,500 to 6,500 feet. The
average annual precipitation is 10 to 12 inches, the average
annual air temperaturs is 42° to 44° F., and the frost-free
season is 80 to 100 days.

In a representative profile the surface layer is light
brownish-gray extremely stony sandy loam and grayish-
brown very cobbly and gravelly sandy loam about 7 inches
thick. The next layer is brown very cobbly and gravelly
sandy clay loam about 8 inches thick. Light-gray tuff bed-
rocl is at a depth of 15 inches.

Mascamp soils have moderately slow permeability. The
cffective rooting depth is 10 to 20 inches. Available water
capacity is 1 to 2 inches. Runoff is slow, and the hazard
of accelerated erosion is slight.

Representative profile of Mascamp extremely stony
sundy loam, 2 to 15 percent slopes, in Washoe County, Ne-
vada, 400 feet south and 800 feet west of the northeast
corner of see. 3, T. 40 N., R. 19 K., Mount Diablo base line
and meridian:

A11—0 to 2 inches, light brownish-gray (10YR 6/2) extremely
stony sandy loam, very dark grayish brown (10YR 8/2)
moist ; massive; stightly hard, friable, nonstieky, non-
plastic; root crown only; many fine and very fine
vesicular pores; neutral (pH 6.6); abrupt, slightly
wavy boundary. 0 to 2 inches thick.

A12—2 to 7 inches, grayish-brown (10YR 5/2) very cobbly and
gravelly sandy loam, dark brown (10YR 3/3) moist;
moderate, fine, granular structure: soft, very friable,
slightly sticky, slightly plastic; many very fine and
fine roots; many very fine and fine interstitial pores;
neutral (pH 6.6) ; clear, smooth boundary. 4 to 8 inches
thick.

B2t—7 to 10 inches, brown (10YR 5/3) very cobbly and gravelly
sandy clay loam, dark brown (i0YR 3/3) moist; mod-
erate, medium and fine, subangular blocky structure;
hard, friable, sticky, plastic; many very fine and fine
roots; many very fine interstitial pores and few fine
tubular pores; common thin clay films on ped faces
and many thin clay filmg in pores; neatral (pH 6.6) ;
clear, smooth boundary. 3 to 6 inches thick.

B3t—10 to 15 inches, brown (10YR 5/3) very cobbly, stony,
and gravelly sandy clay loam, dark brown (10YR 3/3)
moist; massive; hard, friable, sticky, plastie; com-
mon very fine and fine roots: few fine tubular pores;
neutral (pH 6.8); abrupt, wavy boundary. 2 to 6
inches thick.

R—15 to 22 inches, light-gray (5Y 7/1) tuff bedrock: white
(10YR 8/2) lime ecoats the surface and sides of
erevices.

The Al horizon ranges from 5 to 9 inches in thickness. In
this horizon colors generally have a dry value of 4 or 5, but
may be as high as 6 in the upper 1 or 2 inches. They have a
moist value of 2 or 3 and a chroma of 2 or 3. The Al horizon is
sandy loam or loam in texture, and it is 20 to 50 percent cobble-
stones and stones and 10 to 25 percent gravel. It is massive
or has platy, blocky, or granular structure. In the B2t horizon
colors have a hue of 10YR or T5YR, a dry value of § or 6,
a moist value of 8 or 4, and a chroma of 3 or 4. Texture of
this horizon is dominantly sandy clay loam but in places it is
heavy loam and clay loam. The B2t horizon iz 50 to 75 per-
cent cobblestones and stones and 10 to 25 percent gravel. It

has weak to moderate subangular blocky structure. Thickness
of the solum and depth to bedrock is 10 to 20 inches.

Mascamp extremely stony sandy loam, 2 to 15 per-
cent slopes (MLC).—This soil is mainly in large, irregu-
larly shaped areas and in many small, scattered areas. It
is on mountain uplands. Stones and a few cobblestones
cover about 80 percent of the surface.

Included with this soil in mapping are areas of Rock
outcrop, Mendeboure soils, and a few narrow areas of
Home Camp and Newlands soils. These areas make up
ahout 10 percent of the total acreage.

The native vegetation consists mainly of big sagebrush,
bluebunch wheatgrass, and Thurber needlegrass.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIs-237, dryland; range site NV 23-20;
wildlife suitability group 7.

McConnel Series

The McConnel series consists of somewhat excessively
drained soils. They formed in gravelly beach and bar de-
posits derived from andesite, basalt, tuff, and pyroclastics.
The slope range is 0 to 5 percent. Vegetation consists of big
sagebrush, shadscale, spiny hopsage, and Indian rice-
grass. The elevation ranges from 4,500 to 5,000 feet. The
average annual precipitation is 7 to 10 inches, the average
annual air temperature is 46° to 49° F., and the frost-free
season is 100 to 130 days.

In a representative profile the surface layer is light
brownish-gray gravelly loam about 2 inches thick. Below
this is light brownish-gray gravelly fine sandy loam and
sandy loam about 10 inches thick. The underlying material
is light-gray to pale-brown, stratified very gravelly loamy
sand and very gravelly sand to a depth of 48 inches.

McConnel soils have moderately rapid permeability. The
effective rooting depth is more than 60 inches. Available
water capacity is 4 to 5 inches. Runoff is slow to medium,
and the hazard of accelerated erosion is slight to moderate.

Representative profile of McConnel sandy loam, 0 to 5
percent slopes, in Washoe County, Nevada, 1,200 feet west
and 300 feet north of the southwest corner of sec. 16, T.
36 N, R. 20 E., Mount Diablo base line and meridian:

Al—0 to 2 inches, light brownish-gray (10YR 6/2) gravelly
loam, dark brown (10YR 3/3) moist; massive; slight-
1y hard, friable, nonsticky, nonplastic; few very fine
and fine roots; many very fine and fine vesicular
pores; moderately alkaline (pH 84); clear, wavy
boundary. 1 to 6 inches thick.

B21—2 to T inches, light brownish-gray (10YR 6/2) sandy
loam, dark brown (10YR 3/3) moist: weak, thin and
medium, platy parting to moderate, very fine, granu-
lar structure; slightly hard, friable, slightly sticky,
slightly plastic; many very fine and fine and few
medium roots; many very fine interstitial pores; com-
mon collodial coatings on sand grains; moderately
alkalire (pH 84); clear, wavy boundary. 4 to 10
inches thick.

B22—7 to 12 inches, light brownish-gray (10YR 6/2) gravelly
fine sandy loam, brown (10YR 4/3) moist; moderate,
thin and medium platy structure; hard, friable,
slightly sticky, slightly plastic ; many very fine and fine
and few medium roots; few fine tubular pores; few
thin clay films on plate tops; effervescent ; moderately
?}111'{31?]18 (pH 8.4) ; clear, wavy boundary, 4 to 8 inches

ick.

IIClca—12 to 34 inches, light-gray (10YR 7/2) very gravelly
loamy sand (60 percent gravel}, brown (10YR 4/3)
moist; massive; soft, very friable, nonsticky, non-
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plastic; few very fine and fine roots; many fine inter-
stitial pores; violently effervescent; strongly alkaline
(pH 8.8) ; clear, wavy boundary. 18 to 24 inches thick.
I1C2—34 to 48 inches, pale-brown (10YR 6/3) very gravelly
sand (65 percent gravel), brown (10YR 4/3) moist;
single grained ; loose when dry or moist; common very
fine and fine roots; many very fine and fine interstitial
183081'88; violently effervescent; strongly alkaline (pH
.8).

Colors throughout the profile have a hue of 10YR or 25Y.
In the A1l horizon colors have a dry value of 5 or 6, a moist
value of 3 or 4, and a chroma of 2 or 3. 'This horizon is gravelly
loam, fine sandy loam, or sandy loam and is massive or has
weak or moderate, platy structure. Tn the B2 and C horizons
colors have a dry value of 5 to 7, a moist value of 3 to 5, and
a chroma of 2 or 3. The B2 horizon has weak or moderate, platy,
granular, or subangular blocky stracture. Reaction in this
horizon is neutral to strongly alkaline. Depth to the IIC hori-
zon ranges from 10 to 24 inches, Gravel in the IIC horizon is
parily or completely lime-coated in the upper part. Reaction in
this horizon is moderately alkaline to strongly alkaline.

McConnel sandy loam, 0 to 5 percent slopes (MMB).—
This soil is in fairly large, long areas on lake bars and
terraces. It has the profile described as representative for
the series.

Included with this soil in mapping are narrow areas of
McConnel sandy loam, overwash, and small areas of Peg-
ler and Vylach soils. These areas make up about 10 percent
of the total acreage.

The native vegetation consists mainly of big sagebrush,
shadscale, and Indian ricegrass.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIs-285, dryland; range site NV 23-12; wild-
life suitability group 9.

McConnel sandy loam, overwash, 0 to 2 percent
slopes [MNA)—This soil occupies fairly uniform, large
areas in broad, shallow drainageways that dissect lake
bars and terraces. The profile of this soil is similar to the
one described as representative for the series except for
the overwash sediment from higher lying arcas. Also, this
soil has a finely stratified surface layer that is dominantly
sandy loam but ranges from sand to loam and is as much as
20 percent gravel.

Included with this soil in mapping are narrow areas of
barren Riverwash along gullies, gravelly areas, and a few
higher lying islands of McConnel sandy loam that are not
subject to overflow,

This soil is subject to frequent flooding of short dura-
tion. The native vegetation consists mainly of big sage-
brush, basin wildrye, and Indian ricegrass.

This soil is not suitable for irrigated crops. It is used
mainly for limited livestock grazing and wildlife habitat.
Capability unit VIIw-222, dryland ; range site NV 23-5;
wildlife suitability group 7.

McConnel-Badland association (MO).—This associa-
tion consists of nearly level to gently sloping soils on ter-
races and steep soils on short terrace breaks. These soils
are in irregularly shaped areas. This association is about
50 percent McConnel sandy loam, 0 to 5 percent slopes, and
about 45 percent Badland. The McConnel soil is on terrace
tops. The Badland is soft lake sediment on terrace breaks.

Included with this soil in mapping are small, irregularly
shaped areas of Langston soil. These areas make up about
5 percent of the total acreage.

The McConnel soil has a plant cover consisting of big
sagebrush, shadscale, spiny hopsage, and Indian ricegrass.
The Badland is nearly barren.

These soils are not suitable for irrigated crops. The
McConnel soil is used mainly for livestock grazing and
wildlife habitat. The Badland areas have little economic
use. McConnel part: Capability unit VIIs—285, dryland;
range site NV 23-12; wildlife suitability group 9. Badland
part: Capability unit VIITe-224, dryland; not placed
in a range site; not placed in a wildlife suitability group.

Mendeboure Series

The Mendeboure series consists of well-drained soils that
formed in alluvium and colluvium derived from mixed
basic rocks. These soils are on mountain uplands. The slope
range is 30 to 50 percent. Vegetation consists mainly of big
sagebrush and bluebunch wheatgrass. The elevation ranges
from 4,400 to 7,500 feet. The average annual precipitation
is 12 to 16 inches, the average annual air temperature is
41° to 44° F., and the frost-free season is 90 to 100 days.

In a representative profile the surface layer is grayish-
brown very stony loam about 8 inches thick Below this is
dark grayish-brown and brown very stony clay loam grad-
ing to light clay about 12 inches thick. The next layer is
brown very stony elay loam about 16 inches thick. Andesite
bedrock is at a depth of 31 inches.

Mendehoure soils have slow permeability. The eflective
rooting depth is 20 to 40 inches. Available water capacity
is 2 to 3 inches. Runoff is medium, and the hazard of
accelerated erosion is severe.

In this arca Mendehoure soils were mapped only as a
component, of Rubble land-Mendeboure association.

Representative profile of Mendeboure very stony loam,
in an area of Rubble land-Mendeboure association, Modoc
County, California, 200 feet south and 1,400 feet west of
the west quarter corner of sec. 5, T. 38 N,, R. 17 E., Mount
Diablo base line and meridian :

A1—0 to 8 inches, grayish-brown (10YR 5/2) very stony loam,
upper 1 inch is light brownish gray (10YR 6/2) ; dark
brown (10¥R 3/3) moist; massive; slightly hard, fri-
able, sticky, plastic; common very fine and few fine
roots ; many very fine vesicular and interstitial pores;
slightly acid (pH 6.3) ; abrunt, smooth boundary. 3 to
9 inches thick.

B1it-—3 to 8 inches, dark grayish-brown (10YR 4/2) very stony
clay loam, dark brown (10YR 3/3) moist ; weak, coarse
and medium, subangular blocky structure; slightly
hard, friable, sticky, plastic; many very fine and few
fine roots; many very fine tubular and interstitial
pores; very few clay filmg on ped faces; neutral (pH
6.9) ; clear, wavy boundary. 0 to 6 inches thick.

B2t—8 to 15 inches, brown (10YR 5/8) very stony light clay,
dark brown (10YR 8/3) moist; moderate, medium,
angular blocky structure ; hard, friable, sticky, plastic;
many very fine and few fine roots ; many thin clay films
on ped faces and many moderately thick continuous
clay films in pores; neutral (pH 6.8); clear, wavy
boundary. 8 to 12 inches thick.

B31t—15 to 25 inches, brown {(10YR 5/3) very stony clay loam,
brown (10YR 4/3) moist; weak, coarse and medium,
subangular blocky structure; hard, friable, sticky,
plastic; common very fine and few fine roots ; common
very fine tubular pores; common thin clay films on
ped faces and many thin elay films in pores; neutral
(pH 6.9) ; gradual, smooth boundary. 8 to 12 inches

thick.
B32t—25 to 81 inches, brown (10YR 5/8) very stony clay loam,
brown (10YR 4/3) moist; massive; hard, friable,
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sticky, plastic; common very fine roots in fractures;
common very fine tubular pores; few thin clay films as
bridges and common thin clay films in pores; neutral
(pH 6.9) ; abrupt, irregular boundary. 6 to 12 inches
thick,

R—31 inches, andesitic bedrock.

Thickness of the solum and depth to bedrock range from
20 to 40 inches.

The Al horizon ranges from 8 to 9 inches in thickness, In
this horizon colors have a dry value of 4 or 5, a moist value of
2 or 3, and a chroma of 2 or 3. This horizon is loam, sandy clay
loam, or light clay loam in texture, and it is 50 to 80 percent
stones, by volume. It is massive or has weak, granular or sub-
angular blocky structure, Reaction is glightly acid to neutral.
In the Bt horizon colors have a hue of 10¥YR to 7.5YR, a dry
value of 4 to 6, a moist value of 2 to 4, and a chroma of 2 or
3. The B2t horizon iIs dominantly clay in texture but ranges to
heavy clay loam. It is 50 to 75 percent cobblestones or stones.
This horizon has weak or moderate, blocky, subangular blocky,
or prismatic structure.

Included with Mendeboure soils are soils that have bed-
rock at a depth of more than 40 inches. These inclusiong do
not affect the use and management of Mendeboure soils.

Mosquet Series

The Mosquet series consists of well-drained soils on
mountain uplands. They formed in residuum and local-
ized alluvium derived from basalt, andesite, tuff, and pyro-
clastics. The slope range is 5 to 30 percent. Stones cover
about 5 te 10 percent of the surface and cobblestones about
15 percent. Vegetation consists of low sagebrush, Idaho
fescue, and Sandberg bluegrass. The elevation ranges
from 5,800 to 7,200 feet. The average annual precipitation
is 12 to 16 inches, the average annual air temperature is
41° to44° F., and the frost-free season is 50 to 80 days.

In a representative profile the surface layer is grayish-
brown very stony fine sandy loam and dark grayish-brown
gravelly sandy clay loam. It is about 5 inches thick. Below
this is dark-brown cobbly sandy clay and gravelly clay
about 9 inches thick. The gravelly clay is only in fractures
of basalt. The upper boundary of the underlying bedrock
is strongly fractured.

Mosquet soils have slow permeability. The effective root-
ing depth is 6 to 24 inches. Available water capacity is 1 to
2 Inches. Runoff is medium, and the hazard of accelerated
erosion is moderate.

Representative profile of Mosquet very stony fine sandy
loam, in an area of Mosquet-Home Camp association, in
‘Washoe County, Nevada, near the center of sec. 6, T. 39
N., R. 19 E., Mount Diablo base line and meridian:

Al11-—0 to 2 inches, grayish-brown (10YR 5/2) very stony
fine sandy loam, very dark brown (10YR 2/2) moist;
massive ; slightly hard, friable, slightly sticky, slightly
plastie; few very fine roots ; many very fine interstitial
and vesicular pores; neutral (pH 6.8) ; abrupt, smooth
boundary. 2 to 4 inches thick.

A12—2 to b inches, dark grayish-brown (10YR 4/2) gravelly
sandy clay loam, very dark brown (10YR 2/2) moist;
massive; slightly hard, friable, sticky, plastic; many
very fine roots; many very fine interstitial pores;
slightly acid (pH 6.4); abrupt, smooth boundary. 2
to 5 inches thick.

Blt—5 to 9 inches, dark-brown (10YR 4/3) cobbly sandy clay,
dark yellowish brown (10YR 3/4) moist; strong, fine,
angular blocky structure; hard, friable, sticky, very
plastic; common very fine roots; many very fine in-
terstitial pores and few fine tubular pores; many thin
clay bridges between sand grains: thin elay coatings
on sand grains; few thin clay filins on ped faces;
slightly acid {pH 6.4); abrupt, wavy boundary. 4 to
7 inches thick.

B2t—9 to 14 inches, dark-brown (10YR 4/38) gravelly clay in
bedrock fractures, dark yellowish brown (10YR 3/4)
moist; strong, fine, angular blocky structure; very
hard, firm, very sticky, very plastic; few very fine
roots; common very fine tubular pores; many thin
and few moderately thick dark grayish-brown (10YR
4/2) clay films on ped faces and in pores; slighily
acid (pH 6.4) ; abrupt, broken boundary. 0 to 9 inches
thick.

R—14 to 24 inches, basalt bedrock,

In the A1 horizon colors have a dry value of § or 6 and 2
moist value of 2 or 3. This horizon is cobbly, very cobbly, stony,
or very stony loam or gravelly fine sandy loam. It is massive or
has platy or granular structure. Colors in the B2t horizon have
a hue of 10YR or 7.5YR, depending upon parent material. Dry
or moist value is 3 to 5, and chroma is 3 or 4. The B2t horizon
has weak, moderate or strong, blocky or subangular blocky
structure. It is clay or heavy sandy clay. Reaction in this
horizon is slightly acid or neutral. Depth to the shallowest
part of the bedrock ranges from 6 to 14 inches, but eracks
range to a depth of about 24 inches. The cracks that contain
B2t material are 2 {o 6 inches wide at the top but are less than
1 inch wide within 20 inches of the surface. In places the upper
part of the bedrock is detached but not displaced.

Mosquet-Home Camp association (MS).—This associ-
ation consists of gently sloping to moderately steep soils
on uplands and steep soils on mountains. These soils are in
large, irregularly shaped areas.

This association 1s about 70 percent Mosquet very rocky
fine sandy loam that has 5 to 30 percent slopes and about
20 percent Home Camp stony loam that has 5 to 30 percent
slopes. The Mosquet soil is on broad open slopes. Bedrock
1s at a depth of less than 20 inches. Stones cover about b to
10 percent of the surface of the Mosquet soil and cobble-
stones, about 15 percent. Rock outcrop makes up about 10
percent of the area of the Mosquet soil. The Home Camp
soil is in depressional and concave areas and has bedrock
at a depth of 20 to 40 inches.

Included with this association in mapping are areas of
Bregar and Newlands soils. These areas make up about 10
percent of the total acreage.

The Mosquet soil has a native vegetation that consists of
low sagebrush, Idaho fescue, and Sandberg bluegrass, The
native vegetation on Home Camp soils is big sagebrush,
bitterbrush, and Idaho fescue.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
Mosquet part: Capability unit VIIs-237, dryland;
range site NV 23-14; wildlife snitability group 8., Home
Camp part: Capability unit VIIs-236, dryland; range
site NV 23-7; wildlife suitability group 6.

Nevador Series

The Nevador series consists of well-drained soils on lake
terraces and alluvial fans. They formed in alluvium de-
rived from basalt, andesite, tuff, and pyroclastics. The
slope range is 0 to 5 percent. Vegetation consists of big
sagebrush, spiny hopsage, and Thurber needlegrass. The
elevation ranges from 4,500 to 5,500 feet. The average an-
nual precipitation is 8 to 10 inches, the average annual air
temperature is 45° to 47° F., and the frost-free season is
100 to 130 days.

In a representative profile the surface layer is grayish-
brown and light brownish-gray fine sandy loam or sandy
loam about 5 inches thick. Below this is grayish-brown
and pale-brown clay loam about 13 inches thick. The clay
loam is underlain, to a depth of 386 inches, by pale-brown,
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weakly silica-cemented sandy loam. Pale-brown loamy
sand is between depths of 36 and 60 inches.

Nevador soils have moderately slow permeability. The
effective rooting depth is 60 inches. Available water capac-
ity is 8 to 7 inches.

Representative profile of Nevador fine sandy loam, 2 to
5 percent slopes, in Washoe County, Nevada, at the north
quarter corner of sec. 31, T. 38 N., R. 18 E., Mount Diablo
base line and meridian:

A11—0 to 3 inches, grayish-brown {(10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) moist; weak,
fine, granular structure; goft, very friable, nonsticky,
nonplastic; common very fine and few fine roots ; many
very fine and fine interstitial pores; neutral (pH 6.7) ;
abrupt, smooth boundary. 0 to 4 inches thick.

Al12—3 to 5 inches, light brownish-gray (10YR 6/2) sandy
loam, brown (10YR 8/3) moist; moderate, medium,
platy structure; slightly hard, very friable, nonsticky,
nonplastic; common very fine and few fine roots;
many very fine interstitial pores; neutral (pH 6.8);
abrupt, smooth boundary. 1 to 8 inches thick.

B2t—5 to 13 inches, grayish-brown (10YR 5/2) clay loam,
brown (10YR 3/3) moist; moderate, medium, pris-
matie structure; hard, friable, very sticky, very plas-
tic; common very fine and few fine and medium roots;
common very fine tubular pores; many moderately
thick clay films on ped faces and continuous thin clay
films in pores; neutral (pH T7.0) ; clear, smooth bound-
ary. 3 to 12 inches thick.

B3t—13 to 18 inches, pale-brown (10YR 6/3) clay loam, dark
yellowish brown (10YR 3/4) moist; massive in place,
parting to moderate, medium, subangular Dblocky
structure ; hard, friable, sticky, plastic; common very
fine and few fine roots ; common very fine and few fine
tubular pores ; common thin clay films on ped faces and
continuous thin clay films in pores; moderately alka-
line (pH 8.4); abrupt, wavy boundary. 2 to 8 inches
thick.

(1si—18 to 25 inches, pale-brown (10YR 6/3) weakly cemented
sandy loam, dark grayish brown (10YR 4/2) moist;
few, medium, faint, lime mottles ; massive; very hard,
firm, brittle; few fine and very fine roots; few very
fine interstitial pores; about 40 percent durinodes that
are very firm moist; slightly effervescent in spots;
moderately alkaline (pH 8.4); clear, wavy boundary.
3 to 9 inches thick.

25 to 36 inches, pale-brown (10YR 6/3) weakly cemented
sandy loam, very dark grayish brown (10YR 4/2)
moist ; few, fine, faint, white (10YR 8/1) lime mottles;
massive; very hard, firm, brittle; few fine and very
fine roots; many very fine and fine interstitial pores;
20 percent extremely hard and very brittle durinodes;
slightly effervescent in spots; moderately alkaline
(pH 8.38) ; clear, wavy boundary. 8 to 14 inches thick.

C3—36 to 60 inches, pale-brown (10YR 6/3) loamy sand,
brown (10YR 4/3) moist ; massive; slightly hard, very
friable, nonsticky, nonplastic; few very fine and fine
roots; many very fine and fine interstitial pores;
mildly alkaline (pH 7.6).

The solum ranges from 14 to 24 inches in thickness. In the A
horizon colors have a hue of 10YR, a dry value of 5 or 6, 2 moist
value of 3 or 4, and a chroma of 2 or 3. This horizon is loamy
sand to sandy loam, It is structureless (massive or single
grain), or has weak granular or platy structure. In the B2t
horizon colors have a hue of 10YR or 7.5YR, a dry value of 5
or 6, a moist value of 3 or 4, and a chroma of 2 to 4. This hori-
zon is clay loam, sandy clay loam, or heavy loam, and it has
moderate to strong, prismatic or subangular blocky structure.
Reaction ig neutral to mildly alkaline., Depth to the Clsi horizon
ranges from 14 to 37 inches. In this horizon colors have a dry
value of 5 or 6, a moist value of 3 to 5, and 2 chroma of 2 or
8. The C1si horizon is 20 to 70 percent durinodes.

Nevador loamy fine sand, 0 to 2 percent slopes
(NdA).—This soil is in small, irregularly shaped areas on
lake terraces and alluvial fans. The profile 1s similar to
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the one described as representative for the series, except
that the surface layer is loamy fine sand that is 4 to 11
inches thick.

Included with this soil in mapping are areas of Nevador
soils that have a sandy loam surface layer and small areas
of soils that are similar to those of the Zorravista series.
These areas make up about 10 percent of the total acreage.

Runoff is slow. The hazard of water erosion is slight, and
the hazard of soil blowing is severe if this soil is not pro-
tected. The native vegetation consists mainly of big sage-
brush, spiny hopsage, and Thurber needlegrass. )

This soil is suitable for irrigated crops if water is avail-
able. It is used mainly for livestock grazing and to a lesser
extent as wildlife habitat. In places areas are used for pas-
ture and the production of alfalfa. Capability unit 11s-43,
irrigated and VIIs-229, dryland; range site NV 23-6;
wildlife suitability group 7.

Nevador loamy fine sand, 2 to 5 percent slopes
(NdB).—This soil is in small, irregularly shaped areas on
lake terraces and alluvial fans. The profile is similar to
the one described as representative for the series, except
that the surface layer is loamy finc sand that is 5 to 9 inches
thick.

Tncluded with this soil in mapping are areas of slightly
steeper Nevador soils. These areas make up about 5 percent
of the total acreage.

Runoff 1s slow. The hazard of water erosion is moderate,
and the hazard of soil blowing is severe if this soil is not
protected. The native vegetation consists mainly of big
sagebrush, spiny hopsage, and Thurber necedlegrass.

This soil is sultable for irrigated crops if water is avail-
able. It is used mainly for livestock grazing and to a lesser
extent as wildlife habitat. In places areas are irrigated and
used for pasture or the production of alfalfa. Capability
unit 11s—48, irrigated and VIIs-229, dryland; range site
NV 23-6; wildlife suitability group 7.

Nevador fine sandy loam, 0 to 2 percent slopes
(NeA).—This soil is in very small, irregularly shaped areas
on lake terraces and alluvial fans.

Included with this soil in mapping are areas of Nevador
loamy fine sand that make up about 2 percent of the total
acreage.

Runoff is slow, and the hazard of erosion is slight. The
native vegetation consists mainly of big sagebrush, spiny
hopsage, and Thurber needlegrass.

This soil is suitable for irrigated erops if water is avail-
able. Tt is used mainly for livestock grazing and to a Jesser
extent as wildlife habitat. Small areas are irrigated and
are used for pasture and the production of small grains.
Capability unit ITe-1, irrigated and VIe-220, dryland;
range site NV 23-6; wildlife suitability group 7.

Nevador fine sandy loam, 2 to 5 percent slopes
[NeB).—This soil occupies large, irregularly shaped areas
on lake terraces and alluvial fans. It has the profile de-
scribed as representative for the series.

Included with this soil in mapping are mainly small
areas of stony and cobbly drainageways and small areas
of an unnamed shallow stony soil on low ridges. These
areas make up about 5 percent of the total acreage.

Runoff is medium, and the hazard of erosion is moderate.
The native vegetation consists mainly of big sagebrush,
spiny hopsage, and Thurber needlegrass.

This soil is suitable for irrigated crops if water is avail-
able. Tt is used mainly for livestock grazing and wildlife
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habitat. In places areas are used for pasture and the pro-
duction of alfalfa. Capability unit Ile-20, irrigated and
VIc—220, dryland; range site NV 23-6; wildlife suitability
group T.

Newlands Series

The Newlands series consists of well-drained soils on
mountainous uplands. They formed in residunm and local-
ized alluvium derived from mixed basie rocks. The slope
range is § to B0 percent. Vegetation consists of big sage-
brush, bitterbrush, and Idaho fescue. The elevation ranges
from 5,500 to 7,000 feet. The average annual precipitation
is 12 to 16 inches, the average air temperature is 41° to 45°
F., and the frost-free season 1s 80 to 90 days.

In a representative profile the surface layer is dark
grayish-brown loam about 8 inches thick. The next layer is
brown and light-brown clay loam in the upper 30 inches
and light-brown gravelly clay loam in the lower 7 inches.
Andesitic bedrock is at a depth of 45 inches.

Newlands soils have moderately slow permeability. The
effective rooting depth is 28 to 60 inches. Available water
capacity is § to 9 inches. Runoff is medium, and the hazard
of accelerated erosion is moderate.

Representative profile of Newlands stony loam in an area
of Newlands-IHapgood association in Lassen County, Cali-
fornia, 200 feet west of the south quarter corner of sec.
4,T. 386 N., R. 17 I., Mount Diablo bage line and meridian :

Al11—0 to 334 inches, dark grayish-hrown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; moderate, very
fine, granular structure; soff, very friable, slightly
sticky, slightly plastic; many very fine and fine roots;
many very fine interstitial pores; slightly acid (pH
6.2) ; clear, smooth boundary. 8 to 5 inches thick.

A12-314 to 8 inches, dark grayish-brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; moderate, fine,
granular structure; soff, very friable, slightly sticky,
slightly plastic; many very fine and fine roots and few
medium and coarse roots; many very fine interstitial
pores; slightly acid (pH 6.4) ; clear, smooth boundary.
5 to 15 inches thick.

B1t—8 to 16 inches, brown (10YR 4/3) light clay loam, dark
brown (7.5YR 3/3) moist; moderate, fine and medium,
granular structure; slightly hard, friable, sticky,
plastic; common very fine and fine roots and few
medium roots; many very fine interstitial pores; few
thin clay fllms on ped faces and common thin bridges
between sand grains; slightly acid (pH 6.4); clear,
wavy boundary. 5 to 8 inches thick.

B2t—16 to 27 inches, brown (7.5YR 5/4) heavy clay loam, dark
brown (7.5YR 3/4) moist; moderate, medium and
coarse, subangular blocky structure; hard, friable,
sticky, very plastic; common very fine roots; many
very fine tubular pores; many thin, strong-brown
(7.5YR 4/4) clay films on ped faces and continuous,
thin, strong-brown (7.5YR 4/4) clay films in pores;
slightly aeid (pH 6.4) ; clear, wavy boundary. 7 to 18
inches thick.

B31t—27 to 38 inches, light-brown (7.5YR 6/4) clay loam, dark
brown (7.5YR 4/4) moist; moderate, coarse and
medium, subangular blocky structure; hard, firm,
sticky, plastic; common very fine roots; many very
fine and fine tubular pores; common, moderately thick,
dark-brown (7.5YR 4/4) clay films on ped faces and
continuous, moderately thick, dark-brown (7.5YR 4/4)
clay films in pores; slightly acid (pH 6.4); clear,
wavy boundary. 9 to 16 inches thick.

B32t—38 to 45 inches, light-brown (7.5YR 6/4) gravelly clay
loam, dark brown (7.5YR 4/4) moist; massive; very
hard, very firm, sticky, plastic; few very fine roots;
common very fine tubular pores; few, moderately
thick, dark-brown (7.5YR 4/4) clay bridges between
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sand grains and many, moderately thick, dark-brown

(7.5YR 4/4) clay films in pores; slightly acid (pH

6.4) ; gradual, wavy boundary. 0 to 14 inches thick.
R—435 to 50 inches, andegitic bedrock.

Colors in the Al horizon have a hue of 10YR or 7.5YR, a dry
value of 4 or 5, a moist value of 2 or 3, and a chroma of 1 to 3.
This horizon is loam or sandy loam and has moderate to strong,
granular or subangular blocky structure or is massive. In the
B2t horizon colors have a hue of 10YR or 7.5YR, a dry value
of 5 or 6, a moist value of 8 to 5, and a chroma of 3 or 4. This
horizon is generally heavy clay loam or clay loam but ranges to
sandy clay loam and contains about 25 percent gravel or cobble-
stones, It has moderate to strong, angular or subangular blocky
structure. Reaction is slighfly acid to neutral. Thickness of
the solum and the depth to bedrock range from 28 to 60
inches, hut they are 28 to 48 inches in most places. Bedrock is
tuff, andegite, or basalt.

Newlands-Hapgood association (NH).—This associa-
tion consists of moderately sloping to moderately steep soils
in very large, irregularly shaped areas on uplands. The
association is about 45 percent Newlands stony loam that
has 5 to 30 percent slopes and about 40 percent Hapgood
stony fine sandy loam that hag 5 to 30 percent slopes. The
Newlands soil has a subsoil of clay loam, and stones cover
10 percent of its surface. The Hapgood soil has a subsoil
of loam.

Included with this association in mapping are very stony
areas of Newlands, Hapgood, Home Camp, and Blueheil
soils. These areas make up about 15 percent of the total
acreage.

These soils have a native vegetation that consists of big
sagebrush, bitterbrush, and Idaho fescue.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
Newlands and Hapgood parts: Capability unit VITs-236,
dryland ; range site NV 23-7; wildlife suitability group 6.

Ninemile Series

The Ninemile series consists of well-drained soils. They
formed in residuum and localized alluviam from basalt,
andesite, and tuff. The slope range is 0 to 9 percent. Vege-
tation consists of low sagebrush and Sandberg bluegrass.
The elevation ranges from 5,500 to 7,000 feet. The average
annual precipitation is 12 to 16 inches, the average annual
air temperature is 42° to 44° F., and the frost-free season is
50 to 80 days.

In a representative profile the surface layer is dark-
brown extremely cobbly loam about 2 inches thick. Below
this is brown clay about 12 inches thick. Basaltic bedrock
isat 2 depth of 14 inches.

Ninemile soils have very slow permeability. The effec-
tive rooting depth is 10 to 20 inches. Available water
capacity is 2 to 3 inches, Runoff is slow, and the hazard
of accelerated erosion is slight.

Representative profile of Ninemile extremely cobbly
loam in an area of Ninemile-Karlo association, in Washoe
County, Nevada; 300 feet south and 800 feet east of the
north quarter corner of sec. 32, T. 35 N., R. 18 E., Mount
Diablo base line and meridian :

Al1—90 to 2 inches, dark-brown (10YR 4/3) extremely cobbly
loam, very dark grayish brown (10YR 3/2) moist;
moderate, fine, platy structure; slightly hard, friable,
slightly sticky, slightly plastic; many very fine and
fine rootg; many very fine interstifial pores; neutral
(pH 6.8) ; abrupt, broken boundary. 0 to § inches
thick.
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B21t—2 to 4 inches, brown (7.5YR 4/3) clay, dark brown
(7.5YR 3/3) moist; moderate, very fine, subangular
blocky structure; hard, friable, very sticky, very
plastic; common very fine and fine roots and few
medium roots; many very fine interstifial pores; con-
tinuous very thin clay films on ped faces ; neutral (pH
6.7) ; abrupt, broken boundary. This horizon is dis-
continnous and is only around the under edges of
surface cobblestones and stones. 0 to 2 inches thick.

B22t—4 to 8 inches, brown (10YR 4/3) clay, dark brown
{10YR 3/3) moist; moderate, fine, prismatie parting to
strong, fine, angular blocky structure ; extremely hard,
very firm, very sticky, very plastic; common very fine
and fine roots; many very fine interstitial pores; con-
tinuous pressure cutans; neutral (pH 6.7); abrupt,
smooth boundary. 3 to 9 inches thick.,

B23t—8 to 14 inches, brown (7.5YR 4/3) clay, dark brown
(7BYR 8/4) moist; strong, fine and medium, sub-
angular blocky structure; extremely hard, extremely
firm, very sticky, very plastic; few very fine and fine
roots ; very few fine tubular pores; continuous pres-
sure cutans; neutral (pH 6.7); abrupt, irregular
boundary. 4 to 7 inches thick.

R—14 to 19 incheg, basaltic bedrock.

In the Al horizon eolors have a dry value of 3 to 5, a moist
value of 2 or 3, and a chroma of 2 or 3. In places in barren
or sparsely vegetated areas the upper 1 to 2 inches has colors
that have a dry value of 6 and a chroma of 1. The Al hori-
zon is massive or has weak or moderate, platy or granular
structure, Colors in the B2t horizon have a hue of 5YR to
10YR, a dry value of 8 to 5, a moist value of 3 or 4, and a
chroma of 3 or 4. The B2t horizon is 50 to 60 percent clay
and 5 to 30 percent gravel and cobblestones. This horizon has
moderate or strong, blocky or prismatic structure. Thicknesg
of the solum and the depth to bedrock are 10 to 20 inches.

Ninemile-Karlo association (NK).—This association
consists of nearly level to moderately steep soils in very
large, irregularly shaped areas on tablelands. It is about
50 percent Ninemile extremely cobbly loam that has G to
9 percent slopes; about 20 percent Karlo very cobbly clay,
0 to 9 percent slopes; and 20 percent Madeline very stony
loam, 2 to 30 percent slopes. The Ninemile soil has an
abrupt textural change between the surface layer and sub-
soil. Embedded cobblestones cover 80 percent of the sur-
face of this soil. The Karlo soil has clay profiles that crack
at the surface. The Madeline soil has a gradual textural
change between the surface layer and subsoil.

Included with this assoeiation in mapping are areas
of Home Camp and Newlands soils, a few areas of Rock
outerop, and areas of Rubble land. These areas make up
about, 10 percent of the total acreage.

The Ninemile soil has a vegetation that consists of low
sagebrush and Sandberg bluegrass. The vegetation on the
Karlo soil consists of low gray rabbitbrush. The Madeline
soil has a vegetation that consists mainly of big sagebrush
and bitterbrush.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
Ninemile part: Capability unit VIIs-237, dryland;
range site NV 23-17; wildlife suitability group 8. Karlo
part: Capability untt VIIs-241, dryland; range site NV
23-1; wildlife suitability group 8. Madeline part: Capa-
bility unit VIIs-287, dryland ; range site NV 23-15; wild-
life suitability group 6.

0Old Camp Series

The Old Camp series consists of well-drained soils. They
formed in dark-colored residuum derived from basalt and
alluvium from tuff, andesite, and volcanic ash. About 50
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percent of the surface is covered by gravel. The slope
range is 5 to 30 percent. Vegetation consists of big sage-
brush, Thurber needlegrass, and spiny hopsage. The ele-
vation ranges from 4,500 to 5,500 feet. The average annual
precipitation is 8 to 10 inches, the average annual air tem-
perature is 45° to 47° F., and the frost-free season is 80
to 100 days.

In a representative profile the surface layer is very pale
brown gravelly loam about 2 inches thick. The next layer
is pale-brown and brown clay loam about 12 inches thick.
In the lower part it is 75 to 85 percent detached bedrock
fragments, 3 to 18 inches in size. Lime-coated basalt bed-
rock is at & depth of 14 inches.

01d Camp soils have moderately slow permeability. The
effective rooting depth is 10 to 20 inches. Available water
capacity is 2 to 3 inches.

Representative profile of Old Camp gravelly loam in an
area of Old Camp-Langston association in Washoe
County, Nevada; 500 feet west and 800 feet north of the
east quarter corner of sec. 7, T. 36 N., R. 20 E., Mount
Diablo base line and meridian :

A1—0 to 2 inches, very pale brown (10YR 7/3) gravelly loam,
brown (10YR 4/3) moist; weak, medium, platy struc-
ture; slightly hard, friable, slightly sticky, slightly
plastic; common very fine and fine roots ; common very
fine and fine vesicular pores; neutral (pH 7.0) ; clear,
wavy boundary. 1 to 2 inches thick.

Bit—2 to 6 inches, pale-brown (10YR 6/3) clay loam, dark
brown (10YR 3/3) moist; strong, very fine, granular
structure; soft, very friable, sticky, plastic; many
very fine and fine roots and few medium roots; many
very fine interstitial pores; few thin clay films on ped
faces; neutral (pH 6.8) ; abrupt, wavy boundary. 3 to
5 inches thick.

B2t—6 to 14 inches, brown (10YR 5/3) stony, cobbly, and
gravelly clay loam, dark yellowish brown (10YR 3/4)
moist ; moderate, medium and fine, subangular blocky
structure ; hard, friable, sticky, plastic; common very
fine and fine roots and few medium roots; many very
fine interstitial pores; common thin and few moder-
ately thick elay films on ped faces; continuous thin
clay coatings on fine gravel; 75 to 80 percent dark-
gray (10YR 4/1) to black (10YR 2/1) detached bed-
rock fragments 3 to 18 inches in size; many, fine to
coarse, faint, yellow (10YR 7/6 and 7/8), brownish-
vellow (10YR 6/6), and yellowish-brown (10YR 5/4)
iron stains; many, coarse, distinct, white (10YR 8/2)
lime coatings on the underside of coarse fragments;
matrix is noneffervescent; mildly alkaline (pH 7.6) ;
abrupt, irregular boundary. 6 to 13 incheg thick.

R—14 to 20 inches, dark-gray (10YR 4/1) basalt; white (10YR
8/2) and very pale brown (10YR 7/3) lime coatings
on the surface and filling some cracks.

Thickness of the solum and the depth to bedrock range from
10 to 20 inches.

In the Al horizon colors have a dry value of 5 to 7, a moist
value of 8 or 4, and a chroma of 2 or 3. This horizon is loam
or sandy loam that is gravelly, extremely stony, or rocky. It
has weak or moderate platy primary structure or is massive.
In the B2t horizon colors have a dry value of 5 or 6, a moist
value of 8 or 4, and a chroma of 2 to 4, This horizon is domi-
nantly clay loam but in plaees is sandy clay loam and 50 to 90
percent gravel, cobblestones, and stones. It has weak or mod-
erate subangular blocky siructure.

01d Camp association [OC).—This association consists
of moderately sloping to steep soils in large, irregularly
shaped areas on rolling hills east of Duck Lake Valley. It
is about 40 percent Old Camp very rocky loam that has 5
to 30 percent slopes and about 40 percent Old Camp ex-
tremely stony loam that has 5 to 15 percent slopes. The Old
Camp soils are differentiated within mapped areas by the
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amount of Rock outcrop present and the amount of coarse
fragments on the surface, Large rocks crop out on about 10
percent of the surface of Old Camp very rocky loam.
Stones, 10 to 24 inches in diameter, are on 23 to 50 percent
of the surface of Old Camp extremely stony loam.

Included with this association in mapping are areas of
Langston soils and less stony Old Camp soils. These areas
make up about 20 percent of the total acreage.

Runoff is medium, and the hazard of erosion is slight.
These soils have a native vegetation that consists of big
sagebrush, Thurber needlegrass, and spiny hopsage.

These soils are not used for irrigated crops, They are
used mainly for livestock grazing and wildlife habitat.
Capability unit VIIs-237, dryland; range site NV 23-6;
wildlife suitability group 7.

01ld Camp-Langston association (OG).—This associa-
tion consists of rolling soils in large, irregularly shaped
areas on rock pediments and low hills along the eastern
side of Duck Lake Valley. It is about 55 percent Old Camp
gravelly loam that has 5 to 15 percent slopes and about 35
percent Langston sandy loam that has 0 to 5 percent slopes,
The Old Camp soil is less than 20 inches deep to bedrock
and gravel covers about 50 percent of the surface, The
Langston soil is more than 60 inches deep and has a grav-
elly subsoil.

Inecluded with this association in mapping are areas of
Vylach soils, Badland, and Rock outcrop. These areas
make up about 10 percent, of the total acreage.

Runofl is slow, and the hazard of erosion is moderate.
These soils have a native vegetation that consists of big
gagebrush, Thurber needlegrass, and spiny hopsage.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
0Wd Camp part: Capability unit VIIs—231, dryland;
range site NV 23-6; wildlife suitability group 7. Langston

art: Capability unit VIc-220, dryland; range site NV
236 ; wildlife suitability group 7.

Olson Series

The Olson series consists of well-drained soils. They
formed i lacustrine valley fill derived from mixed basic
rocks. The slope range is 0 to 15 percent. About 50 percent
of the surface is covered by gravel. Vegetation consists of
big sagebrush, spiny hopsage, squirreltail, and Sandberg
bluegrass. The elevation ranges from 4,900 to 5,500 feet.
The average annual precipitation is 8 to 10 inches, the
average annual air temperature ig 42° to 45° F., and the
frost-free season is 60 to 90 days.

In a representative profile the surface layer is light-gray
and light brownish-gray fine sandy loam about 4 inches
thick. The next layer is light brownish-gray sandy clay
loam in the upper 5 inches and light yellowish-brown
gravelly sandy clay loam in the lower 4 inches. It is under-
lain by a very pale brown indurated hardpan about 2
inches thick. Below this is a pale brown and very pale
brown, strongly cemented hardpan about 6 inches thick,
which is underlain by light-gray gravelly loamy sand to
a depth of about 44 inches,

Olson soils have moderately slow permeability above the
hardpan and very slow permeability within the hardpan.
The effective rooting depth is 10 to 20 inches. Available
water capacity is 1 to 2 inches. Runoff is medium, and the
hazard of accelerated erosion is moderate.

Representative profile of Olson fine sandy loam in an
area of Olson-Badland association in Washoe County,
Nevada, 600 feet northwest of the southeast corner of sec.
29,T. 39 N, R. 22 E., Mount Diablo base line and meridian :

Al11—0 to 1 inch, light brownish-gray (10YR 6/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
upper ¥ inch is light-gray (10YR 7/2); massive;
slightly hard, friable, nonsticky, slightly plastic; few
root crowns; many very fine and fine vesicular pores;
neutral! (pH 6.6); abrupt, slightly wavy boundary.
4 to 2 inches thick.

Al12—1 to 4 inches, light-gray (10YR 7/2) fine sandy loam, very
dark grayish brown (10YR 3/2) moist; weak, thin,
platy structure; slightly hard, very friable, nonsticky,
nonplastic; common very fine and fine roots; many
very fine and fine interstitial pores; few thin clay films
on ped surfaces and few colioidal coatings; neutral
(pH 6.6) ; clear, wavy houndary. 1 to 4 inches thick.

B1t—4 to 9 inches, light brownish-gray (10YR 6/2) light sandy
clay loam, dark grayish brown (10YR 4/2) moist;
weak, fine and medium, subangular blocky structure;
slightly hard, very friable; slightly sticky, plastic;
many very fine and fine roots; many very fine inter-
stitial pores; common eolloidal eoatings and few thin
clay films as bridges; neutral (pl 6.7} ; clear, wavy
boundary. 1 to 6 incheg thick.

B2t—9 to 13 inches, light yellowish-brown (10YR 6/4) gravelly
sandy clay loam, dark yellowish brown (10YR 4/4)
moist; moderate, fine, subangular blocky structure;
hard, friable, sticky, plastic; common very fine and
fine roots and few medium roots; few fine tubular
pores; many thin clay films in pores and common thin
clay films on ped faces; neutral (pH 6.8); abrupt,
wavy boundary. 4 to 8 incheg thick.

Clsim—13 to 15 inches, very pale brown (10YR 7/3) indurated
hardpan, dark yellowish brown (10YR 4/4) moist;
many, yellowish-brown (10YR 5/4), opalescent coat-
ings on continuous laminar caps ; strong, thin to thick,
platy structure ; extremely hard, extremely firm; few
very fine and fine roeis along plate tops and in frac-
tures; many very fine interstitial pores; many thin
and moderately thick silica bridges between sand
graing ; neutralt (pH 7.0) ; abrupt, wavy boundary. 2 to
9 inches thick.

C2sicam—135 to 21 inches, variegated, pale-brown (10YR 6/3)
and very pale brown (10YR 7/3), strongly cemented
duripan, dark brown (10YR 4/3) and yellowish brown
(10YR 5/6) moist; common, fine and medium, white
(10YR 8/1) lime coatings; few, fine and medium,
vellowish-brown (10YR 5/4) opalescent coatings ; mas-
sive; hard and very hard, firm and very firm; few
very line and fine roots; many very fine and fine
interstitial pores; many thin and few moderately thick
silica bridges between sand grains: effervescent in
matrix, viclently effervescent lime coatings; strongly
alkaline (pH &88): clear, smooth boundary. 5 to 12
inches thick.

TIC3¢ca—=21 to 44 inches, light-gray (10YR 7/2) gravelly loamy
sand, grayish brown (10YR 5/2) and light brownish
gray (10YR 6/2) moist; very pale brown (10YR 7/3)
and white (10YR 8/1) vertical lime seams, 14 to 14
inch thick, on 4- to 6-inch centers from horizon above;
massive; hard, very friable, nonsticky, nonplastic;
many very fine and fine interstitial pores; violently
effervescent ; strongly alkaline (pH 8.8).

In the Al horizon colors have a dry value of 6 or 7, a moist
value of 3 or 4, and a chroma of 2 or 3. This horizon iz fine
sandy loam or loam, and it is massive or has weak, platy
structure. In the B2t horizon colors have a dry value of 6 or 7,
a moeist value of 4 or 5, and a chroma of 2 to 4. This horizon
is sandy clay loam to light clay loam or heavy loam in texture
and is as mueh as 35 percent gravel. It is massive or has weak
prismatic or weak to moderate, angular or subangular blocky
structure, Depth to the hardpan ranges from 10 to 20 inches.
The hardpan ranges in thickness from 6 to 26 inches. The
indurated part is 2 to 9 inches in thickness. Colors in the
hardpan have a dry value of 8 to 8, a moist value of 4 or 5,and a
chroma of 2 to 4. Reaction in the hardpan ranges from neutral



SURPRISE VALLEY-HOME CAMP AREA, CALIFORNIA-NEVADA 49

to moderately alkaline in the upper, noncalcareous part and
from moderately alkaline to strongly alkaline in the lower,
calcareous part.

Olson-Badland asseciation {OS).—This association con-
sists of soils in large, uniformly shaped areas on old
lacustrine terraces near Denio Camp. It is about 65 percent
Olson fine sandy loam that has 0 to 15 percent slopes and
about 95 percent Badland. The Olson soil has a silica-
cemented hardpan at a depth of 10 to 20 inches. Gravel
covers 50 percent of the surface. Badland consists of barren
or nearly barren exposures of unconsolidated or weakly
consolidated sediment.

Yncluded with this association in mapping are areas of
Espil, Fertaline, and Mascamp soils that make up about
10 percent of the total acreage.

The QOlson soil has a native vegetation that consists of big
sagebrush, spiny hopsage, squirreltail, and Sandberg
bluegrass. Badland has little or no plant cover.

These soils are not suitable for irrigated erops. The
Olson soil is used mainly for livestock grazing and wild-
life habitat. Badland is of little or no value, except for
esthetic purposes. Olson part: Capability unit VIIs-231,
dryland; range site NV 23-6; wildlife sultability group 7.
Badland part: Capability unit VIIIe-224, dryland; not
placed in’a range site; not placed in a wildlife suitability
aroup.

Pegler Series

The Pegler series consists of well-drained soils. They
formed in residuum weathered from tuff bedrock and from
alluvium derived from mixed basic rocks. The slope range
is 0 to 5 percent. Vegetation consists of shadscale, spiny
hopsage, and Indian ricegrass. The elevation ranges from
4500 to 5,500 feet. The average annual precipitation is
6 to 9 inches, the average annual air temperature is 45° to
47° F., and the frost-free season is 70 to 100 days.

In a representative profile the surface layer is light-
gray fine sandy loam about 2 inches thick. Below 1t is
pale-brown clay loam and very pale brown gravelly clay
loam about 7 inches thick. Highly fractured tufls are at
a depth of 9 inches.

Pegler soils have moderately slow permeability. The
effective rooting depth is 8 to 14 inches. Available water
capacity is 1 to 2 inches. Runoff is slow, and the hazard of
accelerated erosion 1s slight.

Tn this survey area, Pegler soils were mapped only as
components of Disabel-Pegler association, Vylach-Pegler
association, and Vylach-Pegler association, overwash.

Representative profile of Pegler fine sandy loam in an
area of Vylach-Pegler association, Washoe County, Ne-
vada; 100 feet south and 200 feet east of the center of sec.
10,T. 86 N., R. 19 E., Mount Diablo base line and meridian:

Al—0 to 2 inches, light-gray (10YR 7/2) fine sandy loam,
dark grayish brown (10YR 4/2) moist; light brownish
gray (10YR 6/2) in the upper % inch; weak, thick,
platy structure; slightly hard, very friable, slightly
sticky, slightly plastic; very few very fine roots;
many very fine interstitial pores; violently efferves-
cent; strongly alkaline (pH 88); abrupt, smooth
boundary. 1 to 8 inches thick.

1IB2—2 to 5 inches, pale-brown (10YR 6/3) clay loam, brown
(10YR 5/3) moist; weak, medium, prismatic parting
to strong, very fine, subangular blocky structure;
soft, very friable, sticky, plastic; few very fine and
fine roots; many very fine interstitial pores and few
fine tubular pores; common, thin, colloidal clay coat-

ings on sand grains; violently effervescent; strongly
alkaline (pH 8.6); abrupt, wavy boundary. 3 to 7
inches thick.

IIB3—5 to 9 inches, very pale brown (10YR 7/4) gravelly
clay loam, yellowish brown (10YR ©5/4) moist;
very pale brown (10YR 7/38) angular tuff gravel;
moderate, medium, subangular blocky structure;
slightly hard, friable, sticky, plastic; common very
fine roots and few fine roots; many very fine inter-
stitial pores and few fine tubular pores ; common, thin,
colloidal clay coatings on sand grains and gravel;
violently effervescent; strongly alkaline (pH 8.8);
clear, broken houndary. 4 to 6 inches thick.

IIC—9 to 30 inches, highly fractured tuffs as a result of local
faulting action; pale yellow (5Y 8/3); common,
fine, distinct, black (10YR 2/1) manganese mottles;
fragments are in form of slightly curved sticks 1 to
2 inches long and 14 to 14 inch in diameter; mass is
readily exeavatable by hand shovel to a depth of
several feet.

Thickness of the solum and the depth to bedrock range from
8 to 14 inches.

In the Al horizon colors have a hue of 10YR or 2.5Y, a dry
value of 6 or 7, a moist value of 3 or 4, and a chroma of 2 or
3. This horizon iz massive or has weak to moderate, platy
structure. Reaction is moderately alkaline to strongly alkaline.
Colors in the IIB horizon have a dry value of 6 or 7, a moist
value of 4 or 5, and a chroma of 2 to 4. This horizon is heavy
loam, clay loam, or sandy clay loam. It has weak to moderate,
prismatic or subangular blocky structure or is massive. Reac-
tion is strongly alkaline to very strongly alkaline.

Playas

Playas (PA) is a miscellaneous land type that consists of
level, barren saline silt and clay in basins that have no ex-
ternal drainage. Prominent areas of Playas are adjacent
to the intermittent lakes in Surprise Valley and Long
Valley.

This land type has very slow infiltration and permea-
bility. Rainfall and runoff flow into Playas, pond for a
short period, and then evaporate.

This land type is of little or no value, except for minerals
and for esthetic and recreational uses. Capability unit
VIIIw—207, dryland ; not placed in a range site; not placed
in a wildlifs smtability group.

Powley Series

The Powley series consists of well-drained soils. They
formed in alluvium derived from andesite, basalt, tuff, and
pyroclastics. The slope range is 2 to 15 percent. Vegetation
consists of big sagebrush, Thurber needlegrass, and blue-
bunch wheatgrass. About 40 percent of the surface is cov-
ered by gravel. The elevation ranges from 5,500 to 6,000
feet. The average annual precipitation is 10 to 12 inches,
the average annual air temperature is 43° to 45° F., and
the frost-free season is 60 to 90 days.

In a representative profile the surface layer is grayish-
brown gravelly fine sandy loam and light brownish-gray
and grayish-brown fine sandy loam. Tt is about 9 inches
thick. Below this is pale-brown sandy clay loam and brown
clay about 10 inches thick. The underlying material, to a
depth of 82 inches, is a pale-brown and grayish-brown, in-
durated, silica-cemented hardpan.

Powley soils have very slow permeability. The effective
rooting depth is 15 to 20 inches. Available water capacity
is 2 to 3 inches. Runoff is medium, and the hazard of accel-
erated erosion is moderate.
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Representative profile of Powley gravelly fine sandy
loam, 2 to 15 percent slopes, in an area of Espil-Powley
association, in Washoe County, Nevada; 2,400 feet east of
the southwest corner of sec. 16, T. 40 N., R. 21 E., Mount
Diablo base line and meridian :

A11—0 to 1 inch, grayish-brown (10YR 5/2) gravelly fine
sandy loam, very dark brown (10YR 2/2) moist;
massive; soft, very friable, nonsticky, nonplastic; root
crowns only ; many very fine interstitial pores ; slightly
acid (pH 6.4) ; abrupt, broken houndary. 0 to 2 inches
thick,

A12—1 to 3 inches, light brownish-gray (10YR 6/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
massive ; slightly hard, friable, nonsticky, nonplastic:
few very fine and fine roots; many very fine and fine
vesicular pores; neutral (pH 6.6) ; clear, wavy bound-
ary. 1 to 3 inches thick.

A13—3 to 9 inches, grayish-brown (10YR 5/2) heavy fine sandy
loam, dark brown (10YR 3/3) moist ; massive ; slightly
hard, very friable, slightly sticky, slightly plastic;
many very fine and fine roots and few medium roots;
many very fine interstitial pores; neutral (pH 6.6) ;
clear, smooth boundary. 4 to § inches thick,

B&A—9 to 11 inches, pale-brown (10YR 6/3) sandy clay loam,
dark brown (10YR 3/3) moist; few to common fine
and medium pockets of very pale brown (10YR 7/3);
moderate, fine and medium, subangular blocky struc-
ture; slightly hard, very friable, sticky, plastic; many
very fine and fine roots and few medium roots; many
very fine interstitial pores and few fine tubular pores;
few thin clay fillms in pores and on ped faces; common
clean sand grains, especially in light-colored pockets ;
neutral (pH 6.8) ; clear, smooth boundary. 1 to 4 inches
thick.

B21t—11 to 15 inches, brown (10YR 5/3) clay, dark brown
{7.5YR 4/3) if moist and crushed; weak, medium,
prismatic and moderate, medium, subangular blocky
structure; hard, friable, very sticky, very plastic;
many very fine and fine roots and few medium roots;
common very fine and fine {ubular pores; many thin
and common moderately thick dark-brown (7.5YR
4/3) clay films on ped faces and continuous thin clay
films in pores; neutral (pH 6.8). 4 to 6 inches thick.

B22t—15 to 19 inches, brown (10YR 6/3) clay, dark brown
(10YR 4/3) moist; weak prismatic and moderate, me-
dium, subangular blocky structore ; hard, friable, very
sticky, very plastic; common very fine and fine exped
roots ; few very fine and fine tubular pores; many thin
and common, moderately thick, light yellowish-brown
(10YR 6/4) clay films on ped faces and in pores; about
10 percent subangular blocky durinodes that are very
hard, firm, and brittle; neutral (pH 6.8); abrupt,
smooth boundary. 3 to 6 inches thick.

Clsim—19 to 27 inches, pale-brown (10YR 6/3) indurated
duripan, very dark grayish brown (10YR 3/2) moist;
strong, medium and thick, platy structure; thin light
yellowish-brown (10YR 6/4) and very pale brown
(10YR 7/4) wsilica laminae coating plate surfaces;
eommon very fine and fine roots matted on plate sur-
faces; extremely hard, extremely firm; few very fine,
discontinuous tubular pores; neutral (pH 6.8) ; grad-
ual, smooth boundary. 6 to 10 inches thick.

C2sicam—27 to 82 inches, grayish-brown (10YR 5/2) indurated
duripan, dark brown (10YR 4/3) moist; massive: ex-
tremely hard, extremely firm; few very fine tubular
pores; yellowish-brown (10YR 6/4) and very pale
brown (10YR 7/4) silica Iaminae and few, coarse,
dark-brown (10YR 3/3) organic coatings; matrix gen-
erally is noneffervescent but is violently effervescent
where common, coarse, distinet, very pale brown
(10YR 8/3) lime coatings are present; neutral (pH
6.8) in matrix and moderately alkaline (pH 84) in
coatings.

The colors in the Al horizon have a hue of 10YR, a dry value
of 4 or § (in places is 6 in upper 3 inches), a moist value of 2
or 3, and a chroma of 2 or 3. If the material in the upper 7

inches of this horizon is mixed, the value is less than 5.5 when
dry. The Al horizon is massive or has weak or moderate platy
stroeture, An A2, A&B, or B&A horizon is present in places.
Colors in the B2t horizon have a hue of 10YR or 7.5YR, a dry
value of 5 or 6, a moist value of 3 to 5, and a chroma of 8 or 4.
The colors in the hardpan have a hue of 10YR, a dry value of
5 to 7, a moist value of 3 to 5, and a chroma of 2 or 8, Thickness
of the solum ranges from 15 to 20 inches.

Powley gravelly fine sandy loam, 2 to 15 percent
slopes (PGC).—This soil is in large, uniformly shaped
areas on old dissected alluvial fans and terraces. It has the
profile described as representative for the series.

Included with this soil in mapping are areas of Espil
and Mascamp soils and Rock cuterop. These areas make
up about 10 percent of the total acreage.

The vegetation consists mainly of big sagebrush, Thur-
ber needlegrass, and bluecbunch wheatgrass.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIs-231, dryland; range site NV 23-20; wild-
life suitability group 7.

Powley-Espil association (PH).—This association con-
sists of soils in irregularly shaped areas on higher lying
terraces and plateaus. It is about 50 percent Powley
gravelly fine sandy loam, 2 to 15 percent slopes; about 30
percent Espil gravelly sandy loam that has 0 to 15 per-
cent slopes; and about 15 percent Hart Camp gravelly fine
sandy loam that has 2 to 15 percent slopes. The Powley soil
is underlain by & silica-cemented hardpan at a depth of
15 to 20 inches. The Espil soil is underlain by a silica-
cemented hardpan at a depth of 8 to 14 inches. Hart Camp
soils are underlain by andesite bedrock at a depth of 10 to
20 inches.

Included with this soil in mapping are areas of Fertaline
and Mascamp soils that make up about 5 percent of the
total acreage.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
Powley part: Capability unit VIIs-231, dryland ; range
site NV 23-20; wildlife suitability group 7. Espil part:
Capability unit VIIs-231, dryland ; range site NV 23-21;
wildlife suitability group 8. Hart Camp part: Capability
unit VITs-231, dryland; range site NV 23-20; wildlife
suitability group 7.

Powley-Mascamp association (PM].—This association
consists of soils in broad, irregularly shaped areas on pedi-
ments and low-lying terraces. It is about 60 percent Pow-
ley gravelly fine sandy loam, 2 to 15 percent slopes, and
about 30 percent Mascamp extremely stony sandy loam, 2
to 15 percent slopes. The Powley soil is nonstony. It ig
underlain by a silica-cemented hardpan at a depth of 15 to
20 inches. The Mascamp soil is stony and is underlain by
tuff bedrock at a depth of 10to 20 inches.

Included with this association in mapping are areas of
Espil and Fertaline soils and Rock outcrop. These areas
make up about 10 percent of the total acreage.

These soils are not suitable for irrigated crops. They
are used mainly for livestock grazing and wildlife habitat.
Powley part: Capability unit VIIs-231, dryland; range
site NV 23-20; wildlife suitability group 7. Mascamp part:
Capability unit VI1s-237, dryland; range site NV 23-20;
wildlife suitability group 7.
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Raglan Series

The Raglan series consists of well-drained soils that
formed in alluvium derived from mixed basic rocks. Mod-
erate amounts of exchangeable sodium and salts are in these
soils. The slope range is 0 to 9 percent. Vegetation consists
of greasewood, shadscale, and bud sagebrush. The eleva-
tion ranges from 4,500 to 4,800 feet. The average annual
precipitation is 6 to 9 inches, the average annual air tem-
perature is 45° to 50° F., and the frost-free season is 100
to 120 days.

In a representative profile the surface layer is light
brownish-gray very fine sandy loam and very pale brown
light sandy clay loam. It is about 6 inches thicl. Below this
is pale-brown light sandy clay loam about 7 inches thick.
The next layer is about 4 inches of pale-brown very fine
sandy loam. Silica-cemented nodules are common in this
layer. The underlying material is light brownish-gray very
fine sandy loam to a depth of 61 inches.

Raglan soils have moderately slow permeability. The
affective rooting depth is 60 inches. Available water capac-
ity is 8 to 10 inches. Runoff is slow, and the hazard of
accelerated erosion is slight.

Representative profile of Raglan very fine sandy loam,
2 to 9 percent slopes, in Washoe County, Nevada, 225 feet
east of the California State line marker on the Long Ranch
road in sec. 12, T. 42 N., R. 17 E., Mount Diablo base linc
and meridian:

A11—0 to 2 inches, light brownish-gray (2.5Y 6/2) very fine
sandy loam, dark grayish brown (10YR 4/2) moist;
weak, fine and medium, platy structure; soft, very
friable, nonsticky, nonplastic; many very fine and fine
vesicular pores; strongly alkaline (pH 9.0) ; strongly
effervescent; abrupt, smooth boundary. 0 to 2 inches
thick.

Al2—2 to 6 inches, very pale brown (10YR 7/3)} light sandy
clay loam, dark brown (10YR 4/3) moist; weak, fine,
platy structure; soft, very friable, slightly sticky,
slightly plastic; few very fine roots; many very fine
and fine vesicular pores; strongly effervescent; very
strongly alkaline (pH 9.2) ; abrupt, smooth boundary.
2 t0 6 inches thick.

B2—6 to 13 inches, pale-brown {10YR 6/3) Hght sandy clay
loam, dark grayish brown (10YR 4/2) moist; mod-
erate, fine, subangular blocky structure ; slightly hard,
friable, sticky, plastic; common very fine and fine

roots; common very fine and fine vesicular and infer-
stitial pores; weakly to strongly effervescent; very
strongly alkaline (pH 9.4} ; abrupt, smooth boundary.
4 t0 12 inches thick.
13 to 17 inches, pale-brown (10YR 6/3) very fine sandy
loam, dark grayish-brown (10YR 4/2) moist; white
(10YR 8/2) lime mottles; massive; hard, brittle, non-
sticky, nonplastic; common durinodes; few fine and
very fine roots; few very fine tubular pores and com-
mon very fine interstitial pores; strongly effervescent;
very strongly alkaline (pH 9.4); clear, wavy bound-
ary. 3 to 8 inches thick,

C2—17 to 61 inches, light brownish-gray (2.5Y 6/2) very fine
sandy loam, dark brown (10YR 4/3) moist; many fine
white (10YR 8/2) lime mottles; massive; soft, very
friable, nonsticky, nonplastic; common durinodes;
many very fine and fine roots; many very fine inter-
stitial pores; strongly effervescent; very strongly al-
kaline (pH 9.4) ; abrupt, smooth boundary.

Colors in the profile have a hue of 10YR or 2.5Y, a dry value
of 6 or 7, a moist value of 4 or 5, and a chroma of 2 or 3. Reac-
tion ranges from strongly alkaline to very strongly alkaline
throughout.

The Al horizon is massive or has weak or moderate, platy
structure. The B2 horizon is massive or has weak, prismatic
or subangular blocky structure. The C horizon is stratified

Clsica

loam, silt loam, very fine sandy loam, light clay loam, and silty
clay loam. It is 18 to 25 percent clay, by weighted average. The
Csica horizon is massive and is 20 to 80 percent silica-cemented
nodules, by volume.

Raglan very fine sandy loam, 2 to 9 percent slopes
(RAB).—This soil is in large, uniformly shaped areas along
the eastern side of Surprise Valley. It is on lake terraces
and alluvial fans. This soil has the profile described as rep-
resentative for the series. Tt is slightly to moderately saline
and alkaline.

Included with this soil in mapping are areas of soils
that are similar to Raglan soils, except that they are cobbly
and are about 20 inches deep to bedrock. These areas make
up about 10 percent of the total acreage.

The native vegetation consists mainly of shadscale,
greasewood, and bud sagebrush.

Reclaimed areas of this soil are suitable for irrigated
crops. This soil is nsed mainly for livestock grazing, but it
is used to a limited extent for wildlife habitat. Capability
unit VITs-261, dryland; range site NV 23—4; wildlife suit-
ability group 9.

Raglan very fine sandy loam, alkali, 0 to 2 percent
slopes (RgA).—This soil is in irregularly shaped areas on
old lake terraces along the eastern side of Surprise Valley.
The profile is similar to the one described as representative
for the series, except that in places the substratum has
horizons of finer textured lacustrine sediment. This soil is
moderately to strongly saline and alkaline.

Included with this soil in mapping are areas of steeper
Raglan soils that make up about 10 percent of the total
acreage.

Permeability in underlving lake sediment is moderately
slow and slow in this soil. The native vegetation consists
mainly of greasewood and shadscale.

If this soil is reclaimed, it is suitable for irrigated crops.
It is used mainly for grazing by livestock and, to a limited
extent, for erazing by wildlife. Capability unit ITe—1, irri-
gated and VIIs261, dryland ; range site NV 234 ; wildlife
suitability group 9.

Riverwash

Riverwash [RH) is a Jand type that is along stream chan-
nels and flood plains on the western edges of Surprise Val-
ley and Duck Lake Valley. It is subject to frequent flash
floods. Riverwash consists of highly variable accumula-
tions of sand, gravel, cobblestones, and stones that are
found in streambeds and at mouths of canyons.

Riverwash cannot produce significant amounts of native
or domesticated vegetation. It is used mainly as a source
of sand and gravel. Capability unit VIIIw—233, dryland;
not placed in a range site; not placed in a wildlife suitabil-
ity group.

Rock Outcrop

Rock outerop consists of surface exposures of bedrock
that occur throughout the uplands of the survey area. A
variety of different kinds of rock are in this land type,
but andesite, basalt, rhyolite, tuff, and agglomerate are
dominant.

Runoff is very rapid, and the hazard of erosion is slight.
The only vegetation is in a few pockets of intervening
soils.
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Areas of Rock outerop are of value mainly for watershed
and recrecational and esthetic uses.
Rock outerop is mapped only as a component of the un-

differentiated group Rubble land and Rock outerop.
Rubble Land

This land type consists of barren, steep and very steep
areas on mountain slopes and escarpments that are strewn
with boulders and stones. Tt occurs thronghout the moun-
tainous uplands and voleanic plateaus in the survey area.

Runoff is very rapid, depending mainly on the character-
istics of the underlying material. The hazard of erosion is
slight. Vegetation 1s only on scattered areas of soils.

Rubble land is valuable mainly as watershed and for
recreational and esthetic uses.

Rubble land-Home Camp association [RM).—This as-
sociation consists of moderately sloping to moderately
steep soils in uniformly shaped areas on mountain slopes.
It is about 50 percent Rubble land and about 35 percent
Home Camp very bouldery loam that has 5 to 30 percent
slopes. Rubble land consists of rock slides that occur as
scattered areas across this association. The Home Camp
soil is in the intervening areas.

Included with this association in mapping are areas of
Mendeboure soils and areas of shallow soils. These areas
make up about 15 percent of the total acreage.

Rubble land lacks a native plant cover. The vegetation
on Home Camp soils consists of juriper and big sagebrush.

These soils are not suitable for irrigated crops. Rubble
land has limited use as watershed and for recreational
and esthetic purposes. The Home Camp soil is used
for livestock grazing and wildlife habitat. Rubble land
part: Capability unit VIIIs-236, dryland ; not placed in
a range site; not placed in a wildlife suitability group.
Home Camp part: Capability unit VITs-236, dryland;
range site NV 23-24; wildlife suitability group 10.

Rubble land-Mendeboure association (RN).—This as-
sociation consists of steep and very steep soils throughout
the survey area. It is on mountain slopes at elevations
ranging from 5.000 to 8,000 feet. It is about 60 percent
Rubble land and about 25 percent Mendehoure very stony

loam, 80 to 50 percent slopes. Rubble land consists of -

nearly barren exposures of stones and boulders that occupy
irregularly shaped, scattered areas across the faces of
slopes. The Mendeboure soil has a clayey subsoil.

Included with this association in mapping are areas of
Home Camp and Madeline soils and Rock outerop. The
included areas make up about 15 percent of the total
acreage.

These soils are not suitable for irrigated crops. The
Mendeboure soil is used mainly for limited livestock graz-
g and wildlife habitat. Rubble land is used for water-
shed, recreational, and esthetic uses. Rubble land part:
Capability unit VIIIs-236, dryland; not placed in a
range site; not placed in a wildlife suitability group;
Mendeboure part: Capability unit VIIs-239, ‘dryland;
range site NV 23-18; wildlife suitability group 6.

Rubble land and Rock outcrop (RR).—This unit is in
scattered areas throughout the mountainous parts of the
survey area. Rubble land consists of stone and houlder-
strewn slopes. Rock outcrop consists of surface exposures
of bedrock.

Included with this unit in mapping are Mendeboure
soils and other unnamed soils. These areas make up about
5 percent of the total acreage.

These land types are essentially barren of vegetation.
They are used mainly for watershed, recreational, and
esthetic purposes. Capability unit VIIIs-236, dryland;
not placed in a range site; not placed in a wildlife suit-
ability group.

Schamp Series

The Schamp series consists of well-drained soils that
formed in localized alluvium and residuum derived from
mixed basic rocks. The slope range is 2 to 30 percent. Vege-
tation consists of big sagebrush and bluebunch wheat-
grass. Stones cover about 10 percent of the surface, The
elevation ranges from 5,000 to 5,600 feet. The average an-
nual precipitation is 8 to 10 inches, the average annual air
temperature is 47° or 48° F., and the frost-free season is
70t0 100 days. o

In a representative profile the surface layer 1s light
brownish-gray stony loam about 3 inches thick. The next
layer is light brownish-gray clay loam in the upper 5
inches, brown clay in the middle 12 inches, and pale-brown
heavy clay loam in the lower 12 inches. The underlying
material is pale-brown sandy loam, sandy clay loam, and
extremely cobbly and gravelly loam to a depth of 61 inches.

Schamp soils have moderately slow permeability. The
effective rooting depth is 40 to 60 inches. Available water
capacity is 9 to 10 inches. Runoff is medium, and the hazard
of accelerated erosion is moderate.

Representative profile of Schamp stony loam, 2 to 30
percent slopes, in Modoc County, California, 200 feet, west
and 500 feet south of the center of sec. 8, T. 4 N.,, R. 17 E.,
Mount Diablo base line and meridian:

A1—0 to 8 inches, light brownish-gray (10YR 6/2) stony loam,
very dark grayish brown (10YR 3/2) moist ; massive;
slightly hard, friable, slightly sticky, slightly plastic;
common very fine roots; many very fine interstitial
pores and common fine vesicular pores; neutral
(pH 7.0) ; clear, smooth boundary. 3 to 5 inches thick.

B1t—3 to 8 inches, light brownish-gray (10YR 5/2) clay loam,
dark brown (10YR 3/3) moist: weak, medium, pris-
matie and moderate, fine, subangular blocky structure ;
slightly hard, friable, sticky, plastic; common very
fine roots and few fine and medinm roots; many very
fine tubnlar and interstitial pores; few thin clay films
on ped faces in pores; neutral (pH 7.2) ; abrupt, wavy
boundary. 3 to 5 inches thick.

B21t—8 to 15 inches, brown (10YR 5/3) clay, dark brown
(10YR 3/3) moist ; moderate, fine, prismatic and mod-
erate, medium, subangular blocky structure; hard,
friable, very sticky, very plastic; common very fine
and fine roots and few medium roots; many very fine
tubular and interstitial pores; continuous thin clay
films on ped faces and common thin and moderately
thiek clay films in pores ; neutral (pH 7.2) ; clear, wavy
boundary. 6 to 10 inches thick.

B22t—15 to 20 inches, brown (10YR 5/3) clay, dark brown
(10YR 3/3) moist ; weak, fine, prismatic and moderafe,
medium, subangular blocky structure; hard, friable,
very sticky, very plastic; common very fine and fine
roots and few medium rootg; many very fine inter-
stitial pores and common very fine tubular pores; com-
mon thin clay films on ped faces and many thin clay
films in pores; mildly alkaline (pH 7.7) ; clear, wavy
boundary. 3 to 6 inches thick.

B3t—20 to 32 inches, pale-brown (10YR 6/3) heavy clay leam,
brown (10YR 4/3) moist; massive; hard, friable,
sticky, very plastic; common very fine and fine roots;
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common very fine tubular pores; few thin clay films
in pores and as bridges between sand grains; matrix
is noneffervescent but is strongly effervescent where
few fine, faint, light-gray (10YR 7/2) lime segrega-
tions are present and where few pebbles are thinly
lime-coated on the underside ; moderately alkaline (pH
8.2) ; clear, wavy boundary. 7 to 14 inches thick.

(1—32 tto 43 inches, pale-brown (10YR 6/3) sandy clay loam,
brown (10YR 4/3) moist; massive; slightly hard, fri-
able, sticky, plastic; common very fine and fine roots;
common very fine tubular pores; effervescent grading
to strongly effervescent in matrix and violently effer-
vegcent where many medium, faint, light-gray (10YR
7/2) lime segregations are present; strongly alkaline
(pH 9.0) ; clear, wavy boundary. 7 to 14 inches thick.

C2—43 to 58 inchesg, pale-brown (10YR 6/3) sandy loam, brown
(10YR 4/3) moist; massive; slightly hard, friable,
slightly sticky, slightly plastic; few fine roots; com-
mon very fine tubular pores; violently effervescent;
many, medium and coarse, distinct, light-gray (10YR
7/2) lime segregations and coatings on gravel;
strongly alkaline (pH 8.9) ; clear, irregular boundary.
10 to 21 inches thick.

IIC3—5H8 to 61 inches, pale brown (10YR 6/3) extremely
cobbly and gravelly loam, brown (10YR 4/3) moist;
slightly plastic; few very fine roots; common very
fine tubular and interstitial pores; 60 percent basaltic
cobblestones and gravel ; violently effervescent; many
medium and eoarse, faint, light-gray (10YR 7/2) lime
segregations and coatings on coarse fragments;
strongly alkaline (pH 8.9),

Thickness of the solum ranges from 27 to 36 inches. In the
Al horizon colorg have a dry value of 5 or 6, a moist value of
3 or 4, and a chroma of 2 or 3. Colors have a value of more than
5.5 dry and 3.5 moist if the upper 7 inches of material is mixed.
The Al horizon iy sandy loam, fine sandy loam, or loam. In
places this horizon is gravelly or stony. It is massive or has
weak to moderate, platy structure. Reaction in the Al horizon
is slightly acid to neutral. In the B2t horizon colors have a hue
of 10YR or 7.5YR, a dry value of 5 or 6, a moist value of 8 or 4,
and a chroma of 2 or 3. This horizon is clay or heavy clay loam
that has weak to moderate, prismatic primary structure and
moderate or strong, fine to coarse, subangular or angular blocky
secondary structure. Reaction is neutral or mildly alkaline.
Thickness of the Bt horizon ranges from 24 to 82 inches. In
places secondary lime is in the B3t horizon, if this horizon is
present. Colors in the € horizon have a dry value of 5 to 7, a
moist value of 4 or 5, and a chroma of 2 or 3. The amount of
coarse fragments increases with depth and ranges from 15 to
80 percent. Cobblestones and stoneg are generally dominant and
are lime coated on the underside.

Schamp stony loam, 2 to 30 percent slopes (SCE}.—
This soil oceupies broad areas on uplands along the eastern
side of Surprise Valley and the area near Bob’s Reservoir.
It has the profile deseribed as representative for the series.

Included with this soil in mapping are areas of Gorzell
and Nevador soils that make up about 10 percent of the
total acreage.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIs-236, dryland ; range site NV 23-20; wild-
life suitability group 7.

Simpson Series

The Simpson series consists of well-drained soils. They
formed in alluvium superimposed over gravelly lacustrine
material derived from basalt, andesite, and tuff. The slope
range is 0 to 15 percent. Vegetation consists of big sage-
brush and bitterbrush. The elevation ranges from 4,200 to
5,000 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is 46° to 52° F.,
and the frost-free season is 100 to 120 days.

In a representative profile the surface layer is about
4 inches of dark grayish-brown gravelly sandy loam and
light brownish-gray heavy sandy loam. Below this is dark
grayish-brown heavy sandy clay loam about 3 inches
thick; brown light clay about 10 inches thick; and brown
sandy clay loam about 6 inches thick. The underlying ma-
terial, to a depth of 48 inches, is brown sandy loam, pale-
brown gravelly loamy sand, and very dark gray gravelly
sand.

Simpson soils have slow permeability. The effective
rooting depth is 40 to 60 inches, Available water capacity
is § to 6 inches.

Representative profile of Simpson gravelly sandy loam,
5 to 15 percent slopes, in Modoc County, California, 1,300
feet south and 160 feet west of the north quarter corner
of sec. 32, T. 43 N,, R. 16 E., Mount Diablo base line and

meridian :

A1—0 to 11% inches, dark grayish-brown (10YR 4/2) gravelly
sandy loam, very dark grayish brown (10YR 3/2)
moist; massive; soft, very friable, nonsticky, non-
plastic; many very fine roots; many very fine infer-
stitial pores; slightly acid (pH 6.4) ; abrupt, smooth
boundary. 1 to 5 inches thick.

A2 114 to 314 inches, light brownish-gray (10YR 6/2) heavy
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak, mediom, platy structure; soft, very fri-
able, slightly sticky, slightly plastic; many very fine
roots; many very fine interstitial and tubular pores;
common clean sand grains; neutral (pH 6.6) ; abrupt,
wavy boundary. 0 to 2 inches thick.

B1t—31 inches to 7 inches, dark grayish-brown (10YR 4/3)
heavy sandy clay loam, dark brown (10XYR 3/3) moist;
moderate, coarse, prismatic structure; hard, friable,
sticky, plastic; common very fine and fine roots;
common very fine tubular pores; many thin clay films
on ped. faces ; neutral (pH 6.8) ; clear, wavy boundary.
3 to 8 inches thick.

B21t—T7 to 12 inches, brown (10YR 4/3) light clay, dark brovyn
(10YR 3/3) moist; strong, medium and coarse, pris-
matic structure; very hard, firm, very sticky, very
plastic; many very finre exped roots and few very fine
inped roots; common very fine tubular pores; many
thin and few moderately thick, dark-brown (10YR
8/8) clay films on ped faces and in pores; neutral
(pH 6.8) ; gradual, smooth boundary. 4 to 9 inches
thick.

B22t—12 to 17 inches, brown (10YR 4/3) light clay, dark
brown (10YR 3/3) moist ; moderate, coarse, prismatie
structure; very hard, firm, very sticky, very plastie;
many very fine exped roots and few very fine and
medium inped roots; common very fine tubular pores;
many thin and few moderately thick, dark-brown
(10YR 3/3) clay films on ped faces and in pores; neu-
tral (pH 7.0) ; clear, wavy boundary. 4 to 10 inches
thick.

B3t—17 to 28 inches, brown {10YR 4/3) sandy clay loam,
dark brown (10YR 3/3) moist; moderate, medium and
coarse, prismatic structure; hard, friable, sticky,
plastic; few very fine, fine, and medium roots; few
very fine interstitial pores and common very fine
tubular pores; common thin, dark-brown {10YR 3/3)
clay films on ped faces and in pores; neutral (pH
7.0) ; clear, wavy boundary. 3 to 14 inches thick.

C1—23 to 81 inches, brown (10YR 4/3) sandy loam, dark
brown (10YR 3/3) moist; massive; slightly hard,
very friable, nonsticky, nonplastic; few very fine and
fine roots; common very fine and few fine tubl_}lar
pores ; neutral (pH 7.0) ; clear, wavy boundary. 5 to
15 inches thick.

©2—381 to 37 inches, pale-brown (10YR 6/3) gravelly loamy
sand, dark brown (10YR 3/3) moist; massive; slightly
hard, very friable, nonsticky, nenplastic; few very
fine and fine rooty: few very fine tubular pores and
many very fine interstitial pores; mildly akaline (pH
7.4) ; clear, wavy boundary. b to 10 inches thick.
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I1C3—37 to 48 inches, very dark gray (10YR 3/1) and dark-
gray (10YR 4/1) gravelly sand both dry and moist;
few gray (10YR 5/1) pockets of very gravelly sand;
single grain; loose when dry and moist; common very
fine and fine roots; many very fine and fine and few
medium interstitial pores; matrix is noneffervescent,
but in places pebbles have white (10YR 8/2) lime
coatings on the underside; moderately alkaline (pH
8.0).

Colors in the Al horizon have a hue of 10YR, a dry value of
4 or 5, a moist value of 2 or 3, and a chroma of 2 or 3. This
horizon is sandy loam or clay loam and is gravelly in places. It
is massive or has weak or moderate, platy structure. Reaction
in the Al horizon is very slightly acid or neutral. The A2
horizon, if present, is as much as 2 inches thick. Colors in this
horizon have a dry value of 6 or 7, a moist value of 3 or 4, a
dry chroma of 1 or 2, and a moist chroma of 2. The B2t horizon
is 385 to 40 percent clay, by weighted average. In the B2t hori-
zon colors have a hue of 10YR or 7.5YR, a dry value of 4 to
6, a moist value of 3 or 4, and a chroma of 2 or 3. This horizon
ig sandy clay or clay and has strong, prismatie structure in the
upper part. Reaction is neutral or mildly alkaline. The B3t
horizon, if present, is massive and is calecareous in places. The
substratum is sandy loam, sand, or gravel and is at a depth of
24 to 38 inches. Colors of the substratum depend on the color
of individual sand grains and gravel.

Simpson sandy loam, 2 to 5 percent slopes (5dB).—
This soil is in small, uniformly shaped areas along the
western side of Surprise Valley on alluvial fans and lake
terraces. The profile is similar to the one described as rep-
resentative for the scries except that in this soil the sandy
loam surface layer is free of gravel.

Included with this soil in mapping are areas of Simpson
loam, O to 2 percent slopes, and soils that are similar to
Simpson soils, except that they have a clay loam subsoil.
These areas make up less than 2 percent of the total
acreage,

Runoff is slow, and the hazard of erosion is slight.

This soil is used mainly for irrigated production of small
grains and perennial grass for pasture. A small part of the
acreage is used for livestock grazing and wildlife habitat.
Capability unit ITe-21, irrigated and VIs—226, dryland;
range site NV 23-22; wildlife suitability group 1.

Simpson gravelly sandy loam, 5 to 15 percent slopes
[SGC).——This soil is in small, uniformly shaped areas along
the western side of Surprise Valley near the northeastern
end. It is on alluvial fans and lake terraces. This soil has
the profile described as representative for the series.

Included with this soil in mapping are areas of very
gravelly or stony similar soils and isolated areas of Neva-
dor soils. These areas make up about 5 percent of the total
acreage.

Runoff is slow, and the hazard of erosion is moderate.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit IVe-20, irrigated and VIs—226, dryland ; range
site NV 23-22; wildlife suitability group 8.

Simpson loam, 0 to 2 percent slopes (SmA).—This soil
is in small, uniformly shaped areas on alluvial fans and
lake terraces along the western side of Surprise Valley.
The profile is similar to the one described as representative
for the series, except that it has a Toam surface layer.

Included with this soil in mapping are areas of Donica
and Surprise soils that make up about 2 percent of the
total acreage.

Runoff is slow, and the hazard of erosion is slight.

This soil is used mainly for irrigated crops. It has lim-
ited use for dryland grains and perennial grass for pas-

ture. A small area is irrigated and used for the production
of alfalfa. Capability umt ITs—41, irrigated and VIs-226,
dryland; range site NV 23-22; wildlife suitability
group 1.

Snag Series

The Snag series consists of well-drained soils. They
formed in alluvium and colluvium derived from mixed
basic rocks. The slope range is 5 to 50 percent. Vegetation
consists of big sagebrush, needlegrass, and bitterbrush.
The elevation ranges from 6,000 to 7,500 feet. The average
annual precipitation is 16 to 25 inches, the average annual
air temperature is 40° to 44° I, and the frost-free season
is 50 to 80 days.

In a representative profile the surface layer is dark-
brown stony and very stony fine sandy loam about 20
inches thick. The next layer is brown very stony fine sandy
loam about 24 inches thick. Very slightly weathered basal-
tic bedrock is at a depth of 44 inches.

Snag soils have moderately rapid permeability. The ef-
fective rooting depth is 40 to 60 inches. Available water
capacity is 6 to 7 inches. Runoff is slow to rapid, depend-
ing on the slope. The hazard of accelerated erosion is
slight to moderate.

Representative profile of Snag stony fine sandy loam in
an area of Hapgood-Snag association in Lassen County,
California, 1,000 feet west and 800 feet south of the north-
east corner of sec. 20, T. 36 N., R. 17 E., Mount Diablo
base line and meridian:

01— inch to 0, dark-brown (7.5YR 3/2) litter of snowberry
leaves, very dark brown {(7.5YR 2/2) moist; medium
acid {(pH 5.7). 0 to 1 inch thick.

A11—0 to 10 inches, dark-brown (7.5YR 3/2) stony fine sandy
loam, very dark brown (7.5YR 2/2) moist; weak, very
fine, granular structure; soft, very friable, nonsticky,
nonplastic; many very fine, common medium and
coarse, and few fine roots; many very fine interstitial
pores; medium acid (pH 5.6) ; gradual, wavy bound-
ary. 6 to 11 inches thick.

A12—10 to 20 inches, dark-brown (7.5YR 3/2) very stony fine
sandy loam (b5 percent coarse fragments), very dark
brown (7T.5YR 2/2) moist; massive; soft, very friable,
nonsticky, nonplastic; many very fine, common me-
dium and coarse, and few fine roots; common very
fine interstitial pores; few thin clay bridges between
sand grains; medium acid (pH 6.0) ; gradual, irreg-
ular boundary. 9 to 18 inches thick.

C—20 to 44 inches, brown (7.5YR 4/4) very stony fine sandy
loam, (65 percent coarse fragments), dark brown
(7.5YR 8/3) moist; massive; soft, very friable, non-
sticky, nonplastic; common very fine, fine, and me-
dium and few coarse roots; medium acid (pH 5.7);
abrupt, stightly wavy boundary, 0 to 86 inches thick,

R—44 inches, very slightly weathered basaltic bedrock.

Thickness of the dark-colored surface layer ranges from 20
to 39 inches, Colors in the Al horizon have a hue of 7.5YR to
10YR, a dry value of 3 or 4, a moist value of 2 or 3, and a
chroma of 1 or 2. This horizon has weak or moderate, granular
or subangular blocky structure and in places is massive in the
lower part. The A12 and C horizons are fine sandy loam, sandy
loam, or loam in texture and are as much as 50 to 80 percent
stones, cobblestones, and gravel. Colors in the C horizon have
a hue of 7.5YR to 10YR, a dry value of 4 to 6, 2 moist value of
3 or 4, and a chroma of 2 or 3, This horizon has weak, granular
or subangular blocky strueture. The depth to bedrock ranges
from 40 to 60 inches.

Snag very stony sandy loam, 30 to 50 percent slopes
{SNF).—This steep soil is in large, irregularly shaped areas
throughout the Modoc National Forest on uplands. The
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profile is similar to the one described as representative for
the series, except that this soil is about 40 inches deep to
bedrock, and the subsoil is about 40 to 50 percent coarse
fragments.

Included with this soil in mapping are areas of Rubble
land and Rock outcrop that make up about 10 percent
of the total acreage.

Runoft is medium, and the hazard of erosion is moderate.
The native vegetation consists mainly of big sagebrush,
needlegrass, and bitterbrush.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing, wildlife habitat, and water-
shed. Capability unit VIIs-211, dryland; range site NV
23-19; wildlife suitability group 6.

Surprise Series

The Surprise series consists of well-drained soils that
formed in gravelly alluvium derived from mixed basic
rocks. The slope range is 0 to 15 percent. Vegetation con-
sists of big sagebrush, bluebunch wheatgrass, and bitter-
brush. The elevation ranges from 4,400 to 5,000 feet. The
average annual precipitation is 12 to 16 inches, the average
annual air temperature is about 50° F., and the frost-free
season is 100 to 130 days.

In a representative profile the surface layer is grayish-
brown gravelly sandy loam about 9 inches thick. The next
layer is light brownish-gray gravelly sandy loam about
19 inches thick. The underlying material is gravelly sandy
loam over very gravelly sandy loam to a depth of 67 inches.

Surprise soils have moderately rapid permeability. The
offective rooting depth is 40 to 60 inches. Available water
capacity 18 6 to 7 inches. Runoff is very slow or slow, and
the hazard of accelerated erosion is slight or moderate.

Representative profile of Surprise gravelly sandy loam,
5 to 15 percent slopes, in Modoe County, California, 250
feet south and 900 feet east of the northwest quarter
corner of sec. 14, T. 40 N., R. 16 E., Mount Diablo base
line and meridian:

A11—0 to 3 inches, grayish-brown (10YR 5/2) gravelly sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak, medium, granular structure; soft, very friable,
nonstieky, nonplastic ; many very fine roots ; many very
fine interstitial pores; neutral (pH 6.8) ; clear, smooth
boundary. 3 to 6 inches thick.

A12—3 to 9 inches, grayish-brown (10YR §/2) gravelly sandy
loam, very dark grayish brown (10YR 3/2) moist;
massive; soft, very friable, nonsticky, nonplastic;
many very fine roots; many very fine interstitial
pores; neutral (pH 6.8); gradual, smooth boundary.
5 to 8 inches thick,

B2—9 to 28 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, very friable, nonsticky, non-
plastic; many very fine and few fine roots; many
fine interstitial pores; neutral (pH 6.8); gradual,
smooth boundary. 15 to 30 inches thick.

C1—28 to 43 inches, light brownish-gray (10YR 6/2) gravelly
gandy loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, friable, nonsticky, nonplastie;
common very fine, and few fine and medium roots;
many fine interstitial pores; neuntral (pH 6.8);
gradual, wavy boundary, 8 to 17 inches thick.

I102—45 to 67 inches, light brownish-gray (10YR 6/2) very
gravelly sandy loam, dark grayish brown (10YR 4/2)
moist; massive; soft, very friable, nonsticky, non-
plastic; few very fine and eommon medium roots;
many fine interstitial pores; neufral (pH 6.8).

The solum ranges from 23 to 38 inches in thickness. In the
A1 horizon colors have a hue of 10YR, a dry value of 4 or 5,
a moist value of 8, and a chroma of 2 or 3. This horizon is
gravelly sandy loam or gravelly loam and is massive or has
weak to moderate, fine to medium, granular or subangular
blocky structure. Reaction in the Al horizon is neutral to
mildly alkaline. In the B2 and C horizons colors have a hue
of 10YR, a dry value of 5 or 6, a moist value of 4 or §, and a
chroma of 2 or 8. They are gravelly sandy loam or gravelly
loam in texture and 15 to 35 percent gravel. They are massive
or have weak, medium or coarse, subangular blocky struc-
ture. Reaction is neutral to mildly alkaline.

Surprise gravelly sandy loam, 0 to 2 percent slopes
(SrA).—This soil is in small, irregularly shaped areas along
the western side of Surprise Valley on alluvial fans. It
is similar, except for slope, to the soil described as repre-
sentative Tor the series.

Included with this soil in mapping are areas of Bidwell
soils and soils that have a surface layer of loam or very
gravelly sandy loam. These areas make up about 5 percent
of the total acreage.

Runoff is very slow, and the hazard of erosion is slight.
The native vegetation in uncultivated areas consists mainly
of big sagebrush and bitterbrush.

This soil is suitable for irrigated crops. It is used mainly
for dryland production of small grains and perennial pas-
ture grasses. Capability unit ITe—1, irrigated and VIe-220,
dryland ; range site NV 23-22 ; wildlife suitability group 1.

Surprise gravelly sandy loam, 2 to 5 percent slopes
(SrB).—This soil is in large, irregularly shaped areas along
the western side of Surprise Va%ley on broad alluvial fans.
It is similar, except for slope, to the soil described as rep-
resentative for the series.

Included with this soil in mapping are areas of Bidwell,
Donica, and other Surprise soils that make up about 10
percent of the total acreage.

Runoff is slow, and the hazard of erosion is moderate.

This soil is suitable for irrigated crops. It is used mainly
for production of dryland small grains and perennial pas-
ture grasses. Capability unit ITe—20, irrigated and VIc—
220, dryland; range site NV 23-22; wildlife suitability
group 1.

Surprise gravelly sandy loam, 5 to 15 percent slopes
(SrC)—This soil is in small, irregularly shaped areas along
the western side of Surprise Valley on higher parts of allu-
vial fans. It has the profile described as representative for
the series.

Included with this soil in mapping are areas of Donica,
Simpson, and other Surprise solls that make up about 5
percent of the total acreage.

Runoff is slow, and the hazard of erosion is moderate.
The native vegetation consists mainly of big sagebrush and
bitterbrush.

This soil is suitable for irrigated crops. It is used mainly
for livestock grazing and wildlife habitat. Capability unit
IVe-20, irrigated and VIe-220, dryland; range site NV
28292 ; wildlife suitability group 8.

Survya Series

The Survya series consists of well-drained soils that
formed in loamy alluvium derived from basalt and tuff
superimposed over gravelly lacustrine material. The slope
range is 0 to 9 percent. Vegetation consists of shadscale.
The elevation ranges from 4,500 to 5,000 feet. The average
annual precipitation is 5 to 7 inches, the average annual air
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temperature is 47° to 51° F., and the frost-free season is 100
to 130 days.

In a representative profile the surface layer is light-gray
fine sandy loam about 1 inch thick. Below this is light-gray
and pale-brown clay over light brownish-gray very gravely
sandy clay loam about 10 inches thick. The underlying
material is pale-brown and grayish-brown, stratified very
gravelly and gravelly sand that extends to a depth of 84
inches.

Survya soils have slow permeability. The effective root-
ing depth is more than 60 inches. Available water capacity
is 3 to 414 inches. Runoff is medium, and the hazard of
accelerated erosion is moderate.

Representative profile of Survya fine sandy loam, 0 to 9
percent slopes, eroded, in Modoc County, California ; 200
feet west and 300 feet north of the southeast corner of sec.
15, T. 40 N, R. 17 E., Mount Diablo base line and
meridian:

A2—0 to 1 inch, light-gray (2.5 7/2) fine sandy loam, dark
grayish brown (2.5Y 4/2) moist; massive; slightly
hard, friable, nonsticky, nonplastic; few very fine
roots; many fine vesicular pores; violently efferves-
cent; very strongly alkaline (pH 9.2) ; abrupt, smooth
boundary. 1 to 3 inches thick.

B21t—1 to 3 inches, light-gray (10YR 7/2) clay, brown (10YR
5/3) moist; weak, medium, columnar breaking to
moderate, medium, angular blocky structure; hard,
friable, very sticky, very plastic; few very fine and
fine roots; many very fine tubular pores; many thin
clay films on ped faces and continuous moderately
thick clay films in pores; violently effervescent; very
strongly alkaline (pH 9.8) ; abrupt, smooth bound-
ary. 2 to 4 inches thick.

B22tca—3 to 7 inches, variegated, light-gray (10YR 7/2) and
pale-brown (10YR 6/3) clay, brown (10YR 5/3) moist ;
weak, medium, prismatic breaking to moderate, me-
dium, angular blocky structure; hard, friable, very
sticky, very plastic; common very fine roots; many
very fine tubular and interstitial pores; many mod-
erately thick clay films in pores; violently efferves-
cent; common, fine and medium, faint, white (10YR
8/2) lime segregations; very strongly alkaline (pH
9.6) ; clear, wavy boundary. 2 to 6 inches thick.

I1B3tca—T to 11 inches, light brownish-gray (10YR 6/2) very
gravelly sandy clay loam, brown (10YR 5/3) moist;
massive; slightly hard, friable, sticky, plastic; com-
mon very fine roots; many very fine and fine inter-
stitial pores; common thin clay films in pores and
common thin clay bridges between sand grains and
gravel ; violently effervescent; common, medium, dis-
tinet, white (10YR 8/2) lime segregations and coat-
ings, mainly on the underside of pebbles ; strongly al-
}r{]?‘liie (pH 9.6) ; clear, wavy boundary. 3 to 7 inches

1CK,

IIClea—11 to 17 inches, pale-brown (10YR 6/3) very gravelly
sand, dark grayish brown (10YR 4/2) moist; single
grain; loose when dry and moist; few very fine roots ;
many very fine and fine and few medium interstitial
pores; strong efferveseence; white (10YR 8/2) lime
coatings, mostly on the underside of pebbles; very
strongly alkaline (pH 9.2) ; clear, wavy boundary. 5
to 12 inches thick.

IIC2—17 to 34 inches, grayish-brown (10YR 5/2) stratified
fine gravelly coarse sand and very gravelly sand, dark
grayish brown (10YR 4/2) moist; single grain: loose
when dry and moist; few very fine roots, mainly in the
upper part; many very fine and fine and few medium
interstitial pores; gray (10YR 5/1), pale-brown
(10YR 6/3), very pale brown (10YR 7/3) sand grains
and gravel; thin (2 to 8 inches thick) massive strata
that are slightly hard and friable, noneffervescent ;
strongly alkaline (pH 88).

The thickness of the solum and the depth to the very gravelly
sandy IIC matevial ranges from 10 to 16 inches. An over-
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blown Al horizon of loamy fine sand or fine sand is present
in places. It is as much as 14 inches thick but is mostly 1 to 4
inches thick. Colors in the A1l horizon, if it is present, have a
dry value of 6 or 7, a moist value of 4 or 5, and a chroma
of 2 or 3. Colors in the A2 horizon have a hue of 10YR or
25Y, a dry value of 6 or 7, a moist value of 3 or 4, and a
dry chroma of 1 or 2. This horizon iz massive or has weak
to moderate, platy strueture. Colors in the B2t horizon have a
hue of 10YR or 2.5Y, a dry value of 6 or 7, a moist value of
4 or 5, and a chroma of 2 or 3. This horizon has weak to
strong, prismatic or columnar structure. It is dominantly clay
but ranges to heavy clay loam. Colors in the C horizon are
variable and depend on the color of the individual sand grains
and gravel. Except for the overblown Al horizon, these soils
are slightly saline and strongly alkali affected.

Survya fine sandy loam, 0 to 9 percent slopes, eroded
(SUB2).—This soil is in large areas along the eastern side
of Surprise Valley near the Long Ranch. It is on beach
terraces. Numerous narrow gullies, 1 foot to 5 feet deep,
dissect this soil because of runoff from higher lying soils.
This soil has the profile described as representative for the
series,

Included with this soil in mapping are areas of Zorra-
vista and Raglan soils and actively eroding sand dunes.
‘These areas make up about 20 percent of the total acreage.

The vegetation consists mainly of shadscale.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and, to a limited extent, for
wildlife habitat. Capability unit VIIs—261, dryland;
range site NV 234 wildlife suitability group 9.

Survya-Zorravista association [SV).—This association
consists of soils in large, irregularly shaped areas north
and south of the Hays Canyon Road. It is on broad lake
terraces and on semistabilized sand dunes. Many narrow
gullies, 1 foot to § feet deep, dissect the Survya soil be-
cause of runoff from higher lying soils.

The association is about b5 percent Survya fine sandy
loam,  to 9 perecnt slopes, eroded, and about 40 percent
Zorravista fine sand, 0 to 15 percent slopes. The Survya
soil is on broader undulating terraces and has a clay sub-
soil. The Zorravista soil is on semistabilized sand dunes and
has fine sand or sand texture throughout.

Included with this association 1n mapping are areas of
sandy Survya soils, steeper Zorravista soils, and actively
eroding small sand dunes. These areas make up about 5
percent of the total acreage.

The Survya soil has a native vegetation of shadscale.
The vegetation on the Zorravista soil consists of grease-
wood, horsebrush, big sagebrush, and spiny hopsage.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and, to a limited extent,
for wildlife habitat. Survya part: Capability unit
VIIs-261, dryland; range site NV 23—4; wildlife suitabil-
ity group 9. Zorravista part: Capability unit VIIs-224,
dryland ; range site NV 23-11; wildlife suitability group 9.

Survya Series, Hardpan Variant

The Survya series, hardpan variant, consists of well-
drained soils on lake terraces. They formed in alluvium
derived from mixed basic rocks. The slope range is 0 to 9
percent. They contain moderate amounts of salt and alkali.
Vegetation consists mainly of greasewood., The elevation
ranges from 4,600 to 4,800 feet. The average annual pre-
cipitation is 5 to 7 inches, the average annual air tempera-
’(ciure 1s 47° to 51° F., and the frost-free season is 100 to 130

ays.
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In a representative profile the surface layer 1s white fine
sandy loam about 1 Inch thick. Below this is about 10
inches of light brownish-gray and pale-brown sandy clay
loam grading to gravelly sandy clay loam. The next layer
is a light brownish-gray, silica-cemented hardpan about
14 inches thick. It is underlain by stratified light-gray and
light brownish-gray silt loam and loamy fine sand to a
depth of 44 inches.

Survya soils, hardpan variant, have moderately slow

ermeability to the hardpan and very slow permeability
in the hardpan. The effective rooting depth is 10 to 18
inches. Available water capacity is 2 to 3 inches. Runoff is
medium, and the hazard of accelerated erosion is moderate.

Representative profile of Survya fine sandy loam, hard-
pan variant, 0 to 9 percent slopes, eroded, in Modoc County,
California, 2,600 feet north and 1,300 feet east of the south
quarter corner of sec. 34, T. 40 N, R. 17 E., Mount Diablo
base line and meridian:

A1—0 to 1 inch, white (10YR 8/2) fine sandy loam, grayish
brown (10YR 5/2) moist; weak, medium, platy strue-
ture; hard, friable, slightly sticky, slightly plastic;
very few fine roots; many very fine and fine vesicular
pores; violently effervescent; very strongly alkaline
(pH 9.6) ; abrupt, wavy boundary. C to 2 inches thick.

B2t—1 to 8 inches, light brownish-gray (10YR 6/2) light sandy
clay loam, brown (10YR 5/3) moist ; common, medium
mottles of light gray (10YR 7/2) : weak, fine, prismatic
breaking to very fine, angular, blocky structure; hard,
firm, sticky, slightly plastic; many very fine roots;
many very fine tubular and interstitial pores; many
thin clay films on ped faces; violently effervescent ;
very strongly alkaline (pH 9.5) ; abrupt, wavy bound-
ary. 2 to 3 inches thick.

B3t—3 to 7 inches, pale-brown (10YR 6/3) light sandy clay
loam, brown (10YR 5/3) moist; weak, medium, pris-
matic parting to moderate, fine, subangular blocky
structure ; hard, friable, sticky, slightly plastic; com-
mon very fine roots; common thin clay films on ped
faces and as bridges:; strongly effervescent; very
strongly alkaline (pH 9.5) ; clear, wavy boundary. 3 to
6 inches thick.

C1—7 to 11 inches, light brownish-gray (10YR 6/2) fine
gravelly light sandy clay leam, grayish brown (10YR
5/2) moist; massive; slightly bard, friable, slightly
sticky, slightly plastic; common fine and very fine
roots that mat at base of horizon; strongly efferves-
cent; very strongly alkaline (pH 9.5) ; clear; smooth
boundary. 0 to 6 inches thick.

(2sim—11 to 25 inches, light brownish-gray (10YR 6/2) duri-
pan, grayish-brown (10YR 5/2) moist; common,
medium, faint, palebrown (10YR 6/3) mottles and
thin lenses of light-gray (10YR 6/1) sand; strong,
medium, platy structure; extremely hard, extremely
firm ; very few fine roots in the upper 2 inches; coru-
mon fine astrocods; silica coatings on sand grains;
strongly effervescent; very strongly alkaline (pH
9.6) ; gradual, smooth boundary. 8 to 20 inches thick.

(3—25 to 29 inches, light brownish-gray (10YR 6/2) silt
loam, grayish-brown (10YR 5/2) moist; common, fine,
faint, light-gray (10YR 7/2) mottles; massive; hard,
very firm, slightly sticky, slightly plastic; strongly
effervescent ; very strongly alkaline (pH 9.3) ; clear,
wavy boundary. 1 to 10 inches thick.

11C4—29 o 44 inches, light-gray (10YR 7/2) loamy fine sand,
grayish-brown (10YR 5/2) moist; ecommon thin
lenses of light-gray (10YR 6/1) =sand; massive;
slightly hard, very friable, nonsticky, nonplastic;
many very fine interstitial pores; strongly efferves-
cent ; strongly alkaline (pH 9.0).

The thickness of the solum ranges from 5 to 12 inches, and the
depth to the silica-cemented hardpan ranges from 10 to 18
inches.

In the Al horizon colors have a hue of 10YR or 2.5Y, a dry
value_ of 7 or 8, and a moist value of 4 or 5. This horizon is
massive or has weak or moderate, platy structure. Reaction is

alkaline to very strongly alkaline in the Al horizon. This horl-
zon is strongly to violently effervescent. In the B2t horizon
colors have a dry value of 5 or 6, 4 moist value of 4 or 5,and a
chrema of 3 or 4. This horizon ig sandy clay or clay loam and
has weak to moderate, prismatic primary structure. Reaction
in the B2t horizon is strongly alkaline to very strongly alka-
line.

Survya fine sandy loam, hardpan variant, 0 to 9 per-
cent slopes, eroded (SYB2).—This soil is in irregularly
shaped areas along the eastern side of Surprise Valley on
lake terraces. It 15 moderately to strongly alkaline and
is moderately saline.

Tncluded with this soil in mapping are areas of Raglan
and other Survya soils. These areas make up about 10 per-
cent of the total acreage. )

The vegetation consists mainly of greagewood. This so1l
is not suitable for irrigated crops. It is used mainly for live-
stock grazing and wildlife habitat. Capability unit VIIs-
931, dryland; range site NV 23-2; wildlife suitability
group 9.

Toney Series

The Toney series consists of well-drained soils that
formed in residuum derived mainly from tuff. The slope
range is 0 to 9 percent. Vegetation consists of low sage-
brush, Sandberg bluegrass, and some areas pf black sage-
brush. About 65 percent of the surface 1s covered by
cobblestones. The elevation ranges from 6,000 to 7,000
feet, The average annual precipitation 1s 12 to 14 inches,
the average annual air temperature is 41° to 44° F., and
the frost-free season is 60 to 90 days. )

In a representative profile the surface layer is about
4 inches of grayish-brown extremely cobbly loam grading
to light brownish-gray silt loam. The next layer 18 _brown
clay and silty clay. Tuff bedrock is at a depth of 23 inches.

Toney soils have very slow permeability. The effective
rooting depth is 20 to 40 inches. Available water capacity
is 3 to 6 inches. Runoff is medium, and the hazard of aec-
celerated crosion is slight.

Representative profile of Toney extremely cobbly loam
in an area of Toney-Ninemile assoclatlon in Washoe
County, Nevada, 200 feet east and 400 feet south of the
center of sec. 31, T. 40 N, R. 18 E., Mount Diablo base
line and meridian:

A1—0 to 1 inch, grayish-brown (10YR 5/2) extremely cobbly
loam, very dark grayish brown (10YR 3/2) moist;
weak, fine, platy structure; soft, very friable, slightly
sticky, slightly plastic; few fine and many very fine
roots; many very fine interstitial and tubular pores;
neutral (pH 6.6); abrupt, smooth boundary. 1 to 3
inches thick. .

A2—1 to 4 inches, light brownish-gray (10YR 6/2) silt loam,
light gray (10XYR 6/1) in places, dark brown (10YR
3/3) moist; moderately thin platy structure; slightly
hard, very friable, slightly sticky, slightly plastic;
few fine and many very fine roots; many Very fine
interstitial and tubular pores; many bleached sand
grains; neutral (pH 6.6) ; abrupt, slightly wavy
boundary. 2 to 4 inches thick.

B21t-—4 to 10 inches, brown (10YR 4/8) clay, brown (10YR
4/3) moist; strong, medium, columnar structure ; tops
of columns ecapped with light gray (10YR 7/1)
bleached sand graing; extremely hard, firm, very
sticky, very plastic; few fine and common very fine
exped roots; common very fine tubular pores; many
pressure cutans; many thin eclay films in pores;
neutral (pH 6.6) ; gradual, smooth boundary. 5 to 9
incheg thick.
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B22t—10 to 16 inches, brown (10YR 5/3) clay, dry or moist;
moderate, medium, prismatic structure; very hard,
firm, very sticky, very plastic; few fine and common
very fine roots; many very fine interstitial pores and
common very fine tubular pores; many pressure
cutans ; many thin clay films in pores; neutral (pH
7.2) ; abrupt, smooth boundary. 5 to 12 inches thick.

B3tea—16 to 23 inches, brown (10YR 5/3) grading to very
pale brown (10YR 7/4) silty clay, dark yellowish
brown (10YR 3/4) and yellowish brown (10YR 5/6)
moist, yellowish brown (10YR 5/4) ecrushed; mod-
erate, fine, subangular blocky structure; hard, firm,
very sticky, very plastic; few very fine roots; many
very fine inferstitial and tubular pores; common mod-
erately thick clay films in pores and few thin and
moderately thick clay films on ped faces; strongly
effervescent and many, fine, white (10YR 8/2) lime
veins and filaments; moderately alkaline (pH 8.2);
abrupt, irregular boundary. 7 to 12 inches thick,

R~—23 to 30 inches, very pale brown (10YR 8/3) pumiceous
tuff, brown (10YR 5/3) moist; many white (10YR
8/1) flecks; very hard; few very fine roots, many
thin brown (10YR 5/3) clay films and many black
(10YR 2/1) manganese coatings on faces of fracture;
matrix is noneffervescent and has few, fine, lime veins
and fillaments along planes of fractures; mildly alka-
line (pH 7.8).

The thickness of the solum and the depth to bedrock range
from 20 to 40 inches. In the A1l horizon colors have 2 hue of
10YR or 7.5YR, a moist value of 2 or 3, and a chroma of 1 or
2. This horizon is stony or extremely cobbly loam or sandy
loam and is massive or has weak, platy or granular structure.
In the A2 horizon colors have a hue of 10YR or T.5YR, a dry
value of 6 or 7, a moist value of 3 or 4, and a chroma of 1 or
2. This horizon is massive or has weak to moderate, platy
structure. Colors in the B2t horizon have a hue of 10YR or
T.50YR, a dry value of 4 to 6, & moist value of 4 or &, and a
chroma of 2 to 4. Exchangeable sodium percentage is greater
than 15 percent in places in the Bt horizon.

Toney-Ninemile association (TN).—This association
consists of nearly level to moderately sloping soils in large,
irregularly shaped areas on pediments ncar Boulder Lake
and in Tuledad Valley. The association is about 63 percent
Toney extremely cobbly loam that has 0 to 9 percent slopes
and about 25 percent Ninemile extremely cobbly loam that
has 0 to 9 percent slopes. The Toney soil has a light-colored
surface layer, is 20 to 40 inches deep to bedrock, and cobble-
stones over about 65 percent of the surface. The Ninemile
soil has a dark-colored surface layer and is 10 to 20 inches
deep to bedrock.

Included with this association in mapping ave areas of
Home Camp, Newlands, and Madeline soils and, in places,
areas of Rock outcrop and Rubble land. These areas make
up about 10 percent of the total acreage.

The Toney soil has a native vegetation that consists of
low sagebrush, Sandberg bluegrass, and, in places, black
sagebrush, The vegetation on the Ninemile soil consists of
low sagebrush and Sandberg bluegrass.

These solls are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
Toney part: Capability unit VIIs—239, dryland; range
site NV 23-17; wildlife suitability group 8. Ninemile part:
Capability unit VIIs-237, dryland; range site NV 23-17;
wildlife suitability group 8.

Tourn Series

The Tourn series consists of well-drained soils in the
Modoc National Forest. They formed in residuum and
alluvium derived from tuff. The slope range is 2 to 15 per-
cent. Vegetation consists mainly of ponderosa pine. The

elevation ranges from 7,000 to 8,000 feet. The average
annual precipitation is 16 to 25 inches, the average annunal
air temperature is about 41° F., and the frost-free season
15 50 to 80 days.

In a representative profile a thin layer of litter from
pine needles covers the surface. The surface layer is about
8 inches of dark-brown stony loam over dark-brown fine
sandy loam and sandy clay loam. Tuff bedrock is at a depth
of 26 inches,

Tourn soils have moderate permeability. The effective
rooting depth is 20 to 40 inches. Available water capacity
is 4 to 6 inches. Runoff is slow, and the hazard of acceler-
ated erosion is slight to moderate.

Representative profile of Tourn stony loam, 2 to 15 per-
cent slopes, in Lassen County, California, in the center of
the southwest quarter of the northeast quarter of sec. 23,
T. 39 N., R. 15 E., Mount Diablo base line and meridian :

01-—14 inch to 0, fresh and partly decomposed litter consisting
of pine needles.

A11—0 to 8 inches, dark-brown (7.5YR 4/2) stony loam, dark
brown (7.5YR 3/2) moist; moderate, very fine, granu-
lar structure ; soft, very friable, nonsticky, nonplastic;
many very fine and few fine roots; many very fine
interstitial pores; slightly acid (pH 6.5); clear,
smooth boundary. 3 to 10 inches thick.

A12—8§ to 15 inches, dark-brown (7.5YR 4/2) fine sandy loam,
dark brown (7.5YR 8/2) moist; weak, coarse, sub-
angular blocky breaking to moderate, very fine, granu-
iar structure; slightly hard, friable, slightly sticky,
slightly plastic; many very fine roots and few fine,
medium, and coarse roots; many very fine interstitial
pores and common fine tubular pores; few thin clay
{ilms as bridges; slightly acid (pH 6.4) ; clear, smooth
boundary. 5 to 12 inches thick.

Al13—15 to 26 inches, dark-brown (7.5YR 4/2) light sandy
clay loam, dark reddish brown (5YR 3/3) moist;
weak, coarse, subangular blocky structure: slightly
hard, friable, slightly sticky, slightly plastic; common
very fine and few fine and medium roots; many very
fine interstitial pores and common very fine tubular
pores; few thin clay films as bridges and in pores;
thin, 14- to Y%-inch, discontinuous Tenses of reddish-
brown (5YR 5/8) clay loam ; moist color is weak red
(25YR 4/3) at the lower boundary:; slightly acid
(pH 6.2) ; abrupt, wavy boundary. 8 to 18 inches thick.

C~-26 inches, gray (N 6/0) weathering tuffaceous rock having
evident rock structure,

In the A horizon colors have a hue of 7.5YR or YR, a dry
value of 3 to 5, and a moist value of 2 or 3. Thig horizon, imme-
diately above the bedrock, increases slightly in clay content as
depth inercases, but it is dominantly loam or sandy clay loam
in texture and is as much as 25 percent coarse fragments. If
present, the C horizon has colors that have a hue of 5YR or
7.8YR, a dry value of 5 or 6, a moist value of 3 or 4, and a
chroma of 2 to 4. It is very cobbly, gravelly, or stony. The
amount of coarse fragments increases with depth, The depth to
weathered bedrock ranges from 20 to 40 inches.

Tourn stony loam, 2 to 15 percent slopes (TOC).—This
soil is in large, irregularly shaped areas on mountainous
uplands in the Modoc National Forest,

Included with this soil in mapping are areas of soils sim-
ilar to Tourn soils, except that bedrock is at a depth of less
than 20 inches. These areas make up about 15 percent of
the total acreage.

The vegetation consists mainly of ponderosa pine. This
soil is not suitable for irrigated crops. It is used mainly for
timber production and, to a limited extent, for livestock
grazing, wildlife habitat, watershed, and recreation. Capa-
bility unit VIIs-211, dryland; not placed in a range site;
wildlife suitability group 10.
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Vylach Series

The Vylach serics consists of well-drained soils on lake
terraces. They formed in material weathered from lake-
deposited tufls and alluvium from mixed basic rocks. The
slope range is 0 to 5 percent. Vegetation consists of shad-
scale, except in overflow areas where big sagebrush is dom-
inant. The elevation ranges from 4,500 to 5,500 feet. The
average annual precipitation is 6 to 8 inches, the average
annual air temperature is 45° to 48° F., and the frost-free
geason is 100 to 120 days.

In a representative profile the surface is light-gray fine
sandy loam about 3 inches thick. Below this is pale-brown
sandy clay loam and very pale brown clay loam about 7
inches thick. The next layer is a very pale brown, strongly
cemented hardpan. It is underlain by fractured tuff bed-
rock at a depth of 20 inches.

Vylach soils have very slow permeability. The effective
rooting depth is 10 to 20 inches. Available water capacity
is 1 to 2 inches. Runoff is slow, and the hazard of acceler-
ated erosion is slight.

Representative profile of Vylach fine sandy loam in an
area of Vylach-Pegler association in Washoe County,
Nevada, near the north quarter corner of sec. 3, I'. 36 N.,
R. 19 E., Mount Diablo base line and meridan:

A1—0 to 3 inches, light-gray (2.5YR 7/2) fine sandy loam, dark
grayish brown (2.5Y 4/2) moist; weak, medium, platy
structure ; soft, very friable, nonsticky, slightly plastic;
few very fine roots ; many fine and few medinm vesicu-
lar pores; moderately alkaline (pH 84) ; clear, smooth
boundary. 1 to 5 inches thick.

B1t—3 to 7 inches, pale-brown (10YR 6/3) sandy clay loam,
brown (10YR 4/3) moist; moderate, fine, granular
gtructure ; soft, friable, sticky, plastic; commmon very
fine and few fine and medium roots; many very fine
interstitial pores and few fine tubular pores; moder-
ately alkaline (pH 8.2); clear, smooth boundary.
2 to 6 inches thick.

B2t—T7 to 10 inches, very pale brown (10YR 7/3) clay loam,
brown (10YR 4/3) moist ; moderate, fine and medium,
platy structure; slightly hard, friable, sticky, plastic;
common very fine and few fine and medium roots; few
very fine vesicular pores and common very fine tubu-
lar pores ; few thin clay films on ped faces and common
thin clay films in pores ; moderately alkaline (pH 8.2) ;
abrupt, smooth boundary. 3 to 9 inches thick.

Csicam—10 to 20 inches, very pale brown (10YR 8/8) strongly
silica-cemented hardpan, brown (10YR 4/3) moist;
massive; very hard, extremely hard in spots; very firm
and extremely firm; few very fine roofs matted on
silica laminae ; very thin, light yellowish-brown (10YR
6/4), unoriented silica laminae and bridges between
sand grains; violently effervescent; many, coarse,
white (10YR 8/1) lime coatings on silica laminae
having matrix color; very strongly alkaline (pH 9.6) ;
gradual, wavy boundary. 6 tc 18 inches thick.

R—20 to 36 inches, light yellowish-brown (2.5Y 6/4) fractured
tuff bedrock, olive brown (2.5Y 4/4) moist; continuous
white (2.5YR 8/2) lime coats along cleavages.

The thicknessg of the solum and the depth to hardpan range
from 10 to 20 inches.

Colors in the A1 and B2t horizons have a hue of 2.5Y or 10YR,
a dry value of 6 or 7, a moist value of 3 or 4, and a chroma of
2 or 3. The Al horizon is loamy sand or sandy loam that ig
massive, single grained, or has platy structure. Reaction is
neutral to moderately alkaline. The B2t horizon iz sandy clay
loam or light clay loam. It ig massive or hasg platy or sub-
angular blocky structure, Reaction is moderately alkaline,
The Csicam horizon is strongly to very strongly alkaline. Depth
to fractured tuff ranges from 20 to 30 inches,

Vylach-Pegler association {vP).—This association con-
sists of nearly level to gently sloping soils in irregularly
shaped areas on lake terraces along the eastern edge of
Duck Lake Valley. The association is about 50 percent
Vylach fine sandy loam that has 0 to 5 percent slopes and
about 35 percent Pegler fine sandy loam that has 0 to 5
percent slopes. The Vylach soil has a silica-cemented hard-
pan at a depth of 10 to 20 inches. The Pegler soil is under-
lain by tuff bedrock at a depth of 10 to 20 inches. Both soils
are slightly salt and alkali affected.

Included with this soil in mapping are arcas of McCon-
nel and Old Camp soils that make up about 15 percent of
the total acreage.

These soils have a native vegetation that consists mainly
of shadscale.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
Vylach and Pegler parts: Capability unit VIIs-231, dry-
land ; range site NV 23-12; wildlife suitability group 9.

Vylach-Pegler association, overwash (VY].—This as-
sociation consists of soils in Jong, irregularly shaped areas
on low-lying lake terraces along the eastern side of Duck
Lake Valley. Tt 1s about 50 percent Vylach fine sandy loam,
overflowed, that has 0 to 5 percent slopes and about 35 per-
cent Pegler fine sandy loam, overflowed, that has 0 to 5
percent slopes. In the Vylach soil a silica-cemented hard-
pan is at a depth of 10 to 20 inches. In the Pegler soil tuff
bedrock is at a depth of 10 to 20 inches. Both soils are salt
free because of the overflow.

Included with this soil in mapping are areas of McCon-
nel solls, sand dunes, and cobbly and stony Riverwash in
drainageways. These areas make up about 15 percent of the
total acreage.

These soils are subject to frequent flooding. They have
a native vegetation that consists of big sagebrush.

These soils are not suitable for irrigated crops. They are
used mainly for livestock grazing and wildlife habitat.
Vylach and Pegler parts: Capahlity unit V1Is-231, dry-
land ; range site NV 23-6; wildlife suitability group 7.

Waca Series

The Waca scries consists of well-drained soils in the
Warner Mountains. They formed in alluvium derived from
mixed basic rocks. The slope range is 5 to 75 percent. Vege-
tation consists of white fir and ponderesa pine. The eleva-
tion ranges from 5,500 {on northerly slopes) to 8,000 feet.
The average annual precipitation is 20 to 80 inches, the
average annual air temperature is about 40° F., and the
frost-free season is 60 to 80 days.

In a representative profile a layer, about 4 inches thick,
of partly decomposed and decomposed leaf litter covers
the surface. The upper part of the surface layer is grayish-
brown stony fine sandy loam and brown gravelly sandy
loam about 8 inches thick., Below this is brown gravelly
sandy loam about 12 inches thick. The next layer is pale-
brown very gravelly coarse sandy loam about 10 inches
thick. Basalt bedrock is at a depth of 30 inches.

Waca soils have moderately rapid permeability. The ef-
fective rooting depth is 20 to 40 inches. Available water
capacity is 3 to 4 inches.

Representative profile of Waca stony fine sandy loam,
5 to 30 percent slopes, in Lassen County, California, near
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the center of the northwest quarter of sec. 4, T. 38 N,
R. 16 E., Mount Diablo base line and meridian:

Q1—4 inches to 3, leaf litter; strongly acid (pH 5.4) ; abrupt,
wavy boundary. 0 to 2 inches thick.

02—3 inches to 0, decomposed leaf litter, strongly acid (pH
5.4) ; abrupt, smooth boundary. 1 to 6 inches thick,

A11—O0 to 8 inches, grayish-brown (10YR 5/2) stony fine sandy
loam, very dark grayish-brown (10YR 3/2) moist;
moderate, medium granular structure; soft, very fri-
able, nonsticky, nonplastic; many very fine and fine
roots, common medium roots, and few coarse roots;
many fine interstitial pores; medium acid (pH 5.6);
clear, smooth boundary. 1 to 4 inches thick.

A12-— 3 to 8 inches, brown (10YR 5/3) gravelly sandy loam,
dark brown (10YR 3/3) mecist; moderate, medium,
granular structure ; soft, very friable, nonsticky, non-
plastic; many very fine, fine, and medium roots; many
very fine interstitial pores; medium acid (pH 5.6);
clear, smooth boundary. 2 to 6 inches thick.

A13—8 to 20 inches, brown (10YR 5/3) gravelly sandy loam,
dark brown (10YR 3/3) moist; massive; soft, very
friable, nonsticky, nonplastic; many very fine, fine,
medium, and coarse roots ; many fine interstitial pores;
medium acid (pH 5.9) ; abrupt, wavy boundary. 7 to
18 inches thick.

C—20 to 30 inches, pale-brown (10YR 6/3) very gravelly
coarse sandy loam, dark brown (10YR 3/3) moist;
massive ; soft, very friable, nonsticky, nonplastiec ; com-
nmon very fine, fine, and medium roots; many very fine
and fine interstitial pores; medium acid {(pH 59);
abrupt, wavy boundary. § to 24 inches thick.

R—30 inches, slightly weathered spots of basalt bedrock at the
immediate surface,

Colors throughout the profile have a hue of I0YR or 7.5YR.
In the A horizon colors have a dry value of 3 to 5, a moist value
of 2 or 3, and a chroma of 2 or 3. Reaction ranges from slightly
acid to medium acid in the upper part and strongly acid to
very strongly acid in the lower part. The A horizon is sandy
loam or coarse sandy loam in texture, and it is 30 to 50 percent
cobblestones or stones. In the C horizon colors have a dry value
of 6 or 7, a moist value of 3 or 4, and a chroma of 3 or 4. The
Q horizon is similar in texture to the A1l horizon, but it is 50 to
70 percent gravel, cobblestones, and slones. The depth to bed-
rock ranges from 20 to more than 40 inches,

Waca stony fine sandy lpam, 5 to 30 percent slopes
(WAE).—This soil is in large, irregularly shaped areas that
are almost all within the boundaries of the Modoc National
Forest. It is in the Warner Mountains. This soil has the
profile described as representative for the series.

Included with this soil in mapping are areas of Snag,
Tourn, Longval, Hapgood, and Liyonman soils. These areas
make up about 15 percent of the total acreage,

Runoff is medium, and the hazard of erosion is moder-
ate. The native vegetation consists mainly of white fir and
ponderosa pine.

This soil is not suitable for irrigated crops. Tt is used
mainly for timber production and, to a limited extent, for
livestock grazing, wildlife habitat, watershed, and recrea-
tion. Capability unit VIIs-211, dryland; not placed in a
range site; wildlife suitability group 10.

Waca stony fine sz_mdy loam, 30 to 50 percent slopes
[(WAF).—This steep soil occupies long, narrow areas on the
side slopes of narrow canyons in the Warner Mountains.

Included with these soils in mapping are areas of Lyon-
man, Snag, and other Waca soils. These areas make up
about 15 percent of the total acreage.

Runoff is rapid, and the hazard of erosion is severe. The
native vegetation consists mainly of white fir,

This soil is not suitable for irrigated crops. It is used
mainly for timber production, wildlife habitat, watershed,

and recreation. Capability unit VIIs—211, dryland; not
placed in a range site; wildlife suitability group 10.

Waca stony fine sandy loam, 50 to 75 percent slopes
IWAG).—This soil is in large, irregularly shaped areas in
the Warner Mountains.

Included with this soil in mapping are areas of Snag,
other Waca soils, and Rock outcrop. These areas make up
about 20 percent of the total acreage,

Runoff is rapid, and the hazard of erosion is severe, The
native vegetation consists mainly of white fir and pon-
derosa pine.

This soil is not suitable for irrigated crops. It is used
mainly for timber production, wildlife habitat, watershed,
and recreation. Capability unit VIIs-211, dryland; not
placed in a range site; wildlife suitability group 10.

Waca-Hapgood association (WD).—This association
consists of moderately sloping to moderately steep soils in
irregularly shaped areas in the Warner Mountains. The
association is about 50 percent Waca stony fine sandy loam
that has 5 to 30 percent slopes and about 40 percent Hap-
good stony fine sandy loam that has 5 to 80 percent slopes.
The Waca soil is 20 to 40 inches deep to bedrock, and it is
medium acid in reaction. The Hapgood soil is more than 40
inches deep to bedrock, and it is slightly acid in reaction.

Included with this association in mapping are areas of
Longval soils and steeper Waeca and Hapgood soils. These
areas make up about 10 percent of the total acreage.

The Waca soil has a native vegetation that consists of
white fir and ponderosa pine. The native vegetation on the
Hapgood soil consists of big sagebrush, bitterbrush, and
Idaho fescue.

These soils are not suitable for irrigated crops. The
Waca soil is used mainly for timber production, watershed,
recreation, and, to a limited extent, for livestock grazing
and wildlife habitat. The Hapgood soil is used for live-
stock grazing and wildlife habitat. Waca part: Capabil-
ity unit VIIs-211, dryland; not placed in a range site;
wildlife suitability group 10. Hapgood part: Capability
unit VIIs-236, dryland ; range site NV 23-7; wildlife suit-
ability group 6.

Waca-Snag association (WE).—This association consists
of steep soils in large, irregularly shaped areas on moun-
tains, The association is about 50 percent Waca stony fine
sandy loam that has 30 to 50 percent slopes and about 40
percent Snag very stony sandy loam that has 30 to 50 per-
cent slopes. The Waca soil is 20 to 40 inches deep to bed-
rock, and 1t has a cover of timber. The Snag soil is 40 to 60
inches deep to bedrock, and it has a cover of shrub and
grass.

Included with this association in mapping are areas of
steeper Waca and Snag soils and Rock outcrop. These
areas make up about 10 percent of the total acreage.

Runof! is rapid, and the hazard of erosion is severe. The
Waca soil has a native vegetation of white fir. The native
vegetation on Snag soils consists of big sagebrush, bitter-
brush, and needlegrass.

These soils are not suitable for irrigated crops. The
Waca soil is used mainly for timber production, watershed,
recreation, and wildlife habitat. The Snag soil is used for
livestock grazing and wildlife habitat. Waca part: Capa-
bility unit VIIs—211, dryland ; not placed in a range site;
wildlife suitability group 10. Snag part: Capability unit
VIIs-211, dryland; range site NV 23-19; wildlife suit-
ability group 6.
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Waca Series, Shallow Variant

The Waca series, shallow variant, consists of well-
drained soils in the Warner Mountains. They formed in
residuum and colluvium from mixed basic rocks. The slope
range is 15 to 50 percent. Vegetation consists of white fir
and ponderosa pine. The elevation ranges from 7,000 to
8,000 feet. The average annual precipitation is 25 to 30
inches, the average annual air temperature is about 40° ',
and the frost-free season is 60 to 80 days.

In a representative profile a very thin layer of leaf litter
covers the surface. The surface layer is grayish-brown very
gravelly sandy loam about 9 inches thick. The next layer is
pale-brown very gravelly sandy loam, It is underlain by
hard fractured andesite at a depth of 19 inches.

Waca soils, shallow variant, have rapid permeability.
The effective rooting depth is 10 to 20 inches. Available
water capacity 1s 1 to 2 inches. Runoff 1s medium, and the
hazard of accelerated erosion is moderate.

Representative profile of Waca very gravelly sandy
loam, shallow variant, 15 to 50 percent slopes, in Modoc
County, California, 100 feet east and 100 feet south of the
north quarter corner of see. 4, T. 44 N., R. 15 E., Mount,
Diablo base line and meridian :

01—14 inch to 0, litter consisting primarily of manzanita
leaves; medium acid (pH 5.6). 0 to 4 inches thick,

Al11—0 to 3 inches, grayisk-brown {(10YR 5/2) very gravelly
sandy loam, very dark brown (10YR 2/2) moist;
moderate, very fine, granular structure; soft, very
friable, nonstocky, nonplastic; many very fine and
fine roofs; many very fine and fine interstitial pores;
strongly acid (pH 5.1) ; clear, smooth boundary, 2 to
7 inches thick.

A12—3 to 9 inches, grayish-brown (10YR 5/2) very gravelly
sandy loam, very dark brown (10YR 3/2) moist;
moderate, very fine, granular structure ; soft, very fri-
able, nonsticky, nonplastic; many very fine, fine, and
medium roots and common coarse roots; many very
fine interstitial pores; medium acid (pH 5.8) ; clear,
wavy boundary, 1 to 10 inches thick.

C—9 to 19 inches, pale-brown (10YR 6/3) very gravelly sandy
loam, brown (10YR 4/3) moist; massive; soft, very
friable, nonsticky, nonplastic; many very fine, me-
dium, and coarse roots ; many very fine and fine inter-
stitial pores ; medium acid (pH 5.8) ; abrupt, irregular
boundary. 8 to 15 inches thick.

R--19 inches, hard fractured andesitic bedrock that has many
deep fractures.

In the A horizon colors have a hue of 10YR or 2.5Y, a dry
value of 4 or 5, a moist value of 2 or 8, and a chroma of 1 or
2. 'This horizon is fine sandy loam, sandy loam, or loam and is
gravelly or very gravelly. Reaction in the A horizon ranges from
slightly acid to strongly acid. In the C horizon colors have a
hue of 10YR or 2.5Y, a dry value of 6 or 7, a moist value of 8
or4, and a chroma of 2 or 3, This horizon is gravelly, very grav-
elly, and stony sandy loam, fine sandy loam, or loam. Reaction
ranges from medium acid to very strongly acid. The depth to
hard fractured bedrock ranges from 10 to 20 inches.

Waca very gravelly sandy loam, shallow variant, 15
to 50 percent slopes (WFF).—This soil is in icolated areas
in the Warner Mountains. It has the profile described as
representative for the series.

Included with this soil in mapping are areas of stony
and very stony Waca soils and Rock outerop. These areas
make up about 10 percent of the total acreage.

The native vegetation consists mainly of white fir and
ponderosa pine.

This soil is not suitable for irrigated crops. It is used
mainly for timber production, watershed, recreation, and

wildlife habitat. Capability unit VI1Is-211, dryland; not
placed in a range site; wildlife suitability group 10.

Weimer Series

The Weimer series consists of poorly drained soils on
flats of enclosed basins that lack external drainage. They
formed in clayey alluvium derived from mixed basic rocks.
The slope range is 0 to 2 percent. Vegetation consists of
water-tolerant plants such as rushes, sedges, dock, silver
sagebrush, and mat muhly. The elevation ranges from
5,250 to 6,500 feet. The average annual precipitation is 12
to 14 inches, the average annual air temperature is 41° to
44° F., and the frost-free season is 60 to 90 days.

In a representative profile dark-gray, neutral to strongly
alkaline clay extends from the surface to a depth of 62
inches.

Weimer soils have very slow permeability. The effective
rooting depth is more than 60 inches. Avatlable water ca-
pacity is 8 to 10 inches. The hazard of accelerated erosion
is slight or none. The seasonal high water table is at the
surface in winter and early in spring, and ponding occurs
at those times. The water table drops to depths of more
than 36 inches late in summer and in fall.

Representative profile of Weimer clay in Washoe
County, Nevada, in Garden Lake Flat, 600 feet east and
south of the northwest corner of sec. 12, T. 85 N., R. 18 E.,
Mount Diablo base line and meridian:

Al11—0 to 8 inches, dark-gray (10YR 4/1) clay, very dark gray
(10YR 3.5/1) moist; strong, very fine, granular struc-
ture; very hard, friable, sticky, very plastic; common
very fine and fine roots; many fine interstitial pores;
neutral (pH 7.2); clear, smooth boundary. 3 to 6
inches thick.

A12--3 to 7 inches, dark-gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; strong, fine and medium, sub-
angular blocky structure; very hard, very firm, very
sticky, very plastic; many very fine and fine roots;
many very fine interstitial pores and few fine tubular
pores; common pressure cutans; mildly alkaline (pH
7.4) ; clear, smooth boundary. 2 to 6 inches thick,

Al3—T to 26 inches, dark-gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; few, fine, distinect, yellowish-
brown (10YR 5 /4) iron mottles; strong, medium and
coarse; angular blocky structure; peds have paral-
lelepiped faces; very hard, very firm, very sticky, very
plastic; many very fine and fine roots ; many very fine
interstitial pores and few fine tubular pores; many
slickensides ; mildly alkaline (pH 7.4) ; gradual, wavy
boundary. 12 to 24 inches thick,

Al14—26 to 48 inches, dark-gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; few, fine, distinct, yellowish-
brown (10YR 5/4) iron mottles; strong, mediom and
coarse, angular blocky strueture ; peds have parallele-
piped faces; very hard, very firm, very sticky, very
plastic; few very fine and fine roots ; common very fine
interstitial pores and few fine tubular pores; many
slickensides; effervescent; moderately alkaline (pH
8.4) ; clear, smooth boundary. 17 to 26 inches thick,

Al5ca—48 to 62 inches, dark-gray (10YR 4/1) clay, very dark
grayish brown (10YR 3/2) moist; massive; very
hard, very firm, very sticky, very plastic; few very fine
roots; few very fine and fine tubular pores: strongly
effervescent; common medium and fine, distinct,
white (10YR 3/1) lime segregations ; strongly alkaline
(pH 8.6).

A thin crust (less than 3 inch thick) forms but does not last
on the surface of this soil when it dries after a period of in-
undation. The upper 6 to 8 inches, except for the crust, hasg
moderate or strong, very fine or fine, granular or subangular
structure. The material forms a loose mulch when dry, At a
depth of more than 10 inches are few to common high-chroma
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mottles. Colors throughout these soils generally have a hue of
10YR or 2.5Y or are neutral, have a dry value of 4 or 5, a moist
value of 2 or 3, and a chroma of 0 or 1. The exception is the
ca horizon, which has a chroma of 2 in places. This horizon
is only at a depth of more than 40 inches. It is dominantly
clay but ranges to silty clay in places.

Weimer clay (Wwm).~~This nearly level soil is in large
circular areas on floors of enclosed basins. It has the profils
deseribed as representative for the series.

Included with this soil in mapping are areas of Weimer
clay, drained, and Boulder Lake clay around the margins
of the basins, These areas make up about 5 percent of the
total acreage.

This soil is ponded and is subject to annual flooding. In
years of unusually heavy snowpack it is flooded in places
most of the summer. The vegetation consists mainly of
sedges, rushes, mat muhly, and dock.

This soil is not snitable for irrigated crops. Tt is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIw-204, dryland ; range site NV 23-23; wild-
life suitability group 11.

Weimer clay, drained (Wp}.—This nearly level soil is
in long, narrow basins. It is similar to the one described as
representative for the series, except that in places a system
of channels drains off excess surface water and thus pre-
vents prolonged ponding. These areas are not inundated or

-are inundated only for short periods carly in spring.

Included with this soil in mapping ave areas of other
Weimer soils and small areas of Couch soils. These arcas
make up about 10 percent of the total acreage.

The soil has very slow permeability. Runoff is very slow.
The soil is subject to oceasional flooding. The native vege-
tation consistz mainly of silver sagebrush.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIw-204, dryland; range site NV 23-3; wild-
life suitability group 11.

Weimer clay, slightly alkali (\Ws).-——This nearly level
soil 1s only on Duck Lake, a large enclosed basin. The
profile 1s sunilar to the one described as representative for
the serieg, except that in this goll are varying amounts of
soluble salts that accumulated ag water evaporated within
the basin.

Included with this soil in mapping are areas of strongly
saline-alkall solls similar to those of the Welmer series,
saline-alkali soils of the Crutcher, Couch, and Disabel
series, and Bounlder Lake clay. These areas make up about
6 percent of the total acreage.

The effective rooting depth is 40 to 60 inches. This soil
is ponded, and it is subject to some degree of flooding
almost annually. The native vegetation consists mainly of
sedges, rushes, and povertyweed.

This soil is not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capabil-
ity unit VIw-204, dryland; range site NV 23-23; wildlife
snitability group 11.

Welch Series

The Welch series consists of poorly drained soils on
narrow flood plains in upland valleys. They formed in
alluvium derived from basalt, andesite, and tuff. The slope
range is O to 9 percent. Vegetation consists of meadow
grasses, sedges, and forbs. The elevation ranges from 5,000
to 6,500 feet. The average annual precipitation is 12 to 16

inches, the average annual air temperature is 41° to 44° I,
and the frost-free season is 60 to 90 days.

In a representative profile the surface layer is very dark
gray silty clay lcam and heavy loam about § inches thick
and gray silty clay loam about 27 inches thick. The under-
lying material is gray, mottled silty clay loam to a depth
of 60 inches.

Welch soils have moderately slow permeability. The
effective rooting depth is more than 60 inches. Available
water capacity is 10 to 12 inches. Runofl is very slow, and
the hazard of accelerated erosion is slight. The seasonal
high water table is at a depth of 18 to 36 inches.

Representative profile of Welch silty clay loam, 0 fo 9
percent slopes, in Washoe County, Nevada, in the Home
Camp meadow near the center of sec. 27, R. 40 N, R. 19 E,,
Mount Diablo base line and meridian:

A11—0 to 3 inches, very dark gray (10YR 3/1) silty clay loam,
black (10YR 2/1) moist; weak, fine, granular struc-
ture; soft, very friable, slightly sticky, slightly plas-
tic; many fine and very fine roots; many very fine in-
terstitial pores; slightly acid (pH 6.4} ; abrupt, smooth
boundary. 2 to 6 inches thick.

A12--3 to 8 inches, very dark gray (10YR 3/1) heavy loam,
black (10YR 2/1) moist; weak, medium, subangular
blocky strueture; soft, very friable, slightly sticky,
glightly plastic; few fine and many very fine roots;
many very fine interstitial pores and common fine tu-
bular pores; slightly acid (pH 6.4); clear, smooth
boundary. 4 to 12 inches thick.

Al3g—8 to 23 inches, gray (N 5/0) silty clay loam, very dark
gray (N 3/0) moist; massive; slightly hard, friable,
slightly sticky, plastic; few fine and many very fine
roots; common very fine and fine and few medium
tubular pores ; neutral (pH G6.6) ; clear, smooth bound-
ary. 10 to 18 inchesg thick.

A14—23 to 35 inches, gray (N 5/0) silty clay loam, very dark
gray (N 3/0) moist; weak, medium, prismatic struc-
ture; slightly hard, friable, sticky, plastic; common
very fine and fine roots; common very fine and fine
tubular pores ; neutral (pX 6.6) ; clear, smooth hound-
ary. 10 to 18 inches thick.

5 to 42 inches, gray (N 6/0) silty clay loam, very dark
¢ray (N 8/0) moist; many, fire, distinet, black {10YR
2/1) manganese mottles and common, fine, distinet,
dark-brown (7.5YR 4/4) iron mottles; massive;
slightly hard, friable, sticky, plastic; common very
fine and fine roots ; common very fine and fine tubular
pores; neutral (pH 6.6); clear, smooth boundary. 6
to 12 inches thick.

C2g—42 to 60 inches, gray (N 6/0) silty clay loam, very dark
gray (N 3/0) moist; common, fine, disfinet, dark-
brown (7.5YR 4/4) iron mottles; «lightly hard, fri-
able, sticky, plastic; few very fine and fine roots; few
very fine and fine tubular pores; neutral (pH 6.6).

The Al horizon ranges from 30 to more than 60 inches in
thickness. Colors in this horizon have a hue of 10YR, 5Y, or N ;
a dry value of 3 to 5; a moist value of 2 to 3; and a chroma of
1 or less. The Al horizon has weak or moderate, platy, blocky,
prismatie, or granular structure, but it is massive in the lower
part in plages. In the Cg horizon colors have a hue of 5Y fo 5B
or neutral, a dry value of § to 8, a moist value of 3 or 4, and a
chroma of 1 or less, Tron or manganese mottles are at depths
below 12 inches in places. The profile consists of somewhat
stratified sandy clay loam, clay loam, and silty clay loam. Re-
action is relatively uniform and ranges from neutral to slightly
acid throughout,

Welch silty clay loam, 0 to 9 percent slopes (WvB).—
This so0il is in long, narrow mountain meadows adjacent to
streams throughout the survey area.

Included with this soil in mapping are areas of other
highly stratified Welch-like soils that make up about 10
percent of the total acreage.
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The soil is subject to frequent flooding early in spring.
The native vegetation consists mainly of meadow grasses
and sedges.

This soil is suitable for limited irrigated crops if drained
and protected from flooding. It is used mainly for livestock
grazing and wildlife habitat. Some areas arce used for
meadow hayland, Capability unit Vw-200, dryland ; range
site NV 23-13; wildlife suitability group 5.

Zorravista Series

The Zorravista series consists of excessively drained
soils. They formed in sandy eolian material derived from
tutl, andesite, basalt, and lake-laid voleanic ash and pum-
ice. The slope range 1s 0 to 15 percent. Vegetation is vari-
able from place to place and includes big sagebrush, grease-
wood, four-wing saltbush, spiny hopsage, and Indian
ricegrass. The elevation ranges from 4,500 to 5,000 feet.
The average annual precipitation is 8 to 10 inches, the
average annual air temperature is 46° to 48° F., and the
frost-free season is 100 to 130 days.

In a representative profile light brewnish-gray, moder-
ately alkaline fine sand extends to a depth of 60 inches.

Zorravista solls have very rapid permeability. The effee-
tive rooting depth is more than 60 inches. Available water
capacity is 4 to 5 inches, Runoff is very slow, and the haz-
ard of accelerated soil blowing is severe.

Representative profile of Zorravista fine sand, 0 to 15
percent slopes, in Washoe County, Nevada, 200 feet north
and 200 feet west of the southeast corner of sec. 17, T. 37
N.. R. 19 E., Mount Diablo base line and meridian :

Al1—0 to 4 inches, light brownish-gray (2.5Y 6/2) fine sand,
very dark grayish brown (25Y 3/2) moist; single
grain; loose when dry or moist; few very fine roots;
many very fine and fine interstitial pores; strongly
effervescent; moderately alkaline (pH 8.2); clear,
smooth boundary. 3 to 8 inches thick.

C—4 to 60 inches, light brownish-gray (2.5Y 6/2) fine sand,
dark grayish brown (2.5Y 4/2) moist; single grain;
loose when dry and moist; many very fine roots, few
very fine roots at a depth of about 29 inches, and few
fine roots; many very fine and fine interstitial pores;
effervescent ; moderately alkaline (pH 8.0).

The profile is generally uniform. Colors range from 25Y
to 10YR In hue, are 6 or 7 in dry value, 8 or 4 in moist value,
and 2 or 3 in chroma. The profile is fine sand or sand. Reaction
ranges from midly alkaline to moderately alkaline.

Zorravista fine sand, 0 to 15 percent slopes (ZoC).—
This soil is in aveas of stabilized sand dunes along the
eastern edges of Surprise Valley and Duck Lake Valley.
These dunes have been superimposed upon lake terraces.
This soil has the profile described as representative for the
series.

Tncluded with this soil in mapping are areas of Vylach,
Pegler, Tolak, Gorzell, and Couch soils. These areas make
up about 5 percent of the total acreage.

Runoff is very slow. The native vegetation is variable
from place to place and consists of big sagebrush, grease-
wood, four-wing saltbush, spiny hopsage, and indian
ricegrass.

This soil 1s not suitable for irrigated crops. It is used
mainly for livestock grazing and wildlife habitat. Capa-
bility unit VIIs-224, dryland; range site NV 23-11; wild-
life suitability group 9.

Zorravista-Couch association (ZR).—This association
consists of soils in irregularly shaped arcas along the
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southeastern side of Surprise Valley. The soils arc on semi-
stabilized, scattered sand dunes on low-lying lake terraces.
This association is about 60 percent Zorravista fine sand,
0 to 15 percent slopes, and about 30 percent Couch loam.
The Zorravista soil is fine sand throughout and is in the
duned areas. The Couch soil has a clay subsoil, is saline
and alkali affected, and is in the interdune terrace areas.

Included with this association in mapping are areas of
Lolak, Survya, and Raglan soils that make up about 10
percent of the total acreage.

The Zorravista soil has a native vegetation that consists
of big sagebrush, greasewood, four-wing saltbush, spiny
hopsage, and indian ricegrass. The native vegetation on
Couch soils consists mainly of greasewood.

The Zorravista soil is not suitable for irrigated crops.
The Couch soil is suitable for limited irrigated farming if
reclaimed. Both soils are used mainly for livestock grazing
and wildlife habitat. Zorravista part: Capability unit
VIIs-224, dryland; range site NV 23-11; wildlife suit-
ability group 9. Couch part: Capability unit IVs—64,
irrigated, VIIs-221, dryland; range site NV 23-2; wild-
life suitability group 4.

Use and Management of the Soils

This section discusses the use and management of the
soils in the Area. It explains the system of capability
grouping used by the Soil Conservation Service, describes
the groups in which the soils of the Area have been placed,
and gives estimated average yields of the principal crops
grown on the arable soils under two levels of management.
Management of range, wildlife habitat, and woodland 1s
discussed, and engineering interpretations 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 land-
forming that would change slope, depth, or other char-
acteristics 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
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substitute
for interpretations designed to show suitability and limita-
tions of groups of soils for range, for forest trees, or
for engineering.

In the capability system, the kinds of soil are grouped
at three levels: the capability class, the subeclass, and the
unit. These are discussed in the following paragraphs.

Caparinity Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The numerals
indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class T soils have few limitations that restrict their
use. (None in the Surprise Valley-Home Camp
Area.)
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Class 1T soils have moderate limitations that reduce
the choice of plants or that require moderate con-
servation practices.

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

Class IV soils have very severe limitations that re-
duce the choice of plants, require very careful
management, or both.

Class V soils are subject to little or no erosion but
have other limitations, 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 or range, woodland, or
wildlife habitat.

Class V1I soils have very severe limitations that make
them unsuited to cultivation and that restrict
their use largely to pasture or range, woodland,
or wildlife habitat.

Class VIII soils and landforms have limitations that
preclude their use for commercial plants and
restrict their nse to recreation, wildlife habitat,
or water supply, or to esthetic purposes.

CarapiLiTy SUBCLASSES are s0il groups within one class;
they are designated by adding a small letter, e, w, s, or ¢, to
the class nvmual for example, TTe. 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 the wetness can be paltlv corrected by artificial
drainage) ; s shows that the soil is limited mainly because
it is sh‘ll]o\\, droughty, or stony; and ¢, used in only
some parts of the United States, shows that the chief
Jimitation 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 subelasses indicated by 2, s, and ¢,
because the soils in class V_are subject to lttle or no
crosion, though they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife
habitat. or recreation.

JapapiLiTy UNTTs are soil groups within the subelasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity and
other responses to manaoemont Thus, the mpabﬂltv unit
is a convenient grouping for mflkmo- many statements
about management of soils. (/apablhtv units are generally
designated by adding an Arabie numeral to the subelass
ssmbol for evmmple, ITe20 or ITTw—60. Thus, in one
symbol, the Roman numeral designates the capability class.
or deorree of limitation; the small letter indicates the
subclass, or kind of hmltatlon, as defined in the foregoing
para ‘wr'aph, and the Arabic numeral specifically identifies
the capability unit within each subclass.

Management by Capability Units

The soils of this area were grouped into eapability units
on the basis of permanent or continuing limitations and
hazards. Because of deficient prempltatmn, irrigation is
needed for production of high-yielding crops and pasture.

Therefore, soils suitable for crops are placed in both irri-
gated and dryland units.

In the following pages the capability units are de-
scribed and suggestions for nse and management of the
soils are given. Descriptions for each unit include charac-
teristics of the soils in the unit, the suitability of these

soils for crops, and the management suitable for the soils.
The capability unit designation of each soil is given in
the “Guide to Mapping Units.”

CAPABILITY UNIT IIe-20, IRRIGATED

This unit consists of well-drained soils of the Bidwell,
Jesse Camp, Nevador, and Surprise series. These soils have
a surface layer of loam, fine sandy loam, or gravelly sandy
loam. The slope range is 2 to 5 percent. They receive 6 to
18 inches of premplta’rlon a year. The frost-free season is
100 to 130 days.

Per meftblhtv 18 moderately rapid to moderately slow,
runoff is slow to medium, and the hazard of accelerated
erosion is moderate. The avaﬂable water capacity for the
profile under irrigation is 6 to 12 inches. The coffcctive
rooting depth is more than 60 inches. The hazard of ero-
gion is a moderate limitation.

The soils in this capability unit are used partly for irri-
gated and dryland crops and partly for livestock grazing
and wildlife habitat. T hey are suitable for irrigated crops,
principally small grain, alfalfa, and permanent grass
pasture,.

Among practices that help offset or minimize the limi-
tations of these soils 1s land smoothing or leveling. Cross-
slope cultivation, contour farming, and proper manage-
ment of irrigation water are needed to control erosion
and conserve moisture. Fertilization is needed to maintain
adequate fertility. The use of green manure, crop residues,
and other organic matter helps in maintaining soil strue-
ture, tilth, and the infiltration rate of water, and in sap-
plying pl'mt nutrients.

CAPABILITY UNIT ITe-21, IRRIGATED

The only soil in this unit is Simpson sandy loam. It is a
well- dmmed goil that has a slope range of 2 to 5 percent.
It receives 12 to 16 inches of plempltatlon a year, The
frost-free season is 100 to 120 days.

Permeability and runoff are slow, and the hazard of
accelerated erosion is slight. The available water capacity
for the profile under irrigation is 5 to 6 inches, and the
effective rooting depth 1s over 60 inches. The erosion
hazard is a moderate limitation.

This soil is used mainly for irrigated erops and a minor
acreage is used for livestock grazing. It is suitable for
irrigated ecrops, principally wheat, barley, alfalfa, and
grass pasture.

Among practices that help offset or minimize the limita-
tions of this soil are land smoothing and leveling. Cross-
slope cultivation, contour farming, and proper manage-
ment of irrigation water are needed to control erosion and
to conserve moisture. The use of green manure, crop resi-
dues, and other organic matter helps in maintaining soil
structure, tilth, and the infiltration rate of water, and in
supplying plant nutrients.

CAPABILITY UNIT IIw-606, IRRIGATED

This capability unit consists of somewhat poorly
drained soils of the Buntingville and Hussa series. These
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soils have a surface Jayer of loam. The slope range is 0 to
2 percent. They receive 10 to 16 inches of precipitation a
year. The frost-free season is 100 to 130 days.

Permeability is moderately slow, runoff is slow to very
slow, and the hazard of accelerated erosion is slight. The
available water capacity for the profile under irrigation is
11 to 12 inches. The effective rooting depth is more than
60 inches. The seasonal high water table 1s at a depth of 3
to 4 feet. Wetness is a moderate limitation.

The soils in this capability unit are used mainly for irri-
gated crops and to some extent for dryland crops. They
are suitable for irrigated crops, principally alfalfa, small
grain, meadow hay, and grass pasture,

Among practices that help offset or minimize the limi-
tations of these soils are improvement of drainage to re-
move excess water and land smoothing or leveling to pre-
pare the soils for irrigation. Proper management of irri-
gation water i3 needed to conserve moisture and to hold
the water table at an acceptable level. Excessive tillage
should be avoided because it breaks down the structure of
the soils, causes deterioration in tilth, and reduces infiltra-
tion of water.

CAPABILITY UNIT IIw-62, IRRIGATED

This capability unit consists of somewhat poorly drained
soils of the Buntingville and ITussa serics. These soils have
a surface layer of loam. The slope range is mostly 2 to 5
percent, They reccive 10 to 16 inches of precipitation a
vear. The frost-free season is 100 to 130 days.

Permeability is moderately slow, runof! is slow to very
slow, and the hazard of accelerated ercsion is moderate.
The available water capacity for the profile under irriga-
tion is 11 to 12 inches, and the effective rooting depth is
more than 60 inches. The seasonal high water table is at a
depth of 8 to 4 feet in most years. These soils have limita-
tions caused by wetness and slopes. Hussa loam, clay sub-
stratum, drained, differs from the other soils in the unit in
that it is nearly level, has very slow permeability, and has
a slightly shorter frost-free season.

The soils in this eapability unit are used mainly for irri-
gated crops and to a small extent for dryland crops. They
are suitable for irrigated crops, principally alfalfa, small
grain, meadow hay, and grass pasture.

Among practices that help offset or minimize the limi-
tations of these soils are improvement of drainage to re-
move excess water; cross-slope cultivation and contour
farming to control erosion; land smoothing or leveling to
preparc the soils for irrigation. Proper management of
irrigation water is needed to conserve moisture and to hold
the water table at an acceptable level. Fixcessive tillage
should be avoided because 1t breaks down the structure of
the soils, causes deterioration in tilth, and reduces infiltra-
tion of water.

CAPABILITY UNIT IIs—41, IRRIGATED

This capability unit consists of well-drained soils of the
Disabel and Simpsen series. These soils have a surface
layer of silty clay loam and loam. The slope range is 0 to 2
percent. They receive 8 to 16 inches of precipitation a year.
The frost-free season is 80 to 120 days.

Permeability and. runoff are slow, and the hazard of
accelerated erosion is slight. The available water capacity
for the profile under irrigation is 5 to 11 inches, The effec-

tive rooting depth is more than 60 inches. The slow perme-
ability is a moderate limitation.

The soils in this capability unit are used mainly for dry-
land crops and livestock grazing. They are suitable for
irrigated crops, principally alfalfa, wheat, barley, cereal
rye, and grass pasture.

Among practices that help offset or minimize the limita-
tions of these soils is leveling to prepare the soils for irri-
gation. Proper management of irrigation water is needed
to conserve moisture. Fertilization 1s needed to maintain
adequate fertility. The use of green manure, crop residues,
and other organic matter helps in maintaining soil struc-
ture, tilth, and the infiltration rate of water, and in supply-
ing plant nutrients.

CAPABILITY UNIT IIs-43, TRRIGATED

This capability unit consists of well-drained soils of the
Nevador series. These soils have a surface layer of loamy
fine sand. The slope range is 0 to 5 pereent. They receive 8
to 10 inches of precipitation a year. The frost-iree scason
is 100 to 180 days.

Permcability is moderately slow, runoff is slow, and the
hazard of accelerated erosion is slight. The available water
capacity for the profile under irrigation is 6 to 7 inches.
The effective rooting depth is more than 60 inches. The
coarse surface texture and slope are moderate limitations.
Soil blowing is a hazard unless a cover crop is maintained.

The soils in this capability unit are used mainly for live-
stock grazing and wildlifc habitat. They are suitable for
irrigated crops, principally alfalfa, wheat, barley, and
grass pasture.

Among practices that help offset or minimize the limita-
tions of this soil iz land smoothing or leveling to prepare
the soils for irrigation. Proper management, of irrigation
water is needed to control erosion and to conserve moisture.
Cross-slope cultivation and contour farming help reduce
the hazard of erosion. The use of green manure, crop resi-
dues, and other organic matter helps in maintaining soil
structure, tilth, and the infiltration rate of water, and in
supplying plant nutrients.

GAPARILITY UNIT Ilc-1, IRRIGATED

This capability unit consists of well-drained soils of the
Bidwell, Jesse Camp, Nevador, Raglan, and Surprise
series. These soils have a surface layer of loam, fine sandy
loam, very fine sandy loam, and gravelly sandy loam. The
slope range is 0 to 2 percent. They receive 6 to 18 inches
of precipitation a year. The frost-free scason is 100 to 130
days.

germeability is moderately rapid to moderately slow,
runoff is very slow to medium, and the hazard of acceler-
ated erosion 18 slight. The available water capacity for the
profile under irrigation is 6 to 12 Inches. The effective root-
ing depth is more than 60 inches. Unfavorable climate is
a moderate limitation. Raglan very fine sandy loam, alkali,
differs from the other soils in the unit in that it is slightly
alkali affected, a condition that can easily be corrected
under irrigation.

The soils in this capability unit are used mainly for
livestock grazing and to some extent for irrigated and
dryland crops. They are suitable for irrigated crops, prin-
cipally small grain, alfalfa, alfalfa-grass mixtures, and
grass pasture.
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Among practices that help offset or minimize the limi-
tations of these soils is land smoothing or leveling before
planting. Border and sprinkler irrigation systems are
adaptable to thesc soils. Proper management of irrigation
water is needed to conserve moisture. The use of green
manure, crop residues, and other organic matter helps in
maintaining soil structure, tilth, the infiltration rate of
water, and 1n supplying plant nutrients.

CAPABILITY UNIT IIIw-60, IRRIGATED

This caRability unit consists of poorly drained soils of
the Four Star, Hovey, and Hussa series. These soils have
a surface layer of loam, silty clay loam, and clay loam. The
slope range is 0 to 2 percent. They receive 10 to 16 inches of
precipitation a year. The frost-free season is 90 to 130 days.

Permeability is moderate to slow, runoff is slow to very
slow, and the hazard of accelerated erosion is slight. The
available water capacity for the profile under irrigation is
5 to 12 inches. The effective rooting depth is more than 60
inches. The seasonal high water table is at a depth of 2to 3
feet. Wetness is a severe limitation.

The soils in this capability unit are used mainly for live-
stock grazing on the native meadows. They are suitable
for irrigated crops, principally alfalfa, small grain, and
grass pasturc or improved meadow plants.

Among practices that help offset or minimize the limi-
tations of these soils are improvement of drainage and
proper management of irrigation water. A system of
drains is needed to remove excess water and hold the water
table at an acceptable level. Proper management of irriga-
tion water is needed to conserve moisture and to hold the
water table at an acceptable level. Land leveling or
smoothing is needed to prepare these soils for surface
irrigation or water spreading,

CAPABILITY UNIT IlIw-63, IRRIGATED

This capability unit consists of poorly drained soils of
the Four Star and Hussa series. These soils have a surface
layer of loam and clay loam. The slope range is 0 to 2
percent. They receive 10 to 16 inches of precipitation a
year. The frost-free season is 90 to 130 days.

Permeability and runoff are slow to very slow, and the
hazard of accelerated erosion is slight. The available
water capacity for the profile under irrigation is 5 to 12
inches. The effective rooting depth is more than 60 inches.
The seasonal high water table is at a depth of 2 to 3 feet.
Wetness and slow or very slow permeability are severe
limitations.

The soils in this capability unit are used mainly for live-
stock grazing and wildlife habitat, and to some extent for
native meadow hay. They are suitable for irrigated crops,
principally alfalfa, small grain, and grass pasture or Im-
proved meadow plants if drainage is provided.

Among practices that help offset or minimize the limita-
tions of these soils is improvement of drainage to remove
excess water. Very slowly permeable lacustrine clay at a
depth of 40 inches or more complicates the design of any
proposed drainage system. Proper management of irriga-
tion water is needed to conserve moisture and to hold the
water table at an acceptable level. Land leveling or smooth-
ing is needed to prepare the soils for surface irrigation or
water spreading. Crops on these soils respond well to
fertilization.

CAPABILITY UNIT IIIw-91, IRRIGATED

This capability unit consists of well-drained soils of the
Crutcher, Disabel and Jesse Camp series. These soils have
a surface layer of silt loam and silty clay loam, The slope
range is 0 to 2 percent, They receive 6 to 10 inches of pre-
cipitation a year. The frost-free season is 80 to 130 days.

Permeability is moderately slow to slow, runoff is slow
to very slow, and the hazard of accelerated erosion is slight
to severe. The available water capacity for the profile
under irrigation is 9 to 12 inches. The effective rooting
depth is 50 to 60 inches. Flooding for short durations,
caused by runofl from higher lying areas every year, is a
severe limitation. In places it damages irrigation systems
and structures.

The soils in this capability unit are used mainly for live-
stock grazing. If irrigation water is made available, these
soils are suitable for alfalfa or grass pastures.

Among practices that help offset or minimize the limita-
tions of these soils are flood control and proper manage-
ment of irrigation water to congerve moisture and control
erosion. Land smoothing or leveling is needed to preparc
the soils for irrigation. Leaching and drainage are impor-
tant in maintaining a favorable salt balance.

CAPABILITY UNIT IIIs-64, IRRIGATED

This capability unit consists of well-drained soils of the
Crutcher and Disabel series. These soils have a surface
layer of very fine sandy loam and silty clay loam. They are
slightly affected by salt or by salt and alkali. The slope
range 1s 0 to 2 percent. They receive 6 to 12 inches of pre-
cipitation a year. The frost-free season is 80 to 130 days.

Permeability and runoff are slow, and the hazard of ac-
celerated erosion is slight. The available water capacity
for the profile under irrigation is 9 to 11 inches. The effec-
tive rooting depth is more than 60 inches. Slow perme-
ability and the effect of salts and alkali are limitations
where these soils are used for crops.

The soils in this capability unit are used mainly for live-
stock grazing and wildlife habitat. They are suitable for
irrigated crops, principally alfalfa, small grain, and grass
pasture or hay.

Among practices that help offset or minimize the limita-
tions of these soils is land smoothing or leveling to prepare
the soils for irrigation. Proper management of irrigation
water is needed to conserve moisture. The use of green ma-
nure, crop residues, and other organic matter helps in
maintaining soil structure, tilth, and infiltration of water,
and in supplying plant nutrients. The addition of gypsum
and periodic deep leaching are needed to reduce the content
of salt and alkali. Improvement will be gradzal because of
slow infiltration and slow permeability.

CAPABILITY UNIT IVe-20, IRRIGATED

This capability unit consists of sloping to strongly slop-
ing, well-drained soils of the Donica, Simpson, and Sur-
prise series. These soils have a surface layer of gravelly
sandy loam. The slope range is 2 to 15 percent. They receive
12 to 18 inches of precipitation a year. The frost-free sea-
son is 100 to 130 days.

Permeability is moderately rapid to slow, runoff is slow,
and the hazard of accelerated erosion is slight to moderate.
The available water capacity for the profile under irriga-
tion is 5 to 7 inches, The effective rooting depth is more
than 60 inches. The moderately coarse texture of these soils
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and the hazard of crosion because of slope are limitations
where these soils are used for crops. Donica gravelly sandy
loam, 2 to 5 percent slopes, differs from the other soils in
the unit in that it has a very gravelly, coarse-textured sub-
soil and substratum, has a lower available water capacity,
and is gently sloping.

The soils 111 this capability unit are used mainly for live-
stock grazing and wildlife habitat. They are suitable for
irrigated crops, principally permanent pasture of legume-
grass mixtures.

Among practices that help offset or minimize the limita-
tions of these soils is proper management of irrigation
water to conserve moisture. Contour or eross-slope farm-
ing is needed to reduce the hazard of erosion. The use of
green manure, crop residues, or other organic matter helps
to improve soil structure, tilth, stability, and the infiltra-
tion rate of water.

CAPABILITY UNIT IVw-61, IRRIGATED

The only soil in this unit is Hussa loam, slightly saline-
alkali. It is a poorly drained soil that is slightly affected by
salt and alkali. The slope range is 0 to 2 percent. It receives
10 to 16 inches of precipitation a year. The frost-free
season is 110 to 130 days.

Permeability is moderately slow, runoff is slow, and the
hazard of accelerated erosion is slight. The available water
capacity for the profile under irrigation is 11 to 12 inches.
The effective rooting depth is more than 60 inches. The
seasonal high water table is at a depth of 3 to 4 feet,
Wetness and the effect of salts and alkali arc limitations
on this soil where it is used for crops.

The soil in this capability unit is used mainly for live-
stock grazing, but small areas have been planted to tall
wheatgrass and alfalfa. They are suitable for irrigated
crops, principally improved pasture and legume-grass mix-
tures used for hay production.

Among practices that help offset or minimize the limita-
tions on this soil are proper management of irrigation
water and improvement of drainage to conserve moisture
and to lower the water table to an acceptable level. Leach-
ing and drainage help to improve the salt and alkali
condition.

CAPABILITY UNIT IVw-64, IRRIGATED

Soils in this unit are in the Dangberg series, cold variant.
"These soils are moderately deep and poorly drained. They
have a surface layer of loam that is underlain by a silica-
cemented hardpan. The slope range is 0 to 5 percent. They
receive 9 to 12 inches of precipitation a year. The frost-free
season is 100 to 130 days.

Permeability is very slow, runoff is slow to very slow,
and the hazard of accelerated erosion is slight. The avail-
able water capacity for the profile under irrigation is 2.5
to 3.5 inches. The effective rooting depth is 15 to 28 inches.
The seasonal high water table is at a depth of 114 to 3
feet. These soils are moderately to strongly affected by
salts and alkali. The effect of salts and alkali, wetness,
and the limited rooting depth because of the silica-
cemented hardpan are limitations on this soil where it is
used for irrigated crops.

The soils in this capability unit are used mainly for
livestock grazing and wildlife habitat. They are suitable
for marginal irrigated crops, such as wet meadow hay or
permanent grass pasture.

Among practices that help offset or minimize the limita-
tions of this soil are improvement of drainage and rec-
lamation, but both are difficult to achieve because of the
low-lying position of this soil.

CAPABILITY UNIT IVw—67, IRRIGATED

This capability unit consists of poorly drained soils of
the Bicondoa and Cummings series. These soils have a
surface layer of clay, silty clay loam, and muck. The slope
range is 0 to 2 percent. They receive 7 to 16 inches of pre-
cipitation a year. The frost-free season is 80 to 130 days.

Permeability is moderately slow to slow, runoff is very
slow to ponded, and the hazard of accelerated erosion is
none to slight. The available water capacity for the profile
under irrigation is 9 to 12 inches, The effective rooting
depth is more than 60 inches. The seasonal high water
table is at a depth of 1 to 3 feet. In places these soils are
flooded by runoff from higher lying areas. Wetness, slow
permeability, and the fine surface texture of these soils
are limitations where these soils are used for irrigated
CTOPS. _

The soils in this capability unit are used mainly for
livestock grazing and wildlife habitat. They are suitable
for marginal irrigated crops, mainly wet meadow hay
and permanent grass pasture, o o

Among practices that help offset or minimize the limita-
tions of these soils are improvement of drainage and proper
management of irrigation water. Proper drainage can
lower the water table to some extent, but it is difficult to
achieve because of the low-lying position of these soils.
Management of irrigation water is needed to hold the
water table at an acceptable level.

CAPARBILITY UNIT IVw-120, IRRIGATED

This capability unit consists of poorly drained soils of
the Four Star and Hovey series. These soils have a surface
layer of loam and silty clay loam. The slope range is 0 to
2 percent. They receive 10 to 16 inches of precipitation a
year. The frost-free season is 70 to 90 days. '

Permeability is moderately rapid to slow, runoff is slow
to very slow, and the hazard of accelerated erosion is slight.
The available water capacity for the profile under irriga-
tion is 5 to 12 inches. The effective rooting depth is more
than 60 inches. The seasonal high water table is at a depth
of 2 to 3 fect. Wetness and a short growing season are very
severe limitations. The high water table and flooding be-
cause of runoff in spring are also limitations where these
soils are used for irrigated crops.

The soils in this capability unit are used mainly for
livestock grazing and wildlife habitat. They are suitable
for irrigated crops, principally improved meadow hay
and grass pasture. .

Among practices that help offset or minimize the limita-
tions on these soils is the use of floodways to protect the
soils from excessive flooding caused by runoff. Drainage
is needed to lower the water table to an acceptable level.
Proper management of irrigation water is needed to con-
serve moisture without affecting the water table. Natural
fertility is high, and these soils respond well to
fertilization.

CAPABILITY UNIT IVs-64, IRRIGATED

This capability unit consists of well-drained soils of the
Couch and Crutcher series. These soils have a surface layer
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of loam and silty clay loam. They are strongly affected by
salt and alkali. The slope range 1s O to 2 percent. They re-
ceive 6 to 10 inches of precipitation a year. The frost-free
season is 90 to 130 days.

Permeability and runoff are slow, and the hazard of
accelerated erosion is slight. The available water capacity
for the profile under irrigation is 9 to 11 inches. The effec-
tive rooting depth is more than 60 inches. Slow permeabil-
ity and the effect of salts and alkali are limitations where
these soils are used for crops. In places flooding, caused by
runofl from higher lying areas, is a limitation.

The soils in this capability unit are used mainly for live-
stock grazing and wildlife habitat. They are suitable for
irrigated erops, principally alfalfa, small grain, legume-
grass mixtures, and hay.

Among practices that help offset or minimize the limita-
tions of these soils are improvement of drainage and rec-
lamation to leach and remove toxic salts from these soils,
Proper management of irrigation water is needed to con-
serve moisture. The use of green manure, crop residues, or
other organic matter helps in maintaining soil structure,
tilth, and infiltration of water, The use of soil amendments
as a part of the reclamation process of leaching and drain-
ing are beneficial to these soils. Land leveling or smoothing
is needed when preparing these soils for irrigation.

CAPABILITY UNIT Vw—60, IRRIGATED

"This capability unit consists of very poorly drained soils
of the Four Star and Hussa series. These soils have a sur-
face layer of loam and clay loam. The slope range is 0 to
9 percent. They receive 10 to 16 inches of precipitation a
vear. The frost-free season is 70 to 120 days.

Permeability is moderately rapid to moderately slow,
runoff is slow to medium, and the hazard of accelerated
erosion 1s slight to moderate. The available water capacity
for the profile under irrigation is 5 to 12 inches. The effec-
tive rooting depth is more than 60 inches. The seasonal high
water table 1s at a depth of 1 to 2 feet. Wetness, caused by
adjacent springs, is a limitation where these soils are used
for crops.

The soils in this capability unit are used mainly for live-
stock grazing and wildlife habitat. They are too wet to be
cultivated and can produce only water-tolerant plants.
Most of the acreage is used for native pasture which pro-
duces fair amounts of herbage.

Management possibilitics are very limited. Drainage is
difficult because of the position of the soils. Some excess
water can be removed through small surface drains.
Proper management of the water table helps improve the
kind and amount of forage produced. Fertilization helps
maintain productivity.

CAPABILITY UNIT VIw-64, IRRIGATED

This capability unit consists of very poorly drained or
poorly drained soils of the Bicondoa series and Cummings
muck, clay subsoil variant. These soils have a surface layer
of clay and muck. The slope range is 0 to 2 percent. They
receive 7 to 12 inches of precipitation a year. The frost-
free season is 100 to 130 days.

Permeability is slow, runoff is very slow, and the hazard
of accelerated erosion is slight. The available water capae-
ity for the profile under irrigation is 9 to 12 inches. The
effective rooting depth is more than 60 inches. The seasonal
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high water table is at a depth of 1 to 3 feet. Wetness
throughout most of the year, slow permeability, and the
content of salts and alkali are limitations where these soils
are used for crops.

The soils in this capability unit are used mainly for live-
stock grazing and wildlife habitat. They are not suitable
for irrigated crops. Most of the acreage is used for native
pasture,

Management possibilities are very limited. Drainage is
difficult becanse of the low position of the soils. Some ex-
cess water can be removed through small surface drains,
Proper management of irrigation water helps reduce the
confent of salts and alkall in the surface layers, but com-
plete removal is not feasible. Seeding a mixture of plants
that are tolerant of excess water, salts, and alkali helps
increase the growth of pasture plants.

CAPABILITY UNIT Vw-200, DRYLAND

The only soil in this capability unit is Welch silty clay
loam, 0 to 9 percent slopes. It is poorly drained. It receives
12 to 16 inches of precipitation a year. The frost-free season
is 60 to 90 days. Permeability is moderately slow, runoff
is very slow, and the hazard of accelerated erosion is slight.
The available water capacity for the profile is 10 to 12
inches. The effective rooting depth for native plants is
more than 60 inches. The seasonal high water table is at a
depth of 18 to 36 inches. This soil is subject to flooding.

The soil in this capability unit is used mainly for the
production of meadow hay and for grazing by livestock
and wildlife. Tt is suitable for limited irrigated farming if
it is drained and protected from flooding.

Among practices that help offset or minimize the limi-
tations of this soil are erosion-control measures to prevent
gullying and to maintain the level of the water table.

CAPABILITY UNIT VIe-200, DRYLAND

This capability unit consists of well-drained soils of the
Foxmount, Hartig, and Lyconman series, These soils have
a surface layer of gravelly loam and sandy loam. The slope
range is 15 to 30 percent. They receive 14 to 25 inches of
precipitation a year. The frost-free season is 30 to 80 days.

Permeability is moderate, runoff is slow to medium, and
the hazard of accelerated erosion is slight to moderate, The
available water capacity for the profile is 6 to 8 inches. The
effective rooting depth is more than 20 inches. Slope is a
limitation.

The solls in this capability unit are used mainly as part
of a watershed, for the production of timber, and as wild-
life habitat. They are suitable for woodland or range
seeding.

Among practices that help offset or minimize the limita-
tions of these soils is the maintenance of adequate plant
cover.

CAPABILITY UNIT VIw-200, DRYLAND

This capability unit consists of poorly drained soils of
the Buntingville, Campone, and Hussa series. These soils
have a surface layer of gravelly loam, loam, and clay loam.
The slope range is 0 to 15 percent. They receive 10 to 30
inches of precipitation a year. The frost-free season is 60
to 120 days. Permeability is moderate to moderately slow,
runoff is medium to very slow, and the hazard of accel-
erated erosion is slight to severe. The available 'water ca-
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pacity for the profile is 6 to 12 inches. The effective rooting
depth is more than 60 inches, The seasonal high water table
is at a depth of 3 to 5 feet. These soils are subject to flood-
ing. Hussa loam, clay substratum, drained, 0 to 2 percent
slopes, differs from other soils in the unit in that it has very
slowly permeable lacustrine clays at a depth of 40 to 60
inches. It has been partly drained because of gullies.

The soils in this capability unit are used mainly for live-
stock grazing, but to a limited extent for wildlife habitat.
They are suitable for irrigated crops.

Among practices that help offset or minimize the limita-
tions of these soils is proper range management that main-
tains an adequate plant cover to minimize the hazards of
erosion and that maintains the level of the water table.

CAPABILITY UNIT VIw-204, DRYLAND

This capability unit consists of poorly drained soils of
the Weimer and Boulder Lake series, These soils have a
surface layer of clay. The slope range is 0 to 2 percent.
They receive 10 to 14 inches of precipitation a year. The
Trost-free season is 60 to 90 days.

Permeability is very slow, runoff is very slov’ to slow or
is ponded, and the hazard of accelerated erosion is none
to slight. The available water capacity for the profile is 8
to 10 inches. The effective rooting depth is more than 60
inches. The seasonal high water table is at the surface
where these soils are ponded, but it drops to a depth of
more than 36 inches late in fall. Very slow permeability,
the fine texture in the surface layer, wetness, and flooding
are limitations where these soils are used for grazing.
Weimer clay, slightly alkali, differs from other soils in this
unit in that it contains Signiﬁcant amounts of salts that
accumulated from evaporating waters.

The soxlq in this capability unit are used mainly for live-
stock grazing and wildlife habitat,

Among practices that help offset or minimize the limita-
tions of these soils is the elimination of grazing while these
soils are saturated to prevent trampling r of the plant cover.
These soils are suitable for range seeding on their perime-
ters and in areas that are shcrht]y elevated.

CAPABILITY UNIT VIw-226, DRYLAND

This capability unit consists of well-drained soils of the
Crutcher, Disabel, and Jesse Camp series. These soils have
a surfdce layer of silt loam and silty clay loam. The slope
range is 0 to 2 percent. They receive 6 to 12 inches of pre-
clplt‘mon a year, The frost-free scason is 80 to 120 days.

Permeability is moderate to slow, runofl is medium to
slow, and the hazard of accelerated erosion is slight. The
available water capacity for the profile is 9 to 12 inches.
The effective rooting depth is more than 60 inches. Annual
flooding, caused by Tunoff from surr ounding higher lying
areas, is a limitation,

The soils in this capability unit arc used mainly for
livestock grazing and wildlife habitat. They are suitable
for llrlgated crops 1if adequate irrigation water i1s made
available.

Among practices that help offset or minimize limitations
of these soils is the installation of properly designed water
spreading structures to make more eflicient use of the run-
off water from the higher lying areas. These soils are suit-
able for range soedan’ if proper soil preparation and plant
selection are nsed.

CAPABILITY UNIT VIs-226, DRYLAND

This capability unit consists of well-drained soils of the
Crutcher, Disabel, and Simpson series. These sotls have a
surface law er of dravelly sandy loam, very fine sandy loam,
sandy loam, loam, and silty clay loam. The slope range is
0 to 15 percent. They receive 8 to 16 inches of pr ompmxt]on

& year. The frost-free scason 1s 80 to 120 days.

Permeability and runoff arc slow, and the hazard of
accelerated erosion is slight to moderate. The available
water capacity for the profile is 5 to 12 inches. The effec-
tive rooting depth is 40 to 60 inches. Slow permeability of
the subsoils i a limitation. Crutcher very fine sandy loam
differs from other soils in this unit in that it is slightly
affected by salts.

The soils in this capability unit are used mainly for
lLivestock grazing and wildlife habitat.

Among practices that help offset or minimize the limita-
tions of “theso soils is good management to maintain or
improve the present stands of vegemtlon These soils are
suitable for rangeland seedings if the soils are properly
prepared. Plant varieties for seedmd should be sclected
which are able to withstand droughty “conditions.

CAPABILITY UNIT VIc-220, DRYLAND

This capability unit consists of well-drained soils of the
Bidwell, Jesse Camp, Gorzell, Langston, Longval, Neva-
dor, and Surprise series. These soils have a surface la ayer
of gravelly loam, loam, fine sandy loam, gravelly sandy
loam, and sandy loam. The slope range is 0 to 15 percent.
They receive 8 to 16 inches of precipitation a year. The
frost-free season is 80 to 130 days.

Permeability is moderately rapid to moderately slow,
runoff is very slow to medium, and the hazard of accele-
rated erosion is slight to moderate. The available water
capacity for the profile is 6 to 11 inches. The cffective root-
ing depth 1s more than 60 inches. Inadequnate precipitation
In summer 1s a limitation. Longval fine sandy loam, 2 to
15 percent slopes, differs from other soils in the unit in
that it has bedrock at a depth of 34 inches and is at higher
elevations with greater amounts of precipitation.

The soils in this capability unit are used mamnly for live-
stock grazing and wildlife habitat.

Among practices that help offset, or minimize the limita-
tions of these soils is good management to maintain or
improve the present stand of vegetation. These soils are
suitable for range seeding if proper scil preparation and
plant selection are used.

CAPABILITY UNIT VIHle-204, DRYLAND

The only soil in this capability unit is Lyonman sandy
loam, 80 to 50 percent slopes, a weli-drained soil that has a
surfac*e layer of sandy loam. Tt receives 16 to 23 inches of
precipitation a year. The frost-free season is 60 to 80 days.

Permeability is moderately slow, runof is rapid, and the
hazard of accelerated erosion is severe. The available water
eapacity for the profile is 7 to 8 inches. The effective root-
ing depth is more than 60 inches. The hazard of erosion
because of slope 1s a limitation where this soil is usad for
the production of timber.

The goil in this capability unit iz used mainly for timber
production, bat to a limited extent for livestock grazing
and wildlife habitat. It is not snitable for irrigated crops.
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Among practices that help offset or minimize the limita-
tions of this soil is the proper construction of roads and
trails. CAPABILITY UNIT VIe-228, DRYLAND

This capability unit consists of somewhat excessivly
drained soils of the Donica series. These soils have a sur-
face layer of gravelly sandy loam. The slope range is 15 to
50 percent. They receive 12 to 16 inches of precipitation a
year. The frost-free season is 100 to 130 days.

Permeability is moderately rapid, runoff 1s rapid, and
the hazard of accelerated erosion is severe. The available
water capacity for the profile is 7 to 8 inches. The effective
rooting depth is more than 60 inches. The hazard of erosion
because of slope and low available water capacity are
limitations where this soil is used for grazing.

These soils in this capability unit are used mainly for
livestock grazing and wildlife habitat. They are not suit-
able forirrigated crops.

Among practices that help offset or minimize the limi-
tations is maintaining adequate plant cover to help control
erosion.

CAPABILITY UNIT VIIw-200, DRYLAND

This capability unit consists of Marsh, a nearly level to
gently sloping land type that is on flood plains, low lake
terraces, and alluvial fans around natural springs and
seeps. The water table is at or near the surface through-
out the year. Wetness is a limitation.

The native vegetation is mainly water-tolerant plants,
such as bulrush, spikerush, and cattails.

This land type 1s used for limited late-season grazing by
livestock and as a habitat for migratory wildlife. They
are too wet to be used for cultivated crops or hay.

Management possibilities are very limited. This land
type cannot be safely crossed with heavy equipment and
it 1s very difficult to drain because of its location adjacent
to springs and seeps.

CAPABILITY UNIT VIIw-205, DRYLAND

This capability unit consists of poorly drained soils of
the Bicondoa and Lolak serics. These soils have a surface
layer of clay, silty clay, and loamy sand. They are salt and
alkali affected. The slope range is 0 to 2 percent. They
recelve 7 to 12 inches of precipitation a year. The frost-free
season 18 80 to 120 days.

Permeability 1s slow to very slow, runoff is very slow or
ponded, and the hazard of accelerated erosion 1s slight.
The available water capacity for the profile is 9 to 10
inches. The effective rooting depth is more than 60 inches,
The seasonal high water table 1s at a depth of 1 to 5 feet.
Slow or very slow permeability, fine texture in the surface
layer, the salt and alkali condition, and wetness are limi-
tations. Lolak loamy sand, overflow, differs from other
soils in the unit in that the surface horizon has 4 to 6
inches of loamy sand that is free of salts and alkali.

The soils in this capability unit are used mainly for
livestock grazing but to a limited extent for wildlife
habitat. They are not suitable for irrigated crops.

Among practices that help offset or minimize the limi-
tations of these soils is proper management to maintain
the present plant community.

CAPABILITY UNIT VIIw-222, DRYLAND

The only soil in this capability unit is McConnel sandy
loam, overwash, 0 to 2 percent slopes. Tt is a somewhat
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excessively drained soil. It is subject to periodic flooding.
Tt receives 7 to 10 inches of precipitation a year. The frost-
free season is 100 to 130 days.

Permeability is moderately rapid, runoff is slow to me-
dium, and the hazard of accelerated erosion is slight to
moderate. The available water capacity for the profile is
4 to 5 inches. The effective rooting depth is more than 60
inches. The low available water capacity and flooding are
limitations.

The soil in this capability unit is used mainly for live-
stock grazing and wildlife habitat. It is not suitable for
irrigated crops.

Among practices that help offset or minimize the limita-
tions of this soil is the use of water spreading structures
to better distribute the flood waters.

CAPABILITY UNIT VIIw-227, DRYLAND

This capability unit consists of very poorly drained to
somewhat poorly drained soils of the Kisring series. These
soils have a surface layer of fine sandy loam. They are salt
and alkali affected. The slope range is 0 to 2 percent. They
receive 6 to 8 inches of precipitation a year. The frost-free
season 18 100 to 120 days.

Permeability is slow, runoff is medium, and the hazard
of accelerated erosion is slight. The available water capac-
ity for the profile is 6 to 10 inches. The effective rooting
depth is more than 60 inches. The scasonal high water ta-
ble is at a depth of 1 to 5 fect. Slow permeability, the salt
and alkali condition, and wetness are limitations.

The soils in this capability unit are used mainly for live-
stock grazing but to a limited extent for wildlife habitat.
They are not suitable for irrigated crops.

Among practices that help minimize the limitations of
these soils is good management to maintain or improve
the plant cover.

CAPABILITY UNIT VIIw-229, DRYLAND

This capability unit consists of poorly drained soils of
the Dangberg series. These soils have a surface layer of
loam that is underlain by a strongly cemented hardpan.
The slope range is 0 to 5 percent. They receive 8 to 12 inches
of precipitation a year. The frost-free season is 100 to 130
days. Permeability is slow, runoff is slow to medium, and
the hazard of accelerated erosion is slight to moderate. The
available water capacity for the profile is 2 to 4 inches.
The effective rooting depth is 15 to 28 inches. The seasonal
high water table is at a depth of 114 to 3 feet. Depth, the
salt and alkali condition, and wetness are limitations.

The soils in this capability unit are used mainly for
livestock grazing, but to a limited extent for wildlife habi-
tat. They are marginally suitable for irrigated crops.

Among practices that help minimize the limitations of
these soils is good management to maintain or improve
plant cover.

CAPABILITY UNIT VIIs-211, DRYLAND

This capability unit consists of well-drained soils of the
Bluebell, Snag, Tourn, and Waca series. These soils have
a surface layer of very stony sandy loam, stony fine sandy
loain, stony loam, and very gravelly sandy loam. The sur-
face layer is underlain by bedrock. The slope range is 5 to
75 percent. They receive 14 to 30 inches of precipitation
a year. The frost-free season 1s 50 to 90 days.
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Permeability is rapid to moderately rapid, runoff is
slow to rapid, and the hazard of accelerated erosion is
slight to severe. The available water capacity for the pro-
file is 1 to 6 inches. The effective rooting depth is more
than 60 inches. The very gravelly, stony, or very stony sur-
face layers and the slope are limitations.

The soils in this capability unit are used mainly for tim-
ber production, livestock grazing, and wildlife habitat.

Among practices that help offset or minimize the limita-
tions of these soils are proper construction of roads and
trails and the maintenance of adequate plant cover to min-
imize the hazard of erosion.

CAPABILITY UNIT VIIs-221, DRYLAND

This capability unit consists of well-drained soils of the
Couch, Crutcher, and Disabel series. These soils have a
surface layer of loam and silty clay loam. They are salt
and alkali affected. The slope range 1s 0 to 5 percent. They
receive 6 to 12 inches of precipitation a year. The frost-
free season is 80 to 130 days.

Permeability and runof! are slow, and the hazard of ac-
celerated erosion is slight. The available water capacity
for the profile is 9 to 12 inches. The effective rooting depth
is more than 60 inches. Slow permeability and the salt and
alkali condition are limitations,

The soils in this capability unit are used mainly for
livestock grazing and wildlife habitat.

Among practices that help offset or minimize the limi-
tations of these soils is good management to maintain the
native vegetation,

CAPABILITY TUNIT VIIs-224, DRYLAND

The only soil in this capability unit is Zorravista fine
sand, 0 to 15 percent slopes. It is an excessively drained
soil. It receives 8 to 10 inches of precipitation a year. The
frost-free season is 100 to 130 days.

Permeability is very rapid, runoft is very slow, and the
hazard of accelerated soil blowing is severe. The avail-
able water capacity for the profile 1s 4 to 5 inches. The ef-
fective rooting depth is more than 60 inches. The coarse
texture and low available water capacity are limitations.

The so0il in this capability unit is used mainly for live-
stock grazing and wildlife habitat. It is not suitable for ir-
rigated crops,

Among practices that help offset or minimize the lim-
itations of the goil is good range management to maintain
adequate plant cover that helps control the hazard of soil
blowing.

CAPABILITY UNIT VIIs-229, DRYLAND

This capability unit consists of well-drained soils of the
Nevador series that have a surface layer of loamy fine sand.
The slope range is 0 to 5 percent. They receive 8 to 10 inches
of precipitation a year. The frost-free season is 100 to 130
days.

Permeability is moderately slow, runoff is slow, and the
hazard of accelerated erosion is slight. The available water
capacity for the profile is 6 to 7 inches. The effective root-
ing depth is more than 60 inches. Slow permeability and
the coarse texture of the surface layer are limitations.

The soils in this capability nnit are used mainly for live-
stock grazing and wildlife habitat. They are suitable for
irrigated crops if adequate irrigation water is made avail-
able.
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Among practices that help to offset or minimize the lim-
itations of these soils is good range management to main-
tain adequate plant cover that helps reduce the hazard of

erosion.
CAPABILITY UNIT VIiIs-231, DRYLAND

This eapability unit consists of well-drained soils of the
Espil, Fertaline, Powley, Hart Camp, Old Camp, Olson,
Pegler, Survya, and Vylach series, These soils have a sur-
face layer of gravelly fine sandy loam, gravelly loam, grav-
elly sandy loam, and fine sandy loam. The surface layer is
underlain by hardpan or bedrock. The slope range is 0 to
15 percent. They receive 6 to 14 inches of precipitation a
year. The frost-free season is 50 to 120 days.

Permeability is very slow to moderately slow, runoff is
medium to slow, and the hazard of accelerated erosion is
slight to moderate. The available water capacity for the
profile is 1 to 3 inches. The effective rooting depth is 8 to 30
inches. The shallow depth to hardpan or bedrock is a
limitation.

The soils in this capability unit are used mainly for
livestock grazing and wildlife habitat. They are not suit-
able for irrigated crops.

Among practices that help offset or minimize the lim-
itations of these soils is good range management to main-
tain adequate plant cover.

CAPABILITY UNIT VIIs-236, DRYLAND

This capability unit consists of well-drained soils of the
Gorzell, Hapgood, ITome Camp, Newlands, and Schamp
series. These soils have a surface layer of loam and fine
sandy loam that is stony, very stony, and bouldery in
places. It is underlain by bedrock. The slope range is 5 to 75
percent. These soils receive 8 to 16 inches of precipitation
a year. The frost-free season is 50 to 100 days.

Permeability is moderately slow to moderate, runoff is
very rapid to medium, and the hazard of accelerated ero-
sion is moderate to severe. The available water capacity for
the profile is 5 to 9 inches. The rooting depth is 20 to more
than 60 inches. The stony, bouldery, or very stony nature
of the surface layer is a limitation.

The soils in this capability unit are used mainly for live-
stock grazing and wildlife habitat. They arc not suitable
for irrigated crops.

Among practices that help offset or minimize the lim-
itations of these soils is good management to maintain ade-
quate plant cover. These soils are well suited to brush con-
trol by aerial spraying, which increases their capability of
producing large amounts of forage for livestock and
wildlife.

CAPABILITY UNIT VIIs-237, DRYLAND

This capability unit consists of well-drained soils of the
Bregar, Madeline, Mascamp, Ninemile, Mosquet, and Old
Camp series. These soils have a surface layer of loam and
sandy loam that is very rocky, rocky, very stony, extremely
stony, or extremely cobbly in places. It is underlain by
bedrock. The slope range 1s 0 to 30 percent. These soils re-
ceive 8 to 16 inches of precipitation a year. The frost-free
season is 50 to 100 days.

Permeability is moderately slow to slow, runoff is
medium to slow, and the hazard of accelerated erosion is
slight, The available water capacity for the profile is 0.75
to 3 inches. The effective rooting depth is 10 to 20 inches.
The shallow depth of these soils and the very rocky, rocky,
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extremely stony, very stony, or extremely cobbly nature of
the surface layer 1s a limitation.

The soils in this capability unit are used mainly for live-
stock grazing and wildlife habitat. They are not suitable
for irrigated crops.

Among practices that help offset or minimize the limi-
tations of these soils is good management to maintain and
improve the plant cover,

CAPABILITY UNIT VIIs-239, DRYLAND

This capability unit consists of well-drained soils of
the Catnip, Mendeboure, Mosquet, and Toney series. These
soils have a surface layer of very stony or extremely cobbly
loam. It is underlain by bedrock. The slope range is O to
50 percent. They receive 12 to 16 inches of precipitation a
year. The frost-free season is 50 to 100 days.

Permeability is slow, runoff is medium, and the hazard
of accelerated erosion is slight. The available water capac-
ity for the profile is 8 to 6 inches. The effective rooting
depth is 20 to 40 inches. Slow permeability, coarse frag-
ments on the surface, and, in places, slope are limitations.

The soils in this capability unit are used mainly for live-
stock grazing and wildlife habitat. They are not suitable
for irrigated crops.

Among practices that help offset or minimize the limi-
tations of these soils is good management to maintain or
improve the plant cover.

CAPABILITY UNIT VIIs-241, DRYLAND

The only soil in this capability unit is Karlo very cobbly
clay, 0 to 9 percent slopes, a well-drained soil. The very
cobbly clay surface layer is underlain by bedrock. This soil
receives 10 to 16 inches of precipitation a year, The frost-
free season is 80 to 100 days.

Permeability and runoff are slow, and the hazard of ac-
celerated erosion is slight. The available water capacity
for the profile is 4 to 6 inches. The effective rooting depth
is 20 to 40 inches. The fine texture of the surface layer,
slow permeability, and the very cobbly nature of this soil
are limitations.

The soils in this capability unit are used mainly for live-
stock grazing and wildlife habitat. They are not suitable
for irrigated crops.

Among practices that help offset or minimize the limi-
tations of this soil is good management to maintain or im-
prove plant cover.

CAPARILITY UNIT ViIs-243, DRYLAND

This capability unit consists of somewhat excessively
drained soils of the Donica series. These soils have a
surface layer of gravelly, very gravelly, and very stony
sandy loam. The slope range is 2 to 30 percent. They re-
ceive 12 to 16 inches of precipitation a year. The frost-free
season is 100 to 130 days.

Permeability is moderately rapid, runoff is very slow
to medium, and the hazard of accelerated erosion is slight
to moderate. The available water capacity for the profile
18 3 to 4 incheg The effective rooting depth is more than
60 inches. The low available water capacity, slope, and the
very gravelly or stony nature of the surface layer are limi-
tations. Donica gravelly sandy loam, 2 to 5 percent slopes,
and Donica gravelly sandy loam, 5 to 15 percent slopes,

differ from other soils in the unit in that they lack the
very gravelly or stony surface horizons.

The soils in this capability unit are used mainly for
livestock grazing and wildlife habitat. They are suitable
for irrigated crops on the lesser slopes.

Among practices that help offset or minimize the limi-
tations of these soils is brush control by aerial spraying
to increase the production of antelope bitterbrush and de-
sirable grasses and forbs. Improvement of the plant cover
also helps control the hazard of erosion.

CAPABILITY UNIT VIis-261, DRYLAND

This capability unit consists of well-drained soils of the
Raglan and Survya series. These soils have a surface layer
of very fine sandy loam and fine sandy loam. They are salt
and alkali affected. The slope range is 0 to 9 percent. They
receive b to 9 inches of precipitation a year. The frost-free
season 1s 100 to 130 days.

Permeability is moderately slow to slow, runoff is me-
dium to slow, and the hazard of accelerated erosion is
slight to moderate. The available water capacity for the
profile is 3 to 10 inches. The effective rooting depth is more
than 60 inches. The salt and alkali condition is a limitation.

The soils in this capability unit are used mainly for live-
stock grazing but to a limited extent for wildlife habitat.
They are suitable for irrigated crops if good reclamation
practices are used.

Among practices that help offset or minimize the limita-
tions of these soilg is good management to maintain or im-
prove the plant cover.

CAPABILITY UNIT VIIs-283, DRYLAND

The only soil in this capability unit i1s MeConnel sandy
loam, 0 to 5 percent slopes. It 1s a somewhat excessively
drained soil. This soil receives 7 to 10 inches of precipita-
tion a year. The frost-free season is 80 to 130 days.

Permeability is moderately rapid, runoff is slow to me-
dium, and the hazard of accelerated erosion is slicht to
moderate. The available water capacity for the profile is 4
to 6 inches. The effective rooting depth is more than 60
mches, The low available water capacity and low precipi-
tation are limitations.

The soil in this capability unit is used mainly for live-
stock grazing and wildlife habitat, It is not suitable for
irrigated crops.

Among practices that help to offset or minimize the
limitation of this soil is good management to maintain or
improve the plant cover. Brush control by acrial spraying
18 beneficial in areas that have adequate remnant. grasses
remaining in the stand.

CAPABILITY UNIT VIIIe-224, DRYLAND

This capability unit consists of Badland, a land type
that is a barren or nearly barren, highly variable soil-like
material occurring as lake terraces, wind-deposited clay
dunes, and diatomaceous earth that has been eroded. The
slope range is steep to very steep. Surface runoff is very
rapid, and hazard of erosion is very scvere. Drainage, per-
meability, available water capacity, and cffective rooting
depth are highly variable,

Badland is not suitable for irrigated crops, Tt is used
along with surrounding soils for very limited livestock
grazing and for wildlife habitat.
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CAPABILITY UNIT VIIIw-207, DRYLAND
This capability unit consists of Playas, areas of barren,
saline silts and clays in flat basins which do not have ex-
ternal drainage. Permeability is slow. These areas are
ponded for varying periods early in spring. They have
little or no value,

CAPABILITY UNIT VIIIw-233, DRYLAND

This capability unit consists of Riverwash, a highly
variable accumulation of sand, gravel, cobblestones, and
stones in arcas along stream channels and flood plains.
These areas are incapable of sustaining significant
amounts of vegetation because of frequent flooding. They
are used as a source of sand and gravel,

CAPABILITY UNIT VIHs-236, DRYLAND

This capability unit consists of Rubble land and Rock
outerop, land types that are on barren colluvial slopes
strewn with boulders and stones. The slope is steep or very
steep. Runoff is variable, and the hazard of erosion is
slight. These land types are used only as part of a watce-
shed and for recreational and esthetic purposes,

Estimated Yields

lists the average annual acre yields of the prin-

cipal crops on important cultivated soils in Surprise
Valley-Home Camp Area under the highest level of man-
agement that is feasible,

Several important hmitations should be kept in mind
when using table 2. First, the figures are estimates, or
predictions, rather than proven facts, but they are reliable
enough to be valuable. Second, the estimates are of average
vields that may be expected over a period of many years.
Yields may be above or below the average in any particular
year. Third, there are variations in yields among areas of
the same soil. Fourth, past management of a soil affects
its immediate response to new management practices.
Fifth, new crop varieties and improved farming practices

TasLE 2.—FEstimated average yield per acre of

[Yiclds forirrigated crops, unless otherwise indicated, arc those obtain
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are likely to increase yields in the future. Sixth, the avail-
ability of competent management on the farm has an in-
fluence on yields.

Yiclds in table 2 are those that can be expected when
the practices suggested for each capability unit are
followed. They also—

1. Use a planned conservation cropping system in
which crops are grown in combination with needed
cultural and management measures.

. Apply fertilizer in accordance with current recom-
mendations resulting from research and field trials.

Utilize plant residues left in cultivated fields to
prevent erosion and improve the soil.

Utilize a planned irrigation system where all the
necessary water-control structures and facilities
have been installed for efficient application and
distribution of irrigation water.

Utilize a planned drainage system which has been
installed to control excessive wetness or high water
table and reduce or redistribute harmful concen-
trations of salts in the soil.

6. Control weeds and insect pests.

Range Management

Soils used for range have been grouped into range sites.
A range site is a distinctive kind of range that has a
certain potential for producing range plants. Different
range sites are recognized because of differences in the
Iinds of vegetation or in the amounts of herbage produced.

Twenty-four sites are recognized in the Surprise Valley-
Home Camp Area. These are described in the following
pages:

The range site classification of an individual soil is
given at the end of the mapping unit description in the
section “Descriptions of the Soils” and in the *Guide to
Mapping Units.” Soils and land types not used for range
have not been placed in range sites.

principal erops on important cultivated sotls

ed at the highest level of management considered feasible. Ahsence

of a figure indicates crop is not commonly grown on the soil or crop is not economically suited to that soil. Information is based on

data obtained at Cedarville, Calif.]

Alfalfa, | Barlcy | Wheat QOats ! Alfalfa- | Meadow
Soil (hay) | (grain) | (grain) | (hay) ! grass (hay) | Pasture
(hay)

1 Animal

Tons Tong Tons Tons Tons Tans unis
Bidwell loam, 0 to 2 percent slopes__ _____________ _______________. 6.5 1.5 1.8 2.2 3.0 |
Bidwell loam, 2 to 3 percent slopes __ .. . o . e 6.0 ________ 205 | ___ 3.5 | .
Buntingville loam, 0 to 2 pereent slopes___________________________ 5.5 2.1 1.5 2.5 5.0 .. 3.0
Buntingville loam, 2 to 5 percent slopes. - .o oo oo 3.5 2.0 1.5 2.5 5.0 2.5 3.0
Cummings muck, elay subsoil variant_________ 1 _ | _|o.o_. 18 | e
Four Star loam_ . 3.0 || 3.0 3.0 4.0
Hovey silty elay loam __ ________ _______ _ o _______ 208 | e I § 0 3.0 4 [}
Hussa loam, drained, 0 to 2 percent slopes_ _ . _______ 5.5 2.0 1.5 2.5 5.0 2.5 3.0
Hussa elay loam, 0 to 2 pereent slopes____________________________ 205 ||| 3.0 3.0 4.0
Nevador fine sandy loam, 0 to 2 percent slopes____________________ 6.0 1.5 L8 | 3.0 | |-
Nevador fine sandy loam, 2 to b percent slopes_ .. _._________ 6.0 1.5 1.8 [ ____ R I P -
Surprise gravelly sandy loam, 0 to 2 percent slopes_________ ___ 6.5 1.5 1.8 2.2 B D o
Surprise gravelly sandy loam, 2 to & percent slopes_._ .. _____ 6.0 1.0 1.6 2.2 38 |2

1 The number of mature animals (cows or horses) that can graze 1 acre during the irrigation season without causing damage to the

pasture.
2 Dryland.
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RANGE SITE NV 23-1

The soils in this site typically have a surface layer of
dark reddish-brown, extremely cobbly clay that is subject
to extreme swelling and shrinking. This soil movement
damages the root systems of many of the desirable plants
and prevents their reestablishment.

Soils of this range site are on basaltic tablelands at ele-
vations of 5,000 to 6,500 feet, They are nearly level to mod-
erately sloping. The average annual precipitation ranges
from 10 to 16 inches.

The fully developed plant community on this site con-
sists mainly of rabbitbrush, Sandberg bluegrass, Canby
bluegrass, mountain brome, and Thurber needlegrass.
Skulleap, Indian paintbrush, larkspur, lomatium, and
other plants are in lesser amounts. When the soils of this
range site are producing at their potential, rabbitbrush is
the dominant plant.

The total annual yield of air-dry herbage ranges from
850 pounds per acre in favorable years to 500 pounds per
acre 1n less favorable years.

Management should be designed to increase the produc-
tion of the more desirable plants, such as Canby bluegrass,
mountain brome, and Thurber needlegrass. The economic
feasibility of brush control by aerial or mechanical means
1s questionable. These practices do, however, readily im-
prove the range by reducing the volume of the broadleaf
plants, allowing grasses to increase.

This site provides food for livestock, mainly early in
spring. It is inhabited by antelope throughout the growing
SeaSOIL

RANGE SITE NV 23-2

The soils in this site are typically affected by salts and
alkali, slowly permeable, and moderately well drained to
poorly drained. Most of them have a thin, light-colored
surface layer of fine sandy loam to silty clay loam, but
some have a surface layer of loamy sand and are subject to
periodic flooding. The slow permeability and the effect of
the salts and alkali limit the variety of plants that can
grow on this site.

Soils of this range site are on broad flood plains, nearly
level terraces, and wide alluvial fans at elevations of 4,500
to 5,600 feet. The topography generally is smooth, but there
are small hummocks in places, The slope rahge is 0 to 9 per-
cent. The average annual precipitation ranges from 5 to 12
inches.

The fully developed plant community on this site con-
sists mainly of black greasewood, basin wildrye, Nevada
bluegrass, saltgrass, alkali sacaton, and four-wing salt-
bush. Shadscale, bud sagebrush, big sagebrush, and rabbit-
brush are in lesser amounts. When the soils of this range
site are producing at their potential, black greasewood and
basin wildrye are the dominant plants.

The total annual vield of air-dry herbage ranges from
1,000 pounds per acre in favorable years to 500 pounds per
acre 1n less favorable years.

Management should be designed to increase the produc-
tion of basin wildrye, Nevada bluegrass, alkali sacaton, and
four-wing saltbush. The saline-alkali condition restricts
the type of plants suitable for seeding. Tall wheatgrass or
alta fescue might be introduced if seeded by deep furrow
drilling in a favorable vear. Brush contro! by aerial or
mechanieal means improves the condition of the plant
community if there are adequate remnants of the desirable
species.

SOIL SURVEY

Cottontail rabbits are the major wildlife users of this
site. RANGE SITE NV 23-3

The soils in this site typically have a surface layer of
dark-gray to grayish-brown clay that is subject to extreme
shrinking and swelling. They are subject to flooding in
winter and early in spring. When the soils are dry they
have many wide cracks, When they get wet, the cracks
close and low hummocks heave up as swelling continues.
This soil movement damages the root systems of many
plants and limits natural reproduction.

Soils of this range site are on floors of enclosed basins
at elevations of 5,500 to 6,500 feet. Slope is less than 2
percent, but the surface is rather hummocky in most areas.

The fully developed plant community on this site con-
sists mainly of silver sagebrush, basin wildrye, Nevada
bluegrass, mat muhly, and various sedges and rushes.
When the soils of this range site are producing at their
potential, silver sagebrush 1s the dominant plant.

The total annual yield of air-dry herbage ranges from
800 pounds per acre in favorable years to 600 pounds per
acre in less favorable years.

Management should be designed to increase the produc-
tion of basin wildrye and Nevada bluegrass. Brush control
by aerial or mechanical means is desirable if adequate num-
bers of remnant grass species are in the plant community.
This site is well adapted to seeding. Seedbed preparation
and seeding should be done in fall.

RANGE SITE NV 23-4

The soils in this site typically have a surface layer of
light brownish-gray and light-gray fine sandy loam and
very fine sandy loam that 1s affected by salts and alkali.
Because of the salts and alkali, effective moisture for plant
growth is less than normally would be expected. This
severely limits the plant community to those plants that
are able to withstand desert-like dryness and moderate
salinity.

Soils of this range site are on alluvial fans and lake
terraces at elevations of 4,500 to 5,000 feet. The average
annual precipitation ranges from 5 to 9 inches. The slope
range is 0 to 9 percent.

The fully developed plant community on this site con-
sists mainly of shadscale, Indian ricegrass, Sandberg blue-
grass, winterfat, bud sagebrush, and spiny hopsage. When
the soils of this range site are producing at their potential,
shadscale is the dominant plant.

The total annual yield of air-dry herbage ranges from
450 pounds per acre in favorable years to 250 pounds per
acre 1n less favorable years.

Management should be designed to increase the produc-
tion of Indian ricegrass, Sandberg bluegrass, and winter-
fat. Brush control by aerial and mechanical means and the
seeding of exotic plants are not economically feasible,

Antelope that roam through the Area make limited use
of this site.

RANGE SITE NV 23-5

The soils in this site typically have a surface layer of
light brownish-gray silty clay loam but include soils that
have a surface layer of overwashed sandy loam. Perme-
ability is slow to moderately rapid, and runoff is slow to
medium. They are subject to baking by the sun, which
intensifies the surface runoff.
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Soils of this range site are on flood plains along inter-
mittent drainageways at clevations of 4,500 to 3,600 feet.
The average annual precipitation ranges from 7 to 10
inches, and the slope range is 0 to 2 percent. These soils
have occasional to Trequent flooding of short duration.

The fully developed plant community on this site con-
sists mainly of basin wildrye, Nevada bluegrass, western
bluegrass, and big sagebrush. When the soils of this range
site are producing at their potential, basin wildrye is the
dominant plant.

The total annual yield of air-dry herbage ranges from
900 pounds per acre in favorable years to 400 pounds per
acre 1 less favorable years.

Management should be designed to increase the produc-
tion of basin wildrye, Nevada bluegrass, and western
wheatgrass. Brush control by aerial or mechanical means
is feasible in areas that have remnant stands of grass. This
site i3 well suited to seeding. A. suitable seedbed can be
prepared by plowing deep enough to destroy the vesicular
surface layer so that adequate surface moisture and air
are available for young seedlings. Good equipment for
seeding is a deep furrow drill, which creates soil condi-
tions favorable for the efficient use of water that falls as
raln or snow.

This site provides cover for sage grouse. Antelope tra-
verse this site fairly frequently and feed here to a limited
extent.

RANGE SITE NV 23-6

The so0ils in this site typically have a vesicular surface
layer of light-colored loam to sandy loam, but some soils
have a loamy fine sand surface layer that i1s not vesicular.
Permeability is moderately slow to slow, and runoff is
medium.

Soils of this range site are on terraces and fans at eleva-
tions of 4,500 to 5,500 feet. The average annual precipita-
tion ranges from 8 to 10 inches. The slope range is 0 to 15

ercent.

The fully developed plant community on this site con-
sists mainly of Indian ricegrass, Webber ricegrass, squir-
reltail, Thurber needlegrass, big sagebrush, spiny hopsage,
and a few annual and perennial forbs. When the soils of
this range site are producing at their potential, big sage-
brush is the dominant plant.

The total annual yield of air-dry herbage ranges from
500 pounds per acre in favorable years to 300 pounds per
acrein less favorable years.

Management should be designed to increase the produe-
tion of Indian ricegrass, Webber ricegrass, and Thurber
needlegrass. Brush control by aerial or mechanical means
can be used if sufficient grass remains to provide ground
cover. This site is suited to seeding. For seedbed prepara-
tion plowing should be deep enough to destroy the vesicular
surface layer so that adequate moisture and air will be
available for young seedlings. Good equipment for seeding
is a deep furrow drill, which creates conditions favorable
for the efficient use of water that falls as rain or snow.

RANGE SITE NV 23-7

The soils in this site typically have a thick surface layer
of dark-colored fine sandy loam and loam that contains
stones and have rooting zones more than 28 inches deep.
Although typically somewhat stony on the surface and
throughout the profile, these soils have good available
water capacity and give up water readily to growing

plants. Erosion is not a hazard if adequate plant cover
1s maintained.

Soils of this range site are on mountains at elevations
of more than 5,500 feet. They are sloping to moderately
steep. The average annual precipitation ranges from 12
to 16 inches.

The fully developed plant community on this site con-
sists mainly of Idaho fescue, bluebunch wheatgrass, bitter-
brush, Thurber needlegrass, basin wildrye, Sandberg blue-
grass, squirreltail, big sagebrush, and many annual and
perennial forbs. When the soils of this range site are pro-
ducing at their potential, open stands of big sagebrush
are in places. Idaho fescue, bluebunch wheatgrass, and
Thurber needlegrass are the most productive plants.

The total annnal yield of air-dry herbage ranges from
1,400 pounds per acre in favorable years to 900 pounds per
acre in less favorable years.

Management should be designed to increase the produc-
tion of the better forage plants, such ag Idaho fescue, blue-
bunch wheatgrass, bitterbrush, and Thurber needlegrass.
Brush control by aerial spraying and proper management
helps improve deteriorated range. Mechanical brush con-
trol or seeding is not practical because of the stony surface
layer and the steep slope.

This site provides food and cover for many kinds of
wildlife. It 1s one of the more important producers of
forage and cover for deer in this survey area.

RANGE SITE NV 23-8

The soils in this site typically have a thin surface layer
of light-brownish-gray gravelly or cobbly loam and a
clayey subsoil over bedrock. Because of the shallow depth
and the gravel and cobblestone content, these soils have a
low available water capacity.

Soils of this range site are on high, exposed, windswept
mountain ridges and plateaus at elevations of 6,500 to
9,000 feet. Because the ridges are exposed and subject to
persistent winds thesc soils are droughty. The average an-
nual precipitation ranges from 12 to 16 inches. The slope
range is 2 to 15 percent.

The fully developed plant community on this site con-
sists mainly of low sagebrush, Idaho fescue, bluebunch
wheatgrass, Thurber needlegrass, Canby bluegrass, Sand-
berg bluegrass, and miscellaneous annual and perennial
forbs. When the soils of this site are producing at their
potential, open stands of low sagebrush are in place. Idaho
fescue, bluebunch wheatgrass, Thurber needlegrass, and
Canby bluegrags are the most productive plants.

The total annual yield of air-dry herbage ranges from
250 pounds per acre in favorable years to 125 pounds per
acre in less favorable years.

Management of this site should be designed to increase
the production of Idaho fescue, bluebunch wheatgrass,
Thurber needlegrass, and other grasses. Brush control by
aerial spraying and proper management helps improve
deteriorated range. Mechanical brush control or seeding is
not practical because of the gravel and cobblestone content
of the surface layer.

This site provides food for sage grouse and antelope.

RANGE SITE NV 23-9

The soils in this site typically have a surface layer of
light brownish gray and are slowly permeable. They have
a high available water capacity and are subject to flooding.
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Soils of this range site are on smooth flood plains along
intermittent drainageways at elevations of 4,500 to 5,000
feet. The slope range is 0 to 2 percent. The average annual
precipitation ranges from 8 to 12 inches. Additional mois-
ture 1s received from surrounding areas in most years,
causing short-term flooding early in spring,.

The fully developed plant community on this site con-
sists mainly of basin wildrye, Nevada bluegrass, and
creeping wildrye, and lesser amounts of big sagebrush
and Douglas rabbitbrush. When the soils of this range
site are producing at their potential, basin wildrye is the
dominant plant,

The total annual yield of air-dry herbage ranges from
3,000 pounds per acre in favorable years to 1,300 pounds
in less favorable years,

Management should be designed to increase the produc-
tion of basin wildrye, Nevada bluegrass, and creeping
wildrye. Brush control by aerial or mechanical means is
desirable in areas that have adequate remnant stands of
grass. This site is well suited to seeding. Seedbed prepara-
tion should be done by plowing. Deep furrow drilling is
considered the best method of seeding.

Thissite is inhabited by sage grouse and antelope.

RANGE SITE NV 23-10

The soils in this site typically have a surface layer of
light-colored and dark-colored fine sandy loam to clay.
They are affected by salts and alkali and are somewhat
poorly drained and poorly drained. The salts and alkali
limit the kinds of vegetation that the soils are capable of
prodnecing,

Soils of this range site are on flood plains and low
stream terraces at elevations of 4,500 to 5,000 feet. The
average annual precipitation ranges from 6 to 16 inches,
The slope range generally is 0 to 2 percent but mostly is
less than 1 percent.

The fully developed plant community on this site con-
sists mainly of black greasewood, inland saltgrass, basin
wildrye, alkali sacaton, Nevada bluegrass, Nuttal alkali-
grass, Douglas rabbitbrush, creeping wildrye, and cudweed
sage. When the soils of this range site are producing at
their potential, basin wildrye is the dominant plant.

The total annual yield of air-dry herbage ranges from
1,700 pounds per acre in favorable years to 1,000 pounds
per acre in less favorable years.

Management should be designed to increase the produe-
tion of basin wildrye, alkali sacaton, Nevada bluegrass,
and creeping wildrye. Brush control is not economically
feasible.

Cottontail rabbits are the principal wildlife using this
site.

RANGE SITE NV 23-11

The soils in this site are windblown fine sands that
oceur as partialty stabilized sand dunes. They are exces-
sively drained and free of salts and alkali. In some areas,
underground water and saline-alkali layers are within the
rooting depth of plants, such as greasewood., Intake of
water 15 rapid, and the available water capacity is low.
Runoft is very slow. The unstable, loose surface layer and
low fertility are not favorable to uniform stands of desir-
able plants. These soils are susceptible to soil blowing,
especially where the plant cover is disturbed.

Soils of this range site are at elevations of 4,500 to 5,000
feet. The average annual precipitation is 8 to 10 inches.

S0IL. SURVEY

The slope range is 0 to 15 percent, but it is mainly between
4 to 15 percent. .

The fully developed plant community on this site con-
sists mainly of Indian ricegrass, needle-and-thread, west-
ern  wheatgrass, four-wing saltbush, big sagebrush,
greasewood, and rubber rabbitbrush. When the soils of this
range site are preducing at their potential, the type of
plant that dominates varies considerably, but four-wing
saltbush is typically the dominant plant.

The total annual yield of air-dry herbage ranges from
500 pounds per acre in favorable years to 250 pounds per
acre in less favorable years.

Management should be designed to increase the produc-
tion of Indian ricegrass, needle-and-thread, and western
wheatgrass, which protect the soil surface from soil
blowing.

Blacktailed jackrabbits are the principal wildlife using
this site.

RANGE SITE NV 23-12

The soils in this site typically have a surface layer of
light-gray and light brownish-gray fine sandy loam and
sandy loam that 18 underlain at depths of 8 to 20 inches
by bedrock, hardpan, or loose beach gravel.

Soils of this range site are on lake terraces or alluvial
fans at elevations of 4,500 tc 5,500 feet. The average annual
precipitation ranges from 6 to 10 inches. The slope range
is 0 to 5 perecent,

The fully developed plant community on this site con-
sists mainly of Indian ricegrass, Webber ricegrass, Sand-
berg bluegrass, spiny hopsage, shadscale, big sagebrush,
and bud sagebrush. When the soils of this range site are
producing at their potential, big sagebrush is the dominant
plant.

The total annual yield of air-dry herbage ranges from
450 pounds per acre in favorable years to 250 pounds per
acre in less favorable vears.

Management should be designed to increase the produc-
tion of Indian ricegrass, Webber ricegrass, and Sandberg
bluegrass. Brush control by aerial and mechanical means
is not economically feasible.

Blacktailed jackrabbits are the principal wildlife using
this site.

RANGE SITE NV 23-13

The soils in this site typically have a surface layer of
dark-colored loam to silty clay loam that is gravelly in
places. These soils are more than 48 inches deep and are
poorly drained. Most of these soils have a root mat at the
surface. They have a high water table early in spring and
are not affected by salt.

Soils of this range site are on flood plains at elevations
of 4,000 to 6,500 feet. The average annual precipitation
ranges from 12 to 30 inches, but this is supplemented by
ground water. The slope range is 0 to 9 percent.

The fully developed plant community on this site con-
sists mainly of Nevada bluegrass, redtop, slender wheat-
grass, timothy, Kentucky bluegrass, Dutch clover, and
various sedges and rushes. When the soils of this range
site are producing at their potential, grass is the dominant
plant.

The total annual yicld of air-day herbage ranges from
3,000 pounds per acre in favorable years to 1,500 pounds
per acre in less favorable years.

Management should be designed to increase the produc-
tion of Nevada bluegrass, redtop, slender wheatgrass, and
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timothy. In deteriorated arcas gully plugging is needed to
maintain a water table. This, coupled with brush control
where needed, provides for quick responses.

This site provides food and cover for sage grouse. Deer
commonly inhabit the area in the latter part of cach day.

RANGE SITE NV 23-14

The soils in this site typically have a surface layer of
grayish-brown very stony finc sandy loam and a clayey
subsoil over bedrock at a depth of 6 to 24 inches. They are
well drained. The available water capacity is low, perme-
ability is slow, and runoff is medium.

Soils of this rango site are on mountains at elevations
of 6,000 to 9,000 feet. They are gently sloping to steep.
The average annual precipitation ranges from 12 to 16
inches.

The fully developed plant community on this site consists
mainly of Idaho Eescue, bluebunch wheatgrass, Thurber
needlegrass, Canby bluegrass, and low sagebrush. When
the soils of this range site are producing at their potential,
low sagebrush is the dominant plant.

The total annual yield of air-dry herbage ranges from
3560 pounds per acre in favorable years to 250 pounds in
less favorable years.

Management should be designed to increase the produc-
tion of Idaho fescue, blucbunch wheatgrass, Thurber nee-
dlegrass, and Canby bluegrass. Brush control by aerial
spraying and proper management helps improve deterio-
rated range. Mechanical brush control or seeding is not
practical because of the cobblestones and stone content and
the slope of these soils.

This site provides food for sage grouse and for antelope.

RANGE SITE NV 23-15

The soils of this site typically have a dark-brown very
stony surface layer and a clayey subsoil over bedrock at a
depth of 10 to 20 inches. The subsoil hinders rooting to
some degree, The available water capacity is low. Permea-
bility is slow, and the hazard of erosion is moderate.

Soils of this range site are on basaltic tablelands and
plateaus at clevations of 5,000 to 7,000 feet. The average
annual precipitation ranges from 12 to 14 inches, The slope
range is 2 to 50 percent.

The fully developed plant community on this site con-
sists mainly of big sagebrush, bitterbrush, Idaho fescue,
bluebunch wheatgrass, Canby bluegrass, and Thurber nee-
dlegrass. When the soils of this range site are producing at
their potential, open stands of big sagebrush and bitter-
brush are in places. Idaho fescue, bluebunch wheatgrass,
Canby bluegrass, and Thurber necedlegrass are the most
productive plants.

The total annual yield of air-dry herbage ranges from
1,000 pounds per acre in favorable years to 650 pounds in
less favorable years.

Management should be designed to increase the produc-
tion of Idaho fescue, bluchunch wheatgrass, Thurber
needlegrass, and bitterbrush. Brush control by aerial
spraying and proper management accelerate the improve-
ment of deteriorated range. Mechanical brush control or
seeding is not practical because of stoniness.

This site provides food and cover for many kinds of
wildlife. Tt is ideal habitat for deer.

RANGE SITE NV 23-16 ]

The soils in this site typleally have a surface layer of
grayish-brown gravelly loam over bedrock at a depth of
20 to 40 inches. They are gravelly throughout. Permeabil-
ity, available water capacity, and the hazard of crosion
are moderate.

Soils of this range site are on mountains having south-
erly exposures, at elevations of 5,500 to 7,000 feet. The
average annual precipitation ranges from 10 to 14 inches.
The slope range is 15 to 30 percent. This site is ready for
grazing much earlier than those that have other exposures.

The fully developed plant community on this sité con-
sists mainly of big sagebrush, bluebunch wheatgrass,
Thurber necdlegrass, and Sandberg bluegrass. When the
soils of this range site are producing at their potential,
open stands of big sagebrush are in place. Bluebunch
wheatgrass and Thurber needlegrass are the most produe-
tive plants.

The total annual yield of air-dry herbage ranges from
1,000 pounds per acre in favorable years to 750 pounds
per acre in less favorable years.

Management should be designed to increase the produc-
tion of bluebunch wheatgrass and Thurber needlegrass.
Brush control by aerial spraying and proper management
help improve deteriorated range. Mechanical brush con-
trol or seeding is practical.

This site provides food and cover for wildlife. Chukar,
sage grouse, deer, and, to some extent, antelope utilize this
e RANGE SITE NV 23-17

The soils in this site typically have a surface layer of
dark-colored extremely cobbly loam underlain by dense
clay. The dense clay restricts the root development of
many climatically suited plants. Bedrock is at a depth of
10 to 40 inches.

Soils of this range site are on basaltic tablelands at ele-
vations of 5,500 to 7,000 feet. The average annual pre-
cipitation ranges from 12 to 16 inches. The slope range is
0 to 9 percent. ‘

The fully developed plant community on this site con-
sists mainly of low sagebrush, Sandberg bluegrass, Canby
bluegrass, Thurber needlegrass, bluebunch wheatgrass,
and Idaho fescue, and lesser amounts of annual and pe-
rennial forbs. When the soils of this range site are pro-
diming at their potential, low sagebrush 1s the dominant
plant,

The total annual yield of air-dry herbage ranges from
500 pounds per acre in favorable years to 300 pounds per
acre in less favorable years.

Management should be designed to increase the pro-
duction of bluebunch wheatgrass, Canby bluegrass, and
Thurber needlegrass. Brush control by acrial and me-
chanical means is not cconomically feasible. Tt does, how-
ever, readily improve the range by increasing the relative
amounts of grasses.

This site provides food and eover for sage grouse. Ante-
lope prefer this site to areas where big sagebrush is domi-
nant. Also on this site are open stands of juniper trees
where deer is the dominant wildlife.

RANGE SITE NV 23-18

The soils in this site typically have a surface layer of
grayish-brown very stony loam over a subsoil of very
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stony clay. Bedrock is at a depth of 20 to 40 inches. Per-
meability is slow, and the available water capacity is mod-
erate to low. Erosion is not a hazard if a good plant cover
is maintained.

Soils of this range site are on mountains having south-
erly exposures, at elevations of 4,400 to 7,300 feet. The
average annual precipitation ranges from 12 to 16 inches.
The slope range 1s 50 to 75 percent.

The fully developed plant community on this site con-
sists mainly of big sagebrush, bluebunch wheatgrass,
Thurber needlegrass, basin wildrye, and Canby bluegrass,
and minor amounts of bitterbrush. When the soils of this
range site are producing at their potential, open stands
of big sagebrush are in places. Bluebunch wheatgrass,
Thurber needlegrass, and basin wildrye are the most pro-
ductive plants.

The total annual yield of air-dry herbage ranges from
900 pounds per acre in favorable years to 650 pounds per
acre in less favorable years.

Management should be designed to increase the produc-
tion of bluebunch wheatgrass, Thurber needlegrass, basin
wildrye, and Canby bluegrass. Brush control by aerial
spraying and proper management helps improve deteri-
orated range if adequate numbers of desirable native
plants are remaining. Mechanical brush control or seeding
is not practical because of the stoniness of the surface layer
and the very steep slopes.

This site provides food and cover for many kinds of
wildlife. Deer and chukar make good use of this area.

SOIL

RANGE SITE NV 23-19

This is a productive site in a precipitation zone of 18
to 25 inches. Typically the soils in this site have a surface
layer of thick dark-brown stony fine sandy loam and very
stony sandy loam and are 40 to 60 inches deep over bed-
rock. These soils have a moderate available water capac-
ity and readily give up water for plant use. Erosion is not
a hazard if adequate plant cover is maintained.

Soils of this range site are on mountain uplands at
elevations of more than 6,000 fect. The slope range is 5 to
50 percent.

The fully developed plant community on this site con-
sists mainly of mountain brome, Columbia needlegrass,
western needlegrass, Canby bluegrass, big sagebrush, and
serviceberry. When the soils of this range site are pro-
ducing at their potential, open stands of big sagebrush
and snowberry are in places. Columbia needlegrass, west-
ern needlegrass, and Canby bluegrass are the most pro-
ductive plants.

The total annual yield of air-dry herbage ranges from
1,500 pounds per acre in favorable years to 1,000 pounds
per acre in less favorable years.

Management should be designed to increase the pro-
duction of Columbia needlegrass, western needlegrass, and
Canby bluegrass. Brush eontrol by aerial spraying and
proper management accelerate the improvement of deteri-
orated range. Mechanical brush control or seeding is not
practical because of the stoniness of the surface layer and
the steepness of slope.

This site provides food and cover for many kinds of
wildlife. It is excellent habitat for deer.

SURVEY

RANGE SITE NV 23-20

The soils in this site typically have a surface layer of
dark-colored, gravelly, stony and extremely stony sandy
loam, fine sandy loam, and loam. They are shallow to very
deep over bedrock. They have low to high available water
capacity and give up water readily for plant use.

Soils of this range site are on uplands, terraces, and allu-
vial fans at elevations of 5,000 to 6,500 feet. The average
annual precipitation ranges from 8 to 12 inches. The slope
range is 0 to 30 percent,

The fully developed plant community on this site con-
sists mainly of bluebunch wheatgrass, Thurber needle-
grass, basin wildrye, big sagebrush, and many annual and
perennial forbs. When the soils of this range site are pro-
ducing at their potential, open stands of big sagebrush
are in places. Bluebunch wheatgrass and Thurber needle-
grass are the most productive plants.

The total annual yield of air-dry herbage ranges from
1,100 pounds per acre in favorable years to 600 pounds per
acre in less favorable vears.

Management should be designed to increase the produc-
tion of bluebunch wheatgrass and Thurber needlegrass.
Brush ean be controlled by aerial or mechanical means in
areas that have adequate remnant grasses.

RANGE SITE NV 23-21

The soils of this site typically have a surface layer of
grayish-brown and light brownish-gray gravelly sandy
loam and fine sandy loam and a subsoil of gravelly clay and
clay over a hardpan at a depth of 8 to 30 inches.

Soils of this range site are on tablelands or plateaus at
elevations of 5,500 to 6,500 feet. The average annual pre-
cipitation ranges from 10 to 14 inches. The slope range is
0 to 15 percent.

The fully developed plant community on this site con-
sists mainly of low sagebrush, Sandberg bluegrass,
bluebunch wheatgrass, Webber ricegrass, and Thurber
needlegrass, and lesser amounts of annual and perennial
forbs. When the soils of this range site are producing at
their potential, Jow sagebrush is the dominant plant.

The total annual yield of air-dry herbage ranges from
400 pounds per acre in favorable years to 200 pounds per
acrein less favorable years.

Management should be designed to increase the produe-
tion of the more desirable plants, such as bluebunch wheat-
grass, Canby bluegrass, Webber ricegrass, and Thurber
needlegrass. Brush control by aerial and mechanica! means
is not economically feasible. This practice does, however,
readily improve the range by making it possible to produce
more kinds of grass.

This site provides food and cover for sage grouse. Ante-
lope prefer this site to the big sagebrush areas.

RANGE SITE NV 23-22

The soils of this site are well drained and somewhat
excessively drained and are over 60 inches deep. Typically
they have a surface layer of grayish-brown to very dark
grayish-brown loam, sandy loam and gravelly sandy loam
and a loamy or clayey subsoil which is gravelly in places.
In places gravel strata are interspersed throughout the
profile.

Soils of this range site are on alluvial fans and terraces
at elevations of 4,200 to 5,000 feet. The average annual
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precipitation ranges from 12 to 16 inches. The slope range
18 0 to 50 percent. Many of these soils are cultivated.

The fully developed plant community on this site con-
sists mainly of bluebunch wheatgrass, Thurber needle-
grass, Canby bluegrass, bitterbrush, big sagebrush, and
lesser amounts of annual and perennial forbs. When the
soils of this range site are producing at their potential, big
sagebrush and bitterbrush are dominant plants.

The total annual yield of air-dry herbage ranges from
1,250 pounds per acre in favorable years to 750 pounds per
acre in less favorable years.

Management should be designed to increase the produc-
tion of bluebunch wheatgrass, Thurber needlegrass,
Canby bluegrass, and bitterbrush. Brush control by aerial
spraying and proper management helps improve deteri-
orated range that has adequate remnants of desirable for-
age plants. Mechanical brush control is not desirable since
this method destroys the bitterbrush.

This site provides food and cover for pheasant, quail,
and Hungarian partridge, and it probably is one of the
more important producers of forage and cover for deer.

RANGE SITE NV 23-23

The soils in this site are poorly drained and typically
have a surface layer of dark-gray clay. They are subject
to extreme shrinking, when wet, and swelling, when dry,
causing damage to the root system of many plants.

Soils of this range site are on floors of enclosed basins at
elevations of 5,250 to 6,500 feet. The slope range is less
than 2 percent. The average annual precipitation ranges
from 12 to 14 inches, but this is offset by floodwaters from
adjacent areas. Floods are of sufficient duration to pro-
hibit the establishment of perennial shrubby plants.

The fully developed plant community on this site in-
cludes spikerush, Baltic rush, mat muhly, Nevada blue-
grass, and various sedges. When the soils of this range
site are producing at their potential, spikerush is the
dominant plant.

The total annual yield of air-dry herbage ranges from
900 pounds per acre in favorable years to 400 pounds per
acre in less favorable years, depending upon length of
flooding.

Management should be designed to increase the produc-
tion of spikerush and Baltic rush. This site is well suited
to seeding, but plants selected should be able to withstand
long periods of flooding and the high shrink-swell poten-
tials of the soil. Seeding should be done in the fall.

Antelope utilize this area to a great extent, but they ob-
tain their forage from evening primrose around the per-
imeters. Sage grouse also feed around the perimeter of
this area.

RANGE SITE NV 23-24

The soils in this site typically have a surface layer of
grayish-brown very bouldery loam and have varying
amounts of stones and cobblestones throughout the pro-
file, The location of these soils and the protection afforded
by the large amounts of boulders and stones have prevented
range fires on this site and as a result an open stand of old
juniper trees exists.

Soils of this range site are on mountains at elevations of
5,500 to 7,500 feet. They are moderately sloping to steep.
The average annual precipitation ranges from 12 to 16
inches on all exposures.

The fully developed plant community on this site con-
sists mainly of juniper, bluebunch wheatgrass, basin wild-
rye, big sagebrush, Canby bluegrass, Thurber needlegrass,
and many annual and perennial forbs. When the soils of
this range site are producing at their potential, vegetation
includes juniper, but the understory plants are the domi-
nant plants.

The total annual yvield of air-dry herbage ranges from
1,000 pounds per acre in favorable years to 600 pounds per
acre in less favorable years.

Management should be designed to increase the produc-
tion of the better forage plants, such as bluebunch wheat-
grass, basin wildrye, and Canby bluegrass. The desirabil-
ity of removing the juniper trees should be evaluated as
to its significance as shelter and cover for livestock and

wildlife.

Management for Wildlife

Hunting and fishing are important activities in the econ-
omy of the survey area. As population increases, recrea-
tional enterprises can be expected to increase and can
assume a more important role in the economy.

The soils in the survey area have been placed in 11 wild-
life suitability groups. A wildlife suitability group is a
group of soils that have similar potential for producing
food and cover for certain kinds of wildlife. Badland,
Marsh, Playas, Rubble land, and Rock outcrop are not in
wildlife suitability groups.

The important wildlife species in the area are mule deer,
antelope, coyotes, bobeats, cottontail rabbits, blacktailed
jackrabbits, ducks, geese, pheasant, quail, dove, and sage
grouse, Trout are plentiful in the reservoirs and in many
creeks,

The wildlife suitability groups are described on the fol-
lowing pages.

WILDLIFE SUITABILITY GROUP 1

The soils of this group are on alluvial fans and terraces
at elevations of 4,450 to 5,000 feet. They are moderately
deep to deep soils that have a foamy surface layer and a
loamy or clayey, gravelly subsoil. They are easy to work.
Fertility is moderate to high, and the available water ca-
pacity is moderate. The slope range is 0 to 5 percent.

The soils in this group are irrigated, and they have slight
or no limitations for the production of plants that provide
food and cover for pheasants, quail, doves, and cottontail
rabbits. Desirable plants are cereal grains, legumes, and
shrubs. Ducks and geese feed on grain and alfalfa stubble,
and deer inhabit such areas early in the morning and in
the evening. The soils of this group are not suitable for the
development of open-water impoundments.

WILDLIFE SUITABILITY GROUP 2

The soils of this group are on low-lying Iake terraces,
alluvial fans, and flood plains at elevations of 4,430 to 5,000
feet. They are somewhat poorly drained to poorly drained,
moderately deep to very deep soils that have a clayey sur-
face layer. They are difficult to work. Fertility is moderate
to high, and the available water capacity is high. The slope
range is 0 to § percent.

The soils in this group are irrigated, and they have mod-
erate to severe limitations for the production of plants that
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provide food and cover for ducks, geese, cranes, and vari-
ous shore birds. Desirable plants are saltmarsh (alkali),
bulrush, spikerush, and sedses, all of which tolerate wet
conditions, Also desirable are plants such as sago pond-
weed, which tolerates flooded conditions in areas near open
water. Pheasants inhabit such areas in the fall. The soils
of this group are well suited to the development and con-
struction of open-water impoundments for waterfowl or
fish. WILDLIFE SUITABILITY GROTP 3

The soils of this group are on alluvial fans and lake
terraces at elevations of 4,450 to 5,000 feet. They are mod-
erately deep to very deep, well-drained soils that have a
loamy surface layer and a loamy or clayey, gravelly sub-
soil. They are easy to work. Fertility is moderately high
to high, and the available water capacity is moderate. The
slope range is 5 to 30 percent.

The seils in this group areirrigated, and they have slight
to moderate limitations for the production of plants that
provide food and cover for pheasants, quail, doves, and
cottontail rabbits. Special practices are nceded to prevent
soil deterioration and reduction of fertility through erosion
because of steepness of slope. Desirable plants are cercal
grains, legumes, and shrubs. Ducks and geese feed on the
grain and alfalfa stubble, and deer inhabit such areas early
in the morning and in the evening. The soils of this group
are not suitable for the development of open-water
impoundments,

WILDLIFE SUITABILITY GROUP 4

The soils of this group are on low-lying alluvial fans
and flood plains at elevations of 4,450 to 5,000 fect. They
are moderately deep to very deep soils that have a clayey
surface layer. They are difficult to work. They are well
drained, somewhat poorly drained, and poorly drained
and are slightly to scverely affected by salts and alkali.
Fertility is low, and the available water capacity is high.
The slope range is 0 to 5 percent.

The soils in this group have severe limitations for the
production of dryland plants that provide food and cover
for wildlife. Desirable plants are those that are able to
withstand slight to moderate degrees of salinity and alkali
and varying conditions of drought and wetness. Principal
wildlife are cottontail rabbits, blacktailed jackrabbits, coy-
otes, and bobcats. The soils of this group also provide
areas of open water for waterfowl in peak years of precip-
itation. They are well suited to the development and con-
struction of open-water impoundments,

WILDLIFE SUITABILITY GROUP 5

The soils of this group are on upland meadows at eleva-
tions of 5,000 to 7,500 feet. They are very deep, moderately
well drained, somewhat poorly drained, or poorly drained
soils that are clayey throughout. They are difficult to
work., Fertility is moderate to high, and the available
water capacity is high. The slope range is 0 to 9 percent.

The soils in this group have slight to moderate limita-
tions for the production of plants that provide food and
cover for sage grouse and deer. Principal plants are sedges,
rushes, bluegrass, wildrye, timothy, redtop, and lovegrass.
Few waterfowl use these areas. The soils of this group are
well suited to the development and construction of open-
water impoundments.

WILDLIFE SUITABILITY GROUP 6

The soils of this group are shallow to very deep. They
have a dark-colored loamy surface layer and a clayey sub-
soil. In places the surface layer contains gravel, cobble-
stones, or stones. They are inherently fertile. The available
water capacity is moderate to high. The slope range is 2
to 50 percent.

The soils in this group are on range, and they have no
limitation or slight limitation for the production of native
plants that provide food and cover for deer, quail, and
cottontail rabbits, Typical plants are big sagebrush, bit-
terbrush, Idaho fescue, bluebunch wheatgrass, and many
miscellaneous annual and perennial forbs. This suitability
group is one of the more important producers of food and
cover for deer.

WILDLIFE SUITABILITY GROUP 7

The soils of this group are on terraces and flood plains
at elevations of 4,200 to 6,000 feet. They are level to
strongly sloping, shallow to very deep soils that have a
loamy surface layer and a clayey subsoil. In places the
surface contains gravel, cobblestones, or stones. Fertility
is moderate, and the available water capacity is moderate
to high, They are easy to work, except for areas that con-
tain cobblestones and stones.

The soils in this group are not irrigated, and they have
slight to moderate limitations for the production of native
plants that provide food and cover for sage grouse, cotton-
tail and pygmy rabbits, and antelope. Typical plants are
big sagebrush, spiny hopsage, basin wildrye, bluebunch
wheatgrass, Thurber needlegrass, and various miscellane-
ous annual and perennial forbs. The soils of this group are
well suited to the development and construction of small
water holes for wildlife. They are also suited to the seeding
of exotic plants, except in the more cobbly or stony areas,

WILDLIFE SUITABILITY GROUP 8

The soils of this group are on mountains. They are shal-
low to very deep soils that have a dense clay subsoil that
restricts the rooting depth of most native plants. The slope
range is 0 to 31 percent. Karlo soils are in this suitability
group because they have high shrink-swell potential. Karlo
solls are typified by a stunted gray rabbitbrush community.

The soils in this group have slight to moderate limita-
tions for the production of native plants that provide food
and cover for sage grouse and antelope. The major plants
are low sagebrush, Sandberg bluegrass, Idaho fescue,
Thurber needlegrass, and rabbitbrush. The soils of this
group are not suited to the seeding of exotic plants because
Olf cobblestones or stones in the surface layer or because of
slope.

P WILDLIFE SUITABILITY GROUP 9

The soils of this group arc on alluvial fans, low lake
terraces, and broad flood plains at elevations of 4,500 to
5,200 feet. Most of them have a light-colored, loamy sur-
face layer and a clayey subsoil that is underlain by tuff,
a duripan, or loose, clean beach gravel. One soil is sandy
throughout. The slope range is 0 to 9 percent. Precipita-
tion is4 to 7 inches,

The soils in this group have severe limitations for the
production of plants that provide food and cover for wild-
life. They are climactically dronghty and are affected by
salts and alkali. Plants are shadscale, greasewood, big
sagebrush, squirreltail, Sandberg bluegrass, and minor



SURPRISE VALLEY-HOME CAMP AREA, CALIFORNTA-NEVADA 81

amounts of annual and perennial forbs. The main wildlife
in this group are blacktailed jackrabbits and a few
antelope.

WILDLIFE SUITABILITY GROUP 10

The soils of this group are on mountainous uplands at
elevations of 5,000 to 9,000 feet, They are moderately steep
to very steep, moderately deep to very deep soils that have
a gravelly, cobbly, or stony dark-colored loamy surface
layer and a clayey subsoil. The glope range is 2 to 76 per-
cent. Precipitation is 12 to 20 inches. ]

The soils in this group are under woodland vegetation
that provides food and cover for deer and a few blue
grouse. The woods consist of ponderosa pine, lodgepole
pine, white fir, aspen, and curlleaf cercocarpus (mountain-
mahogany).

WILDLIFE SUITABILITY GROUP 11

The soils of this group are on range in enclosed basins
at elevations of more than 5,500 feet. They are nearly level,
very deep, and dark colored.

These soils are flooded for periods ranging from 1 to 3
months late in winter and early in spring. This limits the
variety of plants that can be grown. Upon drying, these
soils tend to have eracks up to 4 inches in width. This soil
movement causes damage to the root systems of many of the
climatically suited plants, and it also limits the establish-
ment of more desirable plants.

The main wildlife are sage grouse and antclope. Ante-
lope regularly feed on the annual forbs that grow on the
so1ls of this group. The soils are well suited to the develop-
ment and construction of open-water impoundments for
waterfowl.

Management of Woodland *

Soils of the Longval, Lyonman, Tours., Waca, and Waca,
shallow variant, series have the potential for the produc-
tion of commercial timber. The important timber species
are ponderosa pine and white fir, with minor amounts of
lodge-pole pine, western white pine, Jeffrey pine, and
Washaoe pine.

Each of the soils suitable for woodland has been rated
in relation to six factors that are important in the manage-
ment of woodland. These factors are site index, erosion
hazard, equipment limitations, soil-related insect and dis-
ease hazards, windthrow hazard, and seedling mortality.
For all factors except site index, the ratings are slight,
moderate, or severe.

Site indew.—The site index is the average height of the
dominant and codominant trees on a given soil at a stated
age. IT the site index is known, it is possible, through the
use of standard reference material (6), to estimate the
timber from a stand of a given age.

For ponderosa pine, the average height at 100 years is
the site index. shows the yields that can be expected
from stands of different site indexes at different ages. These
data can also be applied to Washoe pine, lodgepole pine,
Jeffrey pine, and white fir.

Average yields that can be expected per acre from fully
stocked, even-aged unmanaged stands of ponderosa pine
on solls of various site indexes (6) are shown 111 fig. 8. En
this figure the yields in board feet ave for trees 16 ches

*Bor DeLieeRG, woodland specialist, Soil Conservation Service,
helped to prepare this section.
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Figure 2—Average annual acre yield for even-aged, fully stocked,
unmanaged stands of ponderosa pine at 100 years of age.

in diameter and larger; yields in cubic feet are for trees
0.8 inch in diameter and larger.

L'rosion hazard.—~The erosion hazard is rated according
to the susceptibility of the soil to erosion when the cover is
disturbed or removed by logging, fire, or other agents.
Slope, permeability, and differences in soil stability as-
soclated with aggregate size and detachability were the
major factors considered in determining the ratings. If
soils are kept under a protective cover of forest litter and
duif, they generally do not erode. o

Iguipment limatations.—Equipment limitations are
rated on soil characteristics, such as slope, wetness, rock
outcrops, and texture, which hamper the operation of
mechanical harvesting equipment, such as tractors and
trucks. Fixcept for snow, a rating of slight indicates that
equipment use is not restricted as to kind of equipment or
time of the year. A rating of moderate indicates equipment
use is moderately restricted as to time and type of equip-
ment. A rating of severe indicates that special kinds of
equipment are needed and use is severely restricted be-
cause of steep slopes and other limitations.

An example of a soil that has seasonal limitations is
Tourn stony loam. 2 to 15 percent slopes. This soil hag few
equipment limitations, except when it is wet. When this
soil 1s wet, which could be for several months of the year,
heavy equipment mires down. Tree-planting machines can
be used on this soil only af carefully selected times,

In general, the sandy and gravelly soils have the fewest
equipment limitations. Slopes up to 50 percent gencrally
can be harvested with crawler tractors. Cable logging gen-
erally is required on slopes above 50 percent to reduce soil
disturbance. (Fentle slopes have fewer limitations than
steep slopes. Less corrective action, such as frequency of
cross drains, is needed to reduce the loss of =oil following
harvesting operations. At high elevations, deep snow pro-
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TaBLE 3.—Y%elds from even-aged stands of ponderosa pine

[Board-foot volume per acre (to a 6-inch diameter top, inside the bark and exclusive of a 2-foot stump, measured to nearest 100 board feet),
International rule (Y-ineh kerf), based on trees 6.6 inches and more in diameter]

Volume per acre, by site index—
Age (vears) . B
40 50 60 70 20 90 100 110 120 130 ‘ 140 150 160
Bd. ft Bd. jt Bd. ft. Bd. ft. Bd. ft Bd.ft. : Bdft Bd. ft. Bd. ft. Bd. ft. ‘ Bd. ft. Bd. jt. Bd. ft.

20 | e e 200 ! 600 1, 400 2, 800 4,500 | 7,300 | 10, 800 | 16, 500
30 e e 400 1, 100 2, 800 5, 400 8, 200 | 12, 500 | 17,400 | 23,200 | 28, 800 | 36, 200
40 ______ [ P DSUR 500 1, 900 3, 700 7,100 | 11,900 | 17,000 | 23, 900 | 31, 400 l 39, 000 | 46, 400 | 55, 200
50|l 500 | 1,800 | 4,500 7,700 | 12,700 | 19, 300 | 26, 400 | 35, 200 | 44, 400 : 33, 400 | 62, 500 | 72, 500
60, _____ 100 1, 500 3, 700 7,600 [ 12,600 | 19,000 | 27, 000 | 35, 300 | 45, 400 | 56, 000 66, 400 | 77, 000 | 8§, 300
70 ____ 400 3, 000 6, 100 11, 200 | 17,900 | 25,400 | 34, 000 | 43, 200 | 54, 300 | 66, 300 : 78,100 | 90, 200 |102, 900
Y 1,000 | 4900 | 8 800 | 15 000 | 23,100 | 31, 100 | 40, 200 | 50, 100 | 62, 200 | 75, 400 | 88, 700 {102, 300 |116, 400
90___ . ___.___ 1, 900 7,000 | 11,700 | 18 600 | 27, 500 | 36, 100 | 45 600 | 56, 300 | 69, 300 | 83, 500 | 98 300 {113, 300 128 K00
100_________ 3, 200 9, 200 | 14, 600 | 22, 000 | 31, 200 | 40, 300 | 50, 300 | 61, 800 | 75,600 | 90, #O0 |107, 000 1123, 300 140, 200
110 ____ 4,600 | 11,300 | 17, 400 | 25, 000 | 34, 400 | 43, 900 | 54, 500 | 66, 600 | 81,300 | 97,500 |________|._______ e
1200 . 6 200 | 13,300 | 20, 000 | 27,700 | 37,300 | 47, 200 | 58, 200 | 71, 000 | €6, 400 103, 600 | _ | _ | T_ T
130 ______ 7,800 [ 15,200 | 22, 300 | 30, 200 | 40, 000 | 50,200 | 61, 800 | 75, 000 | 91, 000 |108, 900 | ... | oL aooo-
140 ___ . ___. 9, 300 | 17, 000 | 24, 400 | 32, 500 ; 42, 500 | 53, 000 | 64, 800 | 78,700 | 95, 200 113,800 |_______ | _______|._____.
150 . 10, 700 | 18, 700 | 26, 400 | 34, 00 | 44, 800 | 55, 600 | 67, 800 ; 82, 200 | 99, 100 118, 200 | ______ | _______|._.___
160_________ 12, 000 | 20, 300 | 28, 300 | 36,600 | 46, 900 | 58, 100 | 70, 600 | 83, 500 (102, 800 (122, 200 | _ ... ..\ . ___| ____._
170 .. 13, 200 | 21, 800 | 30, 000 | 38 500 | 48 900 | 60, 500 | 73, 300 | 88, 500 106, 300 [i26,000 | _._____[ _______| ______
1) N 14 400 | 23 200 | 31,600 | 40, 300 | 50, 900 | 62, 800 | 75,900 | 91 300 109, 600 (129, 600 |- - __|o .| _____.
190 __ . ____ 15, 600 | 24, 600 | 33, 100 | 42, 000 | 52, 800 | 65, 000 | 78 400 | 94, 000 112,700 (133,000 |________\ _______|____._.
200 __ . _____ 16, 700 | 26, 000 | 34, 600 | 43, 700 | 54, 700 | 67, 100 | R0, R00 | 96, 700 115, 600 |136, 300 | _______| _______| ______

hibits the use of any equipment for long periods in the
winter.

Insect and disease fazords——These hazards generally
are associated with droughtiness, rockiness, or shallow-
ness. Texture and natural fertility are also important fac-
tors. Observations indicate that on shallow, rocky soils,
pests and disease make the greatest inroads. A rating of
slight indicates no problems are recognized, a rating of
moderate, that some losses of wood crops can be expected,
and a rating of severe, that considerable losses can be
expected.

Windthrow hazard—The windthrow hazard is gener-
ally most severe on shallow and sandy soils and is only
slight on deep loams. A rating of moderate would be inter-
mediate between these two extremes.

Seedling mortality—In general, seedling survival ap-
pears to be good on each of the soils where timber grows
naturally. A slight rating indicates that the average
seedling mortality ranges between 0 to 25 percent. A
moderate rating indicates an average mortality of 25 to
50 percent, and a severe rating indicates seedling losses
in excess of 50 percent. In planting, the most productive
sites and the most favorable aspects and slopes should re-
ceive priority. Natural regeneration is aided by scarifi-
cation prior to a good seedfall. Tf white pine is to be
planted or favored in management, proper ribes control is
essential because of white pine blister rust.

Ratings of woodland soils

Ratings of the soils that have significant potential for
timber production in relation to each of the six factors
affecting management are given in the following para-
graphs. Three other soils that have some value as wood-
land are not rated. These are Hapgood fine sandy loam,
5 to 30 percent slopes; Foxmount gravelly loam, 15 to 30

percent slopes; and the Bluebell soils, which are part of
the Bluebell-Hapgood associations. The Bluebell and Fox-
mount soils produce curlleaf mountainmahogany, which
has some value as firewood and barbecue chips. Hapgood
soils produce aspen; this has some commercial value, but
rates of growth within the survey area vary so much that
no estimates of yields have been obtained.

Lyonman sandy loam, 15 to 30 percent slopes—This sail
is on mountains in the Modoc National Forest at elevations
of 5,400 to 7,000 feet. It typically occupies positions below
the steeper Liyonman soil and the Waca soils and the lower
positions in major drainageways. It is used for timber pro-
duction and as part of a watershed.

The principal vegetation consists of white fir and pon-
derosa pine. The site index ranges from about 70 to 80.
The hazard of erosion is moderate. Kquipment limitations
are severe, mainly because of the need for specialized har-
vesting equipment. Properly constructed roads are fairly
stable. The hazards of insects and disease are moderate.
Slge(}illing mortality and the hazard of windthrow are
slight.

Lyonaman sandy lowm, 30 to 50 percent slopes—This soil
is on mountains in the Modoc National Forest at elevations
of 5,400 to 7,000 feet. It is used for timber production and
as part of a watershed.

The principal vegetation consists of white fir and pon-
derosa pine that are either in fairly pure stands or growing
together in an association. The site index ranges from
about 70 to 80. The hazard of erosion is severe. Equipment
limitations are very severe because of the need for
specialized harvesting equipment. Properly constructed
and protected roads, however, are fairly stable. The haz-
ards of insects and disease are moderate. Seedling mor-
tality and the hazard of windthrow are slight.

Longuval fine sandy loam, 2 to 15 percent slopes—This
soil is on mountains in the Modoc National Forest, adja-
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cent to Mount Bidwell and Hat Mountain, at elevations of
7,000 to 8,500 feet. It is used for limited livestock grazing
and timber production for use as firewood and fence posts.
It is also used as part of a watershed.

The vegetation consists principally of lodgepole pine
and minor amounts of western white pine and an under-
story of big sagebrush, perennial grasses, and forbs.

The site index for lodgepole pine is low, ranging from
about 40 to 60. For western white pine the site index 1s
also low, ranging from about 80 to 40. Seedling mortality
and the hazards of windthrow and erosion are slight.
Equipment limitations and the hazards of insects and dis-
ease are moderate.

Tourn stony loam, 2 to 15 percent slopes—This soil 1s
on mountains in the Modoc National Forest in the vicinity
of Long Valley, Patterson Meadow, and Homestead Flat
at elevations of 6,000 to 8,000 feet. It is used for timber
production and as part of a watershed.

The principal vegetation consists of ponderosa pine.
Site quality is low. The site index ranges from about 50 to
80, with a mean of 70. Seedling mortality and the hazards
of windthrow and erosion are slight. Equipment limita-
tions and the hazards of insects and disease are moderate.

Waca stony fine sandy loam, & to 30 percent slopes.—
This soil is in broad upland areas at elevations of 7,000 to
8,200 feet in the vicinity of Long Valley, Corporation
Meadows, and on the cast face of Mount Bidwell. It is used
for timber production and as part of a watershed.

The vegetation consists of white fir and ponderosa pine.
The site index for white fir and ponderosa pine ranges
from about 70 to 90, depending mainly on soil depth and
aspect. This range indicates low productivity. Windthrow,
seedling mortality, and the hazard of erosion are slight.
Equipment limitations and the hazards of insects and dis-
case are moderate.

Waca stony fine sandy loam, 30 to 50 percent slopes.—
This soil is on side slopes along narrow canyons in the
vicinity of Granger and Soldier Creeks, Mount Vida, and
the southern Warner Mountains at elevations of 6,500 to
8,000 feet. It is used for timber production and as part of
a watershed.

The vegetation consists principally of white fir and some
ponderosa pine. The site index for white fir and ponderosa
pine ranges from about 70 to 90, depending on soil depth
and aspect. The hazard of erosion is slight to moderate,
depending on slope. Equipment limitations are severe be-
cause of the need for specialized harvesting equipment.
The hazards of inscets and disease are moderate. Seedling
mortality and the hazard of windthrow are slight.

Waca stony fine sandy lowm, 50 to 75 percent slopes.—
This soil is on mountains in the vicinity of Homestead
Tlat, between Granger Creek and Klondike Mine, at ele-
vations of 6,500 to 8,000 feet. It is used for timber pro-
duction and as part of a watershed,

The vegetation consists of white fir and ponderosa pine.
The site index for ponderosa pine and white fir ranges
from about 70 to 90, depending on soil depth and aspect.
The hazard of erosion is moderate to severe depending on
slope. Equipment limitations are very severe because of
slope. Properly constructed and maintained roads are
reasonably stable. The hazards of disease and insects are
moderate. Seedling mortality and the hazard of wind-
throw generally are slight. Scarification to aid natural
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regeneration can be limited to small areas on gentler
slopes.

Waca very gravelly sandy loam, shallow varviont, 15 to
50 percent slopes~—This soll Is In areas near the crest of
the Warner Mountains in the vicinity of Goose Creek,
Boyd Creek, Klondike Mine, and Hat Mountain at ele-
vations of 6,000 to 8,000 feet. It is used mainly as part of
a watershed and for timber production to a limited extent.

The vegetation consists of white fir and ponderosa pine.
The site index is low, ranging from about 60 to 70 for
white fir and ponderosa pine. The hazard of erosion 1s
moderate to severe, depending upon slope. Equipment
limitations are severe because of the need for speclalized
equipment, The hazards of insects and discase are severe,
mainly because of droughtiness. The hazard of windthrow
is moderate, and seedling mortality is slight.

Engineering Uses of the Soils

This section provides information of special interest
to engineers, contractors, farmers, and others who deal
with soils as structural material or as foundation material
upon which structures are built. Information contained
in this section is available to planning comimissions, pro-
fessional planners, town and city managers, sanitarians,
land developers, architects, and realtors. Among the goil
properties and qualities most_important in engineering
are permeability, shear strength, density, shrink-swell po-
tential, water capacity, grain-size distribution, plasticity,
reaction, and salinity. These properties affect construction
and maintenance of roads and airports, pipelines, build-
ing foundations, water-storage facilities, erosion-control
structures, draining systems, and sewage clisposal systems.

Estimates of soil properties significant to engineering
are glven in interpretations relating to various en-
gineering uses of soils are given inftable 5, hnd engineering
Cest data on selected soils are given in table 6. The data and
interpretations in these tables can be used to—

1. Select potential residential, industrial, commer-
cial, and recreational areas. Among the factors
to be considered in selecting locations are depth to
bedrock, seasonal high water table, {requency of
flooding, and permeability of the soll.
Select potential locations for roads, highways,
airports, pipelines, fences, and underground
cables. Among the factors to be considered are
depth to bedrock, depth to water table, soil per-
meability, flooding frequency, and susceptibility
to sliding.

3. TLocate probable sources of sand, gravel, or road-
fill that is suitable for use as construction ma-
terial. Among the factors to be considered are
depth to water table, presence of stones and bould-
ers, thickness of the deposits, shrink-swell poten-
tial, and susceptibility to frost action.

4., Plan and design agricultural drainage systems,
farm ponds, irrigation systems, diversion terraces,
and other structures for controlling water and
conserving soil. Among the factors to be con-
sidered are permeability and seepage rate, depth
to water table, slope, water capacity, depth to
layers that influence the rate of water movement,
such as hardpans, claypans, bedrock and sand, and

flooding or stream overflow.

o



84

S0OIL SURVEY

TaBLE 4.—FEstimated soil properties

[An asterisk in the first column indicates that at least one mapping unit in the serics is made up of two or more kinds of soil. The soilsin
for referring to other series that appear in the first column of the table; absence of information in a column

Depth to— Clagsification
Depth
o . from
Soil series and map symbols surface
Hardpan [Seasonal} (typical
or high profile) Dominant USDA texture Unified AASHO
bedrock water
table
¥t Ft. In.
Badland: BA.
Properties variable.
*Bicondoa:
Be o .. s -3 060 Clay..______________________ CH A-7
L =5 1-3 0-60 | Clay___ ____________________ CH A-7
For Kisring part of Bd, see Kisring
series.
Bidwell: BeA, BeB____________________ >3 1) 04 Loam_ _________________ ____. 3C or CL A-4 or A6
4-32 | Clay loam_________._ ________. CL A6
A2-76 | Gravelly loam_ . ______________ 8C or GC A6
*Bluebell: BHE, BHF_______________. 1.7-3.0 (1) 0-13 | Very stony fine sandy loam____.| 8M A-4 or A-2
For Hapgood part of these units, see 13-28 | Very stony elay loam__________| CL A6
Hapgood series. 28 | Andesite.
Boulder Lake: Bo.__ . ___________._ >3 (2) 0-54 | Clay .. ___. CH A-T
Bregar: BRC_____.___ .. _____.__ 0 51.0 ') 0-4 Very gravelly and cobbly loam. | GM A-2
4-9 Very gravelly and eobbly sandy | GC A-2
clay loam.
9 Andesite.
Buntingville: BuA, BuB__.____.__._____ =5 3-4 04 | Loam_ . _____________. ML or CL | A-6
4-46 | Clay loam and silty elay lecam___' CL A6 or
A-7
Campone: CAC,CCB________________. >5 3-5 0-12 | Gravelly loam__ ______________ SC A-2or
A4
12-28 | Stony loam____ . _________.____ SC A-2 or
A4
28-40 | Very gravelly sandy clay loam__| GC A1
*Catnip: CK._ o ____. 1.7-3. 3 m 0-3 Silb loam o ________________. CL A-8
For Ninemile part of this unit, see 3-89 | Clay___________ .. CII L A-T
Ninemile serics. 39 | Andesite.
Couch:
Ml ____ ~>5H 6-7 0-1 Loam___ __________________. MIL A-4
1-6 Clay___ . __. CH A-T
6-22 | Clay loam___________________. CL or CH A-6 or
A-7
22-40 | Fine sandy loam___ __________ SM or ML | A-4
40-60 | Very fine sandy loam_________ ML A-1
Cn. o ___. >3 6-7 0-1 Toam_____ . ___________ . ML A-4
1-6 Clay______ ... CII A-7
6-22 | Clay loam____________________ CL or CH A-G or
A-T7
22-40 | Fine sandy loam_ _____________ SMor ML | A4 or
A5
40-60 | Clay_______ ________________. CH A-7

Sec footnotes at end of table,
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significant to engineering

g.uch mapping units may have diffcrent properties and limitations, and for this reason it is nccessary to follow carefully the instructions
indicates determination was not made or that it would not be applicable; > =more than; <{=less than]

Percentage less than 3 inches

Coarse passing sieve—
fraction ! Permea- Available Shrink-swell | Frost-heave
greater bility water Reaction Salinity potential potential
than 3 No.4 | No. 10 | No. 40 | No. 200 capacity
inches 4.7 (2.0 (0.42 (0.074

mm.) mim.) | mm.) mm.)

In.fin.
e, InJhr, of spil pH

0 100 100 | 90-100 75-95 0.06-0.2 | 0.15-0.17 7.6-8. 4 | Moderate_____ High . .._ Moderate.

0 100 100 | 90-100 75-95 0. 06-0. 2 0. 15-0. 17 8. 5-9.6 | High to very | High ________ Moderate.

high.

0 90100 | 80-90 70-85 45-65 0.60-2.0 0, 16-0. 17 6.8-7.0| None_______._ Moderate_____| High.

0 95—-100 | 80-90 70-90 AR-70 0.20-0. 6 0.17-0. 18 6. 8-7.2| None._______ Moderate_..__ High.

0-5 6080 50-70 40-60 30-50 2. 0-6. 3 0. 09-0. 11 7.6-8.2 | Noneo_.______ Tow_ ________ High.
60-75 | 90-100 = 80-90 55-75 30-50 2. 0-6. 3 0.13-0.15 6.0-6.5 | None_______. Low_________ High.
50-75 | 90-100 | 80-90 70-90 55-70 0.2-0. 6 0.17-0. 18 6.0-6.5 | None_....__._ Moderate__ __| High.

0 100 100 | 90-100 7595 <0. 06 0. 14-0. 15 6.4-6.8 | None________ High ... ._ Moderate.
20-30 | 50-60 40-50 3545 25-35 2. 0-6. 3 0. 06-0. 08 6.57.0 | None________ Low. oo High.
10-20 | 50-60 40-50 30-45 15-25 0. 2-0. 6 0. 10-0. 11 6.5-7.0 | None_._...__ Moderate____ - High.

0 100 | 90-100 | 75-95 55-75 0.6-2.0 0. 16-0. 17 6.6-7.0 | None____.____ Moderate_.___ High.

0 100 | 90-100 | 80-90 60-80 0.2-0. 6 0.18-0. 19 7.4-8.0 | None__._____ Moderate - ___ High.

0-10 | 60-70 50-60 | 40-50 30-40 0.6-2.0 0. 15-0. 16 6.0-6.5 None________ Moderate_____| High.

5-15 | 60-70 50-60 | 40-50 30-40 0.6-2.0 0. 15-0. 16 6.0-0.5 | None________ Moderate_ ... - High.

5-15 | 40-50 3040 25-35 15-25 0.6-2.0 0. 07-0. 08 5.56.0 (| None________ Low_ _o.__.__ Low.
75-90 100 90-95 8095 60-85 0.6-2.0 0.16-0. 17 6.5-7.0 | None_.___._._ Moderate___-- High.

0-10 | 90-100 | 90-95 80-95 70-90 <{0. 06 0.17-0. 18 6.8-7.5 | None_____._. High.___.____ Moderate.

0 100 100 ‘ 85-95 B60-75 0.6-2.0 0. 15-0. 16 8. 5-9. 0 | Moderate to Low. o eomees High.

I high.

0 100 100 ; 90-100 75-95 (). 06-0. 2 0. 15-0. 16 8.8-9.0 | Moderate to High..o...-_- Moderate.

high.

0 100 100 | 90-100 70-80 0.2-0.6 0. 17-0. 18 8.2-9.4 | High__.._____ Moderate to High.

high.

0 100 100 | 70-85 40-55 0.6-2.0 0.13-0. 15 0.0-9.6 | Mligh_________ P Low_o oo _ .. High.

0 100 100 | 8595 50-65 0.6-2.0 0. 15-0. 17 9.0-9.6 | High_________ LOoW. oo High.

0 100 100 | 8595 60-75 0.6-2.0 0. 15-0. 16 8. 5-9. 0 | Moderate to Low._ .- igh.

high. ‘

0 100 100 | 90-100 | 75-95 | 0.06-0.2 0.15-0.16 | 8.8-9.0 | Moderate to |, High____._.__| Moderate.

high.

0 100 100 | 90-100 70-80 0.2-0.6 0.17-0. 18 8.2-9.4 High? ________ Moderate to High.

high.

0 100 100 | 70-85 40-55 0.6-2.0 0.13-0. 15 9.0-9.6 Migh_.__.._ Low . . High.

0 100 100 | 90-100 | 75-83 | <0. 06 0. 15-0. 16 9.0-9.6 . Iligh___.______ Migh_______ . Moderate.
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TABLE 4. —Estimated soil properties
|

Depth to— Classifieation
Depth
- — from ~
Soil series and map symbols surface
Hardpan [Scasonal] {typical
or high profile) Dominant USDA texture Unified AASHO
bedrock water
table
Ft. Ft. In.
Crutcher: CR, CS____.____ . _____ >5 (1) 0--3 Sitloam_______ . _______ CL or ML A6
3-36 | Silty clay loamm_ . ___________| CL A—g or
-7
36-34 | Silty elay_____________ . _____ CH A-7
Cummings: Cu________ _______._______ >3 21-2 0-60 | Silty c¢lay loam _____________ _ CL or CH A-7
Cummings, elay subsoil variant: Cv, Cw._ 5 31-2 0-8 Muek._ . _____________ .| Pt A-8
815 | Siltlbam__ . _______ ____ CL A6
15-72 | Clay orsilty elay_________.____ CIT A7
Dangberg, cold variant: DaA, DEB_____ 1.3-2. 3 1. 5-3 0-4 Loawa______  _____________ ML or CL | A~4or
A-6
4-17 | Siltyelayv________.___________ CIL A-7
17-20 | Strongly cemented siliea  |____________|.._____.____
hardpan.
20-35 ' Loam________.________________ ML or CL A-4 or
A—G
3554 | Silty clay loam________________ CL A-6
*Disabel: DC, DD2, DE, DM, DP______ >5 Q) 0-11 | Silty elay loam_.__________ ___ CL or CH A-7
For Crutcher part of DD2, sce 11-60 | Clay orsilty¥ elay______________ CII A-7
Cruteher series. For Jesse Camp
part of DE, see Jesse Camp Series.
For McConnel part of DM, sec
McConnel series. For Pegler part
of DP, see Pegler series.
*Donica: DrB,DrE, DrF, DsE, DtC, Du__ =5 M 0-29 | Very gravelly sandy loam.._____| GP-GM A-1
For Burprise part of Du, see Surprisc or GM.
series. 29-60 | Very gravelly coarse sand______._ GP A-1
*Iispil: EB, EF, EM, EP______ . .____ 0 7-1. 2 Y 0-7 Gravelly sandy loam and SM or 8C A-2 or A-4
Badland part of EB too variable to sandy elay loam.
rate. For Fertaline part of EF; sce 7-9 Gravelly elay_________________ S8Cor CH A-T
Fertaline series. For Mosguet part 9-15 Indurated silica-cemented e
of EM, sce Mosquet series. For hardpan.
Powley part of EP, sce Powley 15 | Conglomerate.
serios.
Fertaline . _______________________ 1.5-2.5 ® 0-7 Fine sandy loam______________ SAM A-2 or A4
Mapped only in  undifferentiated 721 | Clay_ . ______ CH A-7
group with Espil soils. 21-25 | Sandy clay loam___ ___________ SC A-6
25 | Indurated silica-cemented — |____________|____________
hardpan.
TFFour Star:
Fo, Fro o o ___ >3 2-3 0-6 Loam__. _________________ . MI, or CL A-4 or A-6
6~44 | Sandy loam____________. ____. A A-2 or A4
FS e . >5 1-2 0—-6 Loam____ ___________ . . _____ ML or CL A-4or A6
6-44 | Sandy loam_________________ . SM A-2 or A-4
e . >5 2-3 0-6 Loam_________________._____. ML or CL A—4 or A-6
6-44 | Sandy loam____.___ ___________ SM A-2o0r A4
4460 | Clay_________________ ... _. CH A-T7
Foxmount: FXE__ oo ____ 2-3. 3 Q) 0-27 | Gravelly loam_ . ______________ SM or SC A-2 or A-4
27-38 | Very cobbly loam______________ SM or SC A-2 or A4
38 | Tuff.

See footnotes at end of table,
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\
Percentage less than 3 inches
Coarse passing sieve—
fraction Permeca- Available Shrink-swell | Frost-heave
greater ‘ bility water Reaction Salinity potential potential
than 3 No.4 | No.10 ' No. 40 | No. 200 capacity
inches (4.7 (2.0 (0.42 (0.074
mm.} mim.) mm.) mni.)
Injin.
Pet. Tn.fhr. of soil pH
0 100 100 | 90-100 70-90 0.6-2.0 0.16-0. 17 8.3-8.8 | Moderate_.__. Moderate___ - High.
0 100 100 | 95-100 85-95 0.2-0.6 0.17-0. 18 8 6-9. 2 | Moderate to Moderate.. .. -| High.
high.
0 100 100 | 95-100 90-95 0. 06-0. 2 0. 15-0. 16 9.0-9.2 | High________- High_ . ._._..! Moderate.
0 100 100 | 95-100 | 85-95 0.2-0. 6 0.17-0. 18 8.0-8.6 | None.—_._._- Moderate_._._ High.
(3 N IR IEUROURIPD [NUUPUUDUPIPRY [RUOUpRUPR PR 0. 20-0. 22 B.5-7.0 | NONe._ oo oo i mmm oo
0 100 100 | 90-100 70-90 0.6-2.0 0.17-0. 18 8.0-83 | None__.______ Moderate_____ 1ligh.
0 100 100 | 90-100 75--95 0. 06-0. 2 0. 16-0. 17 8. 0-8 8 Low to none__| High_________, Modecrate.
0 100 100 | 85-95 60-75 0.6-2.0 0. 16-0. 17 9. 0-9. 6 Moderate to Moderate_._ | High.
nigh.
0 100 100 | 95-100 90-95 <0. 06 0.15-0. 17 9. 0-9. 6 | Moderate 10 High _______ Moderate.
high. B
(USRS INDUUERR JUNEUUPDUPON (RSN [ <0.06 |- 0.0-9.6 |||
0 100 100 | 85-95 60-75 0. 06-0. 2 0. 16-0. 17 9. 0-9. 6 | Moderate. ___. Moderate_.__ High.
0 100 100 | 95-100 85-95 0. 06-0. 2 0. 17-0. 18 9. 0-9. 6 | Modcrate__.-- Moderate._._ ¢ Iligh.
0 100 100 | 95-100 85-95 0.2-0.6 0.17-0. 18 8. 3-8.5 | None to Moderate. ... High.
moderate.
0] 100 100 | 90-100 | 75-95 0. 06-0. 2 0. 15-0. 17 8.3-8.8 | Low to High___.___..| Moderate.
moderate.
0-25 | 30-30 3040 20-30 5-15 2.0-6. 3 0. 05-0. 07 8.5-7.0 | None______._ LoWe e Low.
0-10 | 30-50 3040 15-25 0-5 6.3-20.0 0. 04-0. 05 6.57.0 | None________ Low_ e Low.
0-5 60-70 50-60 30-30 20—40 0.6-2.0 0. 13-0. 14 6.0-7.0 | None________ . Low to High.
modcrate.
0 70-80 60-70 55-70 4565 <0.06 0. 13-0. 14 6.0-7.0 " None____._._ High _______ Moderatc.
[N ISR FENUUUIPUPIN SN U N 1L 20 T I P R ki
0-5 70-80 6070 40-60 25-40 0.6-2.0 0. 13-0. 15 6.0-6.5 | None ______. Low_._ ______. High.
Q 80-90 70-80 6080 50-75 < 0. 06 0. 15-0. 16 6.5-8% 4| None____. | High____.___. Moderate.
0 8090 70-80 ah—70 25-45 0.2-0.6 0. 15-0. 16 8 3-8 8| None_.______| Modcrate___._ High.
__________________________________________ P N TR R, EP EEEEEEEEEEEEE FE e
0 100 100 | 85-95 60-75H 0.6-2.0 0.16-0. 18 6 5-7.0 | None____..__ Moderate____ - High.
0] 100 100 | 60-70 30—40 2. 0-6. 3 0. 11-0. 13 6.5-7.0 | None__._.___ Low.__.___ _._| 1ligh.
0 100 100 | 85-95 60-75 0.6-2.0 0. 16-0. 18 6. 5-7.0 | None__.._.__. Moderate.___.! High.
0 100 100 | 60-70 30-40 2.0-6.3 0. 11-0. 13 6.57.0 | None_____._ | Low_o___.____ High.
0 100 100 | 85-95 60-73 0.6-2.0 0. 16-0. 1R 6.5-7.0 | Nonc______._ 1 Moderate__._ High.
0 100 100 | 60-70 30-40 2. 0-6. 3 0.11-0.13 6.5-7.0 | None_._.. - Tow __._._._ High
0 100 100 | 90-100 75-95 0. 06-0-: 0.15-0. 16 7.0-7.5 | None_._____. High. ______. Moderate.
0-5 70-80 6070 50-65 35-50 0.6-2.0 0. 15-0. 16 6.0-6.5  None____.__. Moderate. ____ High.
30-40 | 70-80 60-70 50-65 35-50 0.6-2. 0 0. 14-0. 15 6. 0-6. 5 ‘ None___.___. Tow___ - __- Low.
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TasLE 4.—Estimated soil properties

Soil series and map symbols

Gorzell: GRE,GSC_____.____________
*Ha]i)good: HAE, HDG, HF, HG, HH,
H

For Home Camp part of HF, see
Home Camp scries. For Snag part
of HG and H |, sce Snag series. For
Newlands part of HH and H I, see
Newlands series.

Hart Camp___ ______________________ ..
Mapped only as a part of the Powley-
Espil association.

*ITartig:
For Hapgood part of this unit, sec
ITapgood series.

ITome Camp: HL, HME, HMF_______
For Hapgood part of HL, sce Hap-
good series. For Newlands part of
HME and HMF, sce Newlands
series.

Hovey:

*Hussa:

HrA, HrB, HvA__________________. _

HsA Hz
For Couch part of Hz, see Couch
series.

See footnotes at end of table,

Ho, Hooo o __________ :

Depth to— Classification
. Depth
i from .
surface
Hardpan |Seasonal | (tvpical |
or high profile) Dominant USDA texture Unified AASHO
bedrock water |
table |
Ik,i,_ _
Ft. Foo i
>5 (1) -8 Gravelly loam__ ______________ SM or SC A-2o0or A-4
8-30 i Gravelly elay loam_.______.____ SC . A-2o0r A-6
30-46  Very gravelly loamy sand__.___ GP-GM or  A-1or A-2
GM :
>3.3 M 0-5 Stony fine sandy loam . ________ SM or SC A-2
5-50 | Gravelly fine sandy loam_____. SM or SC A-2
30 | Fractured tuff.
0.8-1.7 (1 0-3 Fine sandy loam___________ SM A-2 or A-4
3-13 : Sandy clay loam and gravelly SC A-2 or A-6
sandy clay loam.
13 | Tuff bedroek.
1.7-3.3 (O] 0-7 Gravelly loam_ ___________ GM A-2or A-4
7-21 | Gravelly sandy loam__________. SM A-2
21-32 | Gravelly and cobbly sandy SMM A-2
loam.
32 THard tuff.
1. 7--3.3 (1) 0-8 Btony and gravelly loam__ _____ G A-20or A4
8-18 | Gravelly sandy elay loam______ aC A—-4 or A-6
18-27 | Gravelly elay_________________ SCor CL A-6
27-36 | Gravelly sandy clay loam______ SC A-2 or A4
36 | Tuff.
=5 2-3 0-60 | Silty clay loam________________ CLor MH | A-7
~5 2-4 0-12 | Loam or elay loam_____________ CLor ML | A4 or A-6
12-23 " Clay loam________________ ___ CL A-6 or A-7
23-30  Sandy elay loam_________ _____ - SCor CL A6
30-60 | Clay loam and silty clay_______ 2 A-6 or A7
>5 2-4 0-12 | Loam or clay loam____________ CL or ML | A-4or A-6
12-23 | Clayloam __________________. CL A6 or A7
23-30 | Sandy clay loam______________ SC or CL A-6
30-60 | Clay loam and silty clay loam___| CT, A-6 or A-7
>3 2-4 0-12 | Loam orclay Ioam____________ CLor ML | A4 or A-6
12-23 | Clay loam .___________________ CL A6 or A-7
23-42 | Sandyv elavloam______________ 2C or CL A6
42-60 | Clay___ .. ___________.._____ CH A-7
5 1-2 0-12 | Loam orelay loam____________ Cl.or ML, | A-dor A-6
12-23 i Clay loam..__________________ CL A-6 or A-7
23-3 Sandy elay loam___.____ SC or CL A6
| 30-60 Clayloam__._____ . _.I CL A—6 or A7
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l

Pcreentage less than 3 inches
Coarse passing sieve—
fraction Permea- Available Shrink-swell | Frost-heave
areater [ bility water Reaction Salinity potential potential
than 3 No. 4 | No. 10 | No. 40 | No. 200 capacity
inches 4.7 (2.0 (0.42 (0.074
mm.) min.) mm.) mmn.)
Ir.fin.
Pet. In.fhr. of soil pH
0-20 | 60-70 50-60 40-55 30-40 0. 6-2. 0. 15-0. 16 6.5-8.0 | None._______ Moderate__ - High.
0-10 | 60-70 50-60 40-55 30-40 0.2-0. 6 0. 15-0. 16 8 0-8. 8 | None to low._| Moderate___._ High.
0-20 | 40-60 30-50 15-30 5-15 6. 3—-20. 0 0. 04-0. 03 8. 5-9.0 | None tolow__| Low_.____ _..| Low.
0-30 | 80-70 50-60 35-50 20-30 0.6-2.0 0. 14-0. 16 6.0-6.5 | None._____.._ ! Moderate___._ High.
0-10 | 60-70 50-60 35-50 2030 0.6-2.0 0. 14-0. 16 6.5-7.0 | None________ Moderate. . High.
0 {0-00 70-80 50-70 3045 0. 60-2. 0 0. 14-0. 16 6.0-6.5 | None_.______ Low_____.__ High.
0 70-80 60-70 50-60 20-40 0. 20-0. 6 0. 15-0. 17 6. 0-7 None_ . omcue- Moderate_____ High.
0-5 60-70 5565 45-60 30-50 0.6-2. 0 0. 15-0. 16 6.0-6.5 ) None_______._ Low_.__ _____ + High.
0-5 60-70 H5—65 30-45 15-25 0. 6-2. 0 0.14-0. 16 6.5-7.0 | None._.._-__ Low______-__ Moderate.
0-15 | 60-70 55-65 30-45 15-25 0.6-2.0 0.14-0. 16 6. 5-7.0 | None____._.__ Low____.____ Moderate.
15-25 | 60-70 55 4560 30-30 0.6-2.0 0. 15-0. 16 6.0-6.5 | None________ Moderate.___. High.
0-10 [ 80-70 dd— 50-65 40-50 0. 2-0. 6 0.16-0.17 6.57.0 | None _______ Moderate ____ 1{igh.
0-10 | 70-80 5 35-70 40-65 0.2-0. 6 0. 14-0. 16 6.5-7.0 | None________ Iigh. ... Moderate.
0-10 | 70-80 60-70 50-60 20-40 0. 2-0.6 0. 14-0. 16 6.5-7.0 | None_______. Moderate_____ High.
0 100 100 | 95-100 75-83 0. 06-0. 2 0.17-0. 18 £, 3-8.8 | None to Moderate_____ High.
moderate.
0 100 100 | 85-85 60-75 0.6-2.0 0.17-0. 18 8. 5-8. 8 | Low to none__| Moderate_____ High
0 100 100 ; 90-100 70-80 0-2-0.6 0. 17-0. 18 8. 0-8.6 | None_____.__.| Moderate_.__. High
0 100 100 | 80-90 35-55 0.2-0.6 0.17-0.18 2 0-8.3 | None_.~._.___ Moderate__ . High.
0 100 100 | 90-100 T0-80 0.2-0. 6 0.17-0. 18 8.0-8.3 | None____.____ Moderate_..__ High
0 100 100 | 8395 60-75 0.6-2.0 0.17-0. 18 8. 58 8 Lowto Moderate_____ High
moderato.
0 100 100 1 90-100 70-80 0.2-0.6 0.17-0. 18 8.0-8.6 Low to Moderate.___. High.
moderate.
0 100 100 | R0-90 35-53 0.2-0.86 0,17-0. 18 80-8 3| Low_________ Moderate___ .. 1ligh.
0 100 100 | 90-100 70-80 0.2-0. 6 0.17-0. 18 80-8.3 | Low_._______ Moderate__.__ High.
0 100 100 | 8595 60-75 0. 6-2. 0 0.17-0. 18 8 5-8. 8 | Low to none__] Moderate_____ High.
¢ 100 100 | 90-100 70-80 0.2-0.6 0.17-0. 18 8 0-8.6 | None________ Moderate__ . _ High.
a 100 100 | %090 35-5D 0. 2-0. 6 0. 17-0. 18 R 0-83 | None________ Moderate___. - High.
0 100 100 ° 90-100 75-95 <Z0. 06 0.14-0. 15 8 0-8.3 | None—___.___-| Thigh____..... Moderate.
0 100 100 | 85-95 60-75 0.6-2.0 0. 17-0. 18 8. 5-8 8| None_____.._ Moderate_____ High.
0 100 100 | 90-100 70-80 0. 2-0. 6 0. 17-0. 18 8. 0-8.6 | None________ Moderate_._.. Ilich.
0 100 100 | 80-90 35-05 0. 2-0. 6 0. 17-0.18 8. 0-8 3 | None______._| Moderate_____ High.
0 100 100 | 90-100 70-80 0.2-0.6 0.17-0. 18 8.0-8.3 | None________ Moderate__. .. . High.
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TaBLE 4.—Estimated soil properties

‘ |
Depth to— Classification
Depth
from ——
Soil series and map symbols surface
Tlardpan {Seasonal| (typical ‘
or high profile) | Dominant USDA texture Unified AASHO
bedrock water
table
Fi. Fr. In.
Jesse Camp: JcA, JcB, JeA_____.______ 5 Q) 0-3 Silt loarn . ______________ ML or CL A-4or A6
3-10 | Very fine sandy loam._.________ ML or CI, | A4 or A-6
10-60 | Siltloam____________________. ML or CL A-4 or A-6
Karlo: KAB______________ _______. . 1.7-3.3 M 0-40 | Clay___. ____________________. cH A-7
40 | Basalt.
Kisring:
¥ o e 5 3-5 0-12 | Fine sandy loam . _______. __ SMor ML | A4 )
12-38 | Silty elay loam_____ ______ . __ CL or CH A6 or A-7
38 | Loam_______ _______ . ML or CL. | A4 or A-6
Ks_ o >5 1-2 0-12 | Fine sandy loam______________ SM or ML | A4
12-38 © Silty clay loam______________. CL or CIT A-6 or A-T
38 | Loam.._____________________. ML or CL A-4 or A-6
Langston______ ______. . >4 ) 0-7 Gravelly sandy loam___ . SM A-1 or A-2
Mapped only in association with Old 7-16 | Sandy clav loam and grav (’11\ SC A-2or A6
Camp soils. sandy clay loam.
16-54 | Very gravelly sand. ___ ________ SW-SM A-1
or SP-
SM
*Lolak: LK, Lm, LN________________ =5 14-5 0-4 Silty clay and silty elay loam__ | CH AT
For Zorravista part of LN, see Zor-
ravista series. 4-60 | Silty clay and elay___________ CH -7
Longval: LOC_______ . ________ 1.7-3.3 1) 0-15 . Finesandy loam_______________ SM A-2 or
A-4
15-34 | Gravelly fine sandy loam_. SM A-2or
A-4
34 | Weathered basalt
Lyonman: LYE, LYF______._ _ ______ 3.3 n 0-13 | Cobbly loam._ ___. | ML, A4
13-34 | Cobbly clay loam______________ CL A-6
34-48 | Clay loam_ . ___________ L CL A6
Madeline: MAD, MAF_______ _____ 0817 O 0-2 Verv stony loam. ______ . ML or CI, | A-4 or A-6
2-8 Sandy clay loam_______ .| 8C A-2 or A6
814 | Sandy clay and gra\ 011\ c]a\ I 1) A-2 or A-6
14 Basﬂlt
Marsh: Mh____.__ . >5 Q)
Properties variable
Mascamp: MLC______ 0817 ) 0-7 | Very cobbly and gravelly SM or 8C A-2 or A-6
sandy loam.
7-15 | Very cobbly and gravelly i =C A-2o0r A-6
sandy clay loam.
15 | Tuff,
\

See footnotes at end of table,
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1

Percentage less than 3 inches
Coarse passing sieve—
fraction ) e e i Permea- Available Shrink-swell | Frost-heave
greater bility water Reaction Salinity potential potential
than 3 No.4 | No. 10 | No. 40 | No. 200 capacity
inches (4.7 (2.0 (0.42 (0,074
mm.) min.) mimn. mim.)
n.fin.
Pci. In.fhr. of 80il oH
0 100 100 | 90-100 70-90 0.6-2.0 0. 17-0. 18 8 0-8. Low to Moderate_____ High.
moderate, )
0 100 100 | 8393 50-65 0.6-2. 0 0. 16-0. 17 8.3-8. 5 | Low to Moderate_____ ILigh.
moderate.
0 100 100 | 90-100 70-90 0.6-2.0 0.17-0. 18 8. 5-8. 8 | Low to Moderate.____ High.
moderate.
5-20 100 100 | 80-100 75-95 0. 06-0. 20 0. 14-0. 16 7.0-8.3 | None_.__.___ High_. . ______ Moderate.
0 100 100 | 70-85 40-55 0.6-2.0 0. 14-0. 16 9. 0-9. 6 | Moderate to Low__._.____ High
high.
0 100 100 | 95-100 75-85 0. 06-0. 2 0. 17-0. 18 8. 4-0. 6 | Moderate to Moderate__.__ High.
; © high.
0 90-100 | 90-100 | 75-95 55-73 0.2-0.6 0. 16-0, 17 8.3-9.0 | Low to Moderate_...._ High.
moderate.
0 100 100 | 70-85 40-35 0.6-2.0 0. 14-0. 16 9.0-9. 6 | Moderate to Low_________ High.
high.
0 100 100 | 95-100 75-83 0. 06-0. 2 0.17-0. 18 8.4-9. 6 , Modorate to Moderate_____ Iligh.
high.
0 90-100 | 90-100 | 75-95 5375 0.2-0. 6 0. 16-0. 17 8.3-9.0 : Low to Moderate_.___ High.
moderate.
0-10 | 80-90 70-80 40-55 20-30 2.0-6. 3 0.12-0. 13 6.57.0| None_______ | Low___.__._.. Moderate.
0-5 80—90 70-80 50-70 30-50 0.2-0.6 0. 17-0. 18 6.5-7.0 | None_____.___ Modecrate__._ . High.
0-10 | 60-70 50-60 25-40 310 >20,0 0, 05-0. 06 7.0-8.5 | Lowtonone._| Low____._.___ Low.
0 100 100 | 95~100 85-95 < 0. 06 0, 16-0. 17 9. 0-9. 6 | Moderate to High_.._-._-. Moderate.
very high.
0 100 100 | 90-100 80-95 < 0. 06 0. 15-0. 16 9.0-9. 6 | Moderate to Migh _.___._. Moderate.
very high.
0-5 90-100 | 80-90 53-75 30-50 2. 0-6. 3 0. 14-0. 15 5.0-6.0 | None...._.__ Low.._______ High.
0-15 | 70-80 60-70 40-60 25-40 2, 0-6.3 0.13-0. 14 5 0-6.0 | Nonc_____ ... Low________. High.
|
1540 100 | 90-100 | 75-95 55-75 0.6-2.0 0.16-0. 18 6.0-6.5 | None__.______ Low_. ... High.
25-40 100 | 90-100 | 80-100 60-80 0 2-0.6 0.16-0. 17 5.56.2 | None___._____ Moderate.____ High.
515 100 | 90-100 | 80-100 60-80 0.2-0.6 0. 16-0. 17 5, 5-6.0 | None________ Moderate.____ Iigh.
15-25 | 90-100 | 80-90 70-85 50-70 0.6-2.0 0. 16-0. 17 6.5-7.0 | None________ Moderate_____ © High.
5-10 | 90-100 | 80-90 65-80 30-50 0.2-0. 6 0. 16-0. 17 6.5-7.0 | None________ Moderate_ . _ High.
5-10 . 80-90 70-80 60-75 30-50 0. 06-0. 2 0. 16-0. 17 6.5-7.0 | None________ High_________ Moderate.
25-40 | 90-100 | 80-90 50-60 25-40 2.0-6.3 0. 08-0. 11 6.5-7.0 | None________ Low._________ High.
25-40 | 70-80 60-70 50-60 20-40 0.2-0.6 0. 08-0. 11 6.5-7.0 | None____.___ Mederate.___ - High.
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TaBLE 4.—Estimated soil properties
Depth to— 3 Classification
Depth
from
Soil series and map symbols surface
Hardpan |Seasonal| (typical
or high | profile) Dominant USDA texture Unified AASHO
bedrock water
table
e, F. In.
#*MeConnel: MMB, MNA, MO________ >5 O] 0-12 | Sandy loam and gravelly fine SM or SC A-2or A-4
Badland part of MO too variable sandy loam.
to rate. 12-34 | Very gravelly loamy sand_______ GP-GM A-1
or GM
34-48 | Very gravelly sand_ ___________ GWor GP | A-1
Mendeboure__________________________ 1.7-3.3 O 0-3 | Very stony loam.._____________ SC A-4 or A6
Mapped only in association with 3-31 | Very stony elay and light SCor CL A-8
Rubble land. clay.
31 | Andesite.
*Mosquet: MS__ L __________ 0. 5-2 M 0-2 | Very stony fine sandy loam.._._ SM or SC A-2 or A-4
For Home Camp part of this unit, see 2-9 Cobbly and gravelly clay loam | S8C or CI,
Home Camp series. and clay.
9-14 | Basalt with clay in fractures_ __ _| .. . _____ | ____.__
14 | Basalt,
Nevador: NdA, NdB, NeA, NeB_______ >5 O] 0-5 Fine sandy loam___.___________ SM or ML | A-4
5-18 | Clay loam_____ ____ __________. CL A-G
18-36 | Sandy loam.______._____________ SM or ML | A4 or A-2
36-60 | Loamy sand_.._______.________ SRS A-2
*Newlands: NH__ . _______. 2, 3-5.0 ) 0-8 Loam________________________ 3C or CL A4 or A-6
For Ilapgood part of this unit, sce 845 | Clay loam ... ________________._ CL A-6
Hapgood series. 45 | Andesite.
¥Ninemile: NKo ..o . ____________ 0.8-1.7 ® 0-2 Extremely cobbly loam__.___.___ SC or CL A-4 or A-6
For Karlo part of this unit, see Karlo 2-14 | Clay_ ... ___. CL or CH A-6 or A-T
series. 14 | Basalt.
*0ld Camp: OC,0G. ... ___________.____ 0.8-1.7 M 0-2 Gravelly loam_____________.___ SC or CLL A-4 or A-6
For Langston part of OG, see Langs- 2-14 | Stony, cobbly and gravelly 3 A-2
ton series. clay loam.
14 | Basalt.
¥Olson: OS_ 0817 ® 0-4 Fine sandy loam_______________ SM A-20r A-4
Badland part of this unit too variable 4-13 | Gravelly sandy clay loam_______ SCor GC A-6
to rate. 13-21 | Indurated silica-cemented hard- |- ... __|o__. . ___.
pan.
2144 | Gravelly loamy sand_._.______._ SM A-1
Pegler_ . L __ ... 0.7-1. 1 ) 0-2 Fine sandy loam__._.______.__ SM or SC A-2 or A-4
Mapped only in assoeiation with Dis- 2-9 Gravelly elay loam_ . ______.___ SC or CL -6
abel and Vylach soils. 9 Fractured tuff,
Playas: PA__________.. [ >5 (%)
Properties variable.
¥Powley: PGC, PH, PM_.___.________ 1.4-1.7 O] 0-9 | Finesandy loam ... ___________ SCorSM | A2o0rA-6
For Espil part of PH, see Espil series. 9-11 | Bandy clay loam . _____________ sSC A-6 or A-2
For Mascamp part of PM, see 11-19 | Clay et CH A7
Mascamp series. 19-32 | Indurated silica-cemented | __ . __ i ___________
hardpan.

See footnotes at end of table,
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Percentage less than 3 inches
Coarse passing sieve—
fraction Permea- Available Shrink-swell | Frost-heave
greater bility water Reaction Salinity potential potential
than 3 No.4 | No. 10 | No. 40 | No. 200 capacity
inches 4.7 (2.0 (0.42 (0.074
mm.) mm.) mm.) mm.)
Infin.
Pci. In.fhr. of so0il P
80-90 | 70-80 50-70 3045 0-6. 3 0. 15-0. 17 8.0-85 | Noncowoao__. Moderate_.___. High.
0-5 40-50 30~40 15-30 5-15 6. 3-20.0 0. 05-0. 08 8.5-9.0 | None______._ Tow__.__. Low.
0-5 40-50 30-40 15-30 0-5 >20.0 0. 04-0. 05 8. 5-9.0 | Low to Low_ ... Low.
moderate
30-50 | 70-80 60-70 50-65 35-00 0.6-2.0 0. 15-0. 16 6.0-6.5 | None_.____.._ Moderate_ .. _ High.
20-40 | 70-80 60-70 55-70 40-55 0. 06-0. 2 0. 16-0. 17 6, 5-7.0 | None_______. Moderate High.
to high,
15-20 | 80-90 70-80 50-70 3045 0. 6-2. 0 0. 14-0. 15 6.5-7.0 | None________ Moderate_.___ High.
3-5 70-80 60-70 A5-70 45-65 0. 06-0. 2 0. 15-0. 16 6.0-6.5 | None________ Moderate High.
to high.
0 100 | 95-100 | 65-85 35-55 2.0-6.3 0. 14-0. 15 6.57.0 | None__.______ Low______.___ High.
0 100 | 95-100 | 85-100 65-80 0. 2-0.6 0. 18-0. 20 7.0-8.5 | None________ Moderate____ High.
0 100 | 85-100 | 5d3-7 30-55 0.6-2.0 0. 14-0. 15 8.0-8.5 | None________ Low_________ High.
0 100 | 85-100 | 50-75 15-30 2.0-6.3 0. 07-0. 08 7.0-8.0 | Low_________ Low_________ Moderate.
0-10 | 90-100 | 75-90 65-85 45-7 0.6-2.0 0. 16-0. 17 6.0-6.5 | None.._.__.__ Moderate___._ High.
0-1 90-100 | 75-90 70-90 50-70 0.2-0.6 0. 17-0. 18 6.0-6.5 | None________ Moderate_ - _| High.
40-60 | 85-95 70-80 80-75 40-60 0.6-2.0 0.12-0. 14 6.5-7.0 | None________ Moderate_____ High.
0-10 | 80-95 70-80 60-80 30-73 <Z0. 06 0.16-0. 17 6.56-7.0 | None________ High_________! Modcrate.
5-10 | 80-100 | 70-90 60-85 40-70 0.6-2.0 0.12-0.14 | 7.0-83 | None______.__ Moderate__.__ * High.
15-35 | 30-30 30-40 | 2540 20-30 0.2-0. 6 0. 08-0. 13 6.5-8.0 | None_____.__ Moderate_____ Moderate.
0 70-80 60-70 | 40-60 25-40 2.0-6. 3 0.12-0. 13 6.5-7.0 | None_____.___ Low_________ High.
0 60-80 50-60 45-60 35-50 0.2-0. 6 0. 13-0. 15 6.5-7.0 | None________ Moderate..___ Moderate.
__________________________________________ 006 || e |
0 60-80 60-70 30-50 10-20 6. 0-20. 0 0. 05-0. 07 7.0-7.5 | None__._.____ Low_ o__.-___ Low.
0 90-100 | 80-90 55-75 30-50 2. 0-6. 3 0.13-0. 15 85080 Low___._____ Moderate_-_-_ High,
0 70-80 6575 60-75 45-60 0.2-0.6 0.17-0. 18 8. 5-9. 0 | Moderate_..__ Moderate____ . High.
0 70-80 | 60-75 40-65 25-40 2. 0-6. 3 0. 13-0. 14 6.3-7.0 | Tow__ _.__.__. Moderate_____ High,
0 90-100 | 85-95 70-85 30-50 0.6-2. 0 0. 14-0. 16 6.5-7.0 | Low__.._____ Moderate_____ High.
0 90-100 | 85-90 75-90 65-90 <0. 06 0. 14-0. 16 6.57.0| Low_____.____ High_ . ______ Moderate,
__________________________________________ <0.06 || e e
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Depth to— Classification
Depth
from .
Soil series and map symbols surface
Hardpan |Seagonall (typical
or high profile) Dominant USDA texturc Unified AASHO
bedrock water
table
Ft. Ft. fn.
Raglan: RAB, RegA___________________ =5 ) 0-6 Very fine sandy loam and SC or CL A—4 or A-6
sandy clay loam.
6-13 | Sandy clayloam______________ SC or CL A6
13-01 | Very fine sandy loam________.__" ML A4
Riverwash: RH___ . _______________ >5 Q)
Propertics variable.
Rock outerop. i
Mapped only in undifferentiated |
group with Rubble land. Properties
variable.
g
*Rubble land: RM, RN, RR.
Properties variable. For Home Camp
part of RM, see Home Camp series.
For Mendeboure part of RN, sce
Mendchoure series. Roek outerop
part of RR too variable to rate.
Schamp: SCE oo 3.3-5.0 ™ 0-8 Clay loam._ ..o _ CL A6
R-32 | Clay._.o . _______. CH A-T
32-43 | Sandy clay loam_.___._._______ SC A-2o0r A-§
43-61 | Extremely cobbly and stony SC A-2
sandy loam.
Simpson:  SdB, SGC, SmA_____________ >5 (4 0-3 Sandy loam._ ... .. _ SM A-2
3-23 | Sandy elay loam or elay________ SC or CL A-2 or A-6
23-31 | Sandy loam -o_ oo SM A-2
31-48 | Loamy sand and very gravelly GW-GM A1
sand.
Snag: SNF i 3.3-50 () 0-10 | Stony fine sandy loam_.._...._. SM A-2or A4
10-44 | Very stony fine sandy loam.____ SM A-2or A4
44 | Basalt.
Surprize: SrA, SrB, SrCo_ ... >3 O 0-45 | Gravelly sandy loam___________ SM A-2
45-67 | Very gravelly sandy loam....... GM A-1or A-2
*urvya; SUB2,SV__________________ >3 ) 0-1 Fine sandy loam_ .. ________._. SMorML | A4
For Zorravista part of SV, seec Zor- 1-7 Clay_._ . _________ CH A-7
ravista scries, 7-11 | Very gravelly sandy clayloam_.__| GC A-2
11-34 | Very gravelly sand__.__________ GP-GM A-1
Survya, hardpan variant: SYB2_.______ 0.81.5 ) 0-1 Fine sandy loam . __..__________ SM or MI, | A4
1-11 | Sandy clay loam .o SC or CL A-2 or A-6
11-25 | Silica-eemented hardpan._ ... _ | . ___ | oo oL __
25-29 | Silt loam________.____________ ML or CL | A-4 or A-6
29-44 | Loamy sand. o _.__.._. SM A-2 or A-1

See footnotes at end of table.
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Percentage less than 3 inches

Coarse passing sieve—
fraction Permoa- Available Shrink-swell | Frost-heave
greater bility water Reaction Salinity potential potential
than 3 No. 4 | No. 10 | No. 40 | No. 200 capacity
inches (4.7 (2.0 (0.42 (0.074

mm.) mm.) mm.) mm.)

n.fin.
Pei. In.Jhr. of sofl pH

0 100 100 | 70-80 40-55 2.0-6. 3 0. 14-0. 16 9.0-9.5 | Low. _______ Moderate____._ High.

0 100 100 | 80-90 35-55 0.2-0. 6 0.14-0. 16 9.0-9.5 | High______... Moderate____.. High.

0 100 100 | 8595 50-65 0.2-0.6 0. 15-0. 17 0.0-9.5 | Very high.___| Low_________ High.

5-10 | 90-100 | 85-95 75-95 60-75 0.2-0. 6 0. 18-0. 20 7.0-7.5 | None__._____ Moderate_____ High.

5-10 | 90-100 | 85-95 75-95 65-90 0.2-0. 6 0. 14-0. 16 7.0-8.3 | None________ High . _____ Moderate.
10-15 | 80-90 75-85 60-75 25-50 0.2-0. 6 0. 14-0. 16 8.89.3 ldLow_________ Moderate_____ High.
15-60 | 60-70 50-60 30-40 15-25 0.6~2.0 0. 06-0. 07 8.8-9.3 | Low_________ Moderate_____ Low.

0 80-100 | 75-85 45-60 20-35 2.0-6.3 0.11-0. 13 6.0-6.8 | None_.....~._- Moderate_____ High.

0 90-100 | 85-95 70-90 40-60 0. 06-0.2 0. 14-0. 16 6.7-7.2 | None_.oo_.__ Moderate_____ High.

0 80-90 75-85 45-60 20-35 2. 0-6. 3 0.11-0.13 6.8-7.2 | None_______._ Low._.____ High.

0-5 40-50 3040 15-30 5-10 6.3-20. 0 0. 04-0. 05 7.0-838 | None________ Low.________ Low.
10-25 | 80-90 75-85 50-70 30-50 2.0-6. 3 0.14-0. 15 5.5-6.0 | None________ Tow_____._-- High.
25-40 | 80-90 75-85 50-70 30-50 2. 0-6. 3 0. 12-0, 14 5.5-6.0 | None_.._.___ Low______.___ High.

0] 60-70 55-65 30-45 15-25 2.0-6. 3 0. 11-0. 13 6.57.0 | None_____..__ Tow.________ Moderate.

0-5 40-60 35-45 20-30 10-20 6. 3-20. 0 0. 04-0. 06 6.5-7.0 | None_.._____ TLow_ - Low.

0 90-100 | 90-100 | 60-85 35-55 2.0-6.3 0.14-0. 15 9. 0-9. 5 | Moderate__.__ TLow_ oo High.

0 90-100 | 90-100 | 80-100 | 70-95 0. 06-0. 2 0. 14-0. 16 9. 0-9. 6 | Moderate_.___ High_ . ____. Moderate.

0 40-50 35-45 3040 10-25 0.2-0.6 0. 07-0. 08 9. 0-9. 6 | Moderate_____ Moderate..___ Moderate.

0 40-50 3040 15-30 5-10 >20.0 0. 04-0. 05 8. 6-0.4 | Moderate___-- Low____.____ Low.

0 90-100 | 90-100 . 60-85 35-55 2.0-6.3 0.14-0. 15 9.0-9.6 | Oigh_.._.__.__| Low______.-- High.

0 40-100 | 90-100 | 70-90 30-565 0.2-0. 6 0.15-0. 16 9.0-9.6 | High____..___ Moderate___._ High.

__________________________________________ <006 |- e s

0 100 100 | 90-100 | 70-90 0.6-2.0 0.17-0. 18 9.0-9.5 | High_....___. Moderate_ .- High

0 90-100 | 90-100 | 45-75 15-25 6.3-20.0 0. 06—0. 08 9.0-9.5 | High_________ Low____._.___ Low

476-167—T74——7
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TapLE 4. —Estimated sl properties

Depth to— Classification
Depth
from
Soil scricg and map symbols surface |
Hardpan |Scasonal] (typical
or high | profile) Dominant USDA texture TUhnified AASHO
bedroek water
table
FL. Ft. In
*Toney: TN____.___ .. ______ 1. 7-3.3 M 04 Extremely eobbly silt ioam_ ____ ML or CL | A—4or A-6
For Ninemile part of this unit, sce 4-23 | Clay_ o ___ CH A-7
Nincmile series. 23 | Pumicecous tuff.
Tourn: TOC . 1. 7-3. 3 (5 0-8 Stony loam___________________ ML A-4
815 | Fine sandy loam______________ SC or SM A-4
15-26 | Sandy eclay loam__ ____________ sSC A-2 or A-6
26 | Weathered tufi. ‘
*Vylach: VP, VY________ _ ___________ 0.8-1.7 O] 0-3 Fine sandy loam __ ____________ SCor SM | A4
For Pegler part of these units, see 3-10 | Sandy clay loam______________ SC or CL A-2or A-6
Pegler series. 10-20 | Strongly ecemented siliea | _ | ___________
hardpan.
20 } Fractured tuff.
*Waca: WAE, WAF, WAG, WD, WE__.' 1.7-3.3 i O] 0-3 Stony fine sandy loam__ __ _____ SM or ML | A-4
For Hapgood part of WD, sec llap- : 3-20 | Gravelly sandy loam__________ GMor SM | A-1
good serics. For Snag part of WE, 20-30 | Very gravelly coarsc sandy GM A-1
see Snag series. loam.
30 | Basalt.
Waca, shallow variant: WFF___________ 0.8-1.7 ® 0-19 | Very gravelly sandy loam_._____| GM or A-1
GP-(GM
19 | Fractured andesite.
Weimer
Wm, Wp_ .. >5 8 0-3 0-60 | Clay._______________._ CII A-7
WS . >5 8 0-3 060 | Clay_ ... CH A-T7
Welch: WvB___________ __ _________ >5 71 5-3 0-60 | Silty elay loam.. ______________ CL or CII A—6 or A-7
*Zorravista: ZoC, ZR_________________ >5 [£)) 0-60 | Finesand_. . _________________ SM A-2
For Couch part of ZR, see Couch
series.
! No evidence of water table in profile. 5 Ponded most of the year.
2 Seasonally ponded. ¢ Intermittently ponded.
3 Mapping unit Cv seasonally ponded. 7 Overflowed.

# Variable; at surface in some years. 8 Ponded for short periods.
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Percentage less than 3 inches
Coarse passing sieve—
fraction Permea- Available Shrink-swell Frost-heave
greater ! bility water Reaction Salinity potential potential
than 3 No.4 | No. 10 No. 40 | No. 200 capacity
inches 4.7 (2.0 (0.42 0.074
mm.) mm.) mi.) mm.)
It.[in.
Pt T fhy. of setl pH
30-50 [ 90-100 | 85-9 75-95 60-835 0.6-2.0 0. 08-0. 10 6.5-7.0 | None_______. Moderate_____ High.
5-10 | 90-100 | 85-95 75-95 65—90 <0.06 | 0.14-0. 16 6.5-8.3 | None______.. High__-_._ Moderate.
5-25 | 90-100 | 85-90 70-85 50-70 0.6-2. 0 0. 15-0. 16 6.0-6.5 | None________ Low_________ High.
0 90-100 | 85-90 60-75 35-50 0.6-2. 0 0. 14-0. 15 6.0-6.5 | None__._____ Moderate.__._ High.
0 90-100 | 85-90 70-80 30-50 0.6-2.0 0.14-0.16 | 6.0-6.5 | None_ _______ Moderate.._-- High.
0 90-100 | 90-100 | 60-85 35-50 2.0-6. 3 0. 14-0. 16 8.3-8.5 | Low.________ Moderate_____ High.
0 90-100 | 90-100 | 70-90 30-55 0.2-0. 6 0. 14-0. 16 80-83 | Low____..___ Moderate___- .| High.
__________________________________________ <006 |- e e
10-30 | 90-100 | 90-100 | 60-85 35-55 2. 0-6. 3 0.13-0.15 5 0-6.0 | None._.___._ Low oo __ High.
513 | 60-70 55--60 35-40 15-25 2.0-6. 3 0. 10-0. 12 5. 0~-6.0} None______.__ Low_o_.__-___. Moderate,
0-15 | 30-50 25-356 15-25 10-15 6. 3-20. 0 0. 05-0. 06 5.0-6.0 | None___...__ Low_________ Low.
010 | 30-50 25-35 15-25 10-15 6. 3-20. 0 0. 05-0. 06 5.0-6.0 | None__._.___ Low________. Low.
0 100 100 | 90-100 75-95 <. 06 0. 14-0. 16 7.2-8.8 | None_._______ High_ _______._ Moderate.
0 100 100 | 90-100 75-95 <0.06 | 0.14-0.16 7.5-8.8 | Moderate_____| High____.._.._ Moderate.
0 100 100 | 95-100 70-85 0.2-0.6 0. 18-0. 20 6.2-7.0 | None________ Moderate__. . .| High.
0 100 100 | 65-80 20-35 >20.0 0. 06-0. 07 8.0-8.3 | Low_-_______ Low. o __-__-_ Moderate.
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TaBLE 5.—Interpretations of

[An asterisk in the first column indicates that at least one mapping unit in the series is made up of two or more kinds of soil. The soils in
referring to other series that appear

Suitability as a source of—

Soil limitations for—

Soil series and map symbols

Sand Gravel Road fill Septic tank Shallow
filter fields excavations
Badland: BA_._________._..__ Variable _________ Variable._______. Variable__________ Variable.____ . ____ Variable.___._.___
*Bicondoa: Be, Bd_.____.____ Unsuited: Unsuited; Poor: high Severe:  slow Severe: sea-
For Kisring part of Bd, mostly CH mostly CIL shrink-swell permeability ; sonal high
sce Kisring series. material. material. potential; sea- seasonal high water table at
sonal high water water table at a a depth of 1 to
table at a depth depth of 1 to 3 feet.
of 1 to 3 feet. 3 feet.
Bidwell: BeA, BeB._________ TUnsuited: Unsuited: Fair above a Severe: moder- Moderate: clay
mostly CL and mostly Cl: and depth of 32 ately slow loam texture;
GC or 8C ma- GC or 8C ma- inches: mostly permeability. gravelly sub-
terial; stratified terial; stratified CL material. stratum.
sand and gravel sand and gravel Good below a
below a depth below a depth depth of 32
of 5 feet. of 5 feet. inches: mostly
Cor SC
material.
*Bluebell: BHE, BHF.______ Unsuited: Unsuited: Fair: mostly Severe: bedrock | Severe: bedrock
For Hapgood part of these mostly CL mostly CL very stony CL at a depth of at a depth of
units, see Hapgood material; bed- material; bed- material above 1.7 to 3 feet; 1.7 to 3 feet;

series.

Boulder Lake: Bo..___..___..

Bregar:

Buntingville: BuA, BuB__._._

Campone: CAC, CCBo..._..

rock at a depth
of 1.7 to 3 fect.

Unsuited:
mostly CH
material,

Unsuited:

mostly GM or

GC material;
bedrock at a

depth of 0.5 to

1 foot.
Unsuited:

mostly CL
material.

Unsuited:

mostly SC and

GC material.

Unsuited:
mostly CH
material.

Poor:  mostly

Unsuited:
mostly CL
material.

depth of 20
inches:

terial. Poor
of 20 inches:

mastly GC
material.

rock at a depth
of 1.7 to 3 feet.

GM or GC ma-
terial; bedrock
at a depth of
0.5 to 1 foot.

Unsuited above a

mostly 3C ma-

below a depth

bedrock.

Poor: mostly
CH material;
seasonally
ponded.

Poor: mostly
GM or GC ma-
terial; bedrock
at a depth of
0.5 to 1 foot.

Poor: mostly
CL material;
high potential
for frost action.

Fair: mostly SC
and GC mate-
rial; somewhat
poorly drained.

slopes of more
than 15 percent.

Severe: very
slow permea-
bility;
seasonally
ponded.

Severe: bedrock
at a depth of
0.5 to 1 foot.

Severe:  seasonal
high water table
at a depth of 3
to 4 feet.

Severe: seasonal
high water table
at a depth of
3 to 5 feet.

slopes of more
than 15 percent.

Severe:  clay
texture;
seasonally
ponded.

Severe: bedrock
at a depth of
0.5 to 1 foot.

Moderate: sea-
sonal high water
table at a depth
of 3 to 4 feet;clay
loam texture.

Severe:  very
gravelly ma-
terial below a
depth of 20
inches.
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for
in the first column of the table]

Soil limitations for—Continued

Soil features affecting—

Dwellings without

Local roads

Pond reservoir

Embankments,

Cropland and

Irrigation

basements and streets areas dikes, and levees pasture drainage
|
Variable__.______.__ Variable__._.______. Variable_.___________ " Variable.___________ Not applicable_ _____ Not applicable.
Severe: high shrink-| Severe: high shrink-| Seasonal high water | Clayey material; Slow permeability; Slow permeability ;

swell potential;
seasonal high
water table at a
depth of 1 to 3
feet.

Moderate: moder-
ate shrinkeswell
potential,

Severe: very stony
material; slopes
of more than 15
pereent.

i Severe: high
shrink-swell
potential;
seasonally ponded.

Scvere: bedrock
at a depth of 0.5
to 1 foot.

Moderate: moder-
ate shrink-swell
potential.

Moderate: moder-
ate shrink-swell
potential ; some-
what poorly
drained.

swell potential;
scasonal high
water table at a
depth of 1 to 3
feet.

Severe: mostly CL
material; high
potential for frost
action.

Severe:  slopes of
more than 15
percent; mostly
CL material.

Severe: mostly
CH material;
high shrink-swell
potential; sea-
sonally ponded.

Severe: bedrock
at a depth of
0.5 to 1 foot.

Moderate: some-
what poorly
drained; moderate
shrink-swell
potential.

Moderate: some-
what poorly
drained; moderate
shrink-swell
potential.

table at a depth
of 1 to 3 feet.

Modcrately rapid
permeability in
substratum; mod-
erately slow
permeability in
subsoil.

Slopes restrict stor-
age capacity;
bedrock at a
depth of 1.7 1o
3 feet.

All features
favorable.

i Slopes restrict

storage capacity;
bedrock at a
depth of 0.5 to

1 foot.

Seasonal high water
table at a depth
of 3 to 4 feet;
moderately slow
permeability.

Moderate permea-
bility; scasonal
high water table
at a depth of 3
to 5 feet.

high shrink-swell
potential; poor
compaction
characteristies.

Fairly good stability
and compaction
characteristics;
low compacted
permeability;
good resistance
to piping.

YVery stony CL
material; bedrock
at a depth of 1.7
to 3 feet.

CIT material; high
shrink-swell
potential; poor
compaction
characteristies.

Mostly GM and
GC material;
bedrock at a
depth of 0.5 to
1 foot.

Mostly CL material;
fair to good
atability; fair to
good compaction
characteristics;
low compaected
permeability;
fair to poor
resistance to
piping.

Mostly 8C and GC
material; fair
stahbility; good
cormpaction
characteristics;
low compacted
permeability.

seasonal high
water table at a
depth of 1 to 3
feet; saline.

Not applicable..__._.

Not applicable.___ __

Not applicable-_____

Not applicable._____

Moderately slow
permeability;
seasonal high
water table at a
depth of 3 to 4
feet.

Moderate permea-
bility; seasonal
high water table
at a depth of 3
to 5 feet.

seasonal high
water table at a
depth of 1 to 3
feet; saline.

Moderate available
water capacity;
unit BeB has
slopes of 2 to 5
percent.

Not applicable.

Not applicable.

Not applicable.

Moderately slow
permeability;
seasonal high
water table at a
depth of 3 to 4
feet; unit BuB
has slopes of
3 to 5 pereent.

Not applicable,
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TasLE 5.—Inierpretations of

Soil series and map symbols

*Catnip: CKoo oo ____
For Ninemile part of this
unit, sce Ninemile
series,

Couch: Cm,Cn________.___.

Crutcher: CR, CS..___._.___

Cummings: Cu.oooeo oo

Cummings, clay subsoil
variant: Cv, Cw,

Dangberg, cold variant:
DaA, DbB.

Suitability as a source of—

Soil limitations for—

Sand Gravel Road fill Septic tank Shallow
filler tields excavations
Unsuited: Unsuited: Poor:  mostly Severe:  very Severe:  clay
mostly CII mostly CH CH marterial. slow permea- maferial; bed-
material. material. bility; bedrock roek at a depth
at a depth of of less than 40
Jess than 40 inches.
inches.
Unsuited: . Unusited: Poor above a Moderate tor unit | Moderate: elay

mostly fine-
grained ma-
terial.

TUnsuited:
mostly CL and
CH material.

Unsuited:
mostly CL or
CH material.

Unsuited:
mostly CL and
CH material.

Unsuited:
mostly fine-
grained mate-
rial.

mostly fine-
grained ma-
terial.

Unsuited:
mostly CL and
CH material.

Unsuited:
mastly CL or
CH material.

Unsuited:
mostly CL and
CH material.

Unsuited:
mostly fine-
grained mate-
rial.

depth of 22
inches: mostly
CL and CH
material. Fair
at a depth of
22 to 40 inches:
mostly SM or
ML material.

Poor: mostly CL
and CH ma-
terial; moderate
to high shrink-
swell potential.

Poor:  mostly CL
or CH material;
moderate
shrink-swell
potential; sca-
sonally ponded.

Poor:  mostly CL
and CH ma-
terial; high
shrink-swell po-
tential; scasonal
high water
table at a depth
of 1 to 2 fect.

Poor: mostly
CL and CH
material:
seasonal high
water table at
a depth of 1.5
to 3 feet; mod-
erate to high
shrink-swell
potential.

Cm: moderate
permeability
below a depth
of 22 inches.
Severc for unit
Cn: verv slow
permeability
below a depth
of 40 inches.

Severe: slow
permeability.

Severe:  season-
ally ponded;
moderatcly
slow permea-
bility.

Severe:  slow
permeability;
scasonal high
watcr table at
a depth of 1 to
2 feet.

Severe: hard-
pan at a depth
of 1.3 to 2.3
feet; seasonal
high water
table at a depth
of 1.5t 3
feeot.

loam texture.

Severe: silty
clay helow a
depth of 36
inches.

Severe:  season-
ally ponded.

Severe:  seasonal
high water
table at a
depth of 1 to
2 feet; clay
below a depth
of 15 inches.

Severe: hard-
pan at a depth
of 1.3 to 2.3
feet; seasonal
high water
table at a
depth of 1.5 to
3 feet.
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Soil limitations for—Continued

Soil features affecting—

Dwellings without
bascments

Loecal roads
and streets

Pond reservoir
areas

Embankments,
dikes, and levees

Cropland and
pasture drainage

Irrigation

Severe: ClI mate-
rial; high shrink-
swell potential.

Moderate: moder-
ate shrink-swell
potential; high
potential for
frost action.

Severe: moderate
to high shrink-
swell potential;
high potential for
frost action.

Scvere: seasonally
ponded.
Severe:  seasonal

high water table
at a depth of 1 to
2 feet; mostly CL
and CH material;
high shrink-swell
potential.

Severe: seasonal
high water table
at a depth of
1.5 1o 3 feet;
CL and CH mate-
rial; moderate
to high shrink-
swell potential;
hardpan at a
depth of 1.3 to
2.3 feet.

Severe:

CH mate-

rial; high shrink-
swell potential.

Severe:

mostly CL

material; high
potential for
frost action.

Severe:

mostly CL

and CH material;
moderate to high
shrink-swell po-
tential; high
potential for frost
action.

Severe:

seasonally

ponded; mostly

CL

or CH ma-

terial; high po-
tential for frost
action.

Severe:

seasonal

high water table
table at a depth
of 1 to 2 feet;
mostly CL and
CH material; high
shrink-swell
potential.

Severe:

seasonal

high water table
at a depth of
1.5 to 3 feet;
hardpan at a
depth of 1.3

to 2.3 feet;
mostly CL and
CII material.

Slopes up to 9 per-
cent may restrict
capacity; bedrock
at a depth of 1.7
to 3.3 feet.

Moderately slow
permeability.

All features favor-
able.

Seagsonally ponded;
moderately slow
permeability.

Seasonal high water
table at a depth
of 1 to 2 feet.

Seasonal high
water table at
a depth of 1.5
to 3 feet;
hardpan at a
depth of 1.3 to
2.3 feet.

Mostly CH mate-
rial; fair to poor
stability; fair to
good compaction
characteristics;
high shrink-swell
potential.

Mostly CI., SM, or
ML material;
fair to poor sta-
bility; modcrate
to low compacted
permeability.

Mostly CL and CH
madterial; fair to
poor stability;
low eompacted
permeability;
moderate to high
shrink-swell
potential,

Mostly CL or CH
material; fair to
poor stability;
low compacted
permeability.

Mostly CL and CI
material; fair to
poor stability;
low compacted
permeability;
high shrink-swell
potential.

Mostly CL and
CH material;
fair to poor
stability; low
compacted per-
meability.

Not applicable..____

Seasonally ponded;

Slow permeability ;

Seasonal high

Not applieable_.____

Moderately slow
permeability;
saline; unit Cn is
underlain by clay
at a depth of 40
inches; scasonal
high water table
at a depth of 6
to 7 feet.

moderstely slow
permeability.

seasonal high
water table at a
depth of 1 to 2
feet.

water table at
a depth of 1.5
to 3 fect;
hardpan at a
depth of 1.3 to
2.3 feet; saline.

Not applicable.

Slow intake rate;
moderately slow
permeability;
galine.

Slow permeability;
slow intake
rate; saline.

Seasonally ponded;
slow intake
rate.

Slow permeability;
seasonal high
water table at
a depth of 1 to
2 feat.

Very slow permea-
hility; scasonal
high water
tablc at a depth
of 1.5 to 3 feet;
hardpan at a
depth of 1.3
o 2.3 feet;
saline.
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TasLE 5.—Interpretations of

Suitability as a source of—

Soil limitations for—

Soil series and map symhbols

Sand Gravel Road fill Septic tank Shallow
filter fields excavations
*Pisabel: DC, DD2, DE, Unsuited: Unsuited: Poor: mostly Severe: slow Severe: clay
DM, DP. mostly CH mostly CH CH material; permeability. and silty clay
For Crutcher part of DD?2, material. material. high shrink- texture.
see Crutcher series. swell potential.
For Jesse Camp part
of DE, see Jesge Camp
series. For McConnel
part of DM, see
MecConnel series. For
Pegler part of DP,
see Pegler series.
*Donica: DrB, DrE, DrF, Poor: mostly Fair: mostly Good for units Slight for units Severe: very
DsE, DtC, Du. GP, GM, or GP, GM, or DrB, DtC, and DrB, DtC, and gravelly
For Surprise part of Du, GP-GM mate- GP-GM mate- Du: mostly Du. Severe madterial.
see Surprise series. rial. rial, GP, GM, or for units DrE,
GP-GM mate- DrF, and DsE:
rial. Poor for slopes of more
units DrE, than 25 per-
DrF, and DsE: cent.
most slopes arc
more than 235
percent,
*Espil: EB, EF, EM, EP.___' Unsuited: TUnsuited: Poor: mostly Scvere: hard- Severe: hard-
For Badland part of EB, mostly SM, mostly SM, SM, SC, or pan on bed- pan on bed-
see Badland. For 8C, or CH SC, or CH CH material; rock at a rock at a
Fertaline part of EF, material; hard- material; hard- hardpan on depth of 0.7 depth of 0.7
see Fertaline series. pan on bed- pan on bed- bedrock at a to 1.2 feet. to 1.2 feet.
For Mosquet part of rock at a depth rock at a depth depth of 0.7
EM, sce Mosquet of 0.7 to 1.2 of 0.7 to 1.2 to 1.2 feet.
series. For Powley feet. feet.
part of EP, see
Powley series.
Fertaline_ .. _________________ Unsuited: Unsuited: Poor: mostly Severe: very Severe: clay
Mapped only in undiffer- mostly CH mostly CI CH material; slow permea- material; indu-

entiated group with
Espil soils.

Four Star: Fo, Fr, Fs, Ft____

Foxmount: FXE__.o________

Poor:

material; in-
durated hard-
pan at a depth

of 1.5 to 2.5
feet.
Poor: mostly

SM material.

mostly
SM or SC
mafterial; bed-
rock at a depth
of 2 to 3.3 feet.

material; in-
durated hard-
pan at a depth
of 1.5 to 2.5
feet.

Unsuited :

mostly SM
material,

Unsuited:

mostly SM or
SC material;
bedroek at a
depth of 2 to
3.3 feet.

Fair:

indurated hard-
pan at a depth

of 1.5 to 2.5
feetl.
Poor: mostly

SM material;
high potential
for frost action;
scasonal high
water table at
a depth of 1 to
3 feet.

mostly
SM or SC
material; in-
cludes some
very cobbly
material; slopes
of 15 to 30
percent.

bility.

Severe: seasonal
high water
table at a depth
of 1 to 3 feet.

Severe: slopes of
more than 15
percent.

Severe:

rated hardpan
at a depth of

1.5 to 2.5
feet.
Severe: seasonal

high water
table at a depth
of 1 to 3 feet.

bedrock
at a depth of

2 to 3.3 feet;
slopes of more
than 15 percent. :
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Soil limitations for—Continued

Soil features affecting—

Dwellings without
basements

|

H
i

|
i

Local roads
and streets

Pond reservoir
areas

Embankments,
dikes, and levees

Cropland and
pasture drainage

Irrigation

Severe: CH mate-
rial; high
shrink-swell
potential.

Slight for units
DrB, DtC, and
Du. Severe for
units DrE, DrF,
and DsE: slopes
of more than 15
percent.

Severe: hardpan
on bedrock at
a depth of 0.7
to 1.2 feet.

Severe: high
shrink-swell
potential; indu-
rated hardpan at a
depth of 1.5 to 2.5
feet.

Severe: high
potential for
frost action;
seasonal high
water table at
a depth of 1 to 3
feet.

Severe: slopes of
more than 15
percent.

476 -167—74 8

Severe: CH mate-
rial; high
shrink-swell
potential.

Slight for units
DrB, DtC, and
Du. Severe for
units DrE, DrF,
and DsE: slopes
of more than 15
percent.

Severe: hardpan
on bedrock at
a depth of 0.7
to 1.2 feet.

Severc: mostly
CH material;
high shrink-swell
potential.

Severe: high
potential for
frost action;
seasonal high
water table at
a depth of 1 to 3
fect.

Severe: slopes of
more than 15
percent.

All features
favorable.

Rapid permeabil-
ity; slopes in
units DrB, DiC,
DrE, DrF, and
DsE restrict
storage capaeity.

Hardpan on bed-
rock at a depth
of 0.7 to 1.2
fect; slopes
limit storage
capacity.

Slopes of up to 9
percent limit
storage capacity.

Seasonal high water
table at a depth
of 1 to 3 feet;
moderately rapid
permeability.

Slopes resbrict
capacity; moder-
ate permeability
in material over
bedrock.

Mostly CH mate-
rial; fair to
poor stability;
fair to poor
compaction
characteristics;
low eompacted
permeability;
high shrink-swell
potential.

Mostly GP, GM, or
GP-GM material;
fair stability;
high to moderate
compacted per-
meability.

Mostly SM, SC, or
CH material at
a depth of 0.7
to 1.2 feet;
fair stability;
low compacted
permeability,

Mostly CH material;
fair to poor sta-
bility; fair to poor
compaction char-
acteristies; high
shrink-swell
potential.

Mostly SM matc-
rial; fair stability;
moderate com-
pacted permea-
bility; poor
resistance to
piping.

Mostly SM or SC
material; includes
some very cobbly
material; fair
stability; low
to moderate
compacted per-
meability ; fair
resistance to
piping.

Drainage required
for rcelamation;
slow permea-
bility; saline.

Not applicable_ .. ___

Not applicable_ _____

Naot applicable______

Seasonal high water
table at a depth
of 1 to 3 feet;
moderately rapid
permeability unit
't has slow per-
meability ; below
a depth of about
40 inches.

Not applicable. .-

Slow permeability;
saline.

Low available
water capacity
for units DrB
and Du; rapid
permeability.

Not applicable.

Not applicable.

Seasonal high water
table at a depth
of 1 to 3 feet;
unit Ft has slow
permeability
below a depth of
about 40 inches.

Not applicable.
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TABLE 5.—Fnterpretations of

Suitability as a source of— Soil limitations for—

Soil series and map symbols

Sand Gravel Road fill Septic tank Shallow
filter ficlds excavations
Gorzell: GRE,GSC______.__ Poor: SM or 8C | Fair: GP-GM or| Poor: mostly Severe: moder- Severe: very
material above GM material 8M, S8C, and ately slow gravelly mate-
a depth of below a depth GP-GM or GM permeability ; rial; unit GRE
about 30 inches; of 30 inches. material; high unit GRE has has slopes of
GP-GM or GM potential for slopes of more more than 15
material below frost action. than 15 percent. percent.
a depth of 30
inches.

*Hapgood: HAE, HDG, HF, | Poor: mostly Unsuited: Poor: mostly Severe:  slopes Severe: slopes
HG, HH, HI. SM or SC ma- mostly SM or SM or SC ma- of more than of more than
For Home Camp part of terial; stratified SC material; terial; moder- 15 percent. 15 percent.

HF, see Home Camp sand and gravel stratificd sand ate shrink-swell
series. For Snag part of below a depth and gravel be- potential; high
HG and H I, see Snag of 5 feet. low a depth of potential for
series. For Newlands 3 feet. frost aetion;
part of HH and H I, sce bedrock at a
Newlands series. depth of 3.3 to
5 feet.
Hart Camp._________________ Unsuited: Unsuited: Poor: mostly Severe: bedrock | Severe: bedrock

Mapped only as a part of
the Powley-Espil
association.

*artig: HK__ . _______.___
For Hapgood part of this
unit, see Hapgood
series.

*Home Camp: HL, HME.
HMF

For Hapgood part of HL,
sce Hapgood series. For
Newlands part of HME
and HM F, see Newlands
series.

Hovey: Hn, Ho____________.

mostly SC ma-
terial; bedrock
at a depth of

0.8 to 1.7 feet.

Poor: mostly
SM material;
bedrock at a
depth of 1.7 to
3.3 feet.

Unsuited:
mostly GC
and SC or CL
material; bed-
rock at a
depth of 1.7 to
3.3. feet.

Unsuited:
mostly CL or
MH material.

mostly 3C ma-
terial; bedrock
at a depth of

0.8 to 1.7 feet.

Unsuited:
mostly SM ma-
terial; bedroek
at a depth of
1.7 to 3.3 feet.

TUnsuited:
mostly GC
and SC or CL,
material; bed-
rock at a
depth of 1.7 {0
3.3 feet.

Unsuited:
mostly CL or
MH material.

SC material;
bedrock at a
depth of 0.8
to 1.7 feet.

Fair: mostly
cobbly SM ma-
terial; moder-
ate potential
for frost action.

Fair for units HL
and HME:
mostly SC
material
slopes of 5 to
30 percent.
Poor for unit
HMF: slopes
of 30 to 50 per-
cent.

Poor: mostly CL
or MH mate-
rial; seasonal
high water
table at a depth
of 2 to 3 feet.

at a depth of
0.8 to 1.7 feet.

Severe: hedrock
at a depth of
1.7 to 3.3 feet;
slopes of more
than 15 per-
eent.

Severe: most
slopes are more

than 15 perecent;

bedroek at a
depth of 1.7
to 3.3 feet.

Severe: slow
permeability;
seasonal high
water table at
a depth of 2 to
3 feet.

at a depth of
0.8 to 1.7 feet.

Severe:  bedrock
at a depth of
1.7 to 3.3 feet;
slopes of more
than 15 per-
cent.

Severe: most
slopes are more
than 15 per-
cent; bedrock
at a depth of
1.7 to 3.3 feet.

Severe: zeasonal
high water table
at a depth of 2
to 3 feet.
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Soil limitations for—Continued

Soil features affecting—

Dwellings without
basements

Local roads
and streets

Pond reservoir
areas

Embankments,
dikes, and levees

Cropland and
pasture drainage

Irrigation

Moderate for unit
GSC:  slopes
of 5 to 9 percent.
Severe for unit
GRE: slopes
of more than 15
percent.

Severe: slopes of
more than 15 per-
cent,.

Severe: bedrock
at a depth of 0.8
to 1.7 feet.

Severe: slopes of
more than 15
percent.

Severe: most

slopcs are more
than 15 percent.

Severe: high po-
tential for frost
action; seasonal
high water table

at a depth of 2 to

3 feet; moderate
shrink-swell
potential.

Moderate for unit
GSC:  slopes
of 5 to 9 percent.
Severe for unit
GRE: slopes
of more than 15
percent.

Severe: slopes of
more than 15 pezr-
cent.

Severe: bedroek
at a depth of 0.8
to 1.7 feet.

Severe: slopes of
more than 15
percent.

Severe: most
slopes are more
than 15 percent.

Severe: high po-
tential for frost
action; seasonal
high water table
at a depth of 2 to
3 feet; moderate
shrink-swell
potential.

Rapid permeability
below a depth of
30 inches; slopes
restrict capacity.

Fractured bedrock
at a depth of 3.3
to 5 feet; moder-
ate permeability;
slopes restriet
capacity.

Moderately slow
permeability;
bedrock at a
depth of 0.8 to
1.7 feet; slopes
restriet capacity.

Moderate permea~
bility in material
on. bedrock; slopes
restrict capacity.

Bedrock at a depth
of 1.7 to 3.3 feet;
slopes restrict
eapacity.

Scasonal high water
table at a depth
of 2 to 3 feet.

Mostly SC material

above a depth of
30 inches; fair
stability; low
compacted per-
meability. Per-
vious GP-GM or
GM material
below a depth of
30 inches.

Mostly SM or 3C

material; fair
stability; low to
moderate com-
pacted perme-
ability; fair
resistance to
piping.

Mostly SC material,;

fair stability; low
compacted
permeability ; bed-
rock at a depth

of 0.8 to 1.7 feet.

Mostly eobbly SM

material; fair
stability; moderate
compacted perme-
ability ; poor resist-
ance to piping.

Mostly GC and SC

or CL material;
fair stability; low
compacted perme-
ability.

Mostly CL or MH

material; poor
stability; me-
dium to high
compressibility.

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable_ __._.

Seasonal high water

table at a depth
of 2 to 3 feet;
slow permeability;
saline.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Scasonal high
water table at a
depth of 2 to 3
feet; slow
permeability;
slow intake
rate; saline.
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Suitability as a source of— Soil limitations for—
Soil series and map symbols
Sand Gravel Road fill Septic tank Shallow
filter fields excavations

*Hussa:

HrA, HrB, HsA, HuA, Unsuited: Unsuited: Poor: mostly Severe: seasonal | Severe: seasonal

HvA, HwA, Hz, mostly CL mostly CL CL material; high water high water
For Couch part of Hz, material. material. moderate table at a depth table at a depth
see Couch series. shrink-swell of 2 to 4 feet; of 2 to 4 feet.
potential; high moderately
potential for slow permea-
frost action. bility.

HxB, HyB. . ___________. Unsuited: Unsuited: Poor: mostly Severe: seasonal | Severe: seasonal
mostly CL mostly CL Cl: material; high water high water
material. material. moderate table at a depth table at a depth

shrink-swell of 1 to 2 feet. of 1 to 2 feet.
potential; high

potential for

frost action;

seasonal high

water table at

a depth of 1 to

2 feet.

Jesse Camp: JcA, JeB, JeA__| Unsuited: Unsuited: Poor: mostly Moderate: Moderate: silt
mostly ML or mostly ML or ML or CL moderate por- loam and very
CL material, CL material. material; high meability. fine sandy loam

potential for texture.
frost action.

Karlo: KABao oo _._..__ Unsuited: Unsuited: Poor: mostly Severe: slow Severe: clay
mostly CH mostly CH CH material; permeability ; texture; bed- i
material. material, high shrink- bedrock at a rock at a depth !

swell potential. depth of 1.7 to of 1.7 to 3.3
3.3 fect. feet.

Kisring: Kr, Kseooooo______ Unsuited: Unsuited: Poor: mostly Severe: seasonal | Moderate for unit
mostly fine- mostly fine- CL or CH and high water Kr: seasonal
grained grained ML or CL table at a depth high water
material. material. material high of less than 5 table at a

potential for feet; slow per- depth of 3 to &

frost action; meability. feet. Severe for

moderate to unit Ks: sea-

high shrink- sonal high

swell potential. water table at
a depth of 1 to
2 feet.

Langston__________________._. Fair: mostly Poor: mostly Good: wmostly Slight:  all - Severe: very

Mapped only in associa- SW-SM or SW-8M or SW-SM or features gravelly sands.

tion with Old Camp SP-8M material SP-SM material SP-SM material favorable. |
soils. below a depth below a depth below a depth

of about 15 of about 15 of about 15

inches. inches. inches.

*Lolak: LK, Lm,LN_________ Unsuited: CH TUnsuited: CH Poor: CH ma- Severe:  very Severe: clay

For Zorravista part of madterial. material. terial; high slow permea- textured mate-

LN, sce Zorravista shrink-swell bility; seasonal rial; seasonal
series. potential; high water high water
seasonal high table at a table at a
water table at depth of 4 to 5 depth of 4 to 5
a depth of 4 to feet. feet.
5 feet.
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Soil limitations for—Continued

Soil features affecting—

Dwellings without
basements

Local roads
and streets

Pond reservoir
arcas

Embankments,
dikes, and levees

Cropland and
pasture drainage

Irrigation

Moderate:  sca-
sonal high water
table at a depth
of 2 to 4 feet;
moderate shrink-
swell potential.

Severe: seagonal
high water table
at a depth of 1 to
2 feet.

Severe:  mostly ML
or CL material;
moderate shrink-
swell potential;
high potential for
frost action.

Severe:  high
shrink-gswell
potential.

Severe: high po-
tential for frost
action; moderate
to high shrink-
swell potential;
seasonal high
water table at a
depth of less than
5 feet.

Slight: all features
favorable.
Severc: CH mate-

rial; high shrink-
swell potential.

Severe: high po-
tential for frost
action; geasonal
high water table
at a depth of 2 to
4 feet.

Severe:  high po-
tential for frost
action; seasonal
high water table
at a depth of 1
to 2 fect.

Severe: mostly ML
or CIL material;
high potential for
frost action.

Severe: mostly
CH material;
high shrink-
swell potential.

Severc: mostly CL
or CH and ML
or CL material;
high potential
for frost action;
seasonal high
water table at a
depth of less than
3 feet.

Slight:  all features
favorable.
Severe: CII mate-

rial; high shrink-
swell potential.

Seasonal high water
table at a depth
of 2 to 4 feet.

Seasonal high water
table at a depth
of 1 to 2 feet.

Moderate permea~
bility.

Bedrock at a depth
of 1.7 to 3.3 feet.

Seasonal high water
table in unit Kr
at a depth of 3 to
5 feet; seasonal
high water table
in unit Ks at a
depth of 1 to 2
feet.

Rapid and very
rapid permea-
bility below a
depth of about
15 inches.

Seasonal high
water table at a
depth of 4 to 5
feet.

Mostly CL mate-
rial; fair stability;
low compacted
permeability.

Mostly CL mate-
rial; fair sta-
bility; low com-
pacted permea-
bility.

Mostly ML or CL
material; fair to
poor stability;
moderate to low
compacted per-
meability; fair
to poor resistance
to piping.

Mostly CH mate-
rial; fair to poor
stabilify; high
shrink-swell
potential; high
compressibility.

Mostly CL or CH
and ML or CL
material; fair to
poor stability;
medium compres-
sibility ; fair to
good resistance
to piping.

Mosty SW-SM or
SP-8SM material;
fair stability;
high compacted
permeability;
fair resistance
to piping.

CH material; fair
to poor stability;
high compressi-
bility; high
shrink-swell
potential.

Seasonal high water
table at a depth
of 2 to 4 feet;
gome units saline;
moderately slow
permeability.

Seasonal high water
table at a depth
of 1 to 2 feet;
moderately slow
permeability.

Not applicable_.____

Not applicable______

Slow permeability;
saline; scasonal
high water table
in unit Kr at a
depth of 3 to &
feet; seasonal
high water table
in unit Ks at a
depth o1 1 to 2
feet.

Not applicable_ _____

Not applicable. _____

Seasonal high
water table at
a depth of 2 to
4 feet; some
units saline;
moderately
slow permeca-
bility.

Scasonal high
water fable at
a depth of 1 to
2 feet; moder-
ately slow per-
meability.

Slow intake rate;
low to moderate
salinity.

Not applicable.

Siow permeability;
saline; seasonal
high water
table in unit
Kr at a depth of
3 to 5 feet;
seasonal high
water table in
unit Ks at a
depth of 1 to 2
fect.

Not applicable.

Not applicable,
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TABLE 5.—Interpretations of

Suitability as a source of—

Soil limitations for—

Soil series and map symbols

Sand Gravel Road fill Septic tank Shallow
filter fields excavations

Longwal: [OC____.__________ Poor: mostly Unsuited: SM Poor: SM mate- | Severe: bedrock | Severc: bedrock
SM material; material; bed- rial; high at a depth of at a depth of
bedrock at a roek at a depth potential for 1.7 to 3.3 feet. 1.7 to 3.3 feet.
depth of 1.7 o of 1.7 to 3.3 frost action.

3.3 feet. feet.

Lyonman: LYE, LYF_...__. Unsuited: Unsuited: Poor: CL ma~ Severe: slopes of | Severe: slopes of
mostly CL mostly CLi terial; high more than 15 more than 15
material. material. potential for percent. percent.

frost action;
cobbly material;
slopes mostly
more than 25
percent.

Madeline: MAD, MAF_.___. Unsuited: SC Unsuited: SC Poor:  very Severe: bedrock | Severe: bedrock
material; bed- material; bed- stony S8C ma- at a depth of at a depth of
rock at a depth rock at a depth terial; bedrock 0.8 to 1.7 feet; 0.8 to 1.7 fect;
of 0.8 to 1.7 of 0.8 to 1.7 at a depth of unit M AD has feet; unit MAD
feet. feet. 0.8 to 1.7 feet. slopes of 2 to has slopes of 2

30 percent; unit to 30 percent;
M AF has slopes unit MAF has
of 30 to 50 slopes of 30 to
percent. 50 percent.

Mearsh: Mho.. ... Unsuited: Unsuited: Poor: ponded Severe: ponded Severe: ponded
ponded for ponded for for most of for most of for most of
most of year. most of year. year; variable yvear; variable year.

material material
including ineluding
organic matier. organic matter.

Maseamp: MLC_.__________ Unsuited: Unsuited: Poor: extremely | Severe: bedrock | Severe: bedrock
extremely extremely cobbly and at a depth of at a depth of
cobbly and cobbly and stony SC mate- 0.8 to 1.7 feet. 0.8 to 1.7 feet.
stony SC mate- stony SC mate- rial; bedrock at
rial; bedrock at rial; bedrock at a depth of 0.8
a depth of 0.8 a depth of 0.8 to 1.7 feet.
to 1.7 feet. to 1.7 feet.

*MeConnel: MMB, MNA, Fair: GP-GM Fair to good: Good: GP-GM Slight: all fea- Severe: very

MO, or GM and GP-GM or or GM and tures favorable; gravelly sand
For Badland part of MO, GW or GP GM and GW GW or GP contamination texture.
see Badland. material. or GP material. of ground water
material. is a hazard.
Mendeboure_ oo _______ Unsuited: very Unsuited: very Poor: very stony | Severe: bedrock | Severe: bedrock
Mapped only in associa- stony SC or CL stony SC or CL SC or CL at a depth of at a depth of
tion with Rubble land. material; bed- material; bed- material; slopes 1.7 to 3.3 feet; 1.7 to 3.3 feet;
rock at a depth rock at a depth of 30 to 50 slopes of 30 to slopes of 30 to

*Mosquet: MS_ o _______
For Home Camp part of
this unit, see Home
Camp series.

of 1.7 to 3.3
feet.
Unsuited: very

stony SC or CL
material; bed-

rock at a depth
of 0.5 to 2 feet.

of 1.7 to 3.3
feet.
TUnsuited: very

stony SC or CL,
material; bed-

rock at a depth
of 0.5 to 2 feet.

percent; bed-
rock at a depth

of 1.7 to 3.3
feet.
Poor: very stony

SC or CL mate-
rial; bedrock
at a depth of
0.5 to 2 fect.

50 percent.

Severe: bedrock
at a depth of
0.5 to 2 feet;
slopes of 5 to
30 percent.

50 percent;
very stony
material.

Severe: bedrock
at a depth of
0.5 to 2 feet;
slopes of 5 to
30 percent;
very stony
material.
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Soil limmitations for—Continued

Soil features affecting—

Dwellings without
basements

Local roads
and strects

Pond reservoir
areas

Embankments,
dikes, and levees

Cropland and
pasture drainage

Irrigation

Severe: SM mate-
rial; high potential
for frost action.

Severe: slopes of
more than 15
pereent.

Severe: bedrock
at a depth of 0.8
to 1.7 feet; unit
M AD has slopes
of 2 to 30 percent;
unit M AF has
slopes of 30 to 50
percent.

Severe: ponded
for most of year;
variable material
including organic
maftter,

Severe: bedrock at
a depth of 0.8 to
1.7 feet.

Slight: all features
favorable.
Severe: slopoes of

30 to 50 percent.

Severe: hedrock
at a depth of 0.5
to 2 feet; slopes of
5 to 30 percent.

Severe: SM mate-
rial; high potential
for frost action.

Severe: slopes of
more than 15
percent; CL
material has
high potential for
frost action.

Severe: bedrock
at a depth of 0.8
to 1.7 feet; very
stony CL mate~
rial; unit M AD
has slopes of 2 to
30 percent; unit
M AF has slopes
of 30 to 50 per-
cent.

Severe: ponded
for most of year;
variable material
including organic
matter.

Severe:  bedrock at
a depth of 0.8 to
1.7 feet.

Slight:  all features
favorable.
Severe: very stony

SC or CL mate-
rial; slopes of 30
to 50 pereent.

Severe: bedrock
at a depth of 0.5
to 2 feet; slopes of
5 to 30 percent;
very stony SC or
CL material.

Moderately rapid
permeability;
bedrock at a
depth of 1.7 to
3.3 feet.

Slopes restrict
capacity; bed-
rock at a depth
of 3.3 to 5 feet.

Slow permeability;
bedrock at a depth
to 0.8 to 1.7 feet;
slopes restrict
capaeity.

Ponded for most of
year; variable
mataerial.

Slopes restrict
capacity; bedrock
at a depth of 0.8
to 1.7 feet.

Rapid and very
rapid
permeability.

Slopes restrict
capacity; bedrock
at a depth of 1.7
to 3.3 feet.

Slopes restrict
capacity; bedrock
at a depth of 0.5
to 2 feet.

SM material; fair
stability; mod-
erate compacted
permeability;
poor resistance to
piping.

CL material; fair
stability ; medium
to high eompres-
sibility.

Very stony CL
material; bed
rock at a depth
of 0.8 to 1.7 feet.

Ponded for most of
year; variable
material including
organic matter.

Extremely cobbly
and stony SC
material; bedrock
at a depth of 0.8
to 1.7 feet.

GP-GM or GM
and GW or GP
material; fair to
good stability;
high compacted
permeability.

Very stony SC or
CL material; fair
stability ; bedrock
at a depth of 1.7
to 3.3 feet.

Very stony SC or
CL material; fair
stability ; bedrock
at a depth of 0.5
to 2 feet.

Not applicable______

Not applicable_ .____

Not applicable. .____

Not applicable_ _____

Not applieable._____

Not applicable. ____.

Not applicable. _____

Not applicable_ ...

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Not applicable,

Not applicable.

Not applieable,
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TaBLE 5.—Interpretations of

Soil series and map symbols

Suitahility as a source of—

Soil limitations for—

Sand Gravel Road fill Septic tank Shallow
filter fields excavations
Nevador: NdA, NdB, NeA, Poor: SM TUnsuited: Fair abhove a Moderate: Severe: sandy
NeB. material; 15 to mostly CL and depth of 3 moderate per- texture below
30 percent fines SM material; feet: mostly CL meability be- a depth of 3
below a depth stratified sand and SM or ML low a depth of feet.
of 36 inches; and gravel be- material; high 1.5 feet;

*Newlands: NH______ _____
For Hapgood part of
this unit, see Hapgood
series.

*Ninemile: NK___.__________
For Karlo part of this
unit, see Karlo series.

*Qld Camp: OC,0G_________
For Langston part of OG,
see Langston series.

*Qlson: OS._________._ -
For Badland part of this
unit, see Badland.

Pegler. . . _____________.
Mapped only in associa-
tion with Disabel and
Vylach soils.

Playas: PA ________________

stratified sand
and gravel be-
low & depth of
5 feet.

Unsuited: CL
material; bed-
rock at a depth
of 2.3 to 5 fect.

Unsuited: CL or
CH material;
bedrock at a
depth of 0.8 to
1.7 feet.

Unsuited:
stony and cob-
bly GC mater-
ial; bedrock at
a depth of 0.8
to 1.7 feet.

Good source be-
low hardpan at
a depth of
about 1.7 fect;
stratified sand
and gravel be-
low a depth of
5 feect.

Unsuited: SC or
CL material;
bhedrock at a
depth of 0.7 to
1.1 feet.

Unsuited: fine-
grained
material.

low a depth of
5 feet.

Unsuited: CL
material; bed-
rock at a depth
of 2.3 to 5 feet.

Unsuited: CLor
CH material;
bedrock at a
depth of 0.8 to
1.7 feet.

Unsuited:
stony and cob-
bly GC mater-
ial; bedrock at
a depth of 0.8
to 1.7 feet.

Poor source below
hardpan at a
depth of about
1.7 feet; strati-
fied sand and
gravel below a
depth of 5 fect.

TUnsuited: 8C or
CL matcrial;
bedrock at a
depth of 0.7 to
1.1 fect.

Unsuited: fine-
grained
material.

potential for
frost action.
Fair below a
depth of 3 feet:
mostly SM ma-
terial; moder-
ate potential
for frost

action.

Poor: CL ma-
terial; high po-
tential for
frost action;
bedrock at a
depth of 2.3 to
5 feet.

Poor: CLor CH
material; high
shrink-swell
potential; bed-
rock at a depth
0.8 to 1.7
feet.

Poor: stony and
cobbly GC ma-
terial; bedrock
at a depth of
0.8 to 1.7 feet.

Good: SM
material; 10 to
20 percent fines
below hardpan
at a depth of
about 1.7 feet;
stratified sand
and gravel be-
low a depth of
3 fect.

Poor: SCor CL
material; bed-
rock at a depth
of 0.7 to 1.1
feet.

Poor: mostly
silty and clayey
material; inter-
mittently
ponded.

moderately ra-
pid permeabil-
ity below a
depth of 3 feet;

contamination
of ground wa-
teris a
hazard.

Severe: mod- Moderate to
ately slow per- severe: bed-
meability; rock at a depth
slopes of 5 to of 23 to b
30 percent. feet; CL ma-

terial; slopes
of 5 to 30
percent.

Severe: very Severe: bedrock
slow permea- ' at a depth of

bility; bedrock ;0.8 to 1.7 feet.
at a depth of R Y-

0.8 to 1.7 feet. | | .
E !
i i
Severe: bed- Severe: bed-
rock at a rock at a depth
depth of 0.8 to of 0.8 to 1.7
1.7 feet. feet.
Severe: indur- Severe: indurated
ated hardpan at hardpan at
a depth of 0.8 a depth of 0.8
to 1.7 feet, to 1.7 feet;

gravelly loamy
sand below a
depth of 1.7
feet,

Severe: fractured | Severe: hedrock

bedrock at a at a depth of
depth of 0.7 to 0.7 to 1.1 fcet.
1.1 feet.

Severe: inter- Severe: inter-
mittently mittently
ponded; very ponded.

slow permeability.
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Soil limitations for—Continued

Soil features affecting—

Dwellings without
basements

Local roads
and strects

Pond reservoir
areas

Embankments,
dikes, and levees

Cropland and
pasture drainage

Irrigation

Severe: CL and
SM or ML ma-
terial; high po-
tential for frost
action.

Severe: CL ma-
terial; high poten-
tial for frost
action; slopes of 5
to 30 percent.

Severe: bedrock at
a depth of 0.8 to
1.7 feet.

Severe: bedrock
at a depth of 0.8
to 1.7 feet.

Severe: indurated
hardpan at a
depth of 0.8 to
1.7 feet.

Severe: bedrock
at a depth of 0.7
to 1.1 feet.

Severe: inter-
mittently ponded.

Severc: mostly
CL, SM or ML,
and SM mater-
rial; high to mod-
erate potential
for frost action.

Severe: CL ma-
terial; high poten-
tial for frost
action; slopes of 5
to 30 percent.

Severe:  bedrock at
a depth of 0.8 to
1.7 feet.

Severe:  bedrock
at a depth of 0.8
to 1.7 fcet.

Severe: indurated
hardpan at a
depth of 0.8 to
1.7 feet; SM
material below
hardpan.

Severe: bedrock
at a depth of 0.7
to 1.1 feet.

Severe: intermit-
tently ponded;
clayey and silty
material.

Moderate and mod-
rately rapid
permeability
below a depth
of 1.5 feet.

Slopes restrict ca-
pacity; bedrock
at a depth of 2.3
to 5 feet.

Slopes restrict ca-
pacity; bedrock
at a depth of 0.8
to 1.7 feet.

Slopes restrict ca-
pacity; bedrock
at a depth of 0.8
to 1.7 feet.

Indurated hardpan
at a depth of 0.8
to 1.7 fect; slopes
restrict eapaeity;
rapid perme-
ability in material
below hardpan.

Fractured bedrock
at a depth of 0.7
to 1.1 feet.

Intermittently
ponded.

{

Mostly CL, SM or
ML, and SM
material; fair sta-
bility ; moderate
compacted per-
meability; fair to
poor resistance to
piping.

CL material; fair
stability; low
compacted per-
meability; me-
dium to high
compressibility.

CL or CH ma-
terial; high
shrink-swell
potential; fair to
poor stability ;
high eompressi-
kility ; bedrock at
a depth of 0.8 to
1.7 feet.

Stony and cobbly
G material;
bedrock at a
depth of 0.8 to
1.7 feet.

SC or GC material;
fair stability ; low
compacted perme-
ability. SM mate-
rial below hard-
pan; fair stability;
high compacted
permeability.

SC or CL material;
bedrock at a depth
of 0.7 to 1.1 feet.

Clayey and silty
material; poor
stability ; high
compressibility;
fair to poor resist-
ance to piping

Not applicable. _____

Not applicable_ _____

Not applicable_ _____

Not applicable_ _.._-

Not applicable_ __.__

Not applicable_._. -

Not applicable. .- .-

Moderate avail-
able water ca-
pacity; units
NdB and NeB
subject to
erosion because
of slopes of 2
to 5 percent.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Not applicable.
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TABLE 5.—Interpretations of

Suitability as a sourec of—

Soil limitations for—

Soil series and map symbols

Sand Gravel Road fill Septic tank Shallow
filter fields excavations
*Powley: PGC, PH, PM_____ Unsuited: SC Unsuited: SC Poor: SC and CHj Severe: very Severe: indu-
For Espil part of PH, see and CH ma- and CH ma- material; high slow perme- rated hardpan

Espil series. For Mas-
camp part of PM, see
Mascamp series.

Raglan: RAB, RgA__________

Riverwash:

Rock outerop________________
Mapped only in undiffer-
entiated group with
Rubble land.

*Rubble land: RM, RN, RR_
For Home Camp part of

RM, see Home Camp
serics. For Mendehoure
part of RN, see Mende-
boure series. For Rock
outcrop part of RR, sec
Rock outcrop.

Schamp: SCE.wemoeoo .
Simpson: SdB, SGC, SmA.___
Snag: SNF________________

terial; indurated
hardpan at a
depth of 1.4 to
1.7 feet.

Unsuited: ML

material.

Variable__________

Unsuited . _._____

Unsuited_________

Unsuited: CH
and SC

material.

Good below a
depth of about
2.5 feet:
mostly SP-SM
material;
stratified sand
and gravel
below a depth
of 5 fect.

Unsuited:
mostly SM
material; 30 to
30 percent fines.

terial; indurated
hardpan at a
depth of 1.4 to
1.7 feet.

TUnsuited: ML

material.

Unsuited. _ . ______

Unsuited: CH
and SC

material.

Fair below a
depth of about
2.5 feet:
mostly SP-SM
material;
stratified sand
and gravel
below a depth
of 5 fect.

Unsuited:
mostly SM
maferial; 30 to
50 percent fines.

shrink-swell
potential; in-
durated hard-
pan at a depth

of 1.4 to 1.7
fect.
Poor: ML mate-

rial; high po-
tential for frost
action.

Poor: CH and
SC material;
high shrink-
swell potontial.

Good below a
depth of about
2.5 feet:
mostly SP-SM
material;
stratified sand
and gravel
below a depth
of 5 feet.

Poor: wvery
stony SM
material; slopes
of 30 to 50
percent.

ability; indu-
rated hardpan
at a depth of
1.4 to 1.7 fect.

Severe: moder-
ately slow per-
emability.

Severe:
flowed.

over-

Not applicable. . __

Severe: slopes of
more than 15
percent;
extremely stony
and bouldery.

Severc: moder-
ately slow
permeability;
slopes of 2 to 30
percent.

Slight:  rapid
permeability
below a depth
of about 2.5
feet; contamina-~
tion of ground
water is a
hazard.

Severe: bedrock
at a depth of
3.3 to 5 feet;
slopes of 30 to
50 pereent.

at a depth of
1.4 to 1.7 fect.

Slight: all fea-
tures favorable.

Yariable_.________

Severe: bedrock
at surface.

Severe:  extremely
stony and
bouldery.

Severe:  clay
textured
material; slopes
of 2 to 30
percent.

Scvere:  loamy
sand and very
gravelly sand
below a depth
of about 2.5
feet; contamina-
tion of ground
water is a
hazard.

Severe: very
stony material;
slopes of 30 to
50 percent.
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Soil limitations for—-Continued

Soil features affecting—

Dwellings without
basements

Local roads
and streets

Pond reservoir
areas

Embankments,
dikes, and levees

Cropland and
pasture drainage

Irrigation

Severe: indurated
hardpan at a
depth of 1.4 to
1.7 feet.

Severe: ML mate-
rial; high poten-
tial for frost ac-

tion.

Scvere:  overflowed.

Severe:  bedroek at
surface.

Severe: exiremely
stony and
bouldery.

Severe: high

ghrink-swell
potential; slopes
of 2 to 30
percent.

Severe: SC and
SM material; high
potential for frost
action.

Severe:  slopes of 30
to 50 percent.

Severe: indurated
hardpan at a
depth of 1.4 to
1.7 feet.

Severe: MI mate-
rial; high poten-
tial for frost ac-
tion.

Severe:  overflowed.

Severe: bedrock at
surface.

Severe: extremely
stony and
bouldery.

Severc: CH

material; high
shrink-swell
potential; slopes
of 2 to 30
percent.

Severe: 8C and
SM material; high
potential for frost
action.

Severe: very stony
SM material; high
potential for frost
action; slopes of
30 to 50 percent.

Indurated hardpan
at a depth of 1.4
to 1.7 feet; slopes
restrict capacity.

Moderately slow
permeability.

Variable___________.

Variable____________

Variable__ .. _._____

Slopes restrict
capacity.

Rapid permeability
in material at a
depth of about 2.5
feet.

Slopes restrict
capacity;
moderately rapid
permeability; bed-

rock at a depth of |

3.3 to 5 feet.

SC and CH mate-
rial; indurated
hardpan at a
depth of 1.4 to
1.7 feet.

ML material; poor
stability; poor
compaction
characteristics;
moderate eom-
pacted perme-
ability; poor
resistance to
piping.

Variable..__________

Not applieable_ _____

Stones and boulders
good source of
riprap material.

Mostly CII and SC
material; fair to
poor stability;
high shrink-swell
potential;
medium to high
compressibility.

Mostly SC and SM
material ; fair
stability;
medium to low
compacted
permeability ;
good to poor
resistance to
piping.

Mostly very stony
SM material; fair
stability;
moderate
compacted
permeability;
poor resistance to
piping.

Not applicable._.._-_

Not applicable_ _____

Not applicable. _____

Not applicable______

Not applicable._____

Not applicable. _____

Not applicable. _____

Not applicable_ .____

|
|

Not applicable.

Slow intake rate;
salinity in areas
converted to
irrigated crop-
land.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Moderate available
waber capacity
units SdB and
SGC are erodible
because of slope.

Not applicable.
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TABLE 5.—Interpreiations of

Suitability as a source of—

Soil limitations for—

Soil series and map symbols

Sand Gravel Road fill Septic tank Shallow
filter fields excavations
Surprise: SrA, SrB, SrC____. Poor: mostly SM | Poor source of Moderate: Slight:  all Moderate:
and G M mate- GM material mostly SM features favor- gravelly texture.
rial; stratified below a depth material; mod- able; contami-
sand and gravel of about 3 to 4 erate potential pation of
below a depth feet; stratified for frost action; ground water is
of 5 feet. sand and gravel stratified sand a hazard.
below a depth and g.avel
of 5 feet. below a depth
of 5 feet.
*Survya: SUB2, SVY___._____ Fair below a Fair below a Good: mostly Slight:  all Severe: very
For Zorravista part of SV, depth of about depth of about GP-GM mate- features favor- gravelly sand
see Zorravista series. 1 foot: mostly 1 foot: mostly rial; stratified able; contami- texture.
GP-GM mate- GP-GM mate- sand and gravel nation of
rial; stratified rial; stratified below a depth ground water is
sand and gravel sand and gravel of 5 fect. a hazard.
below a depth below a depth
of 5 feet. of 5 feet.
Survya, hardpan variant: Poor: SM mate- | Unsuited: SM Good: SM Severe: silica- Severe:  silica-
SYB2. rial below a material below material below cemented hard- cemented hard-
depth of about a depth of a depth of pan at a depth pan at a depth
2.5 feet; 15 to about 2.5 feet; about 2.5 feet; of about 10 to of about 10 to
25 percent 15 to 25 per- stratified sand 25 inches. 25 inches.
fines; stratified cent fines; and gravel
sand and gravel stratified sand below a depth
below a depth and gravel of 5 feet.
ot 5 feet. below a depth
of 5 feet,
TN e Unsuited: CH Unsuited: CH Poor: CH Severe: very Severe: clay

*Toney:
For Ninemile part of this
unit, see Ninemile
series.

Tourn:

*Vvlach: VP, VY___________
For Pegler part of these
units, sce Pegler series.

material; bed-
rock at a depth
of 1.7 to 3.3
fect.

Unsuited: most-
ly 3C material;
bedrock at a
depth of 1.7 to
3.3 feet.

Unsuited: most-
ly SCor CL
material; silica-
cemented hard-
pan on bedrock
at a depth of
0.8 to 1.7 feet.

material; bed-
rock at a depth

ot 1.7 to 3.3
feet,
Unsuited: most-

Iy 8C material;
bedrock at a
depth of 1.7 to
3.3 feet.

Tnsuited: most-
Iy 8C or CL
material; silica-
cemented hard-
pan on bedrock
at a depth of
0.8 to 1.7 feet.

material; high
shrink-swell
potential; bed-
rock at a depth

of 1.7 to 3.3
feet.
Poor: mostly SC

material; bed-
rock at a depth
of 1.7 to 3.3
feet; moderate
shrink-swell
potential; high
potential for
frost action.

Poor: mostly SC
or CL material;
high potential
for frost action;
gilica-cemented
hardpan on
bedrock at a
depth of 0.8 1o
1.7 feet.

slow perme-
ability; bed-
rock at a depth

of 1.7 to 3.3
feet.
Severce: bedrock

at a depth of
1.7 to 3.3 feet;
moderately
slow permea-
bility.

Severe: silica-
cemented hard-
pan on bedrock
at a depth of
0.8 to 1.7 feet.

material; bed-
rock at a depth

of 1.7 to 3.3
feet.
Severe: bedrock

at a depth of
1.7 to 3.3 feet.

Severe: silica-
cemented hard-
pan on bedrock
at a depth of
0.8 to 1.7 feet.
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Soil limitations for—Continued

Soil features affecting—

Dwellings without
basements

Local roads
and streets

Pond reservoir
arcas

Embankments,
dikes, and levees

Cropland and
pasture drainage

Irrigation

Moderate: moder-
ate potential
for frost action.

Slight: all fea-
tures favorable.

Severe: silica-
cemented hard-
pan at a depth
of about 10 to 25
inches.

Scvere: CH mate-
rial; high shrink-
swell potential.

Moderate: SC
material; mod-
erate shrink-swell
potential; slopes
of 2 to 15 percent.

Severe:  siliea-
cemented hardpan
on bedrock at a
depth of 0.8 to 1.7
feet.

Moderate: moder-
ate potential
for frost action.

Slight: all fea-
tures favorable.

Scevere:  silica-
cemented hard-
pan at a depth
of about 10 to 25
inches.

Severe:  CII mate-
rial; high shrink-
swell potential;
bedrock at a
depth of 1.7 to
3.3 feet,

Severe:  SC mate-
rial; moderate
shrink-swell po-
tential; high
potential for frost
action.

Severe:  silica-
cemented hardpan
on bedrogk at a
depth of 0.8 to 1.7
feet.

Moderately rapid
permeability.

Very rapid
permeability.

Silica-cemented
hardpan at a
depth of about 10
to 25 inches;
rapid perme-
ability in mate-
rial below
a depth of about
2.5 feet.

Bedrock at a depth
of 1.7 to 3.3 feet;
slopes restrict
capacity.

Bedrock at a depth
of 1.7 to 3.3 feet;
slopes restrict
capacity.

Bedrock at a depth
ot 0.8 to 1.7 teet.

Mostly SM mate-
rial; fair
stability; moder-
ate compacted
permeability ;
poor resistance
to piping.

Mostly GP-GM
material; fair
stability; high
compacted perme-
ability; fair
resistance to
piping.

Mostly SM mate-
rial below a
depth of 2.5 feet;
fair stability;
moderate com-
pacted perme-
ability; poor
resistance to
piping.

CH material; fair
to poor stability;
high compress-
ibility,

SC material; fair
stability; low
compacted perme-
ability.

Mostly SC or CL
material; silica-
cemented hardpan
on bedrock at a
depth of 0.8 to
1.7 feet.

Not applicable______

Not applicable_ . ____

Not applicable._____

Not applicable. - .__ -

Not applicable. ____-

Not applicable_ _____

Moderate avail-
able water
capacity; units
SrB and SrC
are erodible
because of slope.

Not applieable.

Not applicable.

Neot applicable.

Not applicable.

Not applicable.
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TaABLE 3.—Interpretations of

Suitability as a source of—

Soil limitations for—

Boil series and map symbols

Sand Gravel Road fill Septic tank Shallow
filter ficlds excavations

*¥Waca: WAE, WAF, WAG, Poor: mostly Poor: mostly Fair for units Severe: bedrock Severe: very
WD, WE. GM material; GM material; WAE and WD: at a depth of gravelly tex-

For Hapgood part of WD,
see Hapgood series. For
Snag part of WE, see
Snag geries.

Waca, shallow variant: WFF_

Weimer:

Welch: WvB. . ____________

*Zorravista: ZoC, ZR________
For Couch part of ZR,
sce Couch series.

Wm, Wp, Ws_______ :

hedrock at a
depth of 1.7 to
3.3 feet.

Poor: mostly
GM material;
bedrock at a
depth of 0.8 to
1.7 feet.

Unsuited: CH
material: ponds
for short
periods.

Unsuited: CL or
CH material;
subject to
flooding.

Fair: SM
matcerial;
20 to 35 per-
cent fines.

bedrock at a
depth of 1.7 to
3.8 feet.

Poor: mostly
GM material;
bedrock at a
depth of 0.8 to
1.7 feet.

Unsuited: CH
material; ponds
for short
perinds.

Unsuited: CL or
CH material;
subject to
flooding.

TUnsuited: SM

material; no
gravel.

GM material;
slopes of 3 to 30
percent. Poor
for units WAF,

WAG, and WE:

GM material;
slopes of more
than 30 per-
cent.

Poor: mostly
GM material;
bedrock at a
depth of 0.8 fo
1.7 feet; slopes
of 15 to 50
percent.

Poor: CH
material; high
shrink-swell
potential;
seasonal high
water table at
a depth of 0 to
3 feet.

Poor: ClL or
CH material;
moderate
shrink-swell
potential; sea-
sonal high
water table at
a depth of 1.5
to 3 feet.

Moderate: SM

material;

moderate
potential for
frost action.

1.7 to 3.3 feet.

Severe: bedrock
at a depth of
0.8 to 1.7 feet;
slopes of 15 to
50 percent.

Severe: very
slow perme-
ability; seasonal
high water
table at a depth
of 0 to 3 feet;
ponds for
short periods.

Severe: seasonal
high water
table at a depth
of 1.5 to 3 feet;
subject to
flooding.

Slight to mod-
erate:
slopes of 0
to 15 percent;
contamina-
tion of ground
water i3 a
hazard.

ture; bedrock
at a depth of
1.7 to 3.3 feet.

Scvere: bedrock
at a depth of
0.8 to 1.7 feet;
slopes of 15 to
50 percent.

Severe: CH
material;
seasonal high
water table
at a depth of 0
to 3 fect; ponds
for short
periods.

Severe: seasonal
high water
table at a depth
of 1.5 to 3 feet;
subjeet to
flooding.

Severe: loose
sandy material.
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Soil limitations for—Continued

Soil features affecting—

Dwellings without
basements

Local roads
and streets

Pond reservoir
areas

Embankments,
dikeg, and levees

Cropland and
pasture drainage

Irrigation

Moderate to severe
for units WAE
and WD: slopes
ot 5 to 30 pereent.
Severe for units
WAF, WAG, and
WE: slopesof 30
to 70 percent.

Severe:  bedrock at
a depth of 0.8 to
1.7 feet; slopes of
15 to 50 percent.

Severe: CII mate-
rial; seasonal high
water table at a
depth of 0 to 3 fect;
ponds for short per-
lods.

Severe: scasonal
high water table
at a depth of 1.5
to 3 feet; subject
to flooding.

Slight to moderate:
slopes of 0 to 15
percent.

Moderate to severe
for units WAE
and WD: slopes

of 5 to 30 percent.

Severe for units
WAF, WAG, and
WE: slopesof 30
to 70 pereent.

Scvere:  bedrock at
a depth of 0.8 to
1.7 feet; slopes of
15 to 50 percent.

Severe: CH mate-
rial; high shrink-
swell potential;
scasonal high
water table at a
depth of 0 to 3
feet; ponds for
short periods.

Severe: seasonal
high water table
at a depth of 1.5
to 3 feet; subject
to flonding.

Modcrate: slopes
of 0 to 15 per-
cent; moderate
potential for
frost action.

Rapid permeability;
slopes restrict
capacity; bedrock
at a depth of 1.7
to 3.3 feet.

Slopes restrict ca-
pacity ; bedrock at
a depth of 0.8 to
1.7 feet.

Seasonal high
water table at a
depth of 0 to 3
feet; ponds for
short periods.

Seagonal high
water table at a
depth of 1.5 t0 3
fect.

Very rapid perme-
ability.

Mostly GM mate-
rial; fair stability;
moderate com-
pacted permea-
bility.

Mostly GM mate-
rial; fair stability;
moderate com-
pacted permea-
bility; bedrock at
a depth of 0.8 to
1.7 feet.

CH material; fair
to poor stability;
high compress-
ibility.

CL or CH mate-
rial; fair to poor
stahility ; medium
to high eompress-
ibility.

SM material; 20 to
35 percent fincs;
fair stability;
high compacted
permeability;
poor resistance
to piping.

Not applicable______

Not applicable. . ____

Not applicable__ ____

Scasonal high
water table at a
depth of 1.5 to 3
feet; subject to
flooding; subject
to gullying;
moderately slow
permeability.

Not applicable_.____

Not applicable.

Not applicable.

Not applicable.

Seasonal high
watcr table at a
a depth of 1.5
to 3 feet; sub-
ject to flooding;
subject to
gullying.

Not applicable,
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TasLE 6.—Lngineering
[Tests performed by California
Moisture-density Mechanical analysis?
data !
Percentage passing
Soil name and location of sample Parent material Report Depth sieve—
number Maximum
dry Optimum )
density moisture 1t
2 in. in 1in.
In. Pet.
Bidwell loam . ________________________ Alluvium derived D-31792 0-10 102. 1 1L0 |0 || eeoea
Modoe County, Calif., 1.25 mi. N. of from tuff and hasalt.
junction of Calif. Hwy. 299 and
Surprise Valley Rd. 2,500 ft. N. and
2,600 ft. W. of SE. corner of sec. 32,
T. 43 N, R. 16 K., Mount Diablo
basc line and meridian.
Cummings muck, clay subsoil variant______ Volcanic ash super- D-31782 8-15 35, 5 0 IS PR P
Modoe County, Calif., 1,400 ft. N. and imposed on clayey D-31783 15-38 86. 6 15,4 ||
50 ft. . of 8. quarter of corner see. 33, | lacustrine material
T. 39 N.,, R. 17 E,, Mount Diablo = derived from tuff and
base line and meridian. basie voleanic rock,
Gorzell gravelly loam__. oo _____.__ I Alluvium and lacus- D-31790 0-8 113. 7 144 ... 100
Modoc County, Calif., approximately trine material D-31791 8-12 109. 0 16.7 |-l - 100
150 ft. N. and E. of apparent center derived from tuff,
of sec. 29, T. 45 N,, R. 17 L, andesite, and
Mount Diablo bage line and meri- hasalt.
dian.
Hovey silty elayloam o __________ Silty altuvium derived | D-31788 0-8 74.9 5700t I PSS S .
Modoce County, Calif., about 3 mi. SE. of from basie rock D-31789 8-30 80. 0 36.0 ||
Fort Bidwell and 350 ft. 8, and 1,200 and modified by limy
ft. W. of N. quarter corner of sec. ground water.
23, T. 46 N, R. 16 T.
Madeline gravelly clay loam_.___._.______ Alluvinm derived D-31793 0-8 102. 8 18. 6 100 99 97
Lassen County, Calif., 4.9 mi. casterly primarily from tuff D-31794 8-14 86. 5 29,0 |.__.__ 100 99
from Madeline Post Office near and basalt and
center of sce. 19, 1. 38 N, R. 18 E,, minor admixtures of
Mount Diablo base line and voleanic ash.
meridian.
Newlands loam_ _ ___ . __________.____ Alluvium and col- D-31784 0-8 101. 3 /700 N PR 100
Lassen County, Calif., about 200 ft. W. luvinm derived D-31785 16-27 105, 9 16. 4 100 98 97
of 8. quarter corner of scc. 4, T. 36 from basic rock.
N., R. 17 E., Mount Diablo base line
and meridian.
Simpson sandy loam___________________.__ Alluvium derived D-31786 0-7 115. 9 14.7 ||l
Modoe County, Calif., about 1.8 mi. N. from tuff, basalt, D-31787 7-12 105. 5 16,06 | oo
of center of Cederville and about 1,300 and andesite.
ft. 8. and 160 ft. W, of N. quarter
corner of sce. 2, T. 43 N, . 16 E.
Surprisc gravelly sandy loam______________ Alluvium derived - D-31780 0-9 124. 0 10.5 | . __ 100 99
Modoc County, Calif., about 2 mi. N. from mixed basic 1D-31781 9-28 127.7 1.0 oo 100 98
of Hagleville and about 250 ft. S. extrusive rock.
and 900 ft. E. of N. quarter corner of
sec. 14, T, 40 N, R. 16 E., Mount
Diablo base line and meridian. 1

1 Baged on the method of test for relative compaction of untreated and treated soils and aggregates, test method No. Calif. 216 E.

2 Mechanieal analysis by the California Division of Highways Method 202 and 203. Results by this procedure may differ somewhat
from results obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the California procedure, the fine material
is analyzed by the hydrometer method, and the various grain-size fractions arc calculated on the basis of all the material, including that
coarser than 2 willimeters in diameter. In the SC8 soil survey procedure, the fine material is analyzed by the pipette method and the
material coarser than 2 millimeters in diameter is excluded from caleulations of grain-size fractions. The mechanical analysis data in this
table are not suitable for use in naming the textural class of a zoil.
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test data
Division of Highways]
]i Meehanieal analysis 2—Continued Classification
‘ _
Percentage passing sieve—Continued Percentage smaller than—
Liquid Plastic-
— - [ limit ity index
AASHOS? Unified 4
% 3% No. 4 No. 10 | No. 40 | No. 60 |{ No. 200| 0.05 | 0.02 | 0. 005 0. 002
i in. (4.7 (2.0 (0.42 (0.25 (0.074 | mm. | mm. | mm. | mm.
mm.) min.) mm,) mm.) mm.)
i Pet. ) "

100 99 93 93 72 63 48 46 33 20 10 33 18 | A-6 sSC
,,,,,,,,,,,,,,,,,,,, 100 100 . 100 96 83 81 52 30 . SNP | A-4 ML
_____________________ 100 100 100 9% 97 91 67 51 91 65 | A-7-6 c

98 88 75 61 52 a0 39 38 26 14 7 34 5| A4 Sl\{

99 95 86 Yick 68 64 49 46 31 15 9 31 7| A4 SM
____________________ 100 94 g1 77 75 69 36 19 71 32 | A-7-5 MH
_________ S R 100 99 98 87 8 46 31 23 30 111 A-7-5 MI-MH

95 90 85 76 64 62 nb a4 43 29 18 41 18 | A-7-6 CL

97 95 93 91 81 76 65 64 a8 46 34 60 37 | A-7-6 CH

99 92 79 67 51 47 39 37 27 17 11 48 17 | A-7-5 SM

96 91 83 70 58 55 50 49 43 37 30 47 24 | A-7-6 SC-CL
R E N 99 68 48 22 | 19 11 6 3 NP | A-2-4 SM
,,,,,,,,,,,, 100 99 76 60 43 41 35 27 19 48 28 | A-7-6 8C

96 87 77 64 42 36 21 18 9 5 3 29 4! A-1-b S

93 85 71 55 29 22 11 9 3 1 | A NP | A-1-b SP-SM

i
\ _ . N

% Based on Standard Specifications for ITighway Materials and Mcthods of S8ampling and Testing (Pt. 1, Id. 8): The Classification of
Soils and Soil-Aggregate Mixtures for Highway Construetion Purposes, AASHO Designation M 145-59.

t Based on Unified Soil Classification System for roads, airfields, embankments, and foundations. MIL-STI-619B, United States
Department of Defense.

5 NP= Nonplastic.
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The engineering interpretations reported here do not
eliminate the need for sampling and testing at sites selected
for specific engineering works, especially those involving
heavy loads or excavations deeper than the depths of layers
here reported. Alzo, inspection of sites, especially the small
ones, is needed because many delineated areas of a given
soll mapping unit may contain small areas of other kinds
of soil that have strongly contrasting properties and differ-
ent suitabilities or limitations for soil engineering.

Some terms used by soil seientists may be unfamiliar to
engineers, and some words have different meanings in soil
science than they have in engineering.

Engineering classification systems

The two systems most commonly used in classifying soils
for engineering are the AASHO system () adopted by
the American Association of State ITighway Officials, and
the Unified system (70) used by the Soil Conservation
Service engineers, Department of Defense, and others.

The AASHO system is used to classify soils according
to those properties that affect use in highway construc-
tion. 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,
the best soils for subgrade (foundation). At the other ex-
treme, in group A-7, are clay soils that have low strength
when wet and are the poorest soils for subgrade. The best
soils for subgrade are, therefore, classified as A—1, the next
bhest as A2, and so on to class A-7. Tf laboratory data are
available to justify a further breakdown, the A-1, A-2,
and A-7 groups are divided as follows: A-I-a, A-1-b,
A-2-4, A25 A-2-6, A-2-7, and A-7-5 A-7-6. If soil
material i3 neara classification boundary, it is given a sym-
bol showing both classes; for example, A-2 or A-4. The
relative engineering values of the soils within a group can
be indicated by group index numbers, ranging from 0 for
the best material to 20 for the poorest. Labhoratory test data
are needed to establish group index numbers. Although
such data_are available for certain soils of this survey
area (se no group indexes are shown.

The AASHO and Unified classifications for tested soils
are shown in[table 8} estimated classifications for all soils
mapped in the survey area are given in

In the Unified System soils are classified according to
particle-size distribution, plasticity index, liquid limit,
and organic-matter content. Soils are grouped in 15 classes,
Thero are eight classes of coarse-grained soils, identified as
GW, GP, GM, GC, SW, SP, SM, and SC; six classes of
fine-grained soils, identified as M, CL, OL, MH, CH, and
OT1; and one class of highly organic soils, identified at Pt.
Soils on the borderline between two classes are designated
by symbols for both classes; for example, MT~MH,
Soil properties significant to engineering
[_Table 4 Iprovides estimates of soil properties important
to engineering. The estimates are based on field classifica-
tion and descriptions, physical and chemical tests of se-
lected representative samples, test data from comparable
soils in adjacent areas, and detailed experience in work-
ing with the individual kinds of soil in the survey area.

USDA texture is determined by the relative proportions
of sand, silt, and clay particles in the soil, “Sand,” “silt,”

SOIL SURVEY

“clay,” and some of the other terms in the USDA textural
classification are defined in the Glossary.

Permeability, as used in table 4, relates only to move-
ment of water downward through undisturbed and un-
compacted soil. It does not include lateral seepage. The
estimates are based on the structure and porosity of the
soils. Plowpans, surface erusts, and other properties re-
sulting from use of the soils are not considered.

Available water capacity is the capacity of a soil to store
water available for use by most plants. It is commonly de-
fined as the difference between the amount of soil water at
field capacity and the amount at wilting point. Tt is com-
monly expressed as inches of water per inch of soil.

Reaction 1s the degree of acidity or alkalinity of a soil
expressed in pH values. A soil that tests to pI1 7.0 is pre-
cisely neutral in reaction because it is neither acidic or
alkaline. Increasing values of pH from pH 7.0 indicate
increased alkalinity; decreasing values from pH 7.0 indi-
cate inereased acidity.

Salinity of the soil is based on the electrical conductivity
of the saturated soil extract, as expressed in millimhos per
centimeter at 25° C. Salinity affects the suitability of a
soil for crop production, its stability when used as a con-
struction material, and its corrosiveness to other materials.

Shrink-swell potential is an indication of the volume
change to be expected of the soil material with changes in
moisture content. Shrinking and swelling of soils cause
much damage to building foundations, roads, and other
structures. A high shrink-swell potential indicates haz-
ards to the maintenance of structures constructed in, on, or
with such materials, High shrink-swell clays are extensive
in soils throughout the survey area. The detrimental ef-
fects of shrink-swell action have been reflected in damage
to roads, fences, and other structures.

Potential for frost action is an indication of the po-
tential cffects on structures that result from freezing and
subsequent thawing of soil materials. Such action pertains
not only to the effect of heaving on structures as freezing
progresses, but also to excessive wetting and loss of soil
strength upon thawing.

Corrosion of untreated steel pipe in contact with soil is
not covered in table 4, but it is considered to be a severe
hazard in Surprise Valley-Home Camp Area. The hazard
is most eritical in the wet soils: soils of the more acid parts
of the survey area; and the acid soils of the more humid
mountainous areas. Corrosion of concrete in contact with
soil is a moderate to severe hazard in the saline soils and
most of the soils in arid parts of the survey area where
salts tend to accumulate in the subsoil or substratum.

Interpretations of engineering properties

contains selected interpretations useful to engi-
neers and others who plan to use soil material in construc-
tion of highways, farm facilities, buildings, and sewage
disposal systems. Detrimental or undesirable features are
emphasized, but some very important desirable features
are also listed. The ratings and other interpretations in this
table are based on the estimated engineering properties of
the soils given inftable 4] on available test data, including
those in fable 6,Jand on field experience. Although the in-
formation directly applies only to soil depths indicated in
table 4.]it is reasonably reliable to depths of about 5 or 6
feet.
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Table 5|rates the soils according to their suitability as a
source of sand, gravel, and road fill. It gives the degree of
limitations and principal reasons for assigning a rating of
moderate or severe where soils are used as sites for septic
tank absorption ficlds, shallow excavations, dwellings
without basements, and local roads and streets. It gives the
soil features that affect the construction, operation, or
maintenance of pond reservoir areas; embankments, dikes,
and levees; cropland and pasturc drainage structures; and
irrigation systems.

Ratings for sand and gravel are based on the probability
that mapped arcas of the soil contain deposits of sand and
gravel and provide guidance in locating them. The ratings
do not indicate the quality or size of the deposits.

Road fill is material used as an embankment, to support
the subbase and base course or surface course. The ratings
indicate the performance of soil material moved from bor-
row areas for these purposes.

Limitations for septic tank absorption fields are related
mainly to permeability, location of water table, and sus-
ceptibility to flooding.

Shallow excavations are those less than 6 feet deep. They
are made for a variety of purposes, such as basements,
ditches, graves, underground cables, pipelines, and sewers.

Ratings for dwellings are based chiefly on soil charac-
teristics affecting foundations, but slope, susceptibility to
flooding, seasonal wetness, depth te bedrock, and other
conditions are considered.

Ratings for local roads and streets pertain to construc-
tion and maintenance of improved roads and streets hav-
ing some kind of all-weather surfacing, commonly asphalt
or conerete, that are expected to carry automobile traffic all
year, but not fast-moving, heavy trucks,

Pond reservoir areas are affected mainly by seepage loss
of water, and the soil features considered are those that
influence such seepage.

Features of both the subsoil and the substratum are
important considerations in constructing embankments,
dikes, and levees,

The factors considered for cropland and pasture drain-
age of soils affected by wetness are those features of the
soil that affect the installation and performance of surface
and subsurface drainage systems.

The factors considered for irrigation are those features
of the soil that affect its stability under irrigation.

Engineering test data

Table 6 [contains the results of engineering tests per-

formed by the Division of Highways, State of California,
on several important soils in Surprise Valley-Home Camp
Arca. The table shows the specific location where samples
were taken, the depth to which sampling was done, and the
results of tests to determine particle-size distribution and
other properties significant in s=oil engineering. The fol-

lowing paragraphs explain and define some of the data
glvenln
Maximum dry density is the maximum unit dry weight

of the soil when it has been compacted at optimum mois-
ture content by the prescribed method of compaction. The
moisture content which gives the highest dry unit of
weight is called the optimum moisture content for the spe-
cific method of compaction.

Mechanical analysis data show the percentages, by
weight, of soil particles that pass through sieves of speeci-
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fied sizes. Sand and other coarser materials do not pass
through the No. 200 sieve; silt and clay do. Percentages of
particles smaller than openings in the No. 200 sieve were
determined by the hydrometer method, rather than by the
pipette method that most soil scientists use in determining
the clay in soil samples.

Liquid 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 2 semisolid to a plas-
tic state. If the moisture content is further inereased, the
material changes from a plastic to a liquid state. The plas-
tic limit is the moisture content at which the soil material
passes from solid to plastic. The liquid Linut is the mois-
ture content at which the material changes from plastic to
liquid. The plasticity index is the numerical difference be-
tween the liquid limit and the plastic limit. It indicates the
range of moisture content within which a soil material is
plastic.

The AASHO and Unified classifications are explained
under the heading “Fngineering Classification Systems.”

Hydrologic groups

Information about runoff is essential to flood-control
planning. In an engineering handbook * developed by hy-
drologists of the Soil Conservation Service, the Forest
Service, and other agencies, the major soils of the United
States are placed in four hydrologic groups. The basis of
the groupings is intake of water at the end of long-dura-
tion storms, after prior wetting and opportunity for swell-
ing, without consideration to the protective effects of vege-
tation. The criteria for the four groups, and the soil scries
of the survey area that are in each group, are as follows:

Group A -~—This group consists of soils that have a high
infiltration rate even when thoroughly wetted. These soils
are mainly deep, well-drained to excessively drained sands
or gravels. They have a high rate of water transmission
and a low runoff potential. The soil series of this survey
area that are in group A are: Donica and Zorravista.

Group B—This group consists of soils that have a mod-
erate infiltration rate when thoroughly wetted. These soils
are mainly moderately deep to deep, moderately well
drained to well drained, and moderately fine textured to
moderately coarse textured. These soils have a moderate
rate of transmission. The soil series of this survey area in
group B are: Bidwell, Cummings, Gorzell, Ilapgood,
Hartig, Longval, McConnel, Newlands, Snag, and Sur-

rise.

P Group C.—This group consists of soils that have a slow
infiltration rate when thoroughly wetted. These solls are
mainly those that have a layer that impedes the downward
movement of water or that have a moderately fine texture
to fine texture and a slow infiltration rate. They have a slow
rate of water transmission. The soil series of this survey
area that are in Group C are: Bicondoa, Bluebell, Bunt-
ingville, Campone, Couch, Four Star, Foxmount, Home
Camp, Hovey, Jesse Camp, Langston, Lolak, Lyonman,
Mendeboure, Nevador, Schamp, Simpson, Survya, Tourn,
Waca, and Welch.

Group D.—This group consists of soils that have a very
slow infiltration rate when thoroughly wetted. These soils

* Engineering Handbook, Hydrology, Supplement A, Sec. 4, Soil
Conservation Service, USDA.
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are mainly clay soils of a high swelling potential ; soils that
have a high permanent water table; soils that have a clay-
pan or clay layer at or near the surface; and shallow soils
over nearly impervious materials. They have a very slow
rate of water transmission. The soils series of this survey
area that are in Group D are: Boulder Lake, Bregar, Cat-
nip, Cummings, clay variant, Crutcher, Disabel, Dang-
berg, cold variant, Espil, Fertaline, Hussa, Karlo, Kis-
ring, Madeline, Mascamp, Mosquet, Ninemile, Old Camp,
Olson, Pegler, Powley, Raglan, Survya, hardpan variant,
Toney, Vylach, Waca, shallow variant. and Weimer.

Formation and Classification
of the Soils

In this section, the factors that influence soil formation
are discussed and the soils are classified in the higher cate-
gories of the classification system.

Factors of Soil Formation

Soil is a natural body on the surface of the earth, in
which plants grow. It is a mixture of rock and mineral
matter, organic matter, water, and air, which occur in
varying proportions. The rocks and minerals are frag-
mented and partly or wholly weathered. Soils have dis-
tinctive layers, or horizons, that are the product of
environmental forces acting upon materials deposited or
accumulated by geological agencies, The layers are more
distinet in some soils than in others.

The characteristics of the soil at any given point are de-
termined by the interaction of (1) the parent material;
(2) the climate in which the parent material has accumu-
lated and has existed since accumulation; (3) the relief or
topography, which influences the local, or internal en-
vironment of the soil, its drainage, moisture content, aera-
tion, susceptibility to erosion, and exposure to sun and
wind; (4) the biological forces that act upon the soil ma-
terial; and (5) the length of time that climate, relief, and
biologieal factors have acted on the parent material.

Parent material

Parent material is the weathered rock or unconsoli-
dated material from which soils form. The hardness,
grain size, and porosity of the parent material and its
content of weatherable minerals greatly influence soil
formation. Main sources of parent material in Surprise
Valley-Home Camp Area are: hard rock, weakly to
strongly consolidated pyroclastic rocks, alluvium, and
sandy eolian material.

Hard rock sources of parent material principally in-
clude massive and jointed basalt, rhyolite, and andesite,
These rocks contain considerable minerals that weather
to form clays. Rhyolite contains considerable quartz and
yields much quartz sand as a weathering product. The
various kinds of hard rock in the Area provide the parent
material for a large part of the soils on mountains and
plateaus. Generally, under comparable conditions, basalt,
rhyolite, and andesite weather at a slower rate than other
kinds of rock in the Area.

Voleanic tuff, ash, breccia, obsidian, and agglomerate
are terbedded with basalt, andesite, and rhyolite on the
mountains and plateaus. Tuff also is interbedded with
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some of the older valley alluvium. Ash occurs in varying
amounts in most of the parent materials within the survey
Area. The pyroclastic rocks have a mineralogical composi-
tion comparable to the various hard volcanic-flow rocks
with which they are associated. They consequently
weather to yield similar clays and other products of
weathering. Because they are generally softer and more
porous, the pyroclastic rocks are believed to weather more
rapidly than the more massive hard rocks.

Alluvium, which is the parent material for the major
area of soils in the valleys, consists of sandy, loamy, and
clayey materials of mixed mineralogical composition that
washed from surrounding uplands. These parent materials
were deposited on aluvial fans, or narrow flood plains,
and in lake basins. Alluvial deposits on alluvial fans and
flood plains are mostly loamy textured and contain vary-
ing amounts of gravel, cobblestones and stones in places.
Because of high porosity, particle-size characteristics, and
a_high content of weatherable minerals, these kinds of
alluvial deposits have a potential for rapid weathering.

Alluvial deposits in lake basins consist mostly of silty
and clayey material that contains varying amounts of
saline salts. Gravel and sand occur within the basins as
bars, embankments, and other shoreline deposits. Weather-
ing of the silty materials can proceed rapidly under favor-
able conditions because of the high content of weatherable
minerals and high porosity. The clayey materials contain
low amounts of weatherable minerals and have low per-
meability. Weathering is consequently slow and less
obvious than in other parent materials in the Area.

LEolian deposits are in localized dune areas within val-
leys and generally border the east side of playas and
intermittent lakes. These materials are sands of mixed
mineralogical composition. They are porous and, under
favorable conditions, have a potential for considerable
alteration.

Because of the general mineralogical similarity in the
parent materials of Surprise Valley-Home Camp Area,
soil formation under comparable climate, relief, and
biological conditions tends toward the development of
soils that have similar kinds and sequences of horizons.
Notable exceptions are those soils that formed in clayey
parent materials, and those soils that contain considerable
amounts of voleanic ash and glass. High shrink-swell
action in clayey materials tends to restrict the development.
of subsurface horizons by causing mixing. The availability
of silica in materials that contain ash and glass tends
to form subsurface horizons cemented with silica.

Climate

The climate of Surprise Valley-Home Camp Area gen-
erally is characterized by warm, dry summers and cool,
moist winters. The average annual precipitation ranges
from about 6 inches at the lowest elevation to about 20
inches in some of the higher elevation areas. The average
annual air temperature ranges from about 49° to 42° F.
or fower in some of the high mountains. Major climatic
variations are the result of the cffect of topography and
relief. As a consequence, the soils within the Area reflect
a general zonation with increasing elevation.

At the lowest elevations (4,400 to 4,600 feet) the precip-
itation is about 6 to 8 inches. Weathering of parent mate-
rials is slow, leaching is incomplete, and eluviation and
illuviation proceeds at a minimal rate. The cover consists
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mostly of a sparse stand of drought- and salt-tolerant
shrubs. Typical soils are low in content of organic matter
and have a light-colored, thin A horizon.

As the clevation increases there is an accompanying in-
crease in precipitation. This is reflected by deeper leach-
ing of salts and calcium carbonate, decreasing reaction,
changes in kind and density of vegetation, and thickening
and darkening in the color of the A horizon.

At high elevations where the precipitation is about 20
inches, leaching of salts and carbonates is more intensive,
the soils are slightly to medium acid, and the A horizon is
thick and high in content of organic matter.

Freezing and thawing generally occur during winter
throughout the Area, except for those parts that generally
are insulated by snow cover. The effects of frost action are
discernible by the heaving of plants, development of mini-
ature stone-rings, and erosion of surface soil resulting from
gaturation during daytime thaw.

Biological forces

Plants, animals, insects, and microflora are important
biological forces that affect soil formation in the survey
area. Plants appear to have the dominant effect.

On the poorly drained areas, the dense growth of sedges,
grass, and other plants supply the organic matter that gives
Bicondoa, Buntingville, Four Star, Welch, and other soils
a dark color.

Plants, because of climatic controls, reflect considerable
variations in kinds and amounts of vegetation as ecleva-
tion increases. On basins, flood plains, alluvial fans, and
terraces of the low elevations, the plants are principally
desert shrubs. Because of the scarcity of available moisture,
plants cover only a small part of the surface. They add
little organic matter to the soil, give little protection from
wind, and provide meager shade. Salt-tolerant shrubs,
which occur in this kind of plant cover, also tend to recyele
salts from deeper subsurface layers to the surface soil.

Alluvial fans, terraces, and foothills of higher elevations
have a plant cover of shrubs and grass, which is transi-
tional from the desert shrub to the upland shrub and tree
plant cover. The density of plants in these areas is some-
what greater, and the soils have accumulated more organic
matter and have a darker colored A horizon.

The plateaus and mountainous areas have denser stands
of plants, which are dominated by shrubs, grass, and trees.
Because of the more abundant vegetation, the A horizon
of the soils in these areas is dark colored, has granular
structure, and has increased considerably in thickness.

Relief

Relief, through its controls on drainage, runoff, and ero-
sion, has had an important effect on soil formation in the
survey area. Physiographic features of the arca, which
control relief to a considerable extent, include: (1) north-
south oriented mountain ranges; (2) volcanic plateauns;
and (3) enclosed valleys.

The mountain ranges are mainly characterized by ex-
cessive relief. Runoff is rapid to very rapid. and eroston is
capable of functioning at a rapid rate. The removal of
material by crosion slows soil development. Because of
erosion soil development is reflected primarily by dark A
horizons. B2t horizons and cambic horizons occur on some
more stable landscapes where there is enough vegetation
to check erosion. Bluebell, Campone, Foxmount, Hapgood,
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Hartig, and Waca soils are examples of soils where soil
formation has been unable to act over sufficient periods of
time on parent material because of the effects of erosion.

The volcanic plateaus have normal to subnormal relief.
Runofl is slow to medium, and the removal of material by
erosion is minimal. Because erosion is so slow, soil develop-
ment has been able to proceed over a considerable period
of time. The soils developed on these landscapes conse-
quently have a relatively thin A horizon and a clayey B2t
horizon, and they are underlain by bedrock or duripan.
Catnip, ¥spil, Fertaline, and Toney soils are examples of
soils that have developed on the plateaus.

The valleys are essentially basins that receive drainage
from surrounding uplands. A typical valley is character-
ized by having a nearly flat playa or intermittent lake in
its lowest part, which is bordered by lacustrine terraces
and numerous relict beach bars, embankments, and other
shoreline features. Large alluvial fans flank upland moun-
tains and encroach on the lower lying terraces, lake shore-
lines, and playas.

The terraces, alluvial fans, and shoreline features have
mostly normal relief. Erosion is essentially in equilibrium
with the rate of soil development. Examples of soils that
have formed on these landscapes include Bidwell, Donica,
Nevador, and Surprise soils.

The low flat terraces and narrow flood plains have flat or
concave relief. Runoff is very slow, and the drainage-
restricted wetness in these soils causes mottling. The soils
in these arcas support, dense stands of meadow vegetation
that has resulted 1n a dark-colored A horizon because of
the large additions of organic matter to the soil. Some
soils that are subject to a high water table contain exces-
sive soluble salts in their upper horizons. These soils are
light colored and some have salt crusts on their surface.
Examples of some of the soils developed on flat or concave
surfaces include Bicondoa, Buntingville, Hovey, and
Hussa soils.

Time

The effect of time on soil formation in Surprise Valley-
Home Camp Area is readily apparent. The existence of
flood plains, lacustrine terraces, sequences of alluvial fans,
and the stable volcanic plateus indicates the relative age
of soils formed on these landscapes.

The flood plains and presently aggrading alluvial fans
are the most recent parent materials. Some recent parent
materials that have been exposed to weathering by erosion
are also in the steep mountains. Soils on these recent land-
forms have little or no profile development other than the
formation of an A horizon. Crutcher soils on flood plaing
and Hapgood soils in upland areas are examples of soils
that formed in recent parent material.

The intensity of soil development increases in sequence
from recent to older landscapes. On lacustrine terraces that
are believed to date back to the close of the Pleistocene
epoch and on alluvial fans and stable mountain areas of
comparable age, the soils have developed an A horizon and
a cambic I3 horizon or weak B2t horizon. Hartig, McCon-
nel, Pegler, Raglan, and Surprise soils are examples of
soils that formed on landscapes of this age,

On landscapes that are believed to date back to late in-
terpluvial periods of the Wisconsin stage, the soils have
developed distinct A1 and B2t horizonsand, in some areas,
Cca and Csi horizons. The B2t horizon is more strongly
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expressed and ranges in texture from clay loam to light
clay. Major soil development in these soils probably took
place prior to the Recent epoch. Bidwell, Hart Camp, Mos-
quet, Nevador, and Newlands soils are examples of soils
believed to date back to late in the Wisconsin age.

Older alluvial fans, terraces, and plateaus are believed
to date back to the earlier part of the early Wisconsin stage
of the Pleistocens epoch. Soils on these landscapes have
an A1 horizon and a fine and very fine, prismatic B2t hori-
zon. Some soils on these landscapes have also developed
indurated, silica-cemented hardpans. Stones and cobble-
stones are only on the surface of some of these soils, possi-
bly indicating frost activity during glacial periods of the
Pleistocene epoch or a residual effect from longtime weath-
ering and deepening of the soil profile. Soils that are be-
lieved to represent total eifects of soil development over a
period of time dating to the early Wisconsin age include
Catnip, Espil, Fertaline, Madeline, Ninecmile, and Toney
soils.

Comparisons of soil profiles and the relative age of land-
scapes indicate that soils having distinet argillic (Bt) hori-
zons may have developed their primary characteristics
during the Wisconsin stage of the Pleistocene epoch. This
indicates that soil development in Surprise Valley-Home
Camp Area has not been a rapid process.

Classification of the Soils

Soils are classified so that we can more easily remember
their significant characteristics. Classification enables us
to assemble knowledge about the soils, to see their rela-
tionships to one another and to the whole environment, and
to develop principles that help us understand their be-
havior and their response to manipulation. First through
soil 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 applied in man-
aging farms, fields, and range Jands: in developing rural
areas; in engineering work; and in many other ways. They
are placed in broad classes to facilitate study and compari-
son in large areas, such as counties and continents.

The present system of soil classification (8) was adopted
for general use by the National Cooperative Soil Survey
in 1965. It has been under continual study and revision.
The system has gix categories. Beginning with the most
inclusive, these are the order, the suborder, the great group,
the subgroup, the family, and the series. These categories
are defined briefly in the paragraphs that follow. The
classification of the soil series of the Surprise Valley-Home

Camp Area into the more inclusive categories is shown in
[fe 7

OrpER. Ten soil orders are recognized in the current
system. They are Entisols, Vertisols, Inceptisols, Aridisols,
Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and Histo-
sols. The properties used to differentiate the soil orders are
those that tend to give broad climatic groupings of soils.
Two exceptions, ntisols and Histosols, occur in many dif-
ferent elimates. Four of the orders—Aridisols, Entisols,
Inceptisols, and Mollisols—are represented in this survey
area.
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SusorpErR. Each order is divided into suborders, pri-
marily on the basis of soil characteristics that seem to pro-
duce classes having the greatest genetic similarity. The
suborder has a narrower climatic range than the order. The
criteria are chiefly chemical or physical properties that
reflect either the presence of waterlogging or differences in
climate and vegetation.

Great Grour. Each suborder 1s divided into great
groups according to the presence or absence of certain sig-
nificant genetic horizons, or of certain significant proper-
ties of these horizons if they are present, or of certain sig-
nificant soil properties at specified depths.

Stserour. Kach great group is divided into subgroups,
representing the central (typic) segment of the great
group, and others, called intergrades, that have some prop-
erties of another group, suborder, or order.

Famrry. TFamilies are established within each sub-
group, principally on the basis of properties important to
the growth of plants, but also on the basis of properties
relevant to other uses of the soils. Among the properties
considered are texture, mineralogy, reaction, soil tempera-
ture, permeability, consistence, and thickness of specified
horizons or defined layers.

Skries. The series consists of a group of soils that
formed from a particular kind of parent material and have
genetic horizons that, except for texture of the surface soil,
are similar in significant characteristics and in arrange-
ment in the soil profile. Among these characteristics are
color, structure, reaction, consistence, and mineralogical
and chemical composition.

General Nature of the Area

The Surprise Valleyv-Home Camp Area has a typical
basin and range topography with north-south oriented
mountain ranges and valleys that have internal drainage.
A small area in northeastern Lassen County drains to the
Pit River, then on to the Pacific Ocean via the Sacramento
River. The Warner Mountains, to the west of Surprise
Valley, are very steep and rugged mountains that have
been uplifted through faulting. These mountains have
peaks that are over 9,000 feet in elevation. They provide
watershed storage areas for irrigation water in Surprise
Valley.

Ninety-seven percent of the cultivated acreage is on
lake terraces, alluvial fans, and flood plains along the
eastern base of the Warner Mountains in Surprise Valley.
These areas are irrigated; alfalfa, small grain, meadow
hay, and pasture are the principal crops. Dryland farming
is very limited. Headquarters for practically all ranching
operations are in this area.

The Home Camp part consists of steep mountains, vol-
canic plateaus, lake terraces, alluvial fans, flood plains,
and playas. Tt is used for range and provides spring,
summer, and fall grazing for livestock that is raised on
the base properties of Surprise Valley.

Water Supply

Approximately 10 perennial creeks flow into Surprise
Valley, the major ones being Bidwell, Cedar, Owl, Eagle,
and Bare. The water yield of these creeks varies from
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TasLe 7.—Classification of soil series into higher categories
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[The category of the great group is not shown separately in this table, beeause the second word of the subgroup name is the name of the

great group]

Series

Family

Subgroup

Order

Bicondoa .. __.. I
Bidwell .________ _ ___
Bluebell. _____________
Boulder Lake__ __ _____

Bregar____ . . . .

Buntingville_ _ ________
Campone.___ ..
Catnip_____ o

Cruteher_ ____________
Cummings______ ._____
Cummings, clay sub-

so0il variant.
Dangberg, cold

variant.
Disabel _.___________.
Donica__ . ___. .
HMepilo oo ______. ...
Fertaline ____ .
Four Stay_
Foxmount_ . . ______
Gorgell_________ .
Hapgood_ .. _
Hart Camp_ _
Hartigto_____________
Home Camp__________

Karlo______ e
Kisring. ... _____ .
Langston_. .. __
Lolak _____ . __ I
Longval __________ -
Lyonman_.. . .
Madeline_ ______.__ -
Mascamp._ . ___ o
MeConnel . __ ... ___
Mendeboure__ ________
Mosquet. ._._______.__

Nevador
Newlands
Ninemile. _ . _ ________
Old Camp._______.___
Olson__ ______________

Simpson___._. e
Snag_________________
Surprise_ ... _.._____
Survya__ . ________

Survya, hardpan
variant.

Waea, shallow variant_ .
Weimer. .. _________
Welch
Zorravista_ ___________

Fine, montmorillonitie (calcareous), frigid__.
PFine-loamy, mixed, mesic. __________ ____

Loamy-skeletal, mixed ___ ... _______

Fine, montmorillonitie, nonaeid, frigid__ . ___________
Loamy-skeletal, mixed, frigid____ .~ __ I
Fine-loamy, mixed, noncalcareous, mesic. .. _______._
Loamy-skelotal, mixed . _____ . _ e

Very fine, montmorillonitie, frigid_ __________________
Fine, montmocsillonitic, mesic _____________ _____ _ -
Fine, montmorillonitie (calearcous), frigid .. _________ |
Medial, caleareous, freigid _ . __ e
Medial over clayey, caleareous, frigid_ . ____ .. __ . __.
Fine, montmorillonitie, frigid_-._ .

Fine, montmorillonitie, frigid_____________________ -

Loamy-skeletal, mixed, mesic________ ‘

Fine, montmorillonitic, frigid_______________________
Fine, montmorillonitic, frigid__ _. ________.__________
Coarse-loamy, mixed, nonecalecareous, frigid_ _______ . __
Loamy-skeletal, mixed - .. _____________
Fine-loamy over sandy or sandy-skeletal, mixed, mesic__
Loamy-skeletal, mixed - _ ... __________
Loamy, mixed, frigid, shallow _______ ___ __________
Loamy-skeletal, mixed, frigid.. _ . ________.____________
Clayey-skeletal, montmorillonitie ___________________
Fine-loamy, mixed, frigid __________ _ _ ____________
Fine-loamy, mixed (calecareous), frigid _____ N
Fine-silty, mixed, frigid___________________________.
Very fine, montmorillonitie, frigid_ __________________
Fine-loamy, mixed, mesie_____________________ _____.
Fine-loamy over sandy or sandy-skeletal, mixed, mesic. _
Fine, montmorillanitic (calcareous), frigid .. .__________
Coarse-loamy, mixed . ..o _________
Fine-loamy, mixed .. ___________________________._.
Clayey, montmorillonitie, frigid __ _ _ ______________
Loamy-skeletal, mixed, frigid________________.______
Sandy-skeletal, mixed, mesic_________ _________ ______
Clayey-skeletal, montmorillonitic, frigid______________
Clayey, montmeorillonitic_______ . ___ ____

Fine-loamy, mixed, mesic
Fine-loamy, mixed

Clayey, montmorillonitie, frigid_____________________ i

Loamy-skeletal, mixed, mesic_ - _ . ____________._____
Fine-loamy, mixed, frigid..._ . _ ______
Loamy, mixed, mesic, shallow _.______.__..________
Fine, montmorillonitie, frigid_______________
Fine-loamy, mixed, mesie. . ______________._. ___ __
Fine, montmorillonitic, mesic._._____________________
Fine, montmorillonitie, mesic.. . __________.
Loamy-skeletal, mixed_.___________________________
Coarsc-loamy, mized, mesic._.__________ .. __
Clayey over sandy or sandy-skeletal, montmorillonitic,
mesic.
Finc-loamy, mixed, mesic.__.__________ U

Fine, montmorillonitic, frigid__________________. _..__
Mediad _____________._ }
Fine-loamy, mixed, mesic_ . ______. ... ____________
Cindery_____________ . _______
Loamy-skeletal, mixed_. ____._ . __________________
Very fine, montmorillonitic, noncalearcous, frigid_ _. . __
Fine-loamy, mixed, noncalcarecus, frigid
Mixed, mesic. o oo _____.. .

Fluventic Haplaguolls_ ____________
Aridie Caleic Argixerolls. ___._._._.._
Argie Pachie Cryoborolls_ . _________
Vertic Taplaquepts. ... ___________
Lithic Xerollic Haplargids___ . ______
Typie Argiaquolls_ _____

Xerollic Natrargids_.___________.__
Xerollic Natrargids_ .~~~ __
Xeric Torrifluvents________________
Mollic Andaquepts_ _______________
Histic Andaquepts_ _______________

Aquic Haplic Nadurargids__________

Xerollic Natrargids_ _______________
Aridie Haploxerolls ___.____________
Aridie Durixerolls_ _ _____ R
Xerollic Nadurargids_ . .. ___._.__.
Cumulie Haplaquolls__ ____________
Typic Cryoborolls_________________
Durixerollic Haplargids. . _________
Pachic Cryoborolls__ ______________
Aridie Argixerolls . ._______________
Aridie Haploxerolls________________
Aygic Cryoborolls. . _.______________
Aquic Calciorthids
Fluventic 1laplaguolls . ____________
Xerollic Camborthids___________
Torrertic Haploxerolls. . ___________
Aquic Duric Caleiorthids_ __________
Xerollic Haplargids_ _ . ____________
Fluventic Halaquepts. . _________
Typic Cryumbrepts .. ___________
Argie Cryoborolls .. ________________
Aridic Lithic Argixerolis.___________
Aridic Lithic Argixerolls ... _..______
Xerollic Camborthids_ . ___ ______
Pachic Argixerolls. . _._________.___
Ruptie-Haplic Argic Lithi¢ Cryo-
borolls.

Durixerollic Haplargids_ - __________
Argic Cryoborolls ... ____
Aridic Lithic Argixerolls . ___ . _______
Lithic Xerollie Haplargids__________
Xerollic Durargids..._________._____
Typic Camborthids ___ _ _ _ __ __
Aridic Durixerolls . _ _._____________
Duriec Camborthids_______________
Xerollic Haplargids ... ____
Aridic Argixerolls . _______________
Pachic Cryoborolls_ . _____________
Aridie Haploxerolls________________
Typic Natrargids . ... ______

Xerollic Natrargids________________
Andeptic Cryoborolls__ ____________
Haplic Durargids
Typic Cryandepts_ ... ____________
Lithiec Cryumbrepts . _____ ____
Vertic Haplaquolls. .
Cumulic Haplaquolls
Xeric Torripsamments_ ____________

Mollisols.
Mollisols.
Mollisols.
Inceptisols.
Aridisols.
Mollisols.
Mollisols.
Aridigols,
Aridisols.
FEntisols.
Inceptisols.
Inceptisols.

Aridisols.

Aridisols.
Molligols.
Mollisols,
Aridisols.
Mollisols.
Mallisols.
Aridisols.
Mollisols.
Mollisols.
Mollisols.
Mollisols.
Aridisols.
Mollisols.
Aridisols,
Mollisols.
Aridisols.
Aridisols.
Inceptisols.
Inceptisols.
Mollisols.
Mollisols.
Mollisols.
Aridisols,
Tollisols.
Tollisols.

Aridisols.
Mollisols.
Mollisols.
Aridizols.
Aridisols.
Aridisols.
Mollisols.
Aridisols.
Aridisols.
Mollisols.
Mollisols.
Mollisols.
Aridisols.

Aridisols.

Aridisols.
Mollisols.
Aridisols.
Inceptisols.
Inceptisols.
Mollisils.
Mollisols.
Entisols.

! These soils are taxadjuncts to the Hartig series. They have bedrock at a depth of 20 to 40 inches and are dry in most ycars.
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year to year, depending upon the amount of snow during
the previous winter. The pealk runoff from most of these
creeks oceurs during May (5). The flow during June has
been calenlated to equal one-third to two-thirds of the flow
during May, and the flow during July is typically less than
one-half to about one-fourth of that for June. In normal
years these crecks yield adequate water for irrigation of
most erops grown. All creek waters are adjudicated by
the California Department of Water Resources.

Several reservoirs provide a more uniform flow of jrri-
gation water on favored ranches, The Fee, Sworinger, and
Newlands reservoirs are the major ones in the Area. The
steep gradients of the crecks, together with the porous
nature of the alluvium, discourages the construction of
reservoirs on most creeks in the Warner Mountains. A few
reservoir sites on the east side of the Valley may prove to
be desirable storage areas.

Water quality generally is good. During runoff in spring
most of the creeks provide water of excellent quality for
irrigation, but in Tecent years, more reliance has been
placed upon ground-water wells for Irrigation. This is
because much of the creek water is lost as heavy runoff
early in spring and through deep Fercolation._ The water
from ground-water wells is also of good quality and de-
sirable for irrigation water.

Several hot springs are in Surprise Valley. These springs
are poor sources of irrigation water for cultivated crops
because they contain excessive amounts of soluble salts,
sodium and boron. The water is mainly used to irrigate
native meadows of plants that tolerate salt in the immedi-
ate vieinity of the springs.

In the Nevada part of the survey area, Upper Cockrell
and Lower Cockrell are the major reservoirs. They pro-
vide good-guality jrrigation water for the farming devel-
opment at Duck Flat. Most of the streams in the Home
Camp Area are relatively short, have irregular profiles,
and have canyons that are generally narrow and steep-
sided (7). Two of the major perennial streams in the Home
Camp Area are Wall Canyon Creek, which drains to the
Upper Cockrell Reservoir, and Lost Creek. The streams
are fed principally by snowmelt and storm runoff, and
their flow, therefore, is short lived, occurring mostly
during the spring and early in summer. Most of the streams
flow to small reservoirs or to playas on the valley floors
during periods of peak flow. Much of the stream flow, how-
ever, seeps into streambeds and probably s the largest
source of recharge to ground-water reservoirs.

There are few ground-water irrigation wells in the
Home Camp part of the survey area, but there are many
wells that are used as a source of water for livestock and
for wildlife.

Vegetation

Vegetation throughout the Area is highly variable and
dependent. on climatic and soil conditions. It is grouped
into four broad categories:

(1) Vegetation on low-lying alluvial fans and lake ter-
races and adjacent to playas in a precipitation zone of 4
to 8 inches. This group consists of shadscale (Atriplex
confertifolia), bud sagebrush (Artemisia spinescens),
greasewood (Sarcobatus vermiculatus), inland saltgrass
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(Distichlis stricta), alkali seepweed (Suaeda fruticosa),
and iodinebush (Allenrolfea occidentalis).

(2) Vegetation on intermediate alluvial fans and lake
terraces in a precipitation zone of 8 to 10 inches, This
group includes big sagebrush (Artemisia tridentata),
spiny hopsage {Grayia spinosa), and rabbitbrush (Chrys-
othamnus spp.).

(3) Vegetation on upland terraces, alluvial fans, moun-
tain plateaus, and mountain slopes in a precipitation zone
of 10 to 16 inches. This group includes big sagebrush (Ar-
temisia tridentata), low sagebrush (Artemisia arbuscula),
antelope bitterbrush (Purshia tridentata), serviceberry
(Amelanchier alnifolia), snowberry (Symphoricarpos
occidentalis), Idaho fescue (Festuca idahoensis), blue-
bunch wheatgrass (Agropyron spicatum), needlegrass
(Stipa spp.), and many annual and perennial forbs.

(4) Vegetation in the mountainous uplands in a precipi-
tation zone of 16 to over 20 inches. This group js composed
of ponderosa pine (Pinus ponderosa), Jeffrey pine (Pinus
jeffreyi), white fir (Abies concolor), lodgepole pine (Pinus
contorta), Western white pine (Pinus monticola), curl-
leaf mountainmahogany (Cercocarpus ledifolius), and
aspen (Populus tremuloides).

Industry and Recreation

Industries in the Area consist of livestock, timber, and
recreational enterprises.

Livestock production is the principal agricultural enter-
prise in the Area. The Home Camp part of the Area pro-
vides for spring through fall grazing under grazing
permits granted by the Bureau of Land Management. The
National Forest lands of the Warner Mountains provide
for summer grazing under permits granted by the Forest
Service. The cultivated lands are used for the production
of cereal grains and hay and pasture plants for livestock
late in fall and in winter.

The timber resource is only in the Warner Mountains
and has contributed largely to the local economy through
a single sawmill at Cedarville, California. There are ap-
proximately 53,000 acres of timbered Jands in the Area.

Recreation plays an important role in the economy of
the Area. Camping, hunting, fishing, and rock and artifact
hunting are readily available throughout the Area.

Transportation

Four service centers are in the Area along the west side
of Surprise Valley in California. From north to south,
they are Fort Bidwell, Lake City, Cedarville, and Iagle-
ville. '

Highway transportation is provided by California State
Route 299, Surprise Valley Road, and Nevada State
Routes 84, 34, and 81.

California State Route 299 and the Surprise Valley
Road intersect at Cedarville. California State Route 299
provides access from Cedarville to U.S. Highway No.
395 to the west and joins Nevada State Route 8A at the
California-Nevada State line to the east, connecting Cedar-
ville with Denio, Nevada. Surprise Valley Road traverses
the western side of Surprise Valley and provides access to
Adel, Oregon to the north. It joins Nevada State Route
81 at the California-Nevada State line. Nevada State
Route 81 intersects Nevada State Route 34 at Gerlach,
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Nevada, providing access from Reno, Nevada to Cedar-
ville. State Route 34 turns northward from Gerlach
through the northeastern part of the Area, connecting
Gerlach with Adel, Oregon.

Practically all of the major secondary roads in Surprise
Valley are paved and well maintained. The many access
roads within the boundaries of the Modoc National Forest
are graveled and well maintained during the summer.

The Home Camp part of the Area has many unimproved
roads leading into 1solated arcas. These are infrequently
traveled and can be dangerous, especially during stormy
weather.

No railroad facilities are in the survey area. The nearest
railroad is at Alturas, California, which is 23 miles west of
Cedarville. All products are trucked into and out of the
Area. Two small, well-maintained airstrips nsed by small
aireraft are at Fort Bidwell and Cedarville.

Climate *

Surprise Valley-Home Camp Arca is more than 100
miles inland from the Pacific Ocean, and much of the to-
pography within that distance consists of rugged moun-
tain ranges. The direct influence of the Pacific Occan on
the Area is therefore negligible, even though the ocean
generally dominates the weather over the western part of
the continent. Most migrating winter storms move inland
from the Pacific carrying a heavy load of moisture as a
result of the long trajectory of the air over the water. A
great deal of moisture is extracted as the air moves inland
over the mountaing in western California. The air then
descends in the lee of the mountains before passing across
the Area; consequently, precipitation is considerably
lighter than it would be without the influence of the moun-
tains to the west. Where the air is again lifted by the local
mountains within the Area, precipitation totals and inten-
sities tend to increase.

While the average temperature normally decreases with
elevation, this relation is not always so in the case of ex-
treme temperatures. Both maximum and minimum tem-
peratures are influenced by features of local topography.
Low temperatures in particular can change sharply within
short distances as a result of drainage or blocking of cold
air.

Weather in winter in this Area is marked by the fre-
quent passage of low pressure systems and by the predomi-
nance of maritime polar air. Precipitation is frequent, but
amounts generally are light over the plateaus and some-
what heavier in the mountains, Much of the winter pre-
cipitation is snow. At high elevations, snow cover can
persist for extended periods during the winter, At lower
elevations, snowfall is lighter, and temperatures are
warmer ; hence the snow generally does not remain on the
ground for more than a few days at a time.

Precipitation amounts gradually decrease after Febru-
ary or March as the track of the storm centers tends to
migrate northward. There is, however, a secondary maxi-
mum in May. This increase is associated with the passage
of lows aloft moving across the region. Summer produces

¢ . RoerrT BLFORD, State climatologist, National Weather Serv-
ice, San Francisco, California, and E. ARro RICHARDSON, State
climatologist, National Weather Service, Salt Lake City, Utah,
helped to prepare this section.
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very few storms in the Area, except for occasional thun-
derstorms, and precipitation is very light.

Precipitation.—Seasonal precipitation totals amount to
only 11 inches per year near Sheldon and Vya, increasing
to 20 inches in the Warner Mountains. In one year out of
four on the average, these totals drop to 10 inches and 16
inches, respectively. Totals for the wettest year in each
four years are 13 inches and 26 inches,

The heavier rainfall of less than 3 hours duration gen-
erally is associated with thundershowers late in spring and
in summer. Heavy rainfall of longer duration frequently
is associated with winter storms moving across the Area.
The storms in winter are likely to extend over a wider area
than do the thundershowers.

Snowfall is general over the region, and the annual total
ranges from about 40 inches to 50 inches at lower eleva-
tions to more than 70 inches in some mountain areas. Occa-
sionally snowfall is heavy, and monthly totals of 35 inches
to 40 inches have been reported. Undoubtedly, there are
heavier snowfalls in the mountains, but no measurements
are available for those areas.

Temperature—Summer temperatures are moderate to
warm. Average temperatures in July are generally in the
80’s, and extreme temperatures range from a little below
100° F. up to 110° F. Maximum temperatures of 90° F. or
higher occur from 25 to 40 days per year. Temperatures
drop at night to the middle and upper 40’s.

In January, the average minimum temperatures range
from 12° F. to 19° F., while the extreme lows have dropped
to from —20° . to —30° F. A minimum temperature of
32° F. or colder gencrally occurs 150 to 200 days per year.
In the middle of winter, daytime temperatures generally
are comfortable, and the average maximum temperature in
January is in the middle 30’s.

Under clear skies, there is rapid radiational cooling at
night, generally resulting in low temperatures, especially
in spots where cold air can be trapped. This nighttime
radiational cooling results in occasional late freezes in the
spring and early freezes in the fall.

The growing season, as defined by 32° F. temperatures
in the spring and fall, ranges from 40 days in the eastern
part of the Area to as much as 130 days in the Cedarville
area. Median dates of the last 32° F. temperature reading
in the spring ranged from late in May to late in June,
while the first freeze in the fall is early in Aungust around
Sheldon and late in September in the Cedarville and Lake
City areas.

The growing season at a temperaturc of 28° F. is about
30 days longer than that at 32° F. In the spring, the
median date of the last 28° F. temperature reading ranges
from May to early in June, while the date of the first 28°
F. temperature reading in the fall ranges from late in
September to the middle of October. Since most of the
weather-observing stations in the Area are from 4,300 to
5,300 feet above sea level, only very limited data are
available from higher elevations.

Heating degree days—The heating degree day is a
unit that expresses the amount. of heating required to keep
living quarters at a comfortable temperature. If the aver-
age temperature for a given day is lower than 65° F.,
heating degree day units will accumulate that day ; if the
average temperature is higher than 65° F., no heating
degree day units will accumulate. Thus, an average tem-
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perature of 60° F. results in the accumulation of 5 degree
days, while an average temperature of 55° F, accumulates
10 degree days. Annual totals in the Area range from
6,000 degree days in the western part to more than 8,000
degree days in the eastern part.

Fwoporation—The only records of evaporation avail-
able near the Area are from Tulelake, and because of tem-
peratures in winter, the record doesn’t cover the entire
year. Based on extrapolation from available records, it ap-
pears that the annual evaporation from a Class A pan 1n
the survey Area is between 60 and 65 inches, about 80 per-
cent of which is lost during May through October. Lakes
or reservoirs probably lose only 73 percent to 74 percent
as much by evaporation as does a Class A pan, making the
annual total loss for these larger bodies of water around 45
inches.

Relative humidity—Cool temperatures and frequent
precipitation in winter result in fairly high relative hu-
midity percentages. Averages in January are around 63
percent. On a midsummer afternoon relative humidity
readings are 15 percent or 20 percent on the average and
at night are about 30 percent. Drying north or east winds
occasionally cause the humidity to drop below 10 percent,
creating a serious fire hazard.

Wind.—Because the plateau is at an elevation of 4,000
feet and areas are broad and open, winds occasionally be-
come strong. Very few actual measurements are available,
but estimates made on the basis of other wind data indi-
cate that where the exposure is typical, a wind of 55 miles
per hour or more occurs every other year, a wind of 75
miles per hour or more once in 50 years, and a wind of 90
miles per hour once in 100 years. Protected areas are less
subject to strong winds than open and exposed spots.
Most. of the time, however, wind speeds are less than 15
miles per hour.

Sunshine and eloudiness.—Weather stations in the Area
do not report the amount of sunshine and clondiness. By
interpolation from other points, however, indications are
that the average cloudiness varies from about 70 percent of
the sky covered in winter to as little as 20 percent of the
sky covered in summer. These figures refer only to the
hours between sunrise and sunset; cloudiness at night can
be somewhat greater.

The percentage of possible sunshine ranges from about
45 percent in winter to 90 percent in summer,

Physiography and Geology

The Surprise Valley-Home Camp Area is along the
northwestern fringe of the Great Basin section of the
Basin and Range Physiographic Province. Physiographi-
cally, the Area can be divided basically into north-south
trending mountains and intermontane valleys or basins.
Most of these valleys are enclosed basins that receive all
of the drainage from surrounding mountains.

Tremendous volcanic activity oceurred here during the
Tertiary period. Vast quantities of lava, mainly of basaltic
nature, and associated pyroclastic materials flowed, or were
deposited, over the landscape in almost continuous inter-
bedded masses.

The present relief was formed at the same time as, or
later than. much of this voleanic activity as a result of
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differential uplifting and settling of extensive parts of the
lava plateau. The Warner Mountains, west of Surprise
Valley, and Hays Canyon Range, east of Surprise Valley,
are the most prominent of the mountains formed by fault-
ing. Their crests reach elevations of 7,000 to 10,000 feet
and are at least 2,500 feet above the adjacent valley floors.

Other mountains in the Area are not so high, though
several peaks reach an elevation of 7,000 feet. A resistant
layer of basalt caps the surface throughout much of the
Area and overlies tuffs and agglomerates that are more
susceptible to erosion. The resultant topography is charac-
terized by relatively flat or gently rolling uplands that
are dissected by vertical canyon walls. Block faulting
serves to heighten this feature in many areas where necarly
vertical escarpments rise several hundred feet.

The oldest rocks occur in the Home Camp part of the
Area and consist of Canyon rhyolite and associated welded
tufts of the Oligocene epoch (2). The most recent is
Pleistocene basalt in the northeastern part of I.assen
County (3, 4). Intermediate-aged volcanic rocks consist
of interbedded basalt, andesite, rhyolite, and pyroclastics
of Miocene and Pliocene age.

Time and erosion have only begun to modity the fault-
block topography. Most stream channels and valleys are
in early stages of development. The stream channels char-
acteristically have steep-sided canyons and steep, irregular
stream gradients. The major valleys are structural
troughs, or grabens, that were displaced downward by
faulting relative to the mountain ranges, and for the
most part have no drainage outlet. As such, they have be-
come catchment basins for stream flow from the sur-
rounding mountains and sediment load carried by the
streams.

During the Pleistocene epoch considerable amounts of
water drained into the valleys. A series of deep lakes were
formed in the main valleys, and shallow lakes were formed
in adjacent pocket valleys. The most notable of these were
in Surprise Valley and adjacent Duck Flat. Relict shore-
line features, such as wave-cut cliffs, wave-built terraces,
and offshore bars are the most prominent geomorphic
features of these valleys.

With the advent of reduced precipitation and warming
temperatures, dessication of the lakes occurred, leaving the
valleys in their present form. The present valley floors
consist of playas where excess runoff collects during
periods of above normal precipitation. These are essen-
tially flat, and their elevations depend on the vertical
displacement of the fault blocks and amount of subsequent
filling. The lowest valley in the Area is Surprise Valley
with an elevation of about 4,400 feet.

Intermediate slopes between the valley floors and sur-
rounding mountains were formed by accumulation of
stream deposits and mudflows. These have formed rela-
tively short, moderately steep to nearly level alluvial fans
and flood plains. In many areas along the west side of Sur-
prise Valley the streams have deeply dissected existing off-
shore lake bars and other lake-built features. The upper
boundaries of the alluvial apron are clearly identified by
the abrupt slope changes along the mountain fronts, while
their lower boundaries grade to the playas on the valley
floors. Dunes of windblown sand cover much of the valley
floors surrounding the east side of the playas.
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Glossary

Alkali seil. Generally, a highly alkaline soil. Specifically, an alkali
soil has so high a degree of alkalinity (pH 8.5 or higher) or so
high a percentage of exchangeable sodium (15 percent or more
of the total exchangeable bases), or both, that the growth of
most crop plants is impaired.

Alluvial fan. A fan-shaped deposit of sand, gravel, and fine mate-
rial dropped by a stream where its gradient lessens abruptly.

Alluvium. Fine material, such as sand, silt, or clay, that bhas been
deposited on land by streams.

Available water capacity. The capacity of a soil to hold water
available for use by most plants. It is commonly defined as the
difference between the amount of water in a soil at field capac-
ity and the amount in the same soil at the permanent wilting
point. Commonly expressed as inches of water per inch of soil.

Calcareous soil. A soil containing enough calciuin carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochlorie acid.

Clay. As a soil separate, the mineral particles less than 0.002 milli-
meter in diameter. As a soil textural class, soil that is 40 per-
cent or more clay, less than 45 percent sand, and less than 40
percent silt,

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 which a
lump can be crushed by the fingers. Terms commonly used to
degcribe congistence are:

Loose—Noncoherent ; will not hold together in a mass.

Friable—When moist, crushes under moderate 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 distinctly noticeable,

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.
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Sticky —When wet, adheres to other material; tends to stretch
somewhat and pull apart, rather than pull free from other
material.

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Cemented.—Hard and brittle; little affected by moistening.

Continental climate. The climate in areas distant from the ocean;
characterized by considerable variation in temperature and in
other weather conditions.

Control section. That part of a soil profile containing the horizons
that determine the placement of the goil in the new system of
soil classification. Generally, these horizons are belween a
depth of 10 inches and 40 inches.

Cutans. Pressure faces formed on structured soil aggregates in
sofls that are high in montmorillonitic clay.

Decreaser (range). Any of the climax plants most heavily grazed.
Because they are the most palatable, they are the first to be
destroyed by overgrazing.

Durinodes. Silica-cemented soil aggregates.

Duripan. A subsurface horizon that is cemented by siliea to the
point that fragments from the air-dry horizon will not slake
after prolonged soaking in water or hydrochlorie acid.

Eluviation. The movement of material from one place to another
within the soil, in either true solution or colloidal suspension.
Soil horizons that have lost material through eluviation are
said to be eluvial; those that have received material are
illuvial.

Flood plain. Nearly level land, consisting of stream sediment, that
borders a stream and is subject to flooding unlesy protected
artificially.

Green manure. A crop grown for the purpose of being turned
under at 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.

Habhitat. 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.

Hardpan. A hardened or cemented soil horizon, or layer. The soil
material may be sandy or clayey, and it may be cemented by
iron oxide, silica, calcium carbonate, or other substance.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinet characteristics produced by soil-forming
procesges. These are the major horizons:

O horizon—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horicon.—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 is marked by the accumulation
of humus, The horizon may have lost one or more of the
following : soluble salts, clay, and sesquioxides (iron and
aluminum oxides).

B horizon.—'The mineral horizon below the A horizon. The B
horizon is in part a layer of change from the overlying
A horizen to the underlying C horizon. The B horizon also
has distinetive characteristics caused (1) by accumulation
of clay, sesquioxides, humus, or some combination of these;
(2) by prismatic or blocky structure; (3) by redder or
stronger colors than the A horizon; or (4) by some combina-
tion 'of these. Combined A and B horizons are usually called
the solutn, or true soil. If a soil lacks a B horizon, the A
horizon alone is the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed, If the
material is known to be different from that in the solum, a
Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Iluviation. The accumulation of material in a so0il horizon through
the deposition of suspended material and organic matter re-
moved from horizons above. Since part of the fine clay in the
B horizon (or subsoil) of many soils has moved into the B
horizon from the A horizon above, the B horizon is called an
illuvial horizon.

Increasers (range). Species in the climax vegetation that in-
crease in relative amount as the more desirable plants are
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reduced by close grazing:; they are commonly shorter than
decrecasers and some are lesg palatable to livestock.

Infiltration rate. The rate at which water penetrates the surface
of the soil at any given instant, usually expressed in inches
per hour. It may be limited either by the infiltration capacity
of the soil or by the rate at which water is applied to the
surface soil.

Intermittent stream. A stream or part of a stream that flows only
in direct response to precipitation. It receives little or no water
from springs and no long-continued supply from melting snow
or other sources.

Invaders (range). Plants that eome in and grow after the climax
vegetation has been reduced by grazing.

Lacustrine deposit. Material deposited in lake water and exposed
by lowering of the water level or elevation of the land.

Leaching. The removal of soluble material from soils or other
material by percolating water.

Mottled. Irregularly marked with spots of different colors that
vary in number and size. Mottling in soils usually indicates
poor aeration and tack of drainage, Descriptive terms are as
follows : Abundance—few, common, and many,; size—fine,
medium, and coarge; and contrast—rfaeint, distinct, and promi-
nent. The size measurements are these: fine, less that 5 milli-
meters (about 0.2 inch) in diameter along the greatest
dimension ; medium, ranging from 5 millimeters to 15 milli-
meterg (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and coarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Ostracods. Fresh-water clam-shaped fossils that oceur in Dleisto-
cene lake sediment.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast toa clod.

Permeability, soil, The quality of a soil horizon that enables water
or air to move through it. Terms used to describe permeability
are as follows: Very slow, slow, moderately stow, moderate,
maoderately rapid, rapid, and very rapid.

pH value. A numerical means for designating relatively weak
acidity and alkalinity, as in soils and other biological systems.
A pH value of 7.0 indicates precise neutrality ; a higher value,
alkalinity ; and a lower value, acidity,

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed as a pH value. In words, the degrees of acidity or
alkalinity are expressed thus:

pH H
Extremely acid___ Below 4.5 Mildly alkaline______ 7.4pt0 7.8
Very strongly acid- 4.5t05.0 Moderately alkaline. 7.9to84
Strongly acid_____ 51to5.5 . Strongly alkaline____ 8.5t09.0
Medium acid____. B5.6to6.0 Very strongly alka-
Slightly acid_____ 61to 6.5 line o _______ 9.1 and
Neutral _________ 6.6t0 7.3 higher

Residuum (or residual material). Unconsolidated, partly weathered
mineral material 'that accumulates over disintegrating solid
rock. Residuum is not soil but is frequently the material in
which a soil forms.

Runoff. 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 fow from
ground water.,

SOIL SURVEY

Saline-alkali soil. A soil that containg a harmful concentration of
salts and exchangeabie sodium ; or contains harmful salts and
has a highly alkaline reaction; or containg harmful salts and
exchangeable sodium and is strongly alkaline in reaction. The
salts, exchangeable sodium, and alkaline reaction occur in the
z0il in such location that growth of most crop plants is less
than normal.

Saline soil. A soil that contains soluble salts in amounts that
impair growth of plants but that does not contain excess ex-
changeable sodium,

Sand. As a soil separate, rock or mineral fragments ranging from
0.05 to 2.0 millimeters in diameter, Most sand grains consist of
quartz, but sand can be of any mineral composition. As a tex-
tural class, soil that is 83 percent or more sand and not more
thian 10 percent clay.

Silt. As a soil separate, mineral particles that range in diameter
from the upper Iimit of clay (0.002 millimeter) to the lower
Iimit of very fine sand (0.05 millimeter). As a textural class,
soil that is 80 percent or more silt and less than 12 percent
clay.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of nnaggregated primary soil particles, The princi-
pal forms of soil structure are—platy (laminated), prismatic
{vertical axis of aggregates longer than horizontal), columanar
(prisms with rounded tops), blocky (angular or subangular),
and granular, Structureless soils are single grain (each grain
by itself, as in dune sand)} or massive (the particles adhering
together without any regular cleavage, as in many claypans
and hardpans).

Subsoil. Technically, the B horizon ; roughly, the part of the solum
below plow depth. -

Substratum. Any layer beneath the solum, or true soil; the C
horizon or R layer.

Surface layer. A term used in nontechnical soil descriptions for
one or more layers above the subsoil. Includes A horizon and
part of I3 horizon ; has no depth Himit.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in unculfivated soil; about 5 to 8 inches thick. The plowed
layer.

Terraece. An old alluvial plain, ordinarily flat or undulating, bor-
dering a river, lake, or sea. Stream ferraces are frequently
called second bottoms, as contrasted to flood plaing, and are
seldom subject to overflow. Marine terraces were deposited by
the gea and are generally wide.

Texture, soil, The relative proportions of sand, silt, and eclay
particles in a mass of soil. The basic textural classes, in order
of inereasing proportions of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty eclay iloam, sandy clay, silty clay, and eclay. The sand,
loamy sand, and sandy loam classes may be further divided by
specifying “coarse,” “fine,” or “very fine.”

Water table. The highest part of the soil or underlying rock
material that is wholly saturated with water. In some places
atn upper, or perched, water table may be separated from a
lower one by a dry zone.

Wilting point. The moisture content of soil on an oven-dry basis,
at which plants (specifically sunflower) wilt so much that the,
do not recover when placed in a dark humid atmosphere. At
wilting point 'the percentage of water available to plants ap-
proximates the minimum content of the moisture in the soil
at a depth below that affected by surface evaporation.
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For full information about any given mapping unit, read both the description of the mapping unit and the
description of the series to which the mapping unit belongs. For woodland interpretations, see the section
*"Management of Woodland,' page 81. Additional information and interpretations are given in tables as
follows:

Engineering interpretations, tables 4, 5, and 6,
pages 84, 98, and 118.

Acreage and extent of soils, table 1, page 9.
Estimated yields of principal crops, table 2,

page 73.
Capability unit Wildlife
Range site  suitability
Described Irrigated Dryland group
Map on -
symbol Mapping unit page Symbol Page|Symbol Page| Symbol Page| Number Page
Ba Badland----—-----commmme e 8  |emmmeme- - VIIIe-224 72 }|---———--- -- - --
Be Bicondoa clay 1/--——-m-mmmemmmmmmmmecea e 10 IVW-67 67 {--=m-m--on oo | mmmmme e - 2 79
Bd Bicondoa-Kisring complex: 1/ 10
Bicondoa-------=--~--- e -- VIw-64 68 |VIIw-205 70 |NV 23-10 76 4 80
Kisring------=-c-mmmme e R EEE TR VIIw-227 70 |NV 23-10 76 4 80
BeA  Bidwell loam, 0 to 2 percent slopes 1/----- 11 Iic-1 65 (VIc-220 69 [NV 23-22 78 1 79
BeB  Bidwell loam, 2 to 5 percent slopes 1/----- 11 IIe-20 64 |VIc-220 69 [NV 23-22 78 1 79
BHE  Bluebell-Hapgood association, moderately
steep: 12
Bluebell-mmommm e m e I R VIIs-211 70 |--------- -- 10 81
Hapgood-—--~=-mmmmmm e -- mmmmmoen oo VIIs-236 71 |NV 23-7 75 6 80
BHF  Bluebell-Hapgood association, steep: 12
Bluebell--m-cmmm e mm e i B R R TR VIIs-211 70 | --mmmem - 10 81
Hapgood--~-=~c-cccmmm e N R T VIIs-236 71 |NV 23-7 75 6 80
Bo Boulder Lake clay 1/-=-=rrmecmccoocnmnccnann 13 jemmmmmes - Viw-204 69 [NV 23-3 74 11 81
BRC Bregar rocky loam, 2 to 15 percent slopes-- I e VIIs-237 71 |NV 23-8 75 8 80
BuA  Buntingville loam, 0 to 2 percent
slopes 1/---c-cmmm i 14 11w-60 T s 2 79
BuB  BuntingviTle loam, 2 tc 5 percent i
slopes 1/=cmm-m oo 14 ITw-62 65 |VIw-200 68 |NV 23-13 76 2 79
CAC  Campone gravelly loam, drained, 2 to 15
percent SlopeS------mcnmmm oo 15 |-----mm -- VIiw-200 68 |NV 23-13 76 5 80
CCB  Campone clay loam, 0 to 5 percent slopes--- 15 = - Viw-200 68 |NV 23-13 76 5 80
CK Catnip-Ninemile association! 16
Catnip-===m=s oo e N T VIIs-239 72 NV 23-17 77 8 80
Ninemile--=----ommmcm oo T R VIIs-237 71 NV 23-17 77 8 80
Karlo---------cmmme e e VIiIs-241 72 |NV 23-1 74 8 80
Cm Couch loam 1/----wmooomom e 17 1Vs-64 67 |VIIs-221 71 INV 23-2 74 4 80
Cn Couch loam, clay substratum 1/--------~----- 17 jmmmmmem - VIiIs-221 71 [NV 23-2 74 4 80
CR Crutcher very fine sandy loam---------——=-- 18 I1Is-64 66 |VIs-226 65 INV 23-2 74 4 80
CS Crutcher silty clay loam-------w-m-u-coou - 18 IVs-64 67 |VIIs-221 71 [NV 23-2 74 4 80
Cu Cummings silty clay loam 1/----=--cc--uun- 19 TVW-67 67 |==-mmmmmme me [ ecmmean - 11 81
Cv Cummings muck, clay subsoil variant 1/----- 19 VIw-64 68 |e----momee -l mmmmoe- o 2 79
Cw Cummings muck, clay subsoil variant,
- drained 1/-------cmmrecec e e 20 IVw-67 67 |----mmmmme mm | mmmmmmmem - 2 79
DaA  Dangberg loam, cold variant, 0 to 2 percent
slopes l/ ———————————————————————————————— 21 IVw-64 67 {VIIw-229 70 [NV 23-10 76 4 80
DbE  Dangberg loam, cold variant, drained, 2 to
5 percent slopes 1/--—--mmmmmocmomcnoo 21 IVw-64 67 [VIIw-229 70 [NV 23-2 74 4 80
DC Disabel silty clay Toam--=-=--comomcmeoons 22 IIs-41 65 |VIs-226 69 |NV 23-5 74 7 80
DD2 Disabel-Crutcher association, eroded: 22 |
Disabel--cc-mmomo e e -- IIT1s-64 66 |VIIs-221 71 [NV 23-2 74 4 80
Crutcher----cr-mcmmmmi e -- IVs-64 67 |VIls-221 71 |NV 23-2 74 4 80
DE Disabel-Jesse Camp association, overwash: 22
Disabel--memo oo -- IIIw-91 66 |VIw-226 69 [NV 23-9 75 7 80
Jesse Camp------------cmmcmmm - -- ITIw-91 66 [VIw-226 69 |NV 23-5 74 7 80
Crutcher--mrecommm e e -- ITIw-91 66 [VIw-226 69 |NV 23-5 74 7 80
DM Disabel-McConnel association: 22
Disabel------cmmm e -- I1s-41 65 [VIs-226 69 |NV 23-5 74 7 80
McConnel--~-=rmoccrme e e o B R it VIIs-285 72 [NV 23-12 76 9 80
Badland--===----commmm o e Bt VIITe-224 72 |--------- -- -- --
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DP Disabel-Pegler association: 22
Disabelemcome s - ITIs-64 66 |[VIIs-221 71 INV 23-2 74 4 80
Peglermr-cmmme e el e R e T VIIs-231 71 [NV 23-12 76 9 80
DrB  Donica gravelly sandy loam, 2 toc 5 percent
slopes 1/--mmmmmomem 23 IVe-20 66 |VIIs-243 72 |NV 23-22 78 1 79
DrE  Donica gravelly sandy loam, 15 to 30 per-
cent slopes 1/-—-c-romamme e 23 | emmmmem - VIIe-228 70 [NV 23-22 78 3 80
DrF  Donica gravelly sandy loam, 30 to 50 per-
cent slopes 1/----mcommmcomemmce e 23 |eemmeem - VIile-228 70 [NV 23-22 78 3 80
DsE  Donica very gravelly sandy loam, 5 to 30
percent slopes 1/-—---com-mmmmoermncnno- I R VITs-243 72 |NV 23-22 78 3 80
DtC Donica very stony sandy 1oam, 2 to 15 per-
cent slopes 1/-mecmmmemcmmccc e o A I R VIIs-243 72 |NV 23-22 78 3 80
Du Donica-Surprise complex: 1/ 23
Donica---=--=-==-nma-o B TR e R EE T VIIs-243 72 |NV 23-22 78 3 80
SUTPTiSE---mm e e m e -- TVe-20 66 |VIc-220 69 NV 23-22 78 3 80
EB Espil-Badland association: 24
Espil-------ccmcmmmmmic oo e T -— | - VIIs-231 71 |NV 23-21 78 80
Badland-------=c--mommo e R T VIITe-224 72 |-----mono -~ - -
EF Espil and Fertaline soils: 24
Espilasmmm o cm e e R VIIs-231 71 |NV 23-21 78 8 30
Fertaline-------—macmcom i eecmcmemee T T VIIs-231 71 |NV 23-21 78 8 80
EM Espil-Mosquet association: 25
Espil-soommmemicmi o —= emmmmee - VIIs-231 71 NV 23-21 78 8 80
Mosquet~ ===~ m e e T T e VIIs-239 72 |NV 23-14 77 8 80
EP Espil-Powley association: 25
Espilocomm e c ol e VIIs-231 71 |NV 23-21 78 8 80
Powley-—--- - e e T ettt VIIs-231 71 [NV 23-20 78 7 80
Fo Four Star leoam 1/------commmmeeo 26 ITIw-60 66 |-----memee oo | mmmm oo —— 2 79
Fr Four Star loam, €old 1/--mm-ooomomccaa 26 TVw-120 67 |-=vermomoe oo | mmmmmmeen oo 2 79
Fs Four Star loam, seeped 1/------=--=momonan- 26 Vw-60 68 f--mmmmmmmm e o e - 2 79
Ft Four Star loam, clay substratum 1/------~-- 27 TIIW=-63 586 |=mmme;wooe oo fooooeoooo oo 2 79
FXE Foxmount gravelly loam, 15 to 30 percent
SlOPeS-—- - m e e e 27 | mmemmmmm - VIe-200 68 |---mmmeee e 10 81
GRE Gorzell stony loam, 5 to 30 percent slopes- P B e e VIIs-236 71 NV 23-6 75 7 80
GSsC Gorzell gravelly loam, 2 to 15 percent
810PES - - e 28 | -mmmmmm -- VIc-220 69 |NV 23-6 75 7 80
HAE  Hapgood fine sandy loam, 5 to 30 percent
51OpeS-mmmm e 29 |e-mommem - VIIs-236 71 [~-~=-==--- -- 10 g1
HDG  Hapgood very stony fine sandy loam, 50 to
75 percent slopes----------cmmmmmmmmo oo 29 femmmmemeee- VIIs-236 71 [NV 23-7 75 6 80
HF Hapgood-Home Camp association: 29
Hapgood-----------mmmmm e L LT VIIs-236 71 |NV 23-7 75 6 80
Home Camp--=---~m---mmmmme = frmeemeem - VIIs-236 71 |NV 23-7 75 6 80
HG Hapgood-Snag association 29
Hapgood--=---mmoom e e T T VIIs-236 71 |NV 23-7 75 6 80
Snag--=mmm e R T VIIs-211 70 |NV 23-19 78 6 80
HH Hapgood and Newlands soils 29
Hapgood----—-mmmmmmm e ema oo T VIIs-236 71 [NV 23-7 75 6 80
Newlands------cccmmm e - e - VIIs-236 71 |NV 23-7 75 6 80
HI Hapgood-Snag-Newlands association 30
Hapgood--------~--mmame o mmmccae el N BT VIIs-236 71 |NV 23-7 75 6 80
SNag- - m e e E N VIIs-211 70 [NV 23-19 78 6 80
Newlands-—------rmmmmm e oo B VIIs-236 71 [NV 23-7 75 6 80
HK Hartig-Hapgood association: 31
Hartige--eoommocmmi e - | - VIe-200 68 |NV 23-16 77 6 80
Hapgood-----~-mmomm el T VIIs-236 71 |NV 23-7 75 6 80
Mosquet-—=—~c---o e R e VIIs-239 72 |NV 23-14 77 8 80
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HL Home Camp-Hapgood association: 32
Home Camp-----===-emmmmm e R e it VIIs-236 71 |NV 23-7 75 6 80
Hapgood------==-c=--- R e PR R VIIs-236 71 |eom—mmoee - 10 81
HME  Home Camp-Newlands association, hilly: 32
Home Camp-------mounn- L LT R T T T VIIs-236 71 |NV 23-7 75 6 80
Newlands--=-a--wmmmm e e e VIIs-236 71 |NV 23-7 75 6 80
HMF Home Camp-Newlands association, steep: 32
Home Camp--------c-mrmmmcmccmeeemeem ot B I VIIs-236 71 |NV 23-7 75 6 80
Newlands-—-—=-eommmm e e B R T TP VIiIs-236 71 |NV 23-7 75 6 80
Hn Hovey silty clay loam 1/---~---------mc——~ 33 ITIw-60 66 |-----r--me == | mcmmmmmee oo 2 79
Ho  Hovey silty clay loam, cold 1/-=---e-ccmen- 33 TVw-120 67 |=--mmcmcmm oo [ emmemmooo o 2 79
HrA  Hussa loam, drained, 0 to 2 percent
slopes 1/--—=---c o 34 IIw-60 64 |VIw-200 68 |NV 23-13 76 2 79
HrB  Hussa loam, drained, 2 to 5 percent
slopes 1/-—--- oo e 34 IIw-62 65 |VIw-200 68 |NV 23-13 76 pi 79
HsA  Hussa loam, slightly saline-alkali, 0 to 2
percent slopes 1/----------- e 34 Ivw-61 67 {VIw-200 68 |NV 23-10 76 2 79
HiA  Hussa loam, clay substratum, drained, 0 to
2 percent slopes 1/-----cmoommcommn o 34 IIw-62 65 (VIw-200 68 |NV 23-13 76 2 79
HvA  Hussa clay loam, 0 to 2 percent slopes 1/-- 34 IIIw-60 66 [-----oomme e eommem o 2 79
HwA  Hussa clay loam, clay substratum, 0 to 2
percent slopes I/--cocmmmmmmmem o 34 II1Iw-63 66 |-—cooomoon oo | e - 2 79
HxB  Hussa silty clay Joam, seeped, 0 to 9
percent slopes 1/---=—----cmmmmmmammann___ 35 iVw-60 B e T kRt LR 2 78
HyB  Hussa silty clay Toam, seeped, cold, 0 to 9 5
percent slopes 1/-w-woocoommmo 35 Vw-60 B8 |==mmmmmems me | e - 2 79
Hz Hussa-Couch complex: 1/ 35
Hussa---------=-- el E T ST -- Tvw-61 67 [VIw-200 68 |NV 23-10 76 2 79
Couch-wmmmr e e o -- IVs-64 67 [VIIs-221 71 |NV 23-2 74 4 80
JeA Jesse Camp fine sandy loam, 0 to 2 percent
slopes 1/--——-m e 36 iIc-1 65 | VIc-220 69 [NV 23-2 74 4 80
JecB  Jesse Camp fine sandy loam, 2 to 5 percent
slopes 1/--mmmcmmmmmri 36 ITe-20 64 |VIc-220 69 [NV 23-2 74 4 80
JeA  Jesse Camp silt loam, overwash, 0 to 2
percent slopes 1/--------mmcmmommmmmoo 36 ITIw-91 66 |VIw-226 69 INV 23-5 74 7 80
KAB Karlo very cobbly clay, 0 to 9 percent
SlOpPeS-—-- - e 37 | - VIIs-241 72 [NV 23-1 74 8 80
Kr Kisring fine sandy loam 1/-------------o--- 37 |-memmemm - VIiw-227 70 [NV 23-10 76 4 80
Ks Kisring fine sandy loam, wet 1/---~-----—-. 37 |ememememm -- VIIw-227 70 |[-=-memoe o 2 79
LX Lolak loamy sand, overflow--—-=T----e-cwo—ooo 39 |- - VIIw-205 70 [NV 23-2 74 4 80
Lm Lolak silty clay 1/------c-=-emmuomem 39 joe--meem - VIIw-205 70 |NV 23-10 76 4 80
LN Lolak-Zorravista association: 39
LolaKeom oo e mimde e R e VIIw-205 70 [NV 23-10 76 4 80
ZoTravista-—----o— e T e VIIs-224 71 [NV 23-11 76 9 80
LoC Longval fine sandy loam, 2 to 15 percent
SlOpeS-mrm e e e 40 fecemem - Vic-220 69 | —-eomee - 10 81
LYE Lyonman sandy loam, 15 to 30 percent
S1OpPeSmmmmm el 40 jemeeeo- - VIe-200 68 |-r-memom- -- 10 81
LYF Lyonman sandy loam, 30 to 50 percent
S1OPeS == e 41 | --remeee -- VIIe-200 69 |w-e-ceoo - 10 81
MAD  Madeline very stony loam, 2 to 30 percent
SlopeS-mmmm - 41 | ---mmmme - VIiIs-237 71 |NV 23-15 77 6 80
MAF  Madeline very stony loam, 30 to 50 percent
SlOPeS- - e 41 |- - VIIs-237 71 |NV 23-15 77 6 80
Mh Marsh 1/----co e 41 | - VIIw-200 70 |--=-ceoen - -- --
MLC  Mascamp extremely stony sandy loam, 2 to 15
percent S1opes-=--mo-moocommommmeeo o 42 |emeeom - VIIs-237 71 |NV 23-20 78 7 80
MMB  McConnel sandy loam, 0 to S percent slopes- 43  |=e-mcmeo —- VIIs-285 72 [NV 23-12 76 9 80
MNA  McConnel sandy loam, overwash, 0 to 2
percent slopeS---w-commmoome L 43 deememeen - VIIw-222 70 [NV 23-5 74 7 80
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MO McConnel-Badland association: 43
McConnel-s e cm s m e e N EE R VIIs-285 72 [NV 23-12 76 9 80
Badland----r---mm-crem e R VIIIe-224 72 |---eceean -- -- --
MS Mosquet-Home Camp association: 44
Mosquet === mwm o I EE PR P VIIs-237 71 NV 23-14 77 8 80
Home Camp-==-=-=--mmmmmem e T EE TS VIIs-236 71 |NV 23-7 75 6 80
NdA  Nevador loamy fine sand, 0 to 2 percent
slopes 1/--—---—mm e 45 11s-43 65 |[VIIs-229 71 [NV 23-6 75 7 80
NdB  Nevador loamy fine sand, 2 to 5 percent
slopes 1/------mmro oo 45 I11s-43 65 [VIIs-229 71 INV 23-6 75 7 80
NeA  Nevador fine sandy loam, 0 to 2 percent
slopes 1/--mcmmocm 45 ITc-1 65 |VIc-220 69 [NV 23-6 75 7 80
NeB  Nevador fine sandy loam, 2 to 5 percent
slopes 1/-----~rommmcm e 45 I1Te-20 64 [vIe-220 69 |NV 23-6 75 7 80
NH Newlands-Hapgood association: 46
Newlands----c-emcmmmmime e e it T VIIs-236 71 [NV 23-7 75 6 80
Hapgood--—-- - me e el e e VIIs-236 71 [NV 23-7 75 6 80
NK Ninemile-Karlo association: 47
Ninemile----o-ommomcm o e et VIIs-237 71 |NV 23-17 77 8 80
Karlo--s--m-cmmmmm e e e Rttt VIIs-241 72 |NV 23-1 74 8 80
Madeline--~-----—coomcmmmm e N VIIs-237 71 |NV 23-15 77 6 80
oC 0ld Camp association: 47
0ld Camp extremely stony loam---------- S VIiIs-237 71 NV 23-6 75 7 80
01d Camp very rocky loam-=-w=--mac-v_-- -—— e - VIIs-237 71 [NV 23-6 75 7 80
oG 01d Camp-Langston association: 48
0ld Camp=--m—-—mcm o mmm o R L E P e VIIs-231 71 |NV 23-6 75 7 80
Langston---=c--m-m e e e e e e VIc-220 69 [NV 23-6 75 7 80
0S Olson-Badland association: 49
0l80N-m = m e e e R e VIIs-231 71 |NV 23-6 75 7 80
Badland---=----mmmmmcmiem e e I EE TR VIiIle-224 72 [ -----co -- -- --
PA Playas-----——- = om e 49 |-mmemeem -- VIIIw-207 73 {-------=- -- -- --
PGC Powley gravelly fine sandy loam, 2 to 15
percent slopes--=---ccmommn 50 R R VIIs-231 71 |NV 23-20 78 7 80
PH Powley-Espil association: 50
Powley--—-------cemm el e RPN VIIs-231 71 [NV 23-20 78 7 80
Espil---rmomcmcm e e e e VIIs-231 71 |NV 23-21 78 8 80
Hard Camp-----=--cccommmemme e e e VIIs-231 71 |NV 23-20 78 7 80
PM Powley-Mascamp association: 50
Powley-=om—mom e el N O i VIIs-231 71 | NV 23-20 78 7 80
MasCamp-—— == m e e N EEE T VIIs-237 71 | NV 23-20 78 7 80
RAB  Raglan very fine sandy loam, 2 to 9 percent
SlOPeS—mm e e 51 femmmmmem —- VIIs-261 72 | NV 23-4 74 9 80
RgA  Raglan very fine sandy loam, alkali, 0 to 2
percent slopes 1/-----ccccmomm e 51 Ilc-1 65 |VIIs-261 72 | NV 23-4 74 9 80
RH Riverwash-------- e L% N VITIw-233 73 | -c-cooooe oo -- --
RM Rubble land-Home Camp association: 52
Rubble land----~=-=cmoemmomcce e T BT VIIIs-236 73 | =--emeaam -- -- --
Home Camp---------mmrommm e R VIIs-236 71 [NV 23-24 79 10 81
RN Rubble land-Mendeboure association: 52
Rubble land-------~-ecmome T Dt e R VIIIs-236 73 | --------—- —= -- --
Mendeboure- -~ - -comcmmm o R bt VIIs-239 72 | NV 23-18 77 80
RR Rubble land and Rock outcrop: 52
Rubble land------------ S e T VITIs-236 73 | ---=----- -- - -—-
Rock outerop---------cmmmm e e R VIIIS-236 73 | c-wemmene —- -- -
SCE  Schamp stony loam, 2 to 30 percent slopes-- 53  |-co-eean _- VIIs-236 71 | NV 23-20 78 7 80
SdB  Simpson sandy loam, 2 to 5 percent
slopes 1/-=-m~mom o mm e oL 54 IIe-21 64 |VIs-226 69 | NV 23-22 78 1 79
SGC  Simpson gravelly sandy loam, 5 to 15
percent slopes----—-----mrm e mea o 54 IVe-20 66 |VIs-226 69 | NV 23-22 78 3 80
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SmA Simpson loam, 0 te 2 percent slopes 1/----- 54 IIs-41 65 |VIs-226 69 [NV 23-22 78 1 79
SNF Snag very stony sandy loam, 30 to SO_ber-
cent slopesS---—m—cmm o 54 |e---mmme - VIIs-211 70 |NV 23-19 78 6 80
SrA  Surprise gravelly sandy loam, 0 to 2 per-
cent slopes 1/---=~mccmcmmmmcmeea 55 ITc-1 65 | VIc-220 69 |NV 23-22 78 1 79
SrB  Surprise gravelly sandy loam, 2 to 5 per-
cent slopes 1/---c—-mmommmm e 55 ITe-20 64 |VIc-220 69 [NV 23-22 78 1 79
SrC  Surprise gravelly sandy loam, 5 to 15 per-
cent slopes 1/--mo—crmmm e meeee o 55 Ive-20 66 |VIe-220 69 |NV 23-22 78 3 80
SYB2 Survya fine sandy loam, 0 to 9 percent
slopes, eroded--------~--commmmcomaoano_o 56 |----emme - VIIs-261 72 |NV 23-4 74 9 80
SV Survya-Zorravista association: 56
SUTVYa-- - e N e VIIs-261 72 |NV 23-4 74 9 80
Zorravista-------------cnwuo e T e VIis-224 71 |NV 23-11 76 9 80
8YB2 Survya fine sandy loam, hardpan variant,
0 to 9 percent slopes, eroded------------ ST femmmeee - VIIs-231 71 |NV 23-2 74 9 80
N Toney-Ninemile association: 58
R et e -- -------—- -- |VIIs-239 72 [NV 23-17 77 8 80
Ninemile---------v- oo N R T VIIs-237 71 INV 23-17 77 8 80
TOC  Tourn stony loam, 2 to 15 percent slopes--~- 58  |--=wwooo —- VIIs-211 70 | mem e - 10 81
VP Vylach-Pegler association: 59
Vylach-—- e oo e e VIIs-231 71 |NV 23-12 76 9 80
Pegler-—-—-vmmoom e e VIIs-231 71 [NV 23-12 76 9 80
VY Vylach-Pegler association, overwash: 59
Vylach-~---comm i m e e VIIs-231 71 |NV 23-6 75 7 80
Pegler----coomomm e o R D VIIs-231 71 [NV 23-6 75 7 80
WAE  Waca stony fine sandy loam, 5 to 30 percent
S1OPES~mm -~ m e 60 |--mmme- - ViIs-211 70 |------—-- -- 10 81
WAF  Waca stony fine sandy loam, 30 to 50 per-
cent slopgs--+w--omomccmemiemeee e 60 femmmmemn - VIIs-211 70 |------mom —- 10 81
WAG  Waca stony fine sandy loam, 50 to 75 per-
cent slopes-—--—=-—-cmomcmmme e 60  |e-e-e-en - VITs-211 70 [--=-~---- -- 10 81
WD Waca-Hapgood association: 60
WaCa-m = m e e e e e R VIils-211 70 |--mememem -- 10 81
Hapgood-----------~r e I T T VIIs-236 71 [NV 23-7 75 6 80
WE Waca-Snag association: 60
o R e e e T VIIs-211 70 f--mmmmemm - 10 81
R F R e e et VIIs-211 70 [NV 23-19 78 6 80
WFF  Waca very gravelly sandy loam, shallow
variant, 15 to 50 percent slopes--------- L T R VIIs-211 70 |-----mcee -- 10 81
Wm Weimer clay 1/--------mommmmm e 62 | memeemeo - VIw-204 69 [NV 23-23 79 11 81
Wp Weimer clay, drained 1/--=----ccoeemmmma o 62 |rmdmome— - VIw-204 69 |NV 23-3 74 11 81
Ws Weimer clay, slightly alkali 1/--—-----onn- 62 | memmme - Viw-204 69 |NV 23-23 79 11 81
WvB Welch silty clay loam, O to Q—bercent
slopes 1/---mmmm Y A Vw-200 68 [NV 23-13 76 5 80
ZoC Zorravista fine sand, 0 to 15 percent
5lopes l/------mommmmme e I e VIIs-224 71 [NV 23-11 76 9 80
ZR Zorravista-Couch association: 63
ZoTrravista----ommmm e -- | e - VIIs-224 71 [NV 23-11 76 9 80
CoUCh === == m e e e -- Ivs-64 67 |VIIs-221 71 |NV 23-2 74 4 80
1/

"High-intensity mapping unit,
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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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