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How to Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area divided
into groups of associated soils called general soil map units. This map is useful in planning the use and
management of large areas.

To find information about your area of interest, locate that area on the map,
identify the name of the map unit in the area on the color-coded map
legend, then refer to the section General Soil Map Units for a
general description of the soils in your area.
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Detailed Soil Maps

The detailed soil maps follow the B
general soil map. These maps | =

can be useful in planning the use ;
and management of small areas. 16

MAP SHEET

To find information about your
area of interest, locate that area
on the Index to Map Sheets,
which precedes the soil maps.
Note the number of the map
sheet and turn to that sheet.

Locate your area of interest on

the map sheet. Note the map
units symbols that are in that
area. Turn to the Contents, which
lists the map units by symbol and
name and shows the page where
each map unit is described.

MAP SHEET

NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The Contents shows which table has data on a specific land use for each detailed soil map unit. Also see the

Contents for sections of this publication that may address your specific needs.



This soil survey is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and other Federal agencies, State agencies
including the Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (formerly the Soil Conservation Service) has leadership for the
Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1990. Soil names and descriptions
were approved in 1991. Unless otherwise indicated, statements in this publication refer to
conditions in the survey area in 1990. This survey was made cooperatively by the Natural
Resources Conservation Service and the Bureau of Land Management, the Forest Service,
the Fish and Wildlife Service, the Oregon Agricultural Experiment Station, and Lake
County. The survey is part of the technical assistance furnished to the Fort Rock-Silver
Lake and Lakeview Soil and Water Conservation Districts.

Since the publication of this survey, more information on soil properties may have been
collected, new interpretations developed, or existing interpretive criteria modified. The most
current soil information and interpretations for this survey are in the Field Office Technical
Guide (FOTG) at the local office of the Natural Resources Conservation Service. The soil
maps in this publication may exist in digital form in a full quadrangle format. The digitizing
of the maps is in accordance with the Soil Survey Geographic (SSURGO) database
standards. During the digitizing process, changes or corrections to the maps may have
occurred. These changes or corrections improve the matching of this survey to adjacent
surveys and correct previous errors or omissions of map unit symbols or lines. If digital
SSURGO-certified maps exist for this survey, they are considered the official maps for the
survey area and are part of the FOTG at the local office of the Natural Resources
Conservation Service.

Soil maps in this survey may be copied without permission. Enlargement of these maps,
however, could cause misunderstanding of the detail of mapping. If enlarged, maps do not
show the small areas of contrasting soils that could have been shown at a larger scale.

The United States Department of Agriculture (USDA) prohibits discrimination in its
programs on the basis of race, color, national origin, sex, religion, age, disability, political
beliefs, and marital or familial status. (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, write the Secretary of Agriculture, U.S. Department of Agriculture,
Washington, D.C. 20250 or call 1-800-245-6340 (voice) or 202-720-1127 (TDD). USDA is an
equal employment opportunity employer.

Cover: View of Goose Lake Valley from the southeast. Warner Mountains in background.

Additional information about the Nation’s natural resources is available on the Natural
Resources Conservation Service home page on the World Wide Web. The address is
http://www.nrcs.usda.gov (click on “Technical Resources”).
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percent sSlopes .........ooceeeeeieiiiiiiriieneee. 258
187E—Oreneva very gravelly loam, 15to 30

percent Slopes .........ooeevccieiviiiiiiiiiieeee 258
188B—Orovada-Mesman complex, 0 to

5 percentslopes .........coooiiciiiiiiiiiinnee. 259
189B—Oxwall gravelly loam, 0 to

5 percentslopes ........ccoooiiciiiiiiiiiineen. 261
190B—Oxwall-Salisbury complex, 0 to

5 percentslopes ........oooooeiciiiiiiiiiiieen. 262
191A—0Ozamis loam, 0 to 1 percent

SIOPES ..ttt 263
192A—0zamis silty clay loam, 0 to

1 percentslopes ......coccoeeevveviiiiirinnnnen. 264
193A—0zamis silty clay, saline, 0 to

1 percentslopes ......coccoeeevveviiiiirinnnnen. 266
194A—0zamis-Crump-Reese complex,

0Oto 1 percentslopes .......cccccvvvvvrinnneen. 267
195A—0zamis-Reese complex, 0 to

1 percentslopes ......coccocueveviiviniiienneen. 269
196C—Pait gravelly loam, 5 to 15 percent

SIOPES ..ttt 270
197E—~Pait very cobbly loam, 5 to

30 percentslopes ........cccccvivviiiiiiiiinen. 271
198C—Pait-lcene complex, 0 to

15 percent SIOpes .......ccccevvvvviriiiiiennnen. 272
199E—Pearlwise loam, 2 to 30 percent

SIOPES ..ttt 273
200E—Pernog-Itca association, 5 to

30 percentslopes ........cccccviviiiiiiiiinnnen. 274

201A—Pit silty clay, 0 to 1 percent slopes ... 275
202A—Pit silty clay loam, drained, O to
1 percentslopes ......cocceeeeevveviviiiiinnneen. 276

203A—Pit silty clay, drained, 0 to

1 percentslopes ......cocceceeveiviviiiiiieneen.
204A—Pit-Ozamis complex, drained, 0 to

1 percentslopes ......cocceceeveiviviiiiiieneen.
205A—Playas ........cccccoiiiiiiiiiiiieeeee e
205B—Playas, dissected .......ccccccevvviiiiiannnnn.
206A—Playas-Helphenstein complex, 0 to

2 percent slopes .......ooooeeveiviiiiiiiiinen.
207C—Polander sandy loam, O to

15 percent SIOpes .......ccccevvvvviviiiiiennnen.
208E—Polander sandy loam, 15 to

40 percent north slopes ............cccceee
209E—Polander sandy loam, 15 to

40 percent south slopes.............coceeee
210E—Polander-Twelvemile-Mound

complex, 15 to 40 percent north

SIOPES ..ttt
211E—Polander-Twelvemile-Mound

complex, 15 to 40 percent south

SIOPES ..ttt
212C—Polander-Xerolls complex, 0 to

15 percent SIOpes .......ccccvvvvvviviiiiiinnnen.
213E—Polander-Xerolls complex, 15 to

40 percent north slopes ............cccceeee
214E—Polander-Xerolls complex, 15 to

40 percent south slopes............occeeeee
215C—Ratto very cobbly loam, 2 to

15 percent SIOpes .......ccccvvvvvviviiiiiinnnen.
216C—Ratto very gravelly sandy loam, low

precipitation, 2 to 15 percent slopes.....
217C—Ratto-Coglin complex, 2 to

15 percent SIOpes .......ccccvvvvvviviiiiiinnnen.
218C—Ratto-Coglin complex, low

precipitation, 2 to 15 percent slopes.....
219D—Raz-Brace complex, 2 to

20 percentslopes .......ccccccviiviiiiiiiiinnen.
220C—Raz-Brace complex, overblown,

2to 15 percent slopes .........ccccvvvvvvneee.
221F—Redcanyon-Rock outcrop complex,

30 to 50 percent north slopes .............
222F—Redcanyon-Rock outcrop

complex, 30 to 50 percent south

SIOPES ..ttt
223A—Reese very fine sandy loam, 0 to

1 percentslopes ......cccceeuevvvviviiiiiieneen.



224A—Reese loam, drained, 0 to

1 percentslopes ......cocceeeevvvviiiiiiinennen.
225A—Reese loam, wet, 0 to 1 percent

SIOPES ..ttt
226A—Reese-Ozamis complex, 0 to

1 percentslopes ......cocceceeveeviiiiirineneen.
227A—Reese-Playas complex, 0 to

1 percentslopes ......cocceeeevveviviiiiineneen.
228F—Riddleranch very gravelly loam,

30 to 50 percent north slopes ..............
229G—Riddleranch-Rock outcrop

complex, 30 to 70 percent north

SIOPES ..ttt
230A—Riverwash ..........cccoociiiiiiiiiiie
231G—Rock outcrop-Felcher association,

30 to 70 percent south slopes...............
232G—Rock outcrop-Rubble land

complex, 50 to 75 percent slopes ........
233G—Rock outcrop-Xerolls complex,

cool, 10 to 80 percent slopes ...............
234F—Rock outcrop-Xerolls complex,

warm, 20 to 50 percent slopes .............
235E—Rogger very gravelly fine sandy

loam, 15 to 40 percent north slopes......
235G—Rogger very gravelly fine sandy

loam, 40 to 60 percent north slopes......
236G—Rogger-Bullump association, 40 to

60 percent north slopes ..........ccevveeeee.
237E—Rogger-Polander complex, 15 to

40 percent north slopes .............ccceee
238E—Royst-Nuss complex, 2 to

30 percentslopes ........ccccciiiiiiiiiiiinnee.
239F—Royst-Nuss-Rock outcrop

complex, 30 to 50 percent north

SIOPES ..ttt
240F—Royst-Nuss-Rock outcrop

complex, 30 to 50 percent south

SIOPES ..ttt
241G—Rubble land-Fitzwater complex,

30 to 70 percent south slopes ..............
242C—Rutab very gravelly sandy loam,

2to 15 percent slopes .........ccccvvvvveenee.
243B—Salisbury loam, 0 to 5 percent

SIOPES ..ttt
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243C—Salisbury loam, 5 to 15 percent

SIOPES ..ttt 324
244D—Sherval very cobbly loam, 5to

20 percentslopes ........ccccciiviiiiiiininnen. 325
245C—Simon-Anawalt complex, 2 to

15 percent SIOpes .......ccccuvvvvviiiiiiiennnen. 326
246 A—Spangenburg complex, 0 to

2 percent slopes .......ooooeeviciiiiiiiiiiiien. 328
247A—Spangenburg-Berdugo complex,

0 to 2 percent SIOPeS ........ccceuvvvvrinnnenn. 329
248A—Spangenburg-Swalesilver complex,

0to 1 percent SIOPES .......cccevuvvvvvinnneen. 330
249A—Stockdrive fine sandy loam, 0 to

1 percentslopes ......cocceeeeviviiiiniiieeneen. 332
250A—Swalesilver loam, 0 to 2 percent

SIOPES ..ttt 333
251A—Tandy loamy fine sand, O to

1 percentslopes ......cocceeeeviviiiiniiieeneen. 334
252A—Thunderegg fine sandy loam, 0 to

1 percentslopes ......cocceeeeviviiiiniiieeneen. 335
253A—Tulana mucky silty clay loam,

drained, 0 to 1 percent slopes............... 336
254A—Turpin-Ozamis complex, 0 to

5 percentslopes ........cooooiiiiiiiiiiiinee. 337
255A—Turpin-Reese complex, 0 to

8 percentslopes ........cooooeiciiiiiiiiiiien. 339
256C—Twelvemile very gravelly fine sandy

loam, O to 15 percent slopes................. 340

257E—Twelvemile very gravelly fine sandy

loam, 15 to 40 percent north slopes...... 341
257G—Twelvemile very gravelly fine sandy

loam, 40 to 60 percent north slopes...... 342
258E—Twelvemile very gravelly fine sandy

loam, 15 to 40 percent south slopes .... 343
258G—Twelvemile very gravelly fine sandy

loam, 40 to 60 percent south slopes .... 344
259E—Vitale-Bullump complex, 5to

30 percentslopes ........cccccviiviiiiiiiiinen. 345
260A—Welch clay loam, ponded, 0 to

1 percentslopes ......cocceeeevvvvviiiiiiininen. 346
261A—Welch-Degarmo complex, 0 to

2 percent slopes .......ooooveviciiiiiiiiiiieen. 347
262E—Westbutte extremely stony loam,

5to0 30 percent slopes .........ccccvvvveenee. 348
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263F—Westbutte-Ninemile complex,

30to 50 percent Slopes........ccccuvvveeeeen.
264G—Westbutte-Rock outcrop complex,

30 to 70 percent north slopes ..............
265C—Westside complex, 2 to 15 percent

SIOPES ..ttt
266E—Wildhill very stony loam, 2 to

30 percentslopes ........ccccceiiviiiiiiiiinnen.
267F—Wildhill very stony loam, 30 to

50 percent south slopes ...........cc.ueeeeeee.
268C—Winterim very gravelly loam, 0 to

15 percent SIOpes .......cccccevvvvviriiirinnnnen.
269E—Winterim very gravelly loam, 15 to

40 percent north slopes ..............cc.ee
269G—Winterim very gravelly loam, 40 to

60 percent north slopes .........cccvvveeeeee.
270E—Winterim very gravelly loam, 15 to

40 percent south slopes.............ccceeee
270G—Winterim very gravelly loam, 40 to

60 percent south slopes ...........c..ueeeeee.
271E—Winterim very gravelly loam, slump,

2to 30 percent slopes .........ccccuvvvvennen.
272C—Winterim-Booth complex, 0 to

15 percent SIOpes .......cccccuvvevriiiiiiiennnen.
273E—Winterim-Booth complex, 15 to

40 percent north slopes ..............cceee
274F—Winterim association, slump, 30 to

50 percent slopes ........ccccceviiiiiiiiiiinee.
275E—Woodchopper-Polander complex,

15 to 40 percent south slopes...............
276C—Woodchopper-Rogger complex, 0 to

15 percent SIOpes .......ccccevvvvriiiiirinnnnen.
277TE—Woodchopper-Rogger complex,

15 to 40 percent south slopes...............
278G—Xerolls-Rock outcrop complex,

cool, 40 to 60 percent north slopes.......
279G—Xerolls-Rock outcrop complex,

cool, 40 to 60 percent south slopes .....
280G—Xerolls-Rock outcrop complex,

warm, 30 to 75 percent south slopes ..
281G—Xerolls-Rock outcrop-Polander

complex, 30 to 80 percent south

SIOPES ..ttt
282B—Zorravista fine sand, 0 to 5 percent

SIOPES ..ttt

283B—Zorravista-Hinton complex, 0 to

8 percentslopes ........cooooiiciiiiiiiiiiieee. 373
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Foreword

This soil survey contains information that affects land use planning in this survey
area. It contains predictions of soil behavior for selected land uses. The survey also
highlights soil limitations, improvements needed to overcome the limitations, and the
impact of selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers, foresters,
and agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan land use,
select sites for construction, and identify special practices needed to ensure proper
performance. Conservationists, teachers, students, and specialists in recreation,
wildlife management, waste disposal, and pollution control can use the survey to help
them understand, protect, and enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land users
identify and reduce the effects of soil limitations that affect various land uses. The
landowner or user is responsible for identifying and complying with existing laws and
regulations.

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too
unstable to be used as a foundation for buildings or roads. Clayey or wet soils are
poorly suited to use as septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this soil
survey. Broad areas of soils are shown on the general soil map. The location of each
soil is shown on the detailed soil maps. Each soil in the survey area is described.
Information on specific uses is given for each soil. Help in using this publication and
additional information are available at the local office of the Natural Resources
Conservation Service or the Cooperative Extension Service.

Bob Graham
State Conservationist
Natural Resources Conservation Service
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Lake CounTy AREA, SoUTHERN PART is in the south-
central part of Oregon, adjoining California and Nevada
on its southern boundary. Lakeview, the county seat, is
northeast of Goose Lake, near the Oregon state line.
Nearly one-half of the county’s population of about
7,000 lives in or around Lakeview. Most of the
economy of the county is directly or indirectly
dependent on farming, ranching, timber harvesting, and
milling.

The survey area consists of about 1.7 million acres
of land and about 90,000 acres of water. The land in the
area includes about 161,000 acres in the Fremont
National Forest, mainly in the Warner Mountains; about
250,000 acres in the Hart Mountain National Antelope
Refuge; and about 540,000 acres that is administered
by the Bureau of Land Management.

The survey area lies within the Basin and Range
Province, more commonly called the Great Basin,
which extends into Nevada and northern California.
Except in the areas that receive the higher amounts of
precipitation, the Basin and Range Province does not
support trees. It is characterized by basins that have
closed or semiclosed drainage and are separated by
north-trending, fault-block mountains.

Summer Lake, Chewaucan Basin, Abert Lake
Basin, Goose Lake Valley, Guano Valley, and Warner
Valley are the major basins in the survey area. These
areas include dry salt flats and shallow saline playa
lakes. During periods of higher precipitation, such as

the Pleistocene, the lakes in these basins were as much
as 350 feet deep. Many of the terraces that formed as
aresult of these ancient lakes are farmed. Elevation in
the basins ranges from about 4,300 to 5,000 feet.
Goose Lake Valley has an average annual precipitation
of about 16 inches and a frost-free period of about 100
days. Chewaucan Basin and Warner Valley have a more
arid climate with an average annual precipitation of 8 to
14 inches and a frost-free period of 70 to 110 days.

Winter Rim, Abert Rim, Warner Mountains, and Hart
Mountain are some of the major fault-block
escarpments and ranges that separate the basins.
Cinder cones and lava buttes are scattered throughout
these areas.

Areas that receive more than 18 inches of
precipitation commonly support ponderosa pine and
white fir. These areas are at elevations of about 5,000
to 8,000 feet or more. The average annual precipitation
ranges from 18 to 35 inches, and the frost-free period
is less than 90 days.

The watersheds in the survey area include Summer
Lake, Goose Lake, Warner Lakes, and Guano Valley.
The Warner Lakes watershed is about three times the
size of the Goose Lake or Summer Lake watershed.

Soil scientists have identified more than 100 different
soils in this survey area. Slope, texture, reaction (pH),
and other features may vary from soil to soil. The soils
range from coarse sand to clay and from those on
barren, infertile salt flats to those that formed in very
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deep, fertile alluvium. Steepness of slope, a short
growing season, low rainfall, salinity and alkalinity, and
soil wetness in spring are the major limitations to
cropping.

An older survey, “Hart Mountain National Antelope
Refuge, Oregon,” was published in 1970 (38). This
earlier survey covers a part of the present survey. The
present survey, however, updates the earlier survey
and provides additional information and has larger
maps, which show the soils in greater detail.

General Nature of the Survey Area

This section briefly discusses the history and
development and climate of the survey area.

History and Development

The desert-dwelling Northern Paiute Indians and the
marsh- and riverine-dwelling Modoc and Klamath
Indians were the first inhabitants of the Lake County
area. The Northern Paiutes commonly were called the
Snake Indians by explorers, and they depended on
hunting and seed gathering for their sustenance. The
Klamath and Modoc Tribes depended on fishing and
root gathering for their sustenance. The Indian
populations were reduced significantly by disease early
in the 19th century, primarily as a result of their contact
with white settlers. These settlers brought cattle and
sheep to the area and planted crops, which altered the
native vegetation to such an extent that traditional
means of subsistence were no longer possible by late
in the 19th century (18).

The 1860’s brought the gold rush to eastern Oregon
and ldaho. The subsequent rush of miners from
California northward through central and eastern
Oregon increased tensions between the Indians and
whites.

Before 1854, homesteading privileges were available
only for surveyed land. In 1854, however, preemption
laws were extended to allow settlers to claim
unsurveyed land in Oregon. These laws allowed
settlers to hold their claims until a township survey
could be completed (11). The first settlers in the late
1860’s included David R. Jones, who settled in Warner
Valley and hauled supplies to Camp Warner, and John
O’Neil, a packer for George Crook who settled in
Goose Lake Valley in 1869. August Miller established
one of the first cattle herds in Lake County in that
same year, and C. Hagerhorst brought in flocks of
sheep a few years later.

A scramble for land in south-central Oregon began
after 1870. Stock operators could secure additional
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land in several ways, including the purchase of school
land owned by the state of Oregon. In 1870, Oregon
attempted to dispose of land transferred to the state by
the Swamp Land Act of 1850. By 1892, the Warner
Valley Stock Company emerged as the successor to
these claims. Between 1885 and 1888, 27 settlers
contested in court the company’s rights to the land
(32).

In 1870, the first post office in Lake County was
established at New Pine Creek. Two mining districts
were organized that same year. These included the
Goose Lake District, which later became known as the
High Grade District. It was located on the eastern side
of Goose Lake and was mostly in Modoc County,
California. Narrow veins of ore worth about $85,000
were mined from 1909 to 1934. Gold was discovered in
1875 in the Paisley Hills.

Lake County was established in 1874, and Warner
Valley was added to the county in 1885. When a
census was done in 1875, 944 residents lived in the
area. M. Bullard, a homesteader, donated 20 acres to
establish the town of Lakeview. In 1876, the county
seat was moved from Linkville (Klamath Falls) to
Lakeview. Klamath County separated from Lake
County in 1882 (31). By 1900, the population of Lake
County had increased to 2,847.The farmland in the
county increased from about 250,000 acres to about
500,000 acres during the period 1899 to 1919. The
acreage of irrigated land nearly doubled during the
period 1909 to 1919. It increased from about 60,000
acres to about 100,000 acres (43, 44).

At the turn of the century, livestock production was
the largest agricultural enterprise. Today, beef cattle
operations account for about 75 percent of the
agricultural commodities produced in the county. With
the homesteading late in the 19th century, the
rangeland was divided into small private parcels. Some
of the parcels were isolated from water, and others
were heavily overgrazed. This led to the Taylor Grazing
Act of 1934, which placed federal grazing land under
the management of the Department of the Interior. With
the Bankhead-Jones Act of 1937, many square miles
of high desert land were purchased by the Federal
government from homesteaders (11). The General Land
Office and its successor, the Bureau of Land
Management, obtained a large percentage of the
grazeable land in the area.

Logging and lumbering operations did not gain
commercial importance in the economy until the
establishment of railroad connections. The first
sawmills were in operation in Lake County in the early
1870’s. By 1905, the county had five small mills, all of
which produced less than 10,000 board feet per day.



Lake County, Oregon, Southern Part

The first commercial sale of timber from the Goose
Lake Forest Reserve (Fremont National Forest) was in
1911 (5).

In 1936, the Hart Mountain National Antelope Refuge
was established to provide range for the remnant herds
of antelope in southeastern Oregon and northern
Nevada.On July 1, 1947, Lake County established the
Lakeview Soil and Water Conservation District to
conserve water and control soil erosion.

In 1954, “yellow cake,” or uranium oxide ore, was
discovered in Lake County by a rancher-turned-
prospector, John Roush. For a short time many
farmers and ranchers headed to the hills to prospect
for uranium. The following year the White King and
Lucky Lass Mines were leased to the Lakeview Mining
Company. The mines were only 15 miles northwest of
Lakeview. In 1958, the Atomic Energy Commission
contracted with the company to buy uranium and
construction of a $2.5 million uranium reduction plant
began. This contributed to a short-lived building boom
in Lakeview. In 1959, the shaft mines were abandoned
and open-pit mining was begun. By fall of that year
nearly all of the ore near the surface had been mined.
The mining company closed the mines in 1960, but
small amounts of ore were mined by other owners
through 1965 (28).

Climate

By the Natural Resources Conservation Service, Water and
Climate Center, Portland, Oregon.

The temperature and precipitation data were
recorded at Adel, Hart Mountain National Antelope
Refuge, Lakeview, and Paisley, Oregon, in the period
1961 to 1990. The thunderstorm, relative humidity,
percent sunshine, and wind data were estimated.

Table 1 gives data on temperature and precipitation.
Table 2 shows probable dates of the first freeze in fall
and the last freeze in spring. Table 3 provides data on
the length of the growing season.

In winter, the average temperature is 33.3 degrees F
at Adel, 29.7 degrees at Hart Mountain National
Antelope Refuge, 30.3 degrees at Lakeview, and 33.1
degrees at Paisley and the average daily minimum
temperature is 22.9 degrees at Adel, 19.1 degrees at
Hart Mountain National Antelope Refuge, 20.9 degrees
at Lakeview, and 22.8 degrees at Paisley. The lowest
temperature on record at Adel is -24 degrees recorded
on December 22, 1990; at Hart Mountain National
Antelope Refuge, -32 degrees recorded on December
22,1990; at Lakeview, -22 degrees recorded on
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January 7, 1937; and at Paisley, -28 degrees recorded
on December 9, 1972. In summer, the average
temperature is 66.9 degrees at Adel, 59.9 degrees at
Hart Mountain National Antelope Refuge, 63.9 degrees
at Lakeview, and 64.5 degrees at Paisley and the
average daily maximum temperature is 84.2 degrees at
Adel, 77.6 degrees at Hart Mountain National Antelope
Refuge, 80.0 degrees at Lakeview, and 81.4 degrees at
Paisley. The highest temperature on record at Adel is
107 degrees recorded on July 25, 1978; at Hart
Mountain National Antelope Refuge, 98 degrees
recorded on August 8, 1972; at Lakeview, 106 degrees
recorded on July 20, 1931; and at Paisley, 101 degrees
recorded on August 4, 1961.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (40 degrees). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

The average annual precipitation is 10.24 inches at
Adel, 12.07 inches at Hart Mountain National Antelope
Refuge, 15.66 inches at Lakeview, and 11.05 inches at
Paisley. Of this, about 35 percent usually falls in May
through September. The growing season for most crops
falls within this period. The heaviest 1-day rainfall
during the period of record at Adel was 2.00 inches
recorded on October 31, 1992; at Hart Mountain
National Antelope Refuge, 2.86 inches recorded on
May 16, 1955; at Lakeview, 2.39 inches recorded on
December 10, 1937; and at Paisley, 2.38 inches
recorded on January 8, 1990. Thunderstorms occur on
about 13 days each year, and most occur in May
through August.

The average seasonal snowfall is 23.7 inches at
Adel, 42.6 inches at Hart Mountain National Antelope
Refuge, 58.8 inches at Lakeview, and 21.0 inches at
Paisley. The greatest snow depth at any one time
during the period of record at Adel was 9 inches
recorded on November 26, 1979; at Hart Mountain
National Antelope Refuge, 23 inches recorded on
January 9, 1965; at Lakeview, 44 inches recorded on
January 13, 1993; and at Paisley, 14 inches recorded
on January 8, 1993. On an average, at least 1 inch of
snow is on the ground 17 days per year at Adel, 38
days at Hart Mountain National Antelope Refuge, 41
days at Lakeview, and 17 days at Paisley. The heaviest
1-day snowfall on record at Adel was 12 inches
recorded on December 6, 1992; at Hart Mountain
National Antelope Refuge, 18 inches recorded on May
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18, 1991; at Lakeview, 17 inches recorded on January
21,1967;and at Paisley, 14 inches recorded on January
20, 1964.

The average relative humidity in midafternoon is
about 40 percent. Humidity is higher at night, and the
average at dawn is about 67 percent. The sun shines
78 percent of the time in summer and 48 percent in
winter. The prevailing wind is from the west. Average
windspeed is 7 to 9 miles per hour throughout the year.

Figure 1.—View of Goose Lake Valley in February.
Precipitation in winter falls as snow, and the highest
accumulations are on forested mountains.

How This Survey Was Made

This survey was made to provide information about
the soils and miscellaneous areas in the survey area.
The information includes a description of the soils and
miscellaneous areas and their location and a
discussion of their suitability, limitations, and
management for specified uses. Soil scientists
observed the steepness, length, and shape of the
slopes; the general pattern of drainage; the kinds of
crops and native plants; and the kinds of bedrock. They
dug many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biological activity.

The soils and miscellaneous areas in the survey
area are in an orderly pattern that is related to the
geology, landforms, relief, climate, and natural
vegetation of the area. Each kind of soil and
miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By
observing the soils and miscellaneous areas in the
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survey area and relating their position to specific
segments of the landform, a soil scientist develops a
concept or model of how they were formed. Thus,
during mapping, this model enables the soil scientist to
predict with a considerable degree of accuracy the kind
of soil or miscellaneous area at a specific location on
the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however,
soil scientists must determine the boundaries between
the soils. They can observe only a limited number of
soil profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded the characteristics of the
soil profiles that they studied. They noted color,
texture, size and shape of soil aggregates, kind and
amount of rock fragments, distribution of plant roots,
reaction, and other features that enable them to
identify soils. After describing the soils in the survey
area and determining their properties, the soil
scientists assigned the soils to taxonomic classes
(units). Taxonomic classes are concepts. Each
taxonomic class has a set of soil characteristics with
precisely defined limits. The classes are used as a
basis for comparison to classify soils systematically.
Soil taxonomy, the system of taxonomic classification
used in the United States, is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they
could confirm data and assemble additional data based
on experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses. Soil scientists interpret the data
from these analyses and tests as well as the field-
observed characteristics and the soil properties to
determine the expected behavior of the soils under
different uses. Interpretations for all of the soils are
field tested through observation of the soils in different
uses and under different levels of management. Some
interpretations are modified to fit local conditions. Data
are assembled from other sources, such as research
information, production records, and field experience of
specialists.

Predictions about soil behavior are based not only
on soil properties but also on such variables as climate
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and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, soil scientists can
predict with a fairly high degree of accuracy that a
given soil will have a high water table within certain
depths in most years, but they cannot predict that a
high water table will always be at a specific level in the
soil on a specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area,
they drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

Soil Survey Procedures

The general procedures followed in making this
survey are described in the National Soil Survey
Handbook (34) of the Natural Resources Conservation
Service. References used during the development of
the survey include the soil surveys of Surprise Valley-
Home Camp Area, California-Nevada (42); Modoc
County, California, Alturas Area (40); and Hart
Mountain National Antelope Refuge, Oregon (37); the
Fremont National Forest Soil Resource Inventory (32);
soil mapping for conservation farm plans; and
reconnaissance geologic maps published by the U.S.
Geological Survey (USGS) (12, 45, 46, 47).

Part of the survey area was mapped on preliminary
field sheets at a scale of 1:15,840 and then transferred
to orthophoto base maps at a scale of 1:24,000. Other
areas of the survey were mapped on high-altitude
photographs enlarged to 1:24,000, and the soil
boundaries were directly transferred to the orthophoto
base maps. Cultural features were transferred from
USGS 7.5-minute topographic maps. Slopes or
aspects of hillsides and mountainsides generally were
determined from contour intervals on topographic
maps, from stereoscopic studies, and from clinometer
field checks.

The Bureau of Land Management ecological site
inventory (ESI) team used high-altitude photographs
enlarged to 1:24,000. Preliminary soil map unit
boundaries were plotted on these photographs using a
stereoscope and USGS 7.5-minute topographic maps.
The map unit boundaries were based on tonal patterns,
slope, and aspect. Sampling of delineated units was
conducted primarily from helicopters.

Each unit was reviewed aerially by the ESI team, and
on-the-ground sampling was conducted as needed to
support soil-landform concepts established for the
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survey area. For each unit sampled, soil and plant
characteristics were examined by the team. The range
site inventory procedures in the National Range
Handbook (39) were followed in sampling the
vegetation.

The Fremont National Forest Soil Resource Inventory
(SRI) was completed in 1979. Field mapping was
conducted in April 1973 through October 1976 from
black-and-white high-altitude photographs at a scale of
1:70,000. The scale was enlarged to 1:63,360 for
publication in the SRI report.

Additional fieldwork was done in 1986 through 1988
to correlate the SRI to National soil survey standards.
This included describing soil profiles for new soil series
and delineating map units. A typical pedon was
selected for each new series established for the part of
the survey in the Fremont National Forest.

Most of the map unit boundaries established for the
SRI were retained; however, additional detail was
needed as a result of incorporating aspect and soil
temperature regimes. For example, cryic soils at high
elevations were separated from frigid soils at lower
elevations. Rangeland and woodland data also were
collected for the new series and map units. Range site
data were collected over a period of two years by using
the standards of the Natural Resources Conservation
Service.

The intensity of mapping was varied according to
the geographic area. Specific soil survey techniques
were used for each of these areas.

Transects were used in areas where the patterns
of the soils were not easily predicted. Tonal patterns
and stereoscopic studies of aerial photos helped to
predict some preliminary soil delineations, but the
extent and composition of each map unit were
determined by line-intercept transects. Transect
lines and field samples were taken at regular intervals,
commonly crossing several delineations on a single
geomorphic surface.

Where predictable soil patterns existed, such as
on terraces and tablelands, landform traverses were
used to correlate soils with a particular geomorphic
surface. Preliminary soil delineations were drawn
using this soil-landform correlation. Traverses were
planned using topographic maps and photo-
interpretation of tonal patterns, slope, and aspect.
These traverses crossed typical geomorphic surfaces
and different slopes in each area. Field sampling was
done primarily to support the particular soil-landform
relationship established for each area. Potential plant
communities were correlated to specific soil
characteristics, such as depth to a claypan, drainage,
and content of salt.
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The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the
general soil map is a unique natural landscape.
Typically, it consists of one or more major soils or
miscellaneous areas and some minor soils or
miscellaneous areas. It is named for the major soils or
miscellaneous areas. The components of one map
unit can occur in another but in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas
of suitable soils can be identified on the map.
Likewise, areas where the soils are not suitable can
be identified.

Because of its small scale, the map is not suitable
for planning the management of a farm or field or for
selecting a site for a road or building or other
structure. The soils in any one map unit differ from
place to place in slope, depth, drainage, and other
characteristics that affect management.

Soil Descriptions

Dominantly nonsaline and nonsodic soils
on alluvial flats, low lake terraces, lake
shorelines, and flood plains in warm
basins

This group consists of three map units. It makes up
about 9 percent of the survey area. The map units are
used primarily for hay and pasture, for livestock
grazing, and as wetland wildlife habitat.

1. Fluvaguents-Tandy

Frequently flooded or seasonally ponded, poorly
drained and somewhat poorly drained soils; on lake
shorelines and adjacent alluvial flats

This map unit is along the shoreline of Goose Lake
and on alluvial flats adjacent to the lake. The native

vegetation is mainly water-tolerant grasses and forbs,
rushes, and sedges. Slopes are 0 to 2 percent.
Elevation is 4,400 to 4,725 feet. The mean annual
precipitation is about 14 to 16 inches, the mean
annual air temperature is 45 to 48 degrees F, and the
frost-free period is 70 to 110 days.

This unit makes up about 2 percent of the survey
area. It is about 45 percent Fluvaquents and 40
percent Tandy soils. The remaining 15 percent is
Goose Lake and Thunderegg soils on low lake
terraces and numerous small stream channels.

Fluvaquents are on the shoreline of Goose Lake.
They are very deep and are poorly drained or
somewhat poorly drained. These soils are highly
stratified silty clay loam, clay, silt loam, clay loam,
coarse sand, or sand and are 0 to 50 percent gravel
and 0 to 50 percent cobbles.

Tandy soils are on alluvial flats in slightly higher
lying areas. These soils are very deep and somewhat
poorly drained. The surface layer is loamy fine sand.
The upper part of the substratum is fine sandy loam
and loamy fine sand, and the lower part is silt loam
over stratified clay loam and loamy fine sand.

This unit is used mainly as wetland wildlife habitat
and for livestock grazing.

The main limitations for livestock grazing are
seasonal wetness and a hazard of wind erosion.

Fluvaquents are subject to frequent flooding by
Goose Lake, and the water table in these soils
fluctuates directly with the level of the lake. Grazing
should be delayed until the soils are firm enough to
withstand trampling by livestock. Grazing should be
deferred during the period of nesting for waterfowl.

Tandy soils are subject to frequent ponding
and a severe hazard of wind erosion. Seeding is
needed in some areas to control blowing and drifting
sand. The risk of wind erosion can be minimized by
preserving the existing plant cover, seeding,
accumulating litter on the surface, and maintaining
adequate plant cover. Plants that tolerate seasonal
wetness and provide cover for nesting waterfowl
should be seeded.
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2. Ozamis-Crump

Seasonally ponded, very poorly drained and poorly
drained soils; on alluvial flats

This map unit is in Warner and Chewaucan Valleys,
adjacent to Crump and Hart Lakes. The native
vegetation is mainly rushes, sedges, and water-
tolerant grasses and forbs. Slopes are 0 to 1 percent.
Elevation is 4,200 to 4,800 feet. The mean annual
precipitation is about 8 to 10 inches, the mean annual
air temperature is 47 to 50 degrees F, and the frost-
free period is 90 to 110 days.

This unit makes up about 5 percent of the survey
area. It is about 40 percent Ozamis soils and 30
percent Crump soils. The remaining 30 percent is
Reese, Pit, and Tulana soils on alluvial flats, and small
open water areas.

Ozamis soils are subject to rare flooding and
frequent ponding unless drained. These soils are very
deep and poorly drained. The surface layer is silty clay
loam. The upper part of the substratum is silt loam,
the middle part is coarse pumice sand or ash, and the
lower part is very fine sandy loam.

Crump soils are subject to rare flooding and
frequent ponding unless drained. These soils are very
deep and very poorly drained. The surface layer is
muck. The upper part of the substratum is silt, and the
lower part is silt loam. Areas that have been drained
have a silty clay loam surface layer and are
considered poorly drained.

This unit is used for livestock grazing, for hay and
pasture, and as wetland wildlife habitat.

The main limitation for livestock grazing is seasonal
wetness. Grazing when the soils are wet results in
compaction of the upper part of the soils and poor
tilth. Grazing should be delayed until the soils are firm
enough to withstand trampling by livestock. Grazing
should be deferred during the period of nesting for
waterfowl.

The main limitations for hay and pasture are
seasonal wetness, restricted load supporting capacity,
and potential frost action.

Many areas of this unit have been diked and
drained, and most climatically adapted crops can be
grown. Because of wetness and a high potential for
frost action, there is a risk of winterkill and other
damage to seedlings. In summer, irrigation is needed
for maximum production of hay and pasture plants.
Irrigation water management is needed to prevent the
buildup of a high water table.
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3. Lakeview-Goose Lake

Occasionally flooded, and rarely flooded and
seasonally ponded, poorly drained and moderately
well drained soils; on flood plains and low lake
terraces

This map unit is in Goose Lake and Chewaucan
Valleys (fig. 2). The native vegetation on the Lakeview
soils is mainly grasses, shrubs, and forbs. The native
vegetation on the Goose Lake soils is mainly water-
tolerant grasses and forbs. Slopes are 0 to 2 percent.
Elevation is 4,500 to 5,000 feet. The mean annual
precipitation is about 8 to 18 inches, the mean annual
air temperature is 45 to 50 degrees F, and the frost-
free period is 70 to 110 days.

Figure 2.—Area of general soil map unit 3, in Goose Lake Valley,
in foreground. Lasere soils are on benches, and Bullump,
Booth, and Nuss soils are in background. The town of
Lakeview is in background.

This unit makes up about 2 percent of the survey
area. It is about 40 percent Lakeview soils and 30
percent Goose Lake soils. The remaining 30 percent
is Stockdrive, Pit, and Ozamis soils on low lake
terraces and alluvial flats.

Lakeview soils are on flood plains and are very
deep and moderately well drained. The surface layer
is silty clay loam. The subsoil is sandy clay loam and
clay loam. These soils are subject to occasional
flooding.

Goose Lake soils are on low lake terraces and are
very deep and poorly drained. The surface layer is
silt loam. The subsaoil is silty clay and clay loam.
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These soils are subject to frequent ponding and rare
flooding.

This unit is used mainly as cropland, for livestock
grazing, and as wildlife habitat.

The main limitations for cropland and livestock
grazing are flooding, permeability, and seasonal
wetness.

Most climatically adapted crops can be grown on
the Lakeview soils if they are protected from flooding.
Stream corridors along areas of the Lakeview soils
are subject to cutting and filling during periods of
flooding. In summer, irrigation is needed for maximum
production of most crops. Suitable irrigation methods
include sprinkler, furrow, and border systems.
Because of the slow permeability in the lower part of
the Goose Lake soils, the application of water needs
to be controlled to prevent water from ponding on the
surface and damaging crops.

Grazing should be managed to maintain or
increase the abundance of plants that help to stabilize
streambanks and moderate water temperatures.
Maintaining a buffer zone along the watercourses can
protect streambanks. Grazing on the Goose Lake
soils should be deferred during the period of nesting
for waterfowl. Grazing on the Goose Lake soils should
be delayed until late in spring when forage plants have
achieved sufficient growth or until the soils are
adequately drained and are firm enough to withstand
trampling by livestock. Surface drains on the Goose
Lake soils reduce the length of the periods of
ponding, maintain the level of the water table, and
inhibit the growth of less palatable water-tolerant
plants.

Playas and saline and sodic soils on
alluvial flats and low lake terraces in
warm basins

This group consists of three map units. It makes up
about 14 percent of the survey area. The map units
are used primarily for livestock grazing and as wildlife
habitat.

4. Playas

Poorly drained, very strongly alkaline, barren areas
that receive 8 to 10 inches of precipitation; on alluvial
flats

This map unit is near Summer and Coleman Lakes
(fig. 3). Slopes are 0 to 5 percent. Elevation is 4,200 to
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4,800 feet. The mean annual precipitation is about 8
to 10 inches, the mean annual air temperature is 45 to
50 degrees F, and the frost-free period is 90 to 110
days.

Figure 3.—Area of general soil map unit 4 on barren, salt-
crusted alluvial flats. Reese soils on vegetated alluvial flats
in foreground.

This unit makes up about 2 percent of the survey
area. It is about 80 percent Playas. The remaining
20 percent is Helphenstein, Reese, Alvodest, Turpin,
and Boravall soils on low lake terraces and
alluvial flats and Kewake soils on adjacent alkaline
dunes.

Playas are very deep and poorly drained. They are
seasonally ponded and do not support vegetation.

This unit is used seasonally as wetland wildlife
habitat.

5. Reese-Mesman-Kewake

Poorly drained, well drained, and excessively drained,
very strongly alkaline to moderately alkaline soils that
receive 8 to 10 inches of precipitation; on alluvial flats
and low lake terraces

This map unit is in Warner and Chewaucan Valleys
(see fig. 4, next page). The native vegetation is mainly
salt-tolerant grasses, shrubs, and forbs. The Reese
and Mesman soils have slopes of 0 to 5 percent, and
the Kewake soils have slopes of 1 to 15 percent.
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Elevation is 4,200 to 4,800 feet. The mean annual
precipitation is about 8 to 10 inches, the mean annual
air temperature is 45 to 50 degrees F, and the frost-
free period is 90 to 110 days.

Figure 4.—Area of general soil map unit 5 in Warner Valley.
Frequent seasonal ponding from snowmelt is
characteristic of the alluvial flats.

This unit makes up about 11 percent of the survey
area. It is about 35 percent Reese soils, 30 percent
Mesman soils, and 10 percent Kewake soils. The
remaining 25 percent is Playas and Ozamis, Turpin,
Icene, and Boravall soils on alluvial flats and low lake
terraces and Als soils on dunes.

Reese soils are frequently ponded and are very
deep and poorly drained. They are on alluvial flats.
The surface layer is very strongly alkaline very fine
sandy loam. The subsoil is clay loam, coarse sandy
loam, and loam.

Mesman soils are on low lake terraces in areas
slightly higher than the Reese soils. Mesman soils are
very deep and well drained. The surface layer is
strongly alkaline fine sandy loam. The upper part of
the subsoil is sandy clay loam, silt loam, and very fine
sandy loam, and the lower part is silt loam and
consists of fractured, consolidated sediment.

Kewake soils are on sand dunes on terraces. These
soils are very deep and excessively drained. The
surface layer is moderately alkaline fine sand. The
substratum is fine sand.

This unit is used mainly for livestock grazing
and as wildlife habitat. Some areas are used as
cropland.

The main limitations for livestock grazing are
salinity, sodicity, available water capacity, seasonal
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wetness on the Reese soils, and the hazard of wind
erosion on the Kewake soils.

Especially on the Reese soils, grazing should be
delayed until the soils are firm and the preferred
forage plants have grown enough to withstand grazing
pressure. Excess sodium in the soils results in
nutrient imbalances and a caustic root environment.
Dispersion and crusting reduce the water intake rate
and restrict seedling emergence and survival. Range
recovery is slow because of the salinity and sodicity.
Low precipitation and low available water capacity
because of the salinity limit forage production and
seedling survival. Sufficient plant cover should be
maintained on the surface to prevent wind erosion,
especially on the Kewake soils.

The main limitations for cropland are salinity,
sodicity, available water capacity, permeability, and
wind erosion.

The salinity and sodicity of the soils in this unit limit
the kinds of crops that can be grown. The soils tie up
large amounts of phosphorus, which limits the amount
that is available to plants. In summer, irrigation is
needed for maximum production of hay or other crops.
Sprinkler irrigation is best suited to this unit. If the
soils are irrigated, the available water capacity can be
increased by leaching salts below the root zone.
Drainage is needed on the Reese soil so that the salts
can be leached. Salts can be leached by applying
irrigation water. The slow permeability of the Reese
and Mesman soils and the rapid permeability of the
Kewake soils should be considered in determining the
rate of application of irrigation water. Removing salts
without applying proper amounts of soil amendments
causes dispersion and crusting of the soil surface.
Crop residue should be maintained on the soil surface
to minimize wind erosion, especially in areas of the
Kewake soils.

6. Thunderegg-Stockdrive

Poorly drained and somewhat poorly drained, very
strongly alkaline to moderately alkaline soils that
receive 14 to 18 inches of precipitation; on low lake
terraces

This map unit is in Goose Lake Valley. The native
vegetation is mainly water-tolerant grasses, forbs,
rushes, and sedges. Slopes are 0 to 1 percent.
Elevation is 4,690 to 4,760 feet. The mean annual
precipitation is about 14 to 18 inches, the mean
annual air temperature is 45 to 48 degrees F, and the
frost-free period is 70 to 110 days.

This unit makes up about 1 percent of the survey
area. It is about 35 percent Thunderegg soils and 30



Lake County, Oregon, Southern Part

percent Stockdrive soils. The remaining 35 percent is
Tandy and Ozamis soils on alluvial flats and Lakeview
soils on flood plains.

Thunderegg soils are very deep and poorly
drained. The surface layer is moderately alkaline fine
sandy loam. The upper part of the subsoil is silty clay
loam and loam, and the lower part is stratified sand
and gravel.

Stockdrive soils are very deep and somewhat
poorly drained. The surface layer is very strongly
alkaline fine sandy loam. The upper part of the subsoil
is loam, silty clay loam, and fine sandy loam, the
middle part is stratified sand and gravel, and the lower
part is silty clay loam.

This unit is used mainly for livestock grazing and as
wetland wildlife habitat. A few areas are used for
native meadow hay.

The main limitations for livestock grazing are
salinity, sodicity, available water capacity, and
seasonal wetness.

Grazing should be deferred during the period of
nesting for waterfowl. Because the soils in this unit are
saturated and ponded in spring, they should be
allowed to drain adequately before grazing to prevent
damage to the soil and plants. Salts reduce the
amount of water available to plants and restrict
seedling survival. The soils tie up large amounts of
phosphorus, which limits the amount available to
plants.

Soils on lake terraces and flood plains in
cool basins

This group consists of two map units. It makes up
about 3 percent of the survey area. The map units are
used primarily for livestock grazing and hay.

7. Mudpot-Spangenburg

Poorly drained and well drained soils; on lake terraces

This map unit is in Guano Valley. The native
vegetation is mainly water-tolerant grasses and forbs
on the Mudpot soils and shrubs, grasses, and forbs
on the Spangenburg soils. Slopes are 0 to 2 percent.
Elevation is 5,000 to 5,300 feet. The mean annual
precipitation is about 8 to 10 inches, the mean annual
air temperature is 45 to 47 degrees F, and the frost-
free period is 70 to 90 days.

This unit makes up about 2 percent of the survey
area. It is about 45 percent Mudpot soils and 35
percent Spangenburg soils. The remaining 20 percent
is Berdugo, Langslet, and Swalesilver soils on low
lake terraces and Bicondoa soils on flood plains.

Mudpot soils are on lake terraces are very deep
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and poorly drained. They are frequently ponded. The
surface layer and subsoil are silty clay.

Spangenburg soils are on lake terraces and are
very deep and well drained. The surface layer is very
fine sandy loam. The subsoil is clay and silty clay
loam. The substratum is extremely gravelly coarse
sand.

This unit is used mainly for livestock grazing and as
wetland wildlife habitat.

The main limitations for livestock grazing are
seasonal ponding on the Mudpot soils, permeability,
depth to a claypan in the Spangenburg soils, and
shrink-swell potential.

Grazing should be deferred during the period of
nesting for waterfowl. Grazing should be delayed until
the soils are adequately drained and are firm enough
to withstand trampling by livestock. Crusting of the soil
surface reduces infiltration and restricts seedling
emergence and survival. The soils expand when wet
and contract when dry, which can rip and tear plant
roots and damage structures. Root penetration and
water movement are limited by the clayey texture of
the Mudpot soils and the dense clay layer in the
Spangenburg soils. The vegetation on the Mudpot
soils is unstable because of the periods of ponding.
Low precipitation limits forage production and
seedling survival.

8. Welch-Degarmo

Poorly drained soils; on flood plains

This map unit is in the Big Valley, Bull Prairie,
Camas Prairie, and Crane Lake areas. The native
vegetation is mainly water-tolerant grasses and forbs,
rushes, and sedges. Slopes are 0 to 2 percent.
Elevation is 5,800 to 6,500 feet. The mean annual
precipitation is about 12 to 16 inches, the mean
annual air temperature is 43 to 45 degrees F, and the
frost-free period is 50 to 70 days.

This unit makes up about 1 percent of the survey
area. It is about 45 percent Welch soils and 25
percent Degarmo soils. The remaining 30 percent is
Cressler soils in upland basins, Swalesilver soils on
terraces, and Sherval soils in concave areas of
forested mountains.

Welch soils are very deep and poorly drained. The
upper part of the surface layer is silty clay loam, and
the lower part is clay loam. The substratum is clay
loam.

Degarmo soils are very deep and poorly drained.
The surface layer is silt loam. The subsoil is silty clay
loam and gravelly clay loam. The substratum is cobbly
loamy sand and extremely gravelly loamy sand.
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This unit is used mainly for livestock grazing and as
wetland wildlife habitat.

The main limitation for livestock grazing is seasonal
wetness.

Grazing should be deferred during the period of
nesting for waterfowl. Because of the seasonal
wetness, cold temperatures in winter, and cool
temperatures in spring, grazing should be delayed
until late in spring to allow the soils to drain
adequately before grazing to prevent damage to the
soils and plants. Stream corridors are subject to
cutting and filling during periods of flooding. Grazing
should be managed to maintain or increase the
abundance of plants that help to stabilize
streambanks and moderate water temperatures.

Soils on middle and high lake terraces,
wave-cut benches, and fans in warm
basins

This group consists of three map units. It makes up
about 9 percent of the survey area. The map units are
used primarily as cropland, for livestock grazing, and
as homesites.

9. Drews

Very deep, well drained soils that receive 14 to 18
inches of precipitation; on middle lake terraces

This map unit is mainly in Goose Lake Valley (fig.
5). In uncultivated areas, the native vegetation is
mainly shrubs, grasses, and forbs. Slopes generally
are less than 15 percent, but they range to 30 percent.
Elevation is 4,700 to 5,000 feet. The mean annual
precipitation is about 14 to 18 inches, the mean
annual air temperature is 45 to 48 degrees F, and the
frost-free period is 70 to 110 days.

Figure 5.—Crop residue management and stripcropping in an
area of general soil map unit 9.

Soil Survey

This unit makes up about 2 percent of the survey
area. It is about 80 percent Drews soils. The
remaining 20 percent is Deter, Donica, and Drewsgap
soils on lake terraces and Lakeview soils on flood
plains.

Drews soils are very deep and well drained. The
surface layer is loam. The subsoil is clay loam and
gravelly clay loam. The substratum is very gravelly
loam.

This unit is used mainly as cropland, for livestock
grazing, and as homesites.

This unit is well suited to use as cropland. The main
limitations are steepness of slope and the hazard of
erosion.

Because of limited precipitation, the soils in this
unit are not suited to continuous cropping unless
irrigation. Suitable irrigation methods include sprinkler
and border systems. Irrigation water management is
needed to control runoff and erosion. The risk of
erosion can be reduced by maintaining crop residue
on the soil surface, stripcropping, cross-slope farming,
and keeping the soil surface rough.

The main limitation for homesite development is
slope in some areas. Excavation increases the risk of
water erosion. Establishing plant cover on the cuts
and fills reduces erosion. Irrigation is needed for the
establishment and maintenance of landscape
plantings.

10. Lasere-Salisbury-Oxwall

Moderately deep, and moderately deep and shallow to
a hardpan, well drained soils that receive 14 to 18
inches of precipitation; on high lake terraces and
wave-cut benches

This map unit is mainly in Goose Lake Valley. In
uncultivated areas, the native vegetation is mainly
shrubs, grasses, and forbs. Slopes generally are less
than 15 percent, but they range to as much as 50
percent. Elevation is 4,700 to 5,300 feet. The mean
annual precipitation is about 14 to 18 inches, the
mean annual air temperature is 45 to 48 degrees F,
and the frost-free period is 70 to 110 days.

This unit makes up about 2 percent of the survey
area. It is about 35 percent Lasere soils, 30 percent
Salisbury soils, and 20 percent Oxwall soils. The
remaining 15 percent is Donica, Drewsgap, and
Drews soils on middle lake terraces and Lorella soils
on foot slopes.

Lasere soils are on wave-cut benches and have
slopes of 2 to 50 percent. They are moderately
deep to bedrock and are well drained. These soils
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have a claypan at a depth of 5 to 10 inches. The
surface layer is loam. The subsaoil is silty clay and silty
clay loam.

Salisbury soils are on high lake terraces and have
slopes of 0 to 15 percent. They are moderately deep
to a hardpan and are well drained. These soils have a
claypan at a depth of 10 to 20 inches. The surface
layer is loam. The subsoil is clay and clay loam over a
hardpan. The substratum is silt loam.

Oxwall soils are on high lake terraces and have
slopes of 0 to 5 percent. They are shallow to a
hardpan and are well drained. These soils have a
claypan at a depth of 5 to 12 inches. The surface layer
is gravelly loam. The next layer is gravelly clay loam.
The subsoil is gravelly clay over a hardpan. The
substratum is stratified very gravelly sandy loam and
very gravelly loam.

This unit is used for livestock grazing and as
cropland.

The main limitations for livestock grazing are
permeability, depth to the claypan, depth to bedrock,
depth to the hardpan, shrink-swell potential, and water
erosion in the steeper areas.

The claypan and hardpan in these soils restrict
rooting depth. The surface layer is saturated following
snowmelt because of the slow permeability of the
subsoil. These soils expand when wet and contract
when dry, which makes special design of fences
necessary. Grazing should be delayed in spring until
the soil surface is firm and the preferred forage plants
can withstand grazing pressure.

The main limitations for cropland are depth to the
claypan, permeability, depth to the hardpan, depth to
bedrock, shrink-swell potential, and water erosion in
the steeper areas.

Because of the limited precipitation, continuous
cropping without irrigation is not suitable. Suitable
irrigation methods include sprinkler and border
systems. Because of the slow permeability, the
application of irrigation water needs to be managed to
avoid ponding of the surface or the buildup of a
perched water table. Subsoiling or deep plowing to rip
the hardpan in the Salisbury and Oxwall soils can
increase the effective rooting depth and improve
internal drainage.

11. McConnel-Wildhill

Very deep and moderately deep, somewhat
excessively drained and well drained soils that receive
8 to 10 inches of precipitation; on high lake terraces
and fans

This map unit is in Warner and Chewaucan Valleys
(fig. 6). The native vegetation is mainly shrubs,
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grasses, and forbs. Slopes are 0 to 50 percent.
Elevation is 4,400 to 5,200 feet. The mean annual
precipitation is about 8 to 10 inches, the mean annual
air temperature is 47 to 50 degrees F, and the frost-
free period is 90 to 110 days.

Figure 6.—Area of general soil map unit 11 in Chewaucan
Valley. Note higher lake terrace at base of tableland.

This unit makes up about 5 percent of the survey
area. It is about 55 percent McConnel soils and 20
percent Wildhill soils. The remaining 25 percent is
McNye soils on bedrock-controlled lake terraces,
Mesman and Icene soils on low lake terraces, Pait
soils on colluvial fans and foot slopes, and Zorravista
and Als soils on dunes.

McConnel soils are on high lake terraces and fans
and are very deep and somewhat excessively drained.
The surface layer typically is very gravelly sandy loam.
The upper part of the subsoil is very gravelly coarse
sandy loam. The lower part of the subsoil and the
substratum are extremely gravelly loamy coarse sand.

Wildhill soils are on bedrock-controlled lake
terraces and are moderately deep and well drained.
The surface layer is very stony loam. The subsoil is
extremely stony loam and extremely gravelly loam.

This unit is used mainly for livestock grazing. A few
areas of the McConnel soils are used for irrigated hay,
mainly alfalfa.

The main limitations for livestock grazing are the
available water capacity, water erosion in the steeper
areas, permeability, risk of seepage, wind erosion on
the McConnel soils, and depth to bedrock and surface
stones on the Wildhill soils.

Low precipitation and low available water capacity
limit forage production and seedling survival. The soils
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in this unit are suited to grazing in winter. Rock
fragments restrict the placement of fenceposts. If the
vegetation is removed from the McConnel soils, wind
erosion is a concern. The very stony surface layer of
the Wildhill soils restricts the operation of ground
seeding equipment. The risk of seepage on the
McConnel soils and the depth to bedrock in the
Wildhill soils restrict the development of water
impoundments.

The main limitations for irrigated hay are the low
available water capacity, permeability, and hazard of
wind erosion.

Sprinkler irrigation systems are best suited to the
soils in this unit because of the rapid water intake
rate and the very rapid permeability of the substratum.
Irrigation water needs to be applied at frequent
intervals to ensure adequate soil moisture for plant
growth and to reduce deep percolation. Gravel in the
surface layer causes rapid wear of tillage equipment.
If the vegetation is removed, wind erosion is a
concern.

Soils on grass- and shrub-covered
tablelands

This group consists of three map units. It makes up
about 38 percent of the survey area (see fig. 7,
previous page). The map units are used primarily for
livestock grazing and as wildlife habitat.

12. Ratto-Brace

Soils that are shallow and moderately deep to a
hardpan, receive 8 to 12 inches of precipitation, and
support dominantly Wyoming big sagebrush; on
tablelands

This map unit is along the eastern boundary of the
survey area. The native vegetation is mainly shrubs,
grasses, and forbs. Slopes generally are 2 to 20
percent. Elevation is 4,800 to 6,000 feet. The mean
annual precipitation is about 8 to 12 inches, the mean
annual air temperature is 43 to 47 degrees F, and the
frost-free period is 50 to 90 days.

This unit makes up about 15 percent of the survey
area. It is about 50 percent Ratto soils and 35 percent
Brace soils. The remaining 15 percent is Floke, Raz,
and Coglin soils on tablelands.

Ratto soils are shallow to a hardpan and are well
drained. The surface layer is very cobbly loam. The
upper part of the subsoil is gravelly clay loam and clay
loam over a hardpan, and the lower part is gravelly
loamy sand.

Brace soils are moderately deep to a hardpan and
are well drained. The surface layer is loam. The upper
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part of the subsoil is silty clay loam, and the lower part
is extremely gravelly loam over a hardpan.

This unit is used for livestock grazing and as wildlife
habitat.

The main limitations for livestock grazing are the
depth to a hardpan, available water capacity, hazard
of water erosion, permeability, shrink-swell potential of
the Ratto soils, and depth to bedrock in the Brace
soils.

Cold soil temperatures and a short growing season
limit the period of plant growth. Low available water
capacity and low precipitation limit forage production
and seedling survival. Grazing should be delayed until
late in spring when forage plants have achieved
sufficient growth. The shallow depth and high shrink-
swell potential of the subsoil in the Ratto soils limit the
placement of fenceposts and make special design of
fences necessary. The hardpan in the Ratto soils
restricts rooting depth. The risk of erosion can be
minimized by maintaining adequate plant cover,
seeding, and accumulating litter on the soil surface.

13. Freznik-Floke-Anawalt

Moderately deep and shallow soils that receive 10 to
12 inches of precipitation and support dominantly low
sagebrush; on tablelands

This map unit is in the eastern part of the survey
area, extending from Hart Mountain National Antelope
Refuge south to the Oregon and Nevada state lines.
The native vegetation is mainly low shrubs, grasses,
and forbs. Slopes typically are 2 to 15 percent, but
they range to 30 percent. Elevation is 4,700 to 6,400
feet. The mean annual precipitation is about 10 to 12
inches, the mean annual air temperature is 43 to 45
degrees F, and the frost-free period is 50 to 70 days.

This unit makes up about 15 percent of the survey
area. It is about 40 percent Freznik soils, 30 percent
Floke soils, and 15 percent Anawalt soils. The
remaining 15 percent is Deseed, Pearlwise, Locane,
and Ratto soils on tablelands; Rock outcrop; and
Rubble land.

Freznik soils are moderately deep to bedrock and
are well drained. These soils have a claypan at a
depth of 1 inch to 5 inches. The surface layer is very
stony loam. The subsoil is clay and clay loam.

Floke soils are shallow to a hardpan and
moderately deep to bedrock and are well drained.
These soils have a claypan at a depth of 2 to 10
inches. The surface layer typically is very stony loam.
The subsoil is clay and clay loam.

Anawalt soils are shallow to bedrock and are well
drained. These soils have a claypan at a depth of 3 to
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10 inches. The surface layer is loam. The subsoil is
clay.

This unit is used for livestock grazing and as wildlife
habitat.

The main limitations for livestock grazing are the
available water capacity, stones on the surface of the
Floke and Freznik soils, depth to the claypan,
permeability, and shrink-swell potential.

Cold soil temperatures and a short growing season
limit the period of plant growth. Grazing should be
delayed until late in spring when forage plants have
achieved sufficient growth. The surface layer is
saturated following snowmelt because of the slow
permeability of the subsoil. The low available water
capacity limits forage production and seedling
survival. The claypan restricts rooting depth. The
shallow depth to a hardpan or to bedrock and the high
shrink-swell potential of the subsoil limit placement of
fenceposts and make special design of fences
necessary. The very stony surface layer of the Floke
and Freznik soils restricts the operation of ground
seeding equipment. Other methods such as broadcast
seeding should be used. The risk of erosion can be
minimized by maintaining adequate plant cover,
seeding, and accumulating litter on the soil surface.

14. Carryback-Hart

Moderately deep and deep soils that receive 12 to 16
inches of precipitation and support dominantly low
sagebrush; on tablelands

This map unit is east of the Warner Mountains and
west of Warner Valley. The native vegetation is mainly
low shrubs, grasses, and forbs. Slopes typically are 0
to 15 percent, but they range to as much as 50
percent in a few areas. Elevation is 5,300 to 6,400
feet. The mean annual precipitation is about 12 to 16
inches, the mean annual air temperature is 43 to 45
degrees F, and the frost-free period is 50 to 70 days.

This unit makes up about 8 percent of the survey
area. It is about 45 percent Carryback soils and 40
percent Hart soils. The remaining 15 percent is
Newlands and Mascamp soils on mountain toe
slopes, Coglin soils on tablelands and relict fan
piedmonts, Ninemile soils on tablelands, Erakatak
soils on hillsides, Rock outcrop, and Rubble land.

Carryback soils are on tablelands and are
moderately deep and well drained. These soils have a
claypan at a depth of 4 to 10 inches. The surface layer
is very cobbly loam. The subsoil is clay. The
substratum is silty clay loam over calcareous silt loam
and loam.

Soil Survey

Hart soils are on relict fan piedmonts on tablelands
and are deep and well drained. These soils have a
claypan at a depth of 4 to 10 inches. The surface layer
is very gravelly loam. The upper part of the subsoil is
clay, and the lower part is calcareous very gravelly
loam, very gravelly silty clay loam, and extremely
gravelly loam.

This unit is used for livestock grazing and as wildlife
habitat.

The main limitations for livestock grazing are the
depth to the claypan, permeability, shrink-swell
potential, calcareous layer, and hazard of water
erosion on the Hart and Carryback soils and the
depth to bedrock and surface stones on the
Carryback soils.

Cold soil temperatures and a short growing season
limit the period of plant growth. Grazing should be
delayed until late in spring when forage plants have
achieved sufficient growth. The surface layer is
saturated following snowmelt because of the slow
permeability of the subsoil. The claypan and
calcareous layer restrict rooting depth. The high
shrink-swell potential of the subsoil makes special
design of fences necessary. Rock fragments on
surface of the Carryback soils restrict the operation of
ground seeding equipment. Other methods such as
broadcast seeding should be used. The risk of erosion
can be minimized by maintaining adequate plant
cover, seeding, and accumulating litter on the soil
surface.

Rock outcrop and soils on grass- and
shrub-covered hills, mountains, and lake
terraces

This group consists of five map units. It makes up
about 16 percent of the survey area (see fig. 7, page
30). The map units are used primarily for livestock
grazing and as wildlife habitat and watershed.

15. Lorella-Chewaucan-Rock outcrop

Rock outcrop, and shallow and deep soils that receive
10 to 14 inches of precipitation and support
dominantly Wyoming big sagebrush; on warm hills
and lake terraces

This map unit is in Chewaucan Valley. The native
vegetation is mainly shrubs, grasses, and forbs.
Slopes typically are 2 to 30 percent, but they
range to as much as 70 percent. Elevation is 4,200 to
5,000 feet. The mean annual precipitation is about 10
to 14 inches, the mean annual air temperature is 45 to
48 degrees F, and the frost-free period is 70 to 110
days.
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This unit makes up about 1 percent of the survey
area. It is about 35 percent Lorella soils, 25 percent
Chewaucan soils, and 20 percent Rock outcrop. The
remaining 20 percent is Lasere soils on wave-cut
benches on hills, McConnel and Mesman soils on
lake terraces, Itca soils on mountainsides, and
Redcanyon soils on hills and associated escarpments.

Lorella soils are on hillsides and are shallow and
well drained. The surface layer is very stony loam. The
subsoil is very cobbly clay loam.

Chewaucan soils are on uplifted, bedrock-
controlled lake terraces and are deep and well
drained. The surface layer is very cobbly silty clay
loam. The upper part of the subsoil is silty clay loam,
and the lower part is calcareous loam and is firm and
brittle.

Rock outcrop consists of interbedded basalt and
tuff.

This unit is used for livestock grazing and as wildlife
habitat.

The main limitations for livestock grazing are the
depth to bedrock, available water capacity,
permeability, hazards of water and wind erosion, and
shrink-swell potential on the Lorella soils and the rock
fragments on the surface, calcareous layer, and
hazard of water erosion on the Chewaucan soils.

The low precipitation and low available water
capacity of the Lorella soils limit forage production
and seedling survival. The shallow depth to bedrock in
the Lorella soils restricts rooting depth, limits
placement of fenceposts, and makes special design of
fences necessary. The firm, brittle calcareous layer in
the Chewaucan soils may restrict rooting depth. The
very cobbly surface layer of the Chewaucan soils may
restrict the operation of ground seeding equipment.
The risk of erosion can be minimized by maintaining
adequate plant cover, seeding, and accumulating litter
on the soil surface.

16. Felcher-Rock outcrop-Riddleranch

Rock outcrop, and moderately deep soils that receive
8 to 12 inches of precipitation and support dominantly
Wyoming big sagebrush; on warm and cool side
slopes of mountains

This map unit is mainly surrounding Warner Valley
(fig. 8). The native vegetation is mainly shrubs,
grasses, and forbs. Slopes typically are 30 to 70
percent, but they range to as little as 5 percent.
Elevation is 5,000 to 6,000 feet. The mean annual
precipitation is about 8 to 12 inches, the mean annual
air temperature is 43 to 47 degrees F, and the frost-
free period is 50 to 90 days.
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Figure 8.—Area of general soil map unit 16 on escarpment of
fault-block mountain. Felcher soils are on south-facing
slopes, and Riddleranch soils are on north-facing slopes.

This unit makes up about 4 percent of the survey
area. It is about 40 percent Felcher soils, 25 percent
Rock outcrop, and 20 percent Riddleranch soils. The
remaining 15 percent is Westbutte soils on north-
facing mountainsides at higher elevations, Fitzwater
soils on south-facing mountainsides, and Pait soils on
fans and mountain foot slopes.

Felcher soils are on south-facing mountainsides
and are moderately deep and well drained. The
surface layer is very stony clay loam. The subsoil is
very cobbly loam.

Rock outcrop consists of interbedded basalt and
tuff.

Riddleranch soils are on north-facing
mountainsides and are moderately deep and well
drained. The surface layer is very gravelly loam. The
subsoil is extremely cobbly loam.

This unit is used mainly as wildlife habitat and
watershed and for livestock grazing.

The main limitations for livestock grazing are the
steepness of slope, hazard of water erosion, depth to
bedrock, rock fragments, and available water capacity.

The low available water capacity limits forage
production and seedling survival. The depth to
bedrock and content of rock fragments throughout the
profile restrict rooting depth and the placement of
fenceposts. The growing season of the Riddleranch
soils begins later in spring and moisture is available
until later in summer on these soils than on the
Felcher soils. The risk of erosion can be minimized by
maintaining adequate plant cover, seeding, and
accumulating litter on the soil surface. Slope and the
areas of Rock outcrop restrict the operation of ground
seeding equipment. Other methods such as broadcast
seeding should be used.
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17. Ninemile-Newlands

Shallow and deep soils that receive 12 to 16 inches of
precipitation and support dominantly low sagebrush
and mountain big sagebrush; on cool benches and
foot slopes of tablelands and mountains

This map unit is on Hart Mountain and on the
eastern slopes of the Warner Mountains. The native
vegetation is mainly shrubs, grasses, and forbs.
Slopes generally are 2 to 15 percent, but they range
to as much as 50 percent. Elevation is 5,300 to 6,500
feet. The mean annual precipitation is about 12 to 16
inches, the mean annual air temperature is 43 to 45
degrees F, and the frost-free period is 50 to 70 days.

This unit makes up about 4 percent of the survey
area. It is about 50 percent Ninemile soils and 30
percent Newlands soils. The remaining 20 percent is
Mascamp soils on mountain foot slopes, Westbutte
soils on mountainsides, Hart soils on fan piedmonts,
and Madeline soils on tablelands.

Ninemile soils are on benches on tablelands and
mountains. These soils are shallow and well drained.
These soils have a claypan at a depth of 3 to 7 inches.
The surface layer is extremely gravelly loam. The
subsoil is clay and gravelly clay. These soils support
dominantly low sagebrush.

Newlands soils are on mountain foot slopes and
are deep and well drained. The surface layer is loam.
The subsoil is clay loam and gravelly clay loam. These
soils support dominantly mountain big sagebrush.

This unit is used for livestock grazing and as wildlife
habitat.

The main limitations for livestock grazing are the
slope and hazard of water erosion on the Newlands
and Ninemile soils and the available water capacity,
depth to the claypan, permeability, depth to bedrock,
and shrink-swell potential of the Ninemile soils.

Cold soil temperatures and a short growing season
limit the period of plant growth. Grazing should be
delayed until late in spring when forage plants have
achieved sufficient growth. Because of the slow
permeability of the subsoil in the Ninemile soils, the
surface layer is saturated following snowmelt. The
shallow depth to bedrock in the Ninemile soils limits
the placement of fenceposts. The high shrink-swell
potential in the subsoil of the Ninemile soils makes
special design of fences necessary. The risk of
erosion can be minimized by maintaining adequate
plant cover, seeding, and accumulating litter on the
soil surface.

Soil Survey

18. Harcany-Fitzwater

Very deep soils that receive 12 to 16 inches of
precipitation and support dominantly mountain big
sagebrush; on cool benches and side slopes of
mountains

This map unit is on Hart Mountain. The native
vegetation is mainly grasses, forbs, and shrubs.
Slopes typically are 15 to 50 percent, but they range
from O to 70 percent. Elevation is 5,800 to 7,000 feet.
The mean annual precipitation is about 12 to 16
inches, the mean annual air temperature is 43 to 45
degrees F, and the frost-free period is 50 to 70 days.

This unit makes up about 2 percent of the
survey area. It is about 55 percent Harcany soils
and 30 percent Fitzwater soils. The remaining 15
percent is Riddleranch soils on south-facing
mountainsides, Westbutte soils on north-facing
mountainsides, Newlands soils on mountain foot
slopes, Sherval soils that support aspen and are in
concave pockets where snow accumulates, and Rock
outcrop.

Harcany soils are on north-facing mountainsides
and mountaintops and are very deep and well
drained. The surface layer is very gravelly loam. The
next layer is extremely cobbly loam. The substratum is
extremely stony loam.

Fitzwater soils are on south-facing mountainsides
and mountaintops and are very deep and well
drained. The surface layer is extremely stony loam or
loam. The subsoil is extremely cobbly clay loam. The
substratum is extremely cobbly loam.

This unit is used as wildlife habitat and for livestock
grazing.

The main limitations for livestock grazing are the
available water capacity, hazard of water erosion,
slope, and content of rock fragments.

Cold soil temperatures and a short growing season
limit the period of plant growth. Grazing should be
delayed until late in spring when forage plants have
achieved sufficient growth. The low available water
capacity limits forage production and seedling
survival. The high content of rock fragments
throughout the soils restricts rooting depth and the
placement of fenceposts. The risk of erosion can be
minimized by maintaining adequate plant cover,
seeding, and accumulating litter on the soil surface.
Rock fragments on the surface restrict the operation
of ground seeding equipment. Other methods such as
broadcast seeding should be used.
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19. Booth-Bullump-Nuss

Shallow, moderately deep, and very deep soils that

receive 14 to 18 inches of precipitation and support

low sagebrush and mountain big sagebrush; on cool
benches and side slopes of hills and mountains

This map unit is surrounding Goose Lake Valley
and on the west side of Chewaucan Valley. The native
vegetation on the Booth and Bullump soils is mainly
shrubs, grasses, and forbs. The native vegetation on
the Nuss soils is mainly shrubs, grasses, forbs, and
scattered western juniper and ponderosa pine. Slopes
typically are 5 to 50 percent, but they range from 0 to
70 percent. Elevation is 5,000 to 6,500 feet. The mean
annual precipitation is about 14 to 18 inches, the
mean annual air temperature is 45 to 47 degrees F,
and the frost-free period is 50 to 70 days.

This unit makes up about 5 percent of the survey
area. It is about 35 percent Booth soils, 25 percent
Bullump soils, and 20 percent Nuss soils. The
remaining 20 percent is Royst soils on hills, Lorella
soils on south-facing slopes on hills, Winterim soils on
plateaus and mountains, and Rock outcrop.

Booth soils are on hillsides, mountainsides, and
benches and are moderately deep and well drained.
These soils have a claypan at a depth of 1 to 7 inches.
The surface layer is very stony loam. The subsoil is
clay. These soils support dominantly low sagebrush.

Bullump soils are on hillsides and mountainsides
and are very deep and well drained. The surface layer
is extremely gravelly loam. The subsoil is very gravelly
clay loam. The substratum is extremely gravelly loam.
These soils support dominantly mountain big
sagebrush.

Nuss soils are on hillsides and are shallow and well
drained. The surface layer is gravelly loam. The
subsoil is clay loam. These soils support dominantly
mountain big sagebrush.

This unit is used mainly for livestock grazing and as
wildlife habitat and watershed.

The main limitations for livestock grazing are the
slope and hazard of water erosion on the Booth,
Bullump, and Nuss soils; the depth to the claypan,
permeability, and shrink-swell potential of the Booth
soils; the depth to bedrock and available water
capacity of the Booth and Nuss soils; and the rock
fragments on the surface of the Booth and Bullump
soils.

Cold soil temperatures and a short growing season
limit the period of plant growth. Grazing should be
delayed until late in spring when forage plants have
achieved sufficient growth. Because of the slow
permeability of the subsoil in the Booth soils, the
surface layer is saturated following snowmelt. The
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depth to bedrock in the Booth and Nuss soils and the
claypan in the Nuss soils restrict rooting depth. Rock
fragments on the surface of the Booth and Bullump
soils restrict the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used. The shallow depth of the Nuss soils
and the rock fragments in the Bullump soils limit
placement of fenceposts. The high shrink-swell
potential of the subsoil in the Booth soils makes
special design of fences necessary. The risk of erosion
can be minimized by maintaining adequate plant cover,
seeding, and accumulating litter on the soil surface.

Soils on forested mountains, plateaus, and
hills

This group consists of four map units. It makes up
about 11 percent of the survey area. The map units
are used primarily for timber harvesting and livestock
grazing and as wildlife habitat and watershed.

20. Winterim-Royst

Deep and moderately deep soils that support
dominantly ponderosa pine and western juniper; on
hills, plateaus, and mountainsides

This map unit is on the eastern slopes of the
Warner Mountains. The native vegetation is mainly
ponderosa pine, western juniper, shrubs, grasses,
and forbs. Slopes typically are 0 to 40 percent, but they
range to 60 percent. Elevation is 5,000 to
6,500 feet. The mean annual precipitation is about 14
to 32 inches, the mean annual air temperature is 45 to
47 degrees F, and the frost-free period is 50 to 70
days.

This unit makes up about 2 percent of the survey
area. It is about 45 percent Winterim soils and 35
percent Royst soils. The remaining 20 percent is Nuss
soils on hills, Rock outcrop, and Booth and Merlin soils
on tablelands.

Winterim soils are deep and well drained. The
surface layer is very gravelly loam. The subsoil is
gravelly clay loam and very gravelly clay. These soils
receive about 20 to 32 inches of precipitation and
support dominantly ponderosa pine.

Royst soils are moderately deep and well drained.
The surface layer is very stony loam. The subsoil is
extremely stony clay. These soils receive about 14 to
20 inches of precipitation and support dominantly
western juniper with scattered ponderosa pine.

This unit is used for livestock grazing and timber
harvesting and as wildlife habitat and watershed. The
Winterim soils are used primarily for timber harvesting,
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and the Royst soils are used primarily for livestock
grazing.

The main limitations for livestock grazing are the
permeability, available water capacity, hazard of water
erosion, shrink-swell potential, content of rock
fragments, and depth to bedrock.

Cold soil temperatures and a short growing season
limit the period of plant growth. Grazing should be
delayed until late in spring when forage plants have
achieved sufficient growth. The rock fragments
throughout the soil restrict the placement of
fenceposts. The subsoil expands when wet and
contracts when dry, which makes special design of
fences necessary. The low available water capacity
limits forage production and seedling survival. The
bedrock restricts rooting depth. The risk of erosion
can be minimized by maintaining adequate plant
cover, seeding, and accumulating litter on the soil
surface.

The main limitations for timber harvesting are the
slope, hazard of water erosion, shrink-swell potential,
permeability, and content of rock fragments.

Wet, unsurfaced roads and skid trails are slippery
and sticky. The high content of clay and rock
fragments in the subsoil make tree planting difficult.
The clayey subsoil restricts permeability. Cuts and fills
slough when the soils are wet. A buffer zone should
be maintained around riparian areas to protect the
quality and quantity of the water.

Vehicle access should be restricted to periods
when the soil is dry or frozen to prevent puddling and
rutting of the soil surface. Using designated skid trails
and low-pressure ground equipment and avoiding
logging in spring when the soils are wet help to
reduce compaction and erosion. Mechanical piling of
slash material should be minimized. The risk of
erosion on skid trails and temporary roads can be
reduced by seeding, installing water bars, scarifying
the soil surface, or accumulating slash on the soil
surface. The use of shade cards on south-facing
slopes increases seedling survival.

21. Winterim-Mound-Polander

Deep soils that support dominantly ponderosa pine
and white fir; on mountainsides and plateaus

This map unit is surrounding Goose Lake Valley
and west of Chewaucan Valley. The native vegetation
is mainly conifers, shrubs, grasses, and forbs. Slopes
typically are 15 to 70 percent, but they range from 0O to
70 percent. Elevation is mainly 5,000 to 6,500 feet, but
it is as much as 7,200 feet on south-facing slopes. The
mean annual precipitation is about 18 to 32 inches,
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the mean annual air temperature is 45 to 47 degrees
F, and the frost-free period is 50 to 70 days.

This unit makes up about 4 percent of the survey
area. It is about 40 percent Winterim soils, 20 percent
Mound soils, and 20 percent Polander soils. The
remaining 20 percent is Royst and Nuss soils on hills,
Booth soils on foot slopes and benches, Twelvemile
soils on north-facing mountainsides at the higher
elevations, and Woodchopper and Rogger soils on
plateaus.

Winterim soils are on south-facing mountainsides
at the lower elevations. These soils are deep and well
drained and formed in material weathered from basalt
and tuff. The surface layer is very gravelly loam. The
subsoil is gravelly clay loam and very gravelly clay.
These soils support dominantly ponderosa pine.

Mound soils are on south-facing mountainsides at
the higher elevations and on north-facing
mountainsides. These soils are deep and well drained
and formed in material weathered from basalt and tuff.
The surface layer is stony loam. The subsoil is very
cobbly clay loam and very cobbly clay. The substratum
is clay loam. These soils support dominantly mixed
white fir and ponderosa pine.

Polander soils are on north- and south-facing
mountainsides. These soils are deep and well drained
and formed in material weathered from tuff and
rhyolite. The surface layer and subsoil are sandy loam.
The substratum is cobbly loam. These soils support
dominantly mixed white fir and ponderosa pine.

This unit is used mainly for timber harvesting and
as watershed and wildlife habitat. Areas on south-
facing slopes at the lower elevations and logged areas
are used for livestock grazing.

The main limitations for livestock grazing are the
slope, hazard of water erosion, permeability, and
content of rock fragments.

Cold soil temperatures and a short growing
season limit the period of plant growth. Grazing
should be delayed until late in spring when forage
plants have achieved sufficient growth. The risk of
erosion can be minimized by maintaining adequate
plant cover, seeding, and accumulating litter on the
soil surface. The growing season of soils on south-
facing slopes begins earlier in spring than that of soils
on north-facing slopes. Droughtiness in areas on
south-facing slopes is a concern earlier in the growing
season in these areas than in areas on north-facing
slopes.

The main limitations for timber harvesting are the
slope and hazard of water erosion on all the soils and
the permeability, content of rock fragments, and
shrink-swell potential of the Winterim and Mound
soils.
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Wet, unsurfaced roads and skid trails on the
Winterim and Mound soils are slippery and sticky, and
those on the Polander soils are soft. Dry, unsurfaced
roads and skid trails on the Polander soil are dusty.
The clayey subsoil in the Winterim and Mound soils
restricts permeability. The content of rock fragments
and high content of clay in the subsoil of the Winterim
and Mound soils can make tree planting difficult.
Artificial or natural shade increases seedling survival
on south-facing slopes. Cuts and fills in the Winterim
and Mound soils slough when wet. Accumulations of
show on north-facing slopes can bend or break small
trees. A buffer zone should be maintained around
riparian areas to protect the quality and quantity of the
water, and disturbance of these areas should be
minimized. Trees should not be felled into or skidded
through riparian areas.

To help reduce compaction and erosion in areas
that have slopes of less than 40 percent, use
designated skid trails and low-pressure ground
equipment, log in areas that are covered with a
minimum of 12 inches of snow or that have a frozen
surface layer, and avoid logging in spring when the
soils are wet. To minimize soil displacement, use
cable yarding systems in areas that have slopes of
more than 40 percent. Mechanical piling of slash
should be minimized. Heavy equipment causes soil
compaction and disturbance and exposes the soil.
Slash should be maintained on the soil to reduce
sheet and rill erosion. The risk of erosion on skid trails
and temporary roads can be reduced by seeding,
installing water bars, scarifying the soil surface, or
accumulating slash on the surface. The use of shade
cards on south-facing slopes increases seedling
survival.

22. Woodchopper-Rogger

Very deep and moderately deep soils that support
dominantly white fir and ponderosa pine; on plateaus
and mountains

This map unit is on the Warner Mountains. The
native vegetation is mainly conifers, shrubs, grasses,
and forbs. Slopes typically are 0 to 40 percent, but
they range to 60 percent. Elevation is 5,500 to 7,200
feet. The mean annual precipitation is about 28 to 32
inches, the mean annual air temperature is 45 to 47
degrees F, and the frost-free period is 50 to 70 days.

This unit makes up about 4 percent of the survey
area. It is about 45 percent Woodchopper soils and 35
percent Rogger soils. The remaining 20 percent is
Bullump and Polander soils on mountainsides,
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Hallihan and Hammersley soils on north-facing
mountainsides, Winterim soils on south-facing
mountainsides and plateaus at the lower elevations,
and Sherval soils in concave areas on mountainsides.

Woodchopper soils are very deep and well drained
and formed in material weathered from basalt,
andesite, and tuff. The surface layer is gravelly loam.
The subsoil is cobbly clay loam, clay, and gravelly
clay.

Rogger soils are moderately deep and well
drained and formed in material weathered from
basalt, andesite, and tuff. The surface layer is very
gravelly fine sandy loam. The subsoil is very cobbly
loam.

This unit is used mainly for timber harvesting and
as wildlife habitat and watershed.

The main limitations for timber harvesting are the
hazard of water erosion and slope of all the soils; the
permeability of the Woodchopper soils; and the
available water capacity, depth to bedrock, and
content of rock fragments in the Rogger soils.

Wet, unsurfaced roads and skid trails on the
Woodchopper soils are slippery and sticky, and those
on the Rogger soils are firm. Rock fragments in the
Rogger soils make tree planting difficult. The bedrock
in the Rogger soils restricts rooting depth. The clayey
subsoil in the Woodchopper soils restricts
permeability. Cuts and fills on the Woodchopper soils
slough when wet, and those on the Rogger soils ravel
when dry. Artificial or natural shade increases
seedling survival on south-facing slopes.
Accumulation of snow on north-facing slopes can
bend or break small trees. A buffer zone should be
maintained around riparian areas to maintain the
quality and quantity of the water, and disturbance of
these areas should be minimized. Trees should not be
felled into or skidded through riparian areas.

To help reduce compaction, use designated skid
trails and low-pressure ground equipment, log in
areas that are covered with a minimum of 12 inches
of snow or that have a frozen upper layer, and avoid
logging in spring when the soils are wet. Mechanical
piling of slash should be minimized. Heavy
equipment causes soil compaction and disturbance
and exposes the soil. Slash should be maintained on
the soil to reduce sheet and rill erosion. The risk of
erosion on skid trails and temporary roads can be
reduced by seeding, installing water bars, scarifying
the soil surface, or accumulating slash on the soil
surface. Because the Rogger soils are droughty, use
of larger than normal planting stock, a higher planting
rate, shade cards, or additional plantings may be
needed.
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23. Twelvemile-Xerolls

Very deep to shallow soils that support dominantly
white fir, ponderosa pine, and mountain big
sagebrush; on mountains

This map unit is on the west side of the Warner
Mountains. The native vegetation on the Twelvemile
soils is conifers, shrubs, grasses, and forbs, and the
native vegetation on the Xerolls is shrubs, grasses,
and forbs. Slopes typically are 0 to 60 percent, but
they range to as much as 80 percent. Elevation is
5,000 to 8,400 feet. The mean annual precipitation is
about 18 to 38 inches, the mean annual air
temperature is 45 to 47 degrees F, and the frost-free
period is 50 to 70 days.

This unit makes up about 1 percent of the survey
area. It is about 40 percent Twelvemile soils and 35
percent Xerolls. The remaining 25 percent is Winterim
soils on south-facing mountainsides at the lower
elevations, Rock outcrop, Polander soils on
mountainsides, Rogger soils on plateaus and
mountainsides, Longjohn soils that are at the higher
elevations and support dominantly whitebark pine and
lodgepole pine, and Hallihan and Hammersley soils
that are on north-facing slopes at the higher
elevations and support dominantly lodgepole pine.

Twelvemile soils are very deep and somewhat
excessively drained and formed in material weathered
from rhyolite. Slopes are 0 to 60 percent. The surface
layer is very gravelly fine sandy loam. The subsoil is
very gravelly fine sandy loam and very cobbly fine
sandy loam. The substratum is very cobbly sandy
loam. These soils support dominantly mixed white fir
and ponderosa pine.

Xerolls are shallow to very deep and are somewhat
excessively drained to well drained. These soils
formed in material weathered from basalt, andesite,
and tuff. Slopes are 0 to 80 percent. The texture and
content of rock fragments in the surface layer and
subsoil are highly variable. These soils support
dominantly mountain big sagebrush.

This unit is used as watershed and wildlife habitat,
for timber harvesting in areas of the Twelvemile soils,
and for livestock grazing in areas of the Xerolls.

The main limitations for livestock grazing are the
slope and hazard of water erosion and the depth to
bedrock, available water capacity, and rock fragments
in some areas.

Cold soil temperatures and a short growing season
limit the period of plant growth. Grazing should be
delayed until late in spring when forage plants have
achieved sufficient growth. Uniform distribution of
livestock is difficult because of the slope or the lack of

permanent water developments. The depth to bedrock
and content of rock fragments restrict rooting depth
and the placement of fenceposts in some areas. The
low available water capacity limits forage production
and seedling survival in some areas. The areas of
soils that are shallow or droughty provide forage
suitable for livestock grazing earlier in the year but for
a shorter period of time than the areas of deeper
soils. The earlier growing season in the areas of soils
on south-facing slopes allows for earlier grazing in
these areas than in areas of soils on north-facing
slopes. Soils on north-facing slopes have moisture
available for plant growth later in summer than do
those on south-facing slopes, which allows for a later
grazing period.

The steepness of slope and rock fragments
on the surface restrict the operation of ground
seeding equipment. Other methods such as broadcast
seeding should be used. The risk of erosion can be
minimized by maintaining adequate plant cover,
seeding, and accumulating litter on the soil surface.

The main limitations for timber harvesting
are the slope, hazard of water erosion, available
water capacity, and content of rock fragments.

Wet, unsurfaced roads and skid trails are firm. Dry,
unsurfaced roads and skid trails are dusty.
Accumulation of snow, particularly on north-facing
slopes, can bend and break small trees. Cuts and fills
ravel when dry. Rock fragments make tree planting
difficult. A buffer zone should be maintained around
riparian areas to protect the quality and quantity of the
water. Management should be designed to minimize
soil disturbance. Trees should not be felled into or
skidded through riparian areas.

To help reduce compaction and erosion in areas
that have slopes of less than 40 percent, use
designated skid trails and low-pressure ground
equipment and log only in areas that are covered with
a minimum of 12 inches of snow or that have a frozen
surface layer. To minimize soil displacement, use
cable yarding systems in areas that have slopes of
more than 40 percent. Logging should be deferred in
spring when the soils are wet to reduce displacement
and erosion. Mechanical piling of slash should be
minimized. Heavy equipment causes soil compaction
and disturbance and exposes the soil. Maintaining
slash on the soil surface helps to reduce sheet and rill
erosion. The risk of erosion on temporary roads can
be reduced by seeding, installing water bars,
scarifying the soil surface, or accumulating slash on
the soil surface. Because the Twelvemile soils are
droughty, larger than normal planting stock, a higher
planting rate, shade cards on south-facing slopes, or
additional plantings may be needed.
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Detailed Soil Map Units

The map units delineated on the detailed maps at
the back of this survey represent the soils or
miscellaneous areas in the survey area. The map unit
descriptions in this section, along with the maps, can
be used to determine the suitability and potential of a
unit for specific uses. They also can be used to plan
the management needed for those uses. More
information about each map unit is given under the
heading “Use and Management of the Soils.”

A map unit delineation on a map represents an area
dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the
dominant soils or miscellaneous areas. Within a
taxonomic class there are precisely defined limits for
the properties of the soils. On the landscape, however,
the soils and miscellaneous areas are natural
phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits
defined for a taxonomic class. Areas of soils of a
single taxonomic class rarely, if ever, can be mapped
without including areas of other taxonomic classes.
Consequently, every map unit is made up of the soils
or miscellaneous areas for which it is named and some
“included” areas that belong to other taxonomic
classes.

Most included soils have properties similar to those
of the dominant soil or soils in the map unit, and thus
they do not affect use and management. These are
called similar inclusions. They may or may not be
mentioned in the map unit description. Other included
soils and miscellaneous areas, however, have
properties and behavioral characteristics divergent
enough to affect use or to require different
management. These are called contrasting inclusions.
They generally are in small areas and could not be
mapped separately because of the scale used. Some
small areas of strongly contrasting soils or
miscellaneous areas are identified by a special symbol
on the maps. The included areas of contrasting soils or
miscellaneous areas are mentioned in the map unit
descriptions. A few included areas may not have been

observed, and consequently they are not mentioned in
the descriptions, especially where the pattern was so
complex that it was impractical to make enough
observations to identify all the soils and miscellaneous
areas on the landscape.

The presence of included areas in a map unitin no
way diminishes the usefulness or accuracy of the data.
The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the
landscape into landforms or landform segments that
have similar use and management requirements. The
delineation of such segments on the map provides
sufficient information for the development of resource
plans, but if intensive use of small areas is planned,
onsite investigation is needed to define and locate the
soils and miscellaneous areas.

An identifying symbol precedes the map unit name
in the map unit descriptions. Each description includes
general facts about the unit and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make
up a soil series. Except for differences in texture of the
surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and
arrangement.

Soils of one series can differ in texture of the
surface layer, slope, stoniness, salinity, degree of
erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is
divided into soil phases. Most of the areas shown on
the detailed soil maps are phases of soil series. The
name of a soil phase commonly indicates a feature
that affects use or management. For example, Drews
loam, 5 to 15 percent slopes, is a phase of the Drews
series.

Some map units are made up of two or more major
soils or miscellaneous areas. These map units are
complexes or associations.

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown separately
on the maps. The pattern and proportion of the soils or
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miscellaneous areas are somewhat similar in all areas.
Drews-Oxwall complex, 0 to 5 percent slopes, is an
example.

An association is made up of two or more
geographically associated soils or miscellaneous areas
that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the
survey area, it was not considered practical or
necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the
soils or miscellaneous areas are somewhat similar.
Booth-Nuss-Royst association, 40 to 60 percent south
slopes, is an example.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. Playas is an example.

Table 4 gives the acreage and proportionate extent
of each map unit. Other tables give properties of the
soils and the limitations, capabilities, and potentials for
many uses. The Glossary defines many of the terms
used in describing the soils or miscellaneous areas.

In the map unit descriptions that follow, a
semitabular format is used. In this format a boldface
heading (for example, Composition) is used to identify
the kind of information grouped directly below it.
Introducing each item of information under the heading
is an italicized term or phrase (for example, Position on
landscape:) that identifies or describes the information.
Many of the boldface headings and introductory terms
or phrases are self-explanatory; however, some of
them need further explanation. These explanations are
provided in the following paragraphs, generally in the
order in which they are used in the map unit
descriptions.

Composition is given for the components identified
in the name of the map unit as well as for the
contrasting inclusions.

Inclusions are areas of components (soils or
miscellaneous areas) that differ from the components
for which the unit is named. Inclusions can be either
similar or contrasting. Similar inclusions are
components that differ from the components for which
the unit is named but that for purposes of use and
management can be considered to be the same as the
named components. Note that in the “Composition”
paragraph a single percentage is provided for a named
soil and the similar inclusions because their use and
management are similar.

Position on landscape refers to the dominant
position or positions on which the component is
located. In naming landscape positions, an effort has
been made to give the specific position of the
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component rather than a general position that could
encompass other components. In some instances,
however, the component is distributed over a larger
landscape to such a degree that it is more nearly
accurate to name the larger landscape positions rather
than the local ones.

Typical profile is a vertical, two-dimensional section
of the soil extending from the surface to a restrictive
layer or to a depth of 60 inches or more.

Depth class is an adjective term (for example,
moderately deep) for the depth of the soil.

Permeability is the quality of the soil that enables
water to move downward through the profile.
Permeability is measured as the number of inches per
hour that water moves downward through the saturated
soil.

Available water capacity is the capacity of the soil
to hold water available for use by most plants. It
commonly is expressed as inches of water per inch of
soil (see “Glossary”).

Hazard of water erosion refers to the hazard if
protective plant cover is removed. The hazard of
erosion is constant and cannot be increased or
reduced.

Contrasting inclusions are components that differ
sufficiently from the components for which the unit is
named that they would have different use and
management if they were extensive enough to be
managed separately. For most uses, contrasting
inclusions have limited effect on use and management.
Inclusions generally are in small areas, and they could
not be mapped separately because of the scale used.
Some small areas of strongly contrasting inclusions
are identified by a special symbol on the detailed soil
maps. A few inclusions may not have been observed,
and consequently they are not mentioned in the
descriptions, especially where the pattern was so
complex that it was impractical to make enough
observations to identify all the inclusions on the
landscape.

Major uses are the dominant uses at the time the
major part of the fieldwork for this survey was
completed.

Major management factors are those factors that
affect the use of the soils for the major uses. The soil-
related factors are limiting, whereas the climatic
factors can be either limiting or nonlimiting. The major
management factors may apply to the entire unit or to
a given component of the unit.

General management considerations provide
additional perspective on the suitability and
limitations of the unit for the major uses. They may
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apply to the entire unit or to a given component of the
unit.

Suitable management practices are practices that
can be used to overcome the main limitations of the
unit for the major uses. They may apply to the entire
unit or to a given component of the unit.

Soil Descriptions

1C—Als-Icene complex, 0 to 15 percent
slopes

Composition

Als soil and similar inclusions—50 percent
Icene soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Als Soil

Position on landscape: Sand dunes in lake basins that
have slopes of 1 to 15 percent

Parent material: Kind—eolian sand over lacustrine
sediment; source—tuff, basalt

Elevation: 4,200 to 4,800 feet

Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days

Typical profile:
0 to 45 inches—very dark grayish brown fine sand
45 to 65 inches—dark brown fine sandy loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Excessively drained

Permeability: Rapid over moderate

Available water capacity: About 4 inches

Hazard of erosion: By water—slight or moderate; by
wind—very severe

Sodicity: Slightly sodic or moderately sodic

Characteristics of the Icene Soil

Position on landscape: Lake terraces that have slopes
of 0 to 1 percent

Parent material: Kind—Ilacustrine sediment; source—
tuff, basalt

Elevation: 4,200 to 4,800 feet

Climatic factors:
Mean annual precipitation—8 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days

Typical profile:
0 to 5 inches—very dark grayish brown fine sandy

loam
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5 to 10 inches—dark brown silt loam
10 to 28 inches—dark brown loam
28 to 65 inches—dark brown silt loam

Depth class: Very deep (more than 60 inches) to
bedrock, moderately deep (20 to 40 inches) to
dense, consolidated lacustrine sediment

Drainage class: Moderately well drained

Permeability: Slow

Available water capacity: About 1 inch

Hazard of erosion: By water—none or slight; by wind—
moderate

Depth to seasonal high water table: February through
April—24 to 72 inches; rest of year—more than 72
inches

Salinity: Upper 10 inches—slightly saline or moderately
saline; below this depth—strongly saline

Sodicity: Upper 10 inches—strongly sodic; below this
depth—moderately sodic

Carbonates: Strongly effervescent or violently
effervescent throughout

Contrasting Inclusions

» Kewake soils that are on dunes on lake terraces but
do not have basin big sagebrush in the potential plant
community

» Helphenstein soils that are on lake terraces and have
black greasewood and inland saltgrass in the potential
plant community but do not support shadscale

» Small playas that are 12 to 24 inches wide

Major Uses
Livestock grazing, wildlife habitat
Major Management Factors

Als soil—wind erosion, slope, available water capacity,
sodicity

Icene soil—available water capacity, salinity, sodicity,
permeability, depth to dense, consolidated
lacustrine sediment, wind erosion

Dominant Vegetation in Potential Plant
Community

Als soil—Indian ricegrass, basin big sagebrush, black
greasewood, fourwing saltbush, needleandthread,
basin wildrye

Icene soil—shadscale, black greasewood, basin
wildrye, Indian ricegrass

Livestock Grazing

General management considerations:

» The low precipitation and low available water
capacity limit forage production and seedling survival.
» Excess sodium in the Icene soil results in nutrient
imbalances and a caustic root environment.
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+ Salts in the Icene soil reduce the amount of water
available to plants and restrict seedling survival.

» Dense, consolidated lacustrine sediment in the Icene
soil restricts rooting depth.

» Water movement is rapid through the upper part of
the Als soil and slow through the Icene soil.

» Dispersion and crusting of the surface of the Icene
soil reduce infiltration and restrict seedling emergence
and survival.

» The soils in this unit are subject to wind erosion if
the vegetation is removed or degraded.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
» Range seeding controls blowing and drifting sand on
the Als soil.

 This unit generally is not suited to growing trees and
shrubs for windbreaks and environmental plantings.
Onsite investigation is needed to determine whether
trees and shrubs can be grown if special treatment is
used.

 This unit is suited to grazing in winter.

Suitable management practices:

» Delay grazing in spring until the Icene soil is firm and
the preferred forage plants can withstand grazing
pressure.

» Minimize the risk of wind erosion by preserving the
existing plant cover, seeding, and accumulating litter
on the surface.

« If the Als soil is seeded, select plants that tolerate
droughtiness and slight or moderate sodicity.

« If the Icene soil is seeded, select plants that tolerate
droughtiness, strong sodicity, and slight or moderate
salinity.

2C—Als-Mesman complex, 0 to 15 percent
slopes

Composition

Als soil and similar inclusions—50 percent
Mesman soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Als Soil

Position on landscape: Sand dunes in lake basins that
have slopes of 2 to 15 percent

Parent material: Kind—eolian sand over lacustrine
sediment; source—tuff, basalt

Elevation: 4,200 to 4,800 feet

Climatic factors:
Mean annual precipitation—8 to 10 inches

Soil Survey

Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days

Typical profile:
0 to 45 inches—very dark grayish brown fine sand
45 to 65 inches—dark brown fine sandy loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Excessively drained

Permeability: Rapid over moderate

Available water capacity: About 4 inches

Hazard of erosion: By water—slight or moderate; by
wind—very severe

Sodicity: Slightly sodic or moderately sodic

Characteristics of the Mesman Soil

Position on landscape: Lake terraces that have slopes
of 0 to 2 percent

Parent material: Kind—Ilacustrine sediment; source—
tuff, basalt

Elevation: 4,200 to 4,800 feet

Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days

Typical profile:
0 to 9 inches—dark brown fine sandy loam
9 to 20 inches—brown sandy clay loam
20 to 25 inches—brown silt loam
25 to 35 inches—brown very fine sandy loam
35 to 60 inches—brown silt loam

Depth class: Very deep (more than 60 inches) to
bedrock, moderately deep (20 to 40 inches) to
dense, consolidated lacustrine sediment

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 2 inches

Hazard of erosion: By water—slight or moderate; by
wind—moderate

Salinity: Upper 9 inches—slightly saline; below this
depth—strongly saline

Sodicity: Upper 9 inches—moderately sodic; below this
depth—slightly sodic or moderately sodic

Contrasting Inclusions

* Icene and Helphenstein soils that are on adjacent
lake terraces and do not have big sagebrush in the
potential plant community

Major Uses
Livestock grazing, cropland, hayland, wildlife habitat
Major Management Factors

Als soil—wind erosion, slope, available water capacity,
sodicity
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Mesman soil—available water capacity, permeability,
salinity, sodicity, wind erosion, depth to dense,
consolidated lacustrine sediment

Dominant Vegetation in Potential Plant
Community

Als soil—basin big sagebrush, black greasewood,
Indian ricegrass, needleandthread, basin wildrye,
fourwing saltbush

Mesman soil—basin big sagebrush, spiny hopsage,
black greasewood, Indian ricegrass, basin wildrye

Livestock Grazing

General management considerations:

» The low precipitation and low available water
capacity limit forage production and seedling survival.
» Excess sodium in the Mesman soil results in nutrient
imbalances and a caustic root environment.

* Dispersion and crusting of the surface of the
Mesman soil reduce infiltration and restrict seedling
emergence and survival.

+ Salts in the Mesman soil reduce the amount of water
available to plants and restrict seedling survival.

» Dense, consolidated lacustrine sediment in the
Mesman soil restricts rooting depth.

» Water movement is rapid through the upper part of
the Als soil and slow through the Mesman soil.

» The soils in this unit are subject to wind erosion if
the vegetation is removed or degraded.

 This unit is suited to grazing in winter.

» Range seeding controls blowing and drifting sand on
the Als soil.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If the Als soil is seeded, select plants that tolerate
slight or moderate sodicity and droughtiness.

« If the Mesman soil is seeded, select plants that
tolerate slight salinity, moderate sodicity, and
droughtiness in summer.

Cropland and Hayland

General management considerations:

» Because of the limited precipitation, the soils in this
unit are not suited to continuous cropping unless they
are irrigated.

 Sprinkler irrigation is most efficient and best suited
to this unit.

* Light, frequent applications of irrigation water are
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needed on the Als soil because of the rapid
permeability in the upper part of the soil.

* Leveling is needed for uniform application of water.
 To avoid exposing the lower layers that are saline
and sodic, land leveling that involves only shallow cuts
is best suited.

» The concentration of salts and sodium limits the
selection of crops.

» The soils in this unit tie up large amounts of
phosphorus, which limits the amount that is available
to plants.

» Because of the high corrosivity to uncoated steel
and concrete, protection from corrosion or use of
noncorrosive material, such as galvanized steel,
aluminum, or plastics, is needed for structures or
pipelines.

* Removing salts from the Mesman soil without
applying proper amounts of soil amendments causes
dispersion and crusting of the soil surface.

« If the soils are irrigated, the available water capacity
can be increased by leaching salts below the root
zone.

* The dense, consolidated lacustrine sediment in the
Mesman soil is softened by applying irrigation water.

» The Als soil generally is not suited to growing trees
and shrubs for windbreaks and environmental
plantings. Onsite investigation is needed to determine
whether trees and shrubs can be grown if special
treatment is used.

» Because of the concentration of salts in the Mesman
soil, the selection of trees and shrubs suitable for
windbreaks and environmental plantings is limited and
the seedling mortality rate is severe.

» Continuous cultivation, use of mulch, or application
of herbicides to control competing vegetation on the
Mesman soil helps to ensure the establishment and
survival of seedlings.

Suitable management practices:

* Irrigate during the dry period in summer.

» Reduce the content of sodium by applying proper
amounts of soil amendments and leaching salts with
carefully applied irrigation water.

» Reduce crusting and compaction of the soil surface
by returning crop residue to the soil, keeping tillage at
a minimum, and regularly adding organic matter.

» Reduce the risk of wind erosion by planting crops in
narrow strips at right angles to the prevailing wind,
maintaining crop residue on the surface, planting field
windbreaks, maintaining a plant cover, and limiting the
width of strips of unprotected soils.
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3A—Alvodest-Playas complex, 0to 1
percent slopes

Composition

Alvodest soil and similar inclusions—55 percent
Playas—30 percent
Contrasting inclusions—15 percent

Characteristics of the Alvodest Soil

Position on landscape: Alluvial flats in lake basins

Parent material: Kind—Ilacustrine sediment; source—
tuff, basalt

Elevation: 4,200 to 4,800 feet

Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days

Typical profile:
0 to 2 inches—very dark grayish brown silt loam
2 to 14 inches—dark brown silt loam
14 to 25 inches—dark grayish brown silty clay
25 to 32 inches—dark brown and very dark grayish

brown silty clay loam
32 to 60 inches—dark brown and very dark gray
loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Moderately well drained

Permeability: Slow

Available water capacity: About 2 inches

Hazard of erosion: By water—none or slight; by wind—
moderate

Depth to seasonal high water table: December through
April—6 inches above the surface to 36 inches
below the surface; rest of year—more than 36
inches

Shrink-swell potential: High between depths of 14 and
60 inches

Salinity: Strongly saline

Sodicity: Strongly sodic

Carbonates: Strongly effervescent or violently
effervescent throughout

Characteristics of Playas

Position on landscape: Basin floors

Parent material: Kind—Ilacustrine sediment; source—
tuff, basalt

Elevation: 4,200 to 4,800 feet

Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days

Reference profile:

Soil Survey

0 to 6 inches—silty clay loam
6 to 60 inches—stratified silty clay and silty clay
loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Poorly drained

Permeability: Very slow

Hazard of erosion by wind: None to severe, depending
on the time of year

Depth to seasonal high water table: December through
April—12 inches above the surface to 12 inches
below the surface; rest of year—more than 12
inches

Shrink-swell potential: High

Salinity: Moderately saline to strongly saline

Sodicity: Strongly sodic

Carbonates: Strongly effervescent or violently
effervescent throughout

Contrasting Inclusions

» Helphenstein soils that are on adjacent, higher lying
lake terraces

* Reese soils that are on adjacent alluvial flats and
have alkali sacaton in the potential plant community

« Als soils that are on sand dunes and have basin big
sagebrush in the potential plant community

Major Uses
Livestock grazing, wildlife habitat
Major Management Factors

Alvodest soil—available water capacity, salinity,
sodicity, wetness, permeability, wind erosion,
shrink-swell potential, frost action

Playas—available water capacity, salinity, sodicity,
seasonal wetness, permeability, wind erosion,
shrink-swell potential

Dominant Vegetation in Potential Plant
Community

Alvodest soil—black greasewood, inland saltgrass,
basin wildrye

Livestock Grazing

General management considerations:

 This unit provides food and cover for wetland wildlife.
» Grazing should be deferred during the period of
nesting for waterfowl.

» Grazing when the soil is wet results in compaction of
the surface layer.

 Salts reduce the amount of water available to plants
and restrict seedling survival.

» The moderately saline or strongly saline, strongly
sodic surface layer severely limits seedling survival.
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» Excess sodium in the soil results in nutrient
imbalances and a caustic root environment.

« Dispersion and crusting of the soil surface reduce
infiltration, cause ponding, and restrict seedling
emergence and survival.

» Because of the high corrosivity to uncoated steel
and concrete, protection from corrosion or use of
noncorrosive material, such as galvanized steel,
aluminum, or plastics, is needed for structures or
pipelines.

* Variable yearly ponding results in an unstable plant
community on the Playas.

» The Alvodest soil and the Playas expand when wet
and contract when dry, which can rip and tear plant
roots and damage structures.

 This unit is suited to grazing in winter.

* Plants are subject to winterkill and other damage
because of the high potential for frost action.

 This unit generally are not suited to growing trees
and shrubs for windbreaks and environmental
plantings.

Suitable management practices:

« Allow the unit to drain adequately before grazing to
prevent damage to the soil and plants.

« If the Alvodest soil is seeded, select plants that
tolerate wetness, droughtiness in summer, strong
salinity, and strong sodicity and that provide cover for
nesting waterfowl.

4B—Anawalt loam, 2 to 8 percent slopes

Composition

Anawalt soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Anawalt Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
tuff, basalt

Elevation: 4,700 to 5,800 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 4 inches—very dark brown loam
4 to 9 inches—very dark grayish brown loam
9to 17 inches—dark brown clay
17 inches—tuff that has coatings of silica and

calcium carbonate in fractures

Depth class: Shallow (12 to 20 inches) to bedrock, very

shallow (3 to 10 inches) to the claypan
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Drainage class: Well drained

Permeability: Slow

Available water capacity: About 2 inches

Shrink-swell potential: High between depths of 9 and 17
inches

Contrasting Inclusions

» Ratto and Oreneva soils that are on tablelands and
have Wyoming big sagebrush in the potential plant
community

* Soils that are similar to the Anawalt soil but have a
surface layer that is less than 5 inches thick and a
potential plant community that is dominantly Sandberg
bluegrass

Major Use
Livestock grazing
Major Management Factors

Depth to the claypan, depth to bedrock, permeability,
shrink-swell potential, available water capacity

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, low sagebrush, Sandberg
bluegrass

Livestock Grazing

General management considerations:

» The bedrock and claypan restrict rooting depth.

» The surface layer is saturated following snowmelt.
 Past erosion has resulted in pedestaled plants and
an erosion pavement.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The shallow depth limits placement of fenceposts
and makes special design of fences necessary.

» The clayey layer expands when wet and contracts
when dry, which can rip and tear plant roots.

» Development of water impoundments is restricted by
the shallow depth to bedrock.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If the soil is seeded, select plants that tolerate
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droughtiness, shrinking and swelling, and a cool
growing season.

5C—Anawalt-Oreneva complex, 2 to 15
percent slopes

Composition

Anawalt soil and similar inclusions—50 percent
Oreneva soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Anawalt Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
tuff, basalt

Elevation: 5,300 to 5,700 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 4 inches—very dark brown loam
4 to 9 inches—very dark grayish brown loam
9to 17 inches—dark brown clay
17 inches—tuff that has accumulations of silica

and calcium carbonate in fractures

Depth class: Shallow (12 to 20 inches) to bedrock, very
shallow (3 to 10 inches) to the claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 2 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 9 and 17
inches

Characteristics of the Oreneva Soil

Position on landscape: Tablelands
Parent material: Kind—colluvium, residuum; source—
basalt, tuff
Elevation: 5,300 to 5,700 feet
Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 4 inches—dark brown very gravelly loam
4 to 21 inches—dark brown very gravelly clay loam
and very gravelly loam
21 inches—tuff that has accumulations of calcium
carbonate and silica in fractures
Depth class: Moderately deep (20 to 40 inches) to
bedrock
Drainage class: Well drained

Soil Survey

Permeability: Moderately slow
Available water capacity: About 3 inches
Hazard of erosion by water: Slight or moderate

Contrasting Inclusions

 Soils that are similar to the Anawalt soil but have a
surface layer that is less than 5 inches thick and a
potential plant community that is dominantly Sandberg
bluegrass

 Soils that are similar to the Oreneva soil but have
bedrock at a depth of 40 to 60 inches

Major Use
Livestock grazing
Major Management Factors

Anawalt soil—depth to bedrock, depth to the claypan,
shrink-swell potential, available water capacity,
water erosion, permeability

Oreneva soil—depth to bedrock, permeability, available
water capacity, water erosion

Dominant Vegetation in Potential Plant
Community

Anawalt soil—bluebunch wheatgrass, low sagebrush,
Sandberg bluegrass

Oreneva soil—Thurber needlegrass, Sandberg
bluegrass, Wyoming big sagebrush

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The bedrock in the Oreneva soil restricts rooting
depth.

» The claypan and bedrock in the Anawalt soil restrict
rooting depth.

» The surface layer of the Anawalt soil is saturated
following snowmelt.

» Pedestaled plants and an erosion pavement on the
Anawalt soil are the result of past erosion.

» The shallow depth of the Anawalt soil limits
placement of fenceposts.

» Development of water impoundments is restricted by
the depth to bedrock.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
» The Anawalt soil expands when wet and contracts
when dry, which can rip and tear plant roots.

Suitable management practices:
» Delay grazing until late in spring when forage plants
have achieved sufficient growth.
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» Delay grazing until the Anawalt soil is firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If the Anawalt soil is seeded, select plants that
tolerate a cool growing season, shrinking and swelling,
and droughtiness.

« If the Oreneva soil is seeded, select plants that
tolerate droughtiness and a cool growing season.

6C—Anawalt-Pearlwise complex, 2 to 15
percent slopes

Composition

Anawalt soil and similar inclusions—50 percent
Pearlwise soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Anawalt Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
tuff, basalt

Elevation: 5,900 to 6,200 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 4 inches—very dark brown loam
4 to 9 inches—very dark grayish brown loam
9to 17 inches—dark brown clay
17 inches—tuff that has coatings of silica and

calcium carbonate in fractures

Depth class: Shallow (12 to 20 inches) to bedrock, very
shallow (3 to 10 inches) to the claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 2 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 9 and 17
inches

Characteristics of the Pearlwise Soil

Position on landscape: Depressional areas of
tablelands

Parent material: Kind—residuum, colluvium; source—
tuff, basalt

Elevation: 5,900 to 6,200 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
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Typical profile:
0 to 4 inches—dark brown loam
4 to 25 inches—very dark grayish brown loam
25 to 35 inches—dark yellowish brown cobbly loam
35inches—basalt

Depth class: Moderately deep (20 to 40 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 5 inches

Hazard of erosion by water: Slight or moderate

Contrasting Inclusions

* Freznik soils on tablelands
» Soils that are similar to the Pearlwise soil but have
bedrock at a depth of 40 to 60 inches

Major Use
Livestock grazing
Major Management Factors

Anawalt soil—available water capacity, depth to
bedrock, depth to the claypan, shrink-swell
potential, permeability, water erosion

Pearlwise soil—available water capacity, depth to
bedrock, water erosion

Dominant Vegetation in Potential Plant
Community

Anawalt soil—bluebunch wheatgrass, low sagebrush,
Sandberg bluegrass

Pearlwise soil—Idaho fescue, Thurber needlegrass,
mountain big sagebrush, bluebunch wheatgrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The claypan and bedrock in the Anawalt soil restrict
rooting depth.

» The surface layer of the Anawalt soil is saturated
following snowmelt.

» Development of water impoundments is restricted by
the depth to bedrock.

» Pedestaled plants and an erosion pavement are the
result of past erosion on the Anawalt soil.

» The shallow depth of the Anawalt soil limits
placement of fenceposts.

» The subsoil of the Anawalt soil expands when wet
and contracts when dry, which can rip and tear plant
roots.

» Because of the high corrosivity of the Anawalt soil to
uncoated steel, protection from corrosion or use of
noncorrosive material, such as concrete, aluminum,
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galvanized steel, or plastics, is needed for structures
or pipelines.

Suitable management practices:

» Delay grazing until the Anawalt soil is firm and the
preferred forage plants can withstand grazing pressure.
» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Improve areas of the Pearlwise soil that are heavily
infested with undesirable shrubs by railing, chaining,
beating, or applying chemicals.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If the Anawalt soil is seeded, select plants that
tolerate droughtiness, shrinking and swelling, and a
cool growing season.

« If the Pearlwise soil is seeded, select plants that
tolerate a cool growing season.

7TE—Argixerolls-Badland complex, 15 to
30 percent slopes

Composition

Argixerolls and similar inclusions—60 percent
Badland—25 percent
Contrasting inclusions—15 percent

Characteristics of Argixerolls

Position on landscape: Hillsides, foot slopes

Parent material: Kind—residuum, colluvium; source—
tuff

Elevation: 4,300 to 5,000 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Reference profile:
0to 12 inches—very dark grayish brown and dark

brown loam

12 to 38 inches—olive brown clay loam and clay
38 inches—weathered tuff

Depth class: Shallow (10 to 20 inches) to very deep (60
inches or more) to soft bedrock

Drainage class: Well drained

Permeability: Moderate or slow

Soil Survey

Available water capacity: About 4 inches
Hazard of erosion by water: Severe

Characteristics of Badland

Position on landscape: Hillsides, foot slopes
Kind of material: Weathered tuff

Contrasting Inclusions

» Rock outcrop

» Winterim soils that are on the upper part of slopes
and have dominantly ponderosa pine and western
juniper in the potential plant community

 Soils that have slopes of less than 15 percent or
more than 30 percent

 Lasere soils that are on adjacent hills and have
dominantly low sagebrush in the potential plant
community

» Bullump soils that are on adjacent, north-facing
hillsides and have dominantly mountain big sagebrush
in the potential plant community

Major Use
Livestock grazing
Major Management Factors

Argixerolls—slope, water erosion, depth to
bedrock, depth to the claypan, available water
capacity

Badland—slope, water erosion, exposed tuffaceous
rock

Dominant Vegetation in Potential Plant
Community

Argixerolls—varies depending on the characteristics of
the soils at a given site, but includes Idaho fescue,
bluebunch wheatgrass, Sandberg bluegrass,
Thurber needlegrass, mountain big sagebrush,
Wyoming big sagebrush, low sagebrush, and
antelope bitterbrush

Livestock Grazing

General management considerations:

» Seeding the more favorable areas of the Argixerolls
is difficult because of the pattern in which they occur
with the areas of Badland.

» The areas of Badland support little, if any,
vegetation.
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» Because of the lack of vegetation in the areas of
Badland, the hazard of gully and sheet erosion is
severe.

 This unit is subject to slumping because of the soft,
highly weathered tuff.

* Restricting grazing allows for plant growth.

8A—Bicondoa silty clay loam, 0 to 2
percent slopes

Composition

Bicondoa soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Bicondoa Soil

Position on landscape: Flood plains in lake basins
Parent material: Kind—alluvium; source—basalt, tuff
Elevation: 5,000 to 5,300 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days
Typical profile:
0 to 4 inches—very dark brown silty clay loam
4 to 6 inches—very dark grayish brown gravelly
loam
6 to 14 inches—very dark grayish brown silty clay
loam
14 to 23 inches—dark gray silty clay
23 to 27 inches—dark grayish brown clay
27 to 32 inches—dark grayish brown silty clay
32 to 60 inches—dark yellowish brown silty clay
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Poorly drained
Permeability: Slow
Available water capacity: About 8 inches
Hazard of erosion by water: Slight
Depth to seasonal high water table: December through
April—at the surface to 18 inches below the
surface; rest of year—more than 18 inches
Frequency of flooding: Frequent for brief periods from
January through April
Shrink-swell potential: High between depths of 14 and
60 inches
Carbonates: Upper 20 inches—slightly effervescent to
strongly effervescent

Contrasting Inclusions

» Spangenburg soils that are on adjacent, higher lying
lake terraces and have basin big sagebrush in the
potential plant community
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Major Uses
Hayland, livestock grazing, wildlife habitat
Major Management Factors
Wetness, permeability, shrink-swell potential

Dominant Vegetation in Potential Plant
Community

Tufted hairgrass
Livestock Grazing

General management considerations:

 This unit provides food and cover for wildlife.

» A seasonal high water table increases the amount of
moisture in the soil.

» Ahigh water table during the growing season
restricts the rooting depth of non-water-tolerant plants.
» Grazing when the soil is wet results in compaction
and puddling of the surface.

» Because of the high corrosivity to uncoated steel
and concrete, protection from corrosion or use of
noncorrosive material, such as galvanized steel,
aluminum, or plastics, is needed for structures or
pipelines.

* Plants on this soil are subject to winterkill and other
damage because of a high potential for frost action.

* Trees and shrubs for windbreaks and environmental
plantings should be tolerant of seasonal wetness.

» Spring planting may be delayed because of the
seasonal wetness.

Suitable management practices:

» Delay grazing until the soil is adequately drained and
is firm enough to withstand trampling by livestock.

« If the soil is seeded, select plants that tolerate
seasonal wetness and that provide cover for waterfowl.

9C—Blizzard very cobbly silty clay loam, 0
to 15 percent slopes

Composition

Blizzard soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Blizzard Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 6,000 to 6,800 feet

Climatic factors:
Mean annual precipitation—12 to 16 inches
Mean annual air temperature—40 to 45 degrees F
Frost-free period—20 to 50 days
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Typical profile:
0 to 1 inch—dark brown very cobbly silty clay loam
1 inch to 7 inches—dark brown silty clay
7 to 16 inches—dark brown cobbly clay
16 inches—fractured basalt

Depth class: Shallow (10 to 20 inches) to bedrock, very
shallow (1 to 4 inches) to the claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 2 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 1 inch
and 16 inches

Contrasting Inclusions

» Devoy soils that are on tablelands and have
mountain big sagebrush in the potential plant
community

* Soils that are less than 10 inches thick to bedrock
and have curlleaf mountainmahogany and mountain big
sagebrush in the potential plant community

» Rock outcrop

 Soils that have an extremely stony surface layer and
have western juniper in the potential plant community
 Soils that are 35 percent rock fragments or more
throughout

Major Use
Livestock grazing
Major Management Factors

Rock fragments on the surface, depth to the claypan,
depth to bedrock, permeability, available water
capacity, shrink-swell potential, water erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, low sagebrush, bluebunch wheatgrass
Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The shallow depth to bedrock limits the placement of
fenceposts and makes special design of fences
necessary.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The surface layer is saturated following snowmelt.
» The claypan and bedrock restrict rooting depth.

» The low available water capacity limits forage
production and seedling survival.

» The shallow depth to bedrock limits construction of
water impoundments.

Soil Survey

» The very cobbly surface layer may restrict the
operation of ground seeding equipment. Other methods
such as broadcast seeding should be used.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If the soil is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

10C—Booth gravelly loam, 2 to 15 percent
slopes

Composition

Booth soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Booth Soil

Position on landscape: Foot slopes and benches on
mountains and hills

Parent material: Kind—colluvium; source—basalt, tuff

Elevation: 5,000 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 4 inches—very dark brown gravelly loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 4 and 24
inches

Contrasting Inclusions

» Bullump soils that are on mountains and hills and
have mountain big sagebrush in the potential plant
community
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* Nuss soils that are on hills and have mountain big
sagebrush, curlleaf mountainmahogany, and scattered
ponderosa pine in the potential plant community

* Soils that are similar to the Booth soil but have
bedrock at a depth of 40 inches or more

Major Use
Livestock grazing
Major Management Factors

Depth to the claypan, permeability, depth to bedrock,
available water capacity, shrink-swell potential,
water erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, low sagebrush, bluebunch wheatgrass
Livestock Grazing

General management considerations:

» The bedrock and claypan restrict rooting depth.

» The surface layer is saturated following snowmelt.
» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The low available water capacity limits forage
production and seedling survival.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The depth to bedrock limits construction of water
impoundments.

» The clayey layer expands when wet and contracts
when dry, which makes special design of fences
necessary.

* Trees and shrubs for windbreaks and environmental
plantings should be tolerant of droughtiness.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If the soil is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

11C—Booth silty clay, 2 to 15 percent
slopes, eroded

Composition

Booth soil and similar inclusions—85 percent
Contrasting inclusions—15 percent
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Characteristics of the Booth Soil

Position on landscape: Foot slopes and benches on
mountains and hills
Parent material: Kind—colluvium; source—basalt, tuff
Elevation: 5,000 to 6,500 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 4 inches—very dark brown silty clay
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered
tuff
26 inches—unweathered tuff
Depth class: Moderately deep (20 to 40 inches) to
bedrock
Drainage class: Well drained
Permeability: Slow
Available water capacity: About 3 inches
Hazard of erosion by water: Severe
Shrink-swell potential: High between depths of 4 and 24
inches

Contrasting Inclusions

» Bullump soils that are on mountains and hills and
have mountain big sagebrush in the potential plant
community

* Nuss soils that are on hills and have mountain big
sagebrush, curlleaf mountainmahogany, and scattered
ponderosa pine in the potential plant community

» Rock outcrop

* Soils that are similar to the Booth soil but have
bedrock at a depth of 40 inches or more

Major Use
Livestock grazing
Major Management Factors

Clayey surface layer, permeability, depth to bedrock,
shrink-swell potential, available water capacity,
water erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, low sagebrush, bluebunch wheatgrass

Livestock Grazing

General management considerations:

» The bedrock restricts rooting depth.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The soil expands when wet and contracts when dry,
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which can rip and tear plant roots and damage
structures and makes special design of fences
necessary.

 Past erosion on this unit has exposed the clayey
layer.

» A plant cover is difficult to establish because of the
clayey layer.

» The depth to bedrock limits construction of water
impoundments.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, and maintaining
adequate plant cover.

« If the soil is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

12C—Booth very stony loam, 2 to 15
percent slopes

Composition

Booth soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Booth Soil

Position on landscape: Foot slopes and benches on
mountains and hills

Parent material: Kind—colluvium; source—basalt, tuff

Elevation: 5,000 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 4 and 24
inches

Soil Survey

Contrasting Inclusions

» Bullump soils that are on mountains and hills and
have mountain big sagebrush in the potential plant
community

* Nuss soils that are on hills and have mountain big
sagebrush, curlleaf mountainmahogany, and scattered
ponderosa pine in the potential plant community

* Soils that are similar to the Booth soil but have
bedrock at a depth of 40 to 60 inches

Major Use
Livestock grazing
Major Management Factors

Depth to the claypan, permeability, depth to bedrock,
shrink-swell potential, available water capacity,
stones on the surface, water erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, low sagebrush, bluebunch wheatgrass
Livestock Grazing

General management considerations:

» The bedrock and claypan restrict rooting depth.

» The surface layer is saturated following snowmelt.
» The low available water capacity limits forage
production and seedling survival.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The very stony surface layer restricts the operation
of ground seeding equipment. Other methods such as
broadcast seeding should be used.

» The clayey layer expands when wet and contracts
when dry, which can rip and tear plant roots.

» Special design of fences is needed because the soil
expands when wet and contracts when dry and
because of the rock fragments on the surface.

* Livestock herd and graze in the less stony areas of
this unit.

» The depth to bedrock limits construction of water
impoundments.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.
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« If the soil is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.

12E—Booth very stony loam, 15 to 30
percent slopes

Composition

Booth soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Booth Soil

Position on landscape: Foot slopes and benches on
mountains and hills

Parent material: Kind—colluvium; source—basalt, tuff

Elevation: 5,000 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 4 and 24
inches

Contrasting Inclusions

» Bullump soils that are on mountains and hills and
have mountain big sagebrush in the potential plant
community

* Nuss soils that are on hills and have mountain big
sagebrush, curlleaf mountainmahogany, and scattered
ponderosa pine in the potential plant community

* Soils that are similar to the Booth soil but have
bedrock at a depth of 40 to 60 inches

 Soils that have slopes of less than 15 percent or
more than 30 percent

Major Use

Livestock grazing
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Major Management Factors

Depth to the claypan, permeability, depth to bedrock,
water erosion, stones on the surface, slope,
shrink-swell potential, available water capacity

Dominant Vegetation in Potential Plant
Community

Idaho fescue, low sagebrush, bluebunch wheatgrass
Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The bedrock and claypan restrict rooting depth.

» The surface layer is saturated following snowmelt.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

* Livestock herd and graze in the less stony areas of
the unit.

» The soil expands when wet and contracts when dry,
which can rip and tear plant roots and damage
structures and makes special design of fences
necessary.

» The very stony surface layer restricts the operation
of ground seeding equipment. Other methods such as
broadcast seeding should be used.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If the soil is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.

13C—Booth complex, 2 to 15 percent
slopes

Composition

Booth soil, thick surface, and similar inclusions—50
percent

Booth soil and similar inclusions—35 percent

Contrasting inclusions—15 percent

Characteristics of the Booth Soils

Position on landscape: Foot slopes and benches on
mountains and hills
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Parent material: Kind—colluvium; source—basalt,
rhyolite, tuff

Elevation: 5,000 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile of the Booth sail, thick surface:
0 to 12 inches—very dark brown very stony loam
12 to 24 inches—brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Typical profile of the Booth soil:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Booth soil, thick surface—moderately
deep (20 to 40 inches) to bedrock, shallow (7 to 20
inches) to the claypan; Booth soil—moderately
deep (20 to 40 inches) to bedrock, very shallow
(1 to 7 inches) to the claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High in the subsoil

Contrasting Inclusions

» Bullump soils that are on mountains and hills and
have mountain big sagebrush in the potential plant
community

* Nuss soils that are on hills and have mountain big
sagebrush, curlleaf mountainmahogany, and scattered
ponderosa pine in the potential plant community

» Rock outcrop

* Soils that are similar to the Booth soils but have a
gravelly or cobbly surface layer

 Soils that have slopes of less than 2 percent or more
than 15 percent

Major Use
Livestock grazing
Major Management Factors
Stones on the surface, permeability, shrink-swell

potential, depth to bedrock, water erosion,
available water capacity, depth to the claypan

Soil Survey

Dominant Vegetation in Potential Plant
Community

Booth soll, thick surface—Idaho fescue, antelope
bitterbrush, bluebunch wheatgrass

Booth soil—Idaho fescue, low sagebrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

» The bedrock and claypan restrict rooting depth.
 Cold soil temperatures and a short growing season
limit the period of plant growth.

* Livestock herd and graze in the less stony areas of
the unit.

» The surface layer is saturated following snowmelt.
» Some areas of this unit have a thinner surface layer
because of past erosion. These areas support
dominantly low sagebrush.

» The depth to bedrock limits construction of water
impoundments.

» The clayey layer expands when wet and contracts
when dry, which makes special design of fences
necessary.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

 Delay grazing until the soils are firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.

13E—Booth complex, 15 to 30 percent
slopes

Composition

Booth soil and similar inclusions—50 percent

Booth soil, thick surface, and similar inclusions—35
percent

Contrasting inclusions—15 percent

Characteristics of the Booth Soils

Position on landscape: Foot slopes and benches on
mountains and hills

Parent material: Kind—colluvium; source—tuff, basalt

Elevation: 5,000 to 6,500 feet
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Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile of the Booth soil:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Typical profile of the Booth sail, thick surface:
0 to 12 inches—very dark brown very stony loam
12 to 24 inches—brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Booth soil—moderately deep (20 to 40
inches) to bedrock, very shallow (1 to 7 inches) to
the claypan; Booth soil, thick surface—moderately
deep (20 to 40 inches) to bedrock, shallow (7 to 20
inches) to the claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High in the subsoil

Contrasting Inclusions

* Royst soils that are on hills and have ponderosa pine
in the potential plant community

* Nuss soils that are on hills and have mountain big
sagebrush, curlleaf mountainmahogany, and scattered
ponderosa pine in the potential plant community

» Rock outcrop

 Soils that have slopes of less than 15 percent or
more than 30 percent

* Soils that are similar to the Booth soils but have a
cobbly or gravelly surface layer

* Soils that are similar to the Booth soils but have
bedrock at a depth of less than 20 inches and have
more than 35 percent rock fragments in the lower part

Major Use
Livestock grazing
Major Management Factors

Depth to the claypan, stones on the surface, slope,
permeability, shrink-swell potential, depth to
bedrock, available water capacity, water erosion
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Dominant Vegetation in Potential Plant
Community

Booth soil—Idaho fescue, low sagebrush, bluebunch
wheatgrass

Booth soll, thick surface—Idaho fescue, antelope
bitterbrush, bluebunch wheatgrass

Livestock Grazing

General management considerations:

» The surface layer is saturated following snowmelt.

* Livestock herd and graze in the less stony areas of
the unit.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The very stony surface layer restricts the operation
of ground seeding equipment. Other methods such as
broadcast seeding should be used.

» Some areas of this unit have a thinner surface layer
because of past erosion. These areas support
dominantly low sagebrush.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The bedrock and claypan restrict rooting depth.

» The clayey layer expands when wet and contracts
when dry, which makes special design of fences
necessary.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

 Delay grazing until the soils are firm and the
preferred forage plants can withstand grazing
pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.

14F—Booth complex, 30 to 50 percent
north slopes

Composition

Booth soil, thick surface, and similar inclusions—45
percent

Booth soil and similar inclusions—40 percent

Contrasting inclusions—15 percent
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Characteristics of the Booth Soils

Position on landscape: Hillsides, mountainsides

Parent material: Kind—colluvium; source—tuff, basalt

Elevation: 5,000 to 6,000 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile of the Booth sail, thick surface:
0 to 12 inches—very dark brown very stony loam
12 to 24 inches—brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Typical profile of the Booth soil:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Booth soil, thick surface—moderately
deep (20 to 40 inches) to bedrock, shallow (7 to 20
inches) to the claypan; Booth soil—moderately
deep (20 to 40 inches) to bedrock, very shallow
(1 to 7 inches) to the claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High in the subsoil

Contrasting Inclusions

* Royst soils that are on hills and have ponderosa pine
in the potential plant community

* Nuss soils that are on hills and have mountain big
sagebrush, curlleaf mountainmahogany, and scattered
ponderosa pine in the potential plant community

» Rock outcrop

 Soils that have slopes of less than 30 percent or
more than 50 percent

* Soils that are similar to the Booth soils but have a
cobbly or gravelly surface layer

+ Soils that are similar to the Booth soils but are less
than 20 inches deep to bedrock and have more than 35
percent rock fragments in the lower part

 Soils that are on south-facing slopes

Major Use

Livestock grazing

Soil Survey

Major Management Factors

Slope, water erosion, stones on the surface,
permeability, shrink-swell potential, depth to
bedrock, depth to the claypan, available water
capacity

Dominant Vegetation in Potential Plant
Community

Booth soil, thick surface—Idaho fescue, bluebunch
wheatgrass, antelope bitterbrush

Booth soil—Idaho fescue, low sagebrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

» The surface layer is saturated following snowmelt.

* Livestock herd and graze in easily accessible
areas on ridgetops and in valleys before they graze in
less accessible areas on side slopes.

* Livestock herd and graze in the less stony areas of
the unit.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The growing season on the north-facing slopes
begins later in spring and moisture is available until
later in summer on these slopes than on the south-
facing slopes.

» Some areas of this unit have a thinner surface layer
because of past erosion. These areas support
dominantly low sagebrush.

» The claypan and bedrock restrict rooting depth.

» The very stony surface layer and the steepness of
slope restrict the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used.

» The clayey layer expands when wet and contracts
when dry, which makes special design of fences
necessary.

« If this unit is disturbed, slopes are likely to be
unstable.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
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droughtiness, shrinking and swelling, and a cool
growing season.

15F—Booth complex, 30 to 50 percent
south slopes

Composition

Booth soil and similar inclusions—45 percent

Booth soil, thick surface, and similar inclusions—40
percent

Contrasting inclusions—15 percent

Characteristics of the Booth Soils

Position on landscape: Hillsides, mountainsides
Parent material: Kind—colluvium; source—tuff, basalt
Elevation: 5,500 to 6,500 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile of the Booth soil:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered
tuff
26 inches—unweathered tuff
Typical profile of the Booth sail, thick surface:
0 to 12 inches—very dark brown very stony loam
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered
tuff
26 inches—unweathered tuff
Depth class: Booth soil—moderately deep (20 to 40
inches) to bedrock, very shallow (1 to 7 inches) to
the claypan; Booth soil, thick surface—moderately
deep (20 to 40 inches) to bedrock, shallow (7 to 20
inches) to the claypan
Drainage class: Well drained
Permeability: Slow
Available water capacity: About 3 inches
Hazard of erosion by water: Severe
Shrink-swell potential: High in the subsoil

Contrasting Inclusions

* Royst soils that are on hills and have ponderosa pine
in the potential plant community

* Nuss soils that are on hills and have mountain big
sagebrush, curlleaf mountainmahogany, and scattered
ponderosa pine in the potential plant community

» Rock outcrop
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 Soils that have slopes of less than 30 percent or
more than 50 percent

* Soils that are similar to the Booth soils but have a
cobbly or gravelly surface layer

* Soils that are similar to the Booth soils but have
bedrock at a depth of less than 20 inches and have
more than 35 percent rock fragments in the lower part
 Soils that are on north-facing slopes

Major Use
Livestock grazing
Major Management Factors

Slope, water erosion, stones on the surface,
permeability, shrink-swell potential, depth to
bedrock, available water capacity, depth to the
claypan

Dominant Vegetation in Potential Plant
Community

Booth soil—bluebunch wheatgrass, low sagebrush,
Idaho fescue, Sandberg bluegrass, Thurber
needlegrass

Booth soil, thick surface—bluebunch wheatgrass,
mountain big sagebrush

Livestock Grazing

General management considerations:

» The surface layer is saturated following snowmelt.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

* Livestock herd and graze in the less stony areas of
the unit.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» Some areas of this unit have a thinner surface layer
because of past erosion. These areas support
dominantly low sagebrush.

» The claypan and bedrock restrict rooting depth.

» The very stony surface layer and the steepness of
slope restrict the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used.

» The earlier growing season in areas on south-facing
slopes permits earlier grazing in these areas than in
areas on north-facing slopes; however, droughtiness is
a limitation earlier in the growing season in areas on
south-facing slopes than in those on north-facing
slopes.

» The clayey layer expands when wet and contracts
when dry, which makes special design of fences
necessary
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« If this unit is disturbed, slopes are likely to be
unstable.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soils are firm and the
preferred forage plants have achieved sufficient growth
to withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

16C—Booth complex, 2 to 15 percent
slopes, eroded

Composition

Booth soil and similar inclusions—50 percent
Booth soil, eroded, and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Booth Soils

Position on landscape: Foot slopes and benches on
hills and mountains
Parent material: Kind—colluvium; source—basalt, tuff
Elevation: 5,000 to 6,500 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile of the Booth soil:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered
tuff
26 inches—unweathered tuff
Typical profile of the Booth soil, eroded:
0 to 4 inches—very dark brown silty clay
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered
tuff
26 inches—unweathered tuff
Depth class: Booth soil—moderately deep (20 to 40
inches) to bedrock, very shallow (1 to 7 inches) to
the claypan; Booth soil, eroded—moderately deep

Soil Survey

(20 to 40 inches) to bedrock, claypan at the
surface

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Booth soil—moderate;
Booth soil, eroded—severe

Shrink-swell potential: High in the subsoil

Contrasting Inclusions

» Bullump soils that are on hills and mountains and
have mountain big sagebrush in the potential plant
community

* Nuss soils that are on hills and have mountain
big sagebrush, curlleaf mountainmahogany, and
scattered ponderosa pine in the potential plant
community

» Rock outcrop

* Soils that are similar to the Booth soils but have
bedrock at a depth of 40 to 60 inches

* Soils that are similar to the Booth soils but have a
gravelly or cobbly surface layer

Major Use
Livestock grazing
Major Management Factors

Depth to the claypan, stones on the surface,
permeability, depth to bedrock, shrink-swell
potential, available water capacity, water erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, low sagebrush, bluebunch wheatgrass
Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The bedrock and claypan restrict rooting depth.

» The surface layer is saturated following snowmelt.
 Past erosion in areas of the Booth soil, eroded, has
exposed the clayey layer.

» A plant cover is difficult to establish on the Booth
soil, eroded, because of the clayey layer.

» The depth to bedrock limits construction of water
impoundments.

» The soils expand when wet and contract when dry,
which can rip and tear plant roots and damage
structures and makes special design of fences
necessary.
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* Livestock herd and graze in the less stony areas of
the unit.

» The very stony surface layer of the Booth soil
restricts the operation of ground seeding equipment.
Other methods such as broadcast seeding should be
used.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

 Delay grazing until the soils are firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.

17E—Booth-Nuss complex, 5 to 30
percent slopes

Composition

Booth soil and similar inclusions—55 percent
Nuss soil and similar inclusions—30 percent
Contrasting inclusions—15 percent

Characteristics of the Booth Soil

Position on landscape: Foot slopes and benches of
hills and mountains

Parent material: Kind—colluvium; source—tuff, basalt

Elevation: 5,000 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 4 and 24
inches
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Characteristics of the Nuss Soil

Position on landscape: Hills
Parent material: Kind—residuum; source—tuff, basalt
Elevation: 5,000 to 6,500 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 3 inches—very dark grayish brown gravelly
loam
3to 17 inches—very dark grayish brown clay loam
17 to 19 inches—fractured, partially weathered tuff
19 inches—tuff
Depth class: Shallow (12 to 20 inches) to bedrock
Drainage class: Well drained
Permeability: Moderate
Available water capacity: About 2 inches
Hazard of erosion by water: Severe

Contrasting Inclusions

» Bullump soils that are on hills and mountains and
have mountain big sagebrush in the potential plant
community

* ltca soils that are near the Booth soll

» Rock outcrop

 Soils that have slopes of less than 5 percent or more
than 30 percent

* Soils that are similar to the Booth and Nuss soils but
have a cobbly surface layer

* Soils that are similar to the Booth soil but have
bedrock at a depth of 40 inches or more

* Soils that are similar to the Nuss soil but have
bedrock at a depth of 4 to 10 inches

Major Use
Livestock grazing
Major Management Factors

Booth soil—water erosion, slope, depth to the claypan,
depth to bedrock, stones on the surface,
permeability, shrink-swell potential, available water
capacity

Nuss soil—water erosion, slope, depth to bedrock,
available water capacity

Dominant Vegetation in Potential Plant
Community

Booth soil—Idaho fescue, low sagebrush, bluebunch
wheatgrass

Nuss soil—Idaho fescue, curlleaf mountainmahogany,
mountain big sagebrush, Cusick bluegrass
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Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

* Livestock herd and graze in the less stony areas of
the unit.

» The bedrock restricts rooting depth.

» The claypan in the Booth soil restricts rooting depth.
» The surface layer of the Booth soil is saturated
following snowmelt.

» Pedestaled plants and an erosion pavement on the
Booth soil are the result of past erosion.

» The very stony surface layer of the Booth soil
restricts the operation of ground seeding equipment.
Other methods such as broadcast seeding should be
used.

» The subsoil of the Booth soil expands when wet and
contracts when dry, which makes special design of
fences necessary.

» The shallow depth of the Nuss soil limits placement
of fenceposts.

» Seeding areas of the more favorable Nuss soil in this
unit is difficult because of the pattern in which they
occur with areas of the less favorable Booth soil.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

 Delay grazing until the Booth soil is firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.

» Improve areas of the Nuss soil that are heavily
infested with undesirable shrubs by railing, chaining,
beating, or applying chemicals.

18F—Booth-Nuss complex, 30 to 50
percent north slopes

Composition

Booth soil and similar inclusions—55 percent
Nuss soil and similar inclusions—30 percent
Contrasting inclusions—15 percent

Characteristics of the Booth Soil

Position on landscape: Hillsides, mountainsides
Parent material: Kind—colluvium; source—tuff, basalt
Elevation: 5,000 to 6,000 feet

Climatic factors:

Soil Survey

Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 4 and 24
inches

Characteristics of the Nuss Soil

Position on landscape: Hillsides
Parent material: Kind—residuum; source—tuff, basalt
Elevation: 5,000 to 6,000 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 3 inches—very dark grayish brown gravelly
loam
3to 17 inches—very dark grayish brown clay loam
17 to 19 inches—fractured, partially weathered tuff
19 inches—tuff
Depth class: Shallow (12 to 20 inches) to bedrock
Drainage class: Well drained
Permeability: Moderate
Available water capacity: About 2 inches
Hazard of erosion by water: Severe

Contrasting Inclusions

» Bullump soils that are on hills and mountains and
have mountain big sagebrush in the potential plant
community

* ltca soils that are near the Booth soll

» Rock outcrop

Soils that have slopes of less than 30 percent

* Soils on south-facing slopes

* Soils that are similar to the Booth and Nuss soils but
have a cobbly surface layer

* Soils that are similar to the Booth soil but have
bedrock at a depth of 40 inches or more

* Soils that are similar to the Nuss soil but have
bedrock at a depth of 4 to 10 inches
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Major Use
Livestock grazing
Major Management Factors

Booth soil—water erosion, slope, depth to the claypan,
depth to bedrock, stones on the surface,
permeability, shrink-swell potential, available water
capacity

Nuss soil—water erosion, slope, depth to bedrock,
available water capacity

Dominant Vegetation in Potential Plant
Community

Booth soil—bluebunch wheatgrass, low sagebrush,
Idaho fescue

Nuss soil—Idaho fescue, curlleaf mountainmahogany,
mountain big sagebrush, Cusick bluegrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The growing season on the north-facing slopes
begins later in spring and moisture is available until
later in summer on these slopes than on the south-
facing slopes.

* Livestock herd and graze in easily accessible areas
on ridgetops and in valleys before they graze in less
accessible areas on side slopes.

* Livestock herd and graze in the less stony areas of
the unit.

» The bedrock restricts rooting depth.

» The claypan in the Booth soil restricts rooting depth.
» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The surface layer of the Booth soil is saturated
following snowmelt.

» The subsoil of the Booth soil expands when wet and
contracts when dry, which makes special design of
fences necessary.

» The shallow depth of the Nuss soil limits placement
of fenceposts.

* Slope restricts the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used.

» Seeding areas of the more favorable Nuss soil in this
unit is difficult because of the pattern in which they
occur with areas of the less favorable Booth soil.

« If this unit is disturbed, slopes are likely to be
unstable.

Suitable management practices:
» Delay grazing until late in spring when forage plants
have achieved sufficient growth.
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 Delay grazing until the Booth soil is firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.

» Improve areas of the Nuss soil that are heavily
infested with undesirable shrubs by railing, chaining,
beating, or applying chemicals.

19F—Booth-Nuss complex, 30 to 50
percent south slopes

Composition

Booth soil and similar inclusions—55 percent
Nuss soil and similar inclusions—30 percent
Contrasting inclusions—15 percent

Characteristics of the Booth Soil

Position on landscape: Hillsides, mountainsides

Parent material: Kind—colluvium; source—tuff, basalt

Elevation: 5,500 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 4 and 24
inches

Characteristics of the Nuss Soil

Position on landscape: Hillsides
Parent material: Kind—residuum; source—tuff, basalt
Elevation: 5,500 to 6,500 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
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Typical profile:

0 to 3 inches—very dark grayish brown gravelly
loam

3to 17 inches—very dark grayish brown clay loam
17 to 19 inches—fractured, partially weathered tuff
19 inches—tuff

Depth class: Shallow (12 to 20 inches) to bedrock

Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 2 inches

Hazard of erosion by water: Severe

Contrasting Inclusions

» Bullump soils that are on hills and mountains and
have mountain big sagebrush in the potential plant
community

* ltca soils that are near the Booth soll

» Rock outcrop

» Soils that have slopes of less than 30 percent
 Soils on north-facing slopes

* Soils that are similar to the Booth and Nuss soils but
have a cobbly surface layer

* Soils that are similar to the Booth soil but have
bedrock at a depth of 40 inches or more

* Soils that are similar to the Nuss soil but have
bedrock at a depth of 4 to 10 inches

Major Use
Livestock grazing
Major Management Factors

Booth soil—water erosion, slope, depth to the claypan,
depth to bedrock, stones on the surface,
permeability, shrink-swell potential, available water
capacity

Nuss soil—water erosion, slope, depth to bedrock,
available water capacity

Dominant Vegetation in Potential Plant
Community

Booth soil—bluebunch wheatgrass, low sagebrush,
Idaho fescue, Sandberg bluegrass, Thurber
needlegrass

Nuss soil—Idaho fescue, curlleaf mountainmahogany,
mountain big sagebrush, Cusick bluegrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

* Livestock herd and graze in easily accessible areas
on ridgetops and in valleys before they graze in less
accessible areas on side slopes.

Soil Survey

* Livestock herd and graze in the less stony areas of
the unit.

» The bedrock restricts rooting depth.

» The claypan in the Booth soil restricts rooting depth.
» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The surface layer of the Booth soil is saturated
following snowmelt.

» The subsoil of the Booth soil expands when wet and
contracts when dry, which makes special design of
fences necessary.

» The shallow depth of the Nuss soil limits placement
of fenceposts.

* Slope restricts the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used.

» Seeding areas of the more favorable Nuss

soil in this unit is difficult because of the pattern in
which they occur with areas of the less favorable
Booth soil.

» The earlier growing season in the areas on south-
facing slopes permits earlier grazing in these areas
than in areas on north-facing slopes. Droughtiness is a
limitation earlier in the growing season in areas on
south-facing slopes than in areas on north-facing
slopes.

« If this unit is disturbed, slopes are likely to be
unstable.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

 Delay grazing until the Booth soil is firm and

the preferred forage plants can withstand grazing
pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.

» Improve areas of the Nuss soil that are heavily
infested with undesirable shrubs by railing, chaining,
beating, or applying chemicals.

20C—Booth-Rock outcrop complex, 2 to
15 percent slopes

Composition

Booth soil and similar inclusions—45 percent
Rock outcrop—40 percent
Contrasting inclusions—15 percent
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Characteristics of the Booth Soil

Position on landscape: Foot slopes and benches on
hills and mountains

Parent material: Kind—colluvium; source—tuff, basalt

Elevation: 5,000 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 90 days

Typical profile:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 4 and 24
inches

Characteristics of the Rock Outcrop

Position on landscape: Foot slopes and benches on
hills and mountains
Kind of rock: Basalt, tuff

Contrasting Inclusions

» Bullump and Nuss soils that are on hills and
mountains and have mountain big sagebrush in the
potential plant community

* Soils that are similar to the Booth soil but have
bedrock at a depth of 40 inches or more

* Rubble land

Major Use
Livestock grazing
Major Management Factors

Depth to the claypan, permeability, stones on the
surface, shrink-swell potential, depth to bedrock,
available water capacity, Rock outcrop

Dominant Vegetation in Potential Plant
Community

Booth soil—Idaho fescue, low sagebrush, bluebunch
wheatgrass
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Livestock Grazing

General management considerations:

» The bedrock and claypan restrict rooting depth.

» The surface layer of the Booth soil is saturated
following snowmelt.

» The depth to bedrock limits construction of water
impoundments.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The clayey layer expands when wet and contracts
when dry, which makes special design of fences
necessary.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The very stony surface layer of the Booth soil and
the areas of Rock outcrop restrict the operation of
ground seeding equipment. Other methods such as
broadcast seeding should be used.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.

21F—Booth-Rock outcrop complex, 30 to
50 percent north slopes

Composition

Booth soil and similar inclusions—50 percent
Rock outcrop—35 percent
Contrasting inclusions—15 percent

Characteristics of the Booth Soil

Position on landscape: Hillsides, mountainsides
Parent material: Kind—colluvium; source—tuff, basalt
Elevation: 5,000 to 6,500 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay



64

12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered
tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 4 and 24
inches

Characteristics of the Rock Outcrop

Position on landscape: Hillsides, mountainsides,
escarpments
Kind of rock: Basalt, tuff

Contrasting Inclusions

» Bullump soils that are on hills and mountains and
have mountain big sagebrush in the potential plant
community

» Deep soils that are along narrow stream channels
and have basin wildrye and mountain big sagebrush in
the potential plant community

* ltca soils that are near areas of the Booth soil

» Very shallow soils that are near areas of Rock
outcrop

* Soils that have slopes of less than 30 percent or
more than 50 percent

* Soils that are similar to the Booth soil but have a
cobbly or gravelly surface layer

* Rubble land

 Soils on south-facing slopes that have dominantly
bluebunch wheatgrass and low sagebrush or mountain
big sagebrush in the potential plant community

Major Use
Livestock grazing
Major Management Factors

Slope, water erosion, stones on the surface,
permeability, depth to bedrock, depth to the
claypan, shrink-swell potential, available water
capacity, Rock outcrop

Dominant Vegetation in Potential Plant
Community

Booth soil—Idaho fescue, low sagebrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

Soil Survey

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The growing season on the north-facing slopes
begins later in spring and moisture is available until
later in summer on these slopes than on the south-
facing slopes.

* Livestock herd and graze in easily accessible areas
on ridgetops and in valleys before they graze in less
accessible areas on side slopes.

* Livestock herd and graze in the less stony areas of
the unit.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The claypan and bedrock in the Booth soil restrict
rooting depth.

» The surface layer of the Booth soil is saturated
following snowmelt.

» The areas of Rock outcrop and the steepness of
slope restrict the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used.

« If the Booth soil is disturbed, slopes are likely to be
unstable.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.

22F—Booth-Rock outcrop complex, 30 to
50 percent south slopes

Composition

Booth soil and similar inclusions—45 percent
Rock outcrop—40 percent
Contrasting inclusions—15 percent

Characteristics of the Booth Soil

Position on landscape: Hillsides, mountainsides
Parent material: Kind—colluvium; source—tuff, basalt
Elevation: 5,500 to 6,500 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
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0 to 4 inches—very dark brown very stony loam
4to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered
tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 4 and 24
inches

Characteristics of the Rock Outcrop

Position on landscape: Hillsides, mountainsides,
escarpments
Kind of rock: Basalt, tuff

Contrasting Inclusions

» Bullump soils that are on hillsides and mountainsides
and have mountain big sagebrush in the potential plant
community.

» Deep soils that are along narrow stream channels
and have basin wildrye and mountain big sagebrush in
the potential plant community.

* ltca soils that are near the Booth soils

» Very shallow soils that are near areas of Rock
outcrop

 Soils that have slopes of less than 30 percent or
more than 50 percent

* Soils that are similar to the Booth soil but that have
a cobbly or gravelly surface layer.

* Rubble land

 Soils on north-facing slopes that have dominantly
Idaho fescue and low sagebrush or mountain big
sagebrush in the potential plant community

Major Use
Livestock grazing
Major Management Factors

Slope, water erosion, stones on the surface,
permeability, depth to bedrock, depth to the
claypan, shrink-swell potential, available water
capacity, Rock outcrop

Dominant Vegetation in Potential Plant
Community

Booth soil—bluebunch wheatgrass, low sagebrush,
Idaho fescue, Sandberg bluegrass, Thurber
needlegrass
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Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

* Livestock herd and graze in easily accessible areas
on ridgetops and in valleys before they graze in less
accessible areas on side slopes.

* Livestock herd and graze in the less stony areas of
the unit.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The claypan and bedrock in the Booth soil restrict
rooting depth.

» The surface layer of the Booth soil is saturated
following snowmelt.

» The earlier growing season on the south-facing
slopes allows for earlier grazing on these slopes than
on the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

» The areas of Rock outcrop and steepness of slope
restrict the operation of ground seeding equipment.
Other methods such as broadcast seeding should be
used.

« If the Booth is disturbed, slopes are likely to be
unstable.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.

23C—Booth-Nuss-Royst association, 0 to
15 percent slopes

Composition

Booth soil and similar inclusions—40 percent
Nuss soil and similar inclusions—30 percent
Royst soil and similar inclusions—20 percent
Contrasting inclusions—10 percent

Characteristics of the Booth Soil
Position on landscape: Foot slopes and benches on

hills and mountains
Parent material: Kind—colluvium; source—basalt, tuff



66

Elevation: 5,000 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 4 and 24
inches

Characteristics of the Nuss Soil

Position on landscape: Convex areas of hills

Parent material: Kind—residuum; source—tuff, basalt

Elevation: 5,000 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 3 inches—very dark grayish brown stony loam
3to 17 inches—very dark grayish brown clay loam
17 to 19 inches—fractured, partially weathered tuff
19 inches—unweathered tuff

Depth class: Shallow (12 to 20 inches) to bedrock

Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 2 inches

Hazard of erosion by water: Moderate

Characteristics of the Royst Sail

Position on landscape: Concave areas of hills

Parent material: Kind—residuum, colluvium; source—
tuff, basalt

Elevation: 5,000 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
2 inches to 0—ponderosa pine needles and twigs,

mountain big sagebrush leaves

0 to 4 inches—black very stony loam

Soil Survey

4 to 27 inches—dark brown extremely stony clay
27 to 29 inches—fractured, partially weathered tuff
29 inches—tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 4 and 27
inches

Contrasting Inclusions

» Booth soils that have a thick surface layer and have
mountain big sagebrush in the potential plant
community

» Winterim soils that are near the upper elevations and
are on north-facing slopes

» Rock outcrop

 Soils that have slopes of more than 15 percent

* Soils that are similar to the Nuss soil but have
stones and cobbles throughout

 Soils that are similar to the Royst soil but have
bedrock at a depth of 40 inches or more

Major Uses

Booth and Nuss soils—livestock grazing
Royst soil—livestock grazing, woodland

Major Management Factors

Booth soil—depth to the claypan, depth to bedrock,
permeability, available water capacity, stones on
the surface, shrink-swell potential, water erosion

Nuss soil—depth to bedrock, available water capacity,
stones on the surface, water erosion

Royst soil—stones on the surface and in the soil,
permeability, available water capacity, shrink-swell
potential, water erosion, depth to bedrock

Dominant Vegetation in Potential Plant
Community

Booth soil—Idaho fescue, low sagebrush, bluebunch
wheatgrass

Nuss soil—Idaho fescue, curlleaf mountainmahogany,
mountain big sagebrush, Cusick bluegrass

Royst soil—Idaho fescue, bluebunch wheatgrass,
antelope bitterbrush, Ross sedge

Livestock Grazing
Booth, Nuss, and Royst soils

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The bedrock and claypan in the Booth soil restrict
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rooting depth.

» The bedrock in the Nuss and Royst soils restricts
rooting depth.

» The surface layer of the Booth soil is saturated
following snowmelt.

* Livestock herd and graze in the less stony areas of
the unit.

» The very stony or stony surface layer restricts the
operation of ground seeding equipment. Other methods
such as broadcast seeding should be used.

» The subsoil in the Booth and Royst soils expands
when wet and contracts when dry, which makes
special design of fences necessary.

» The shallow depth to bedrock in the Nuss soil limits
placement of fenceposts.

» The depth to bedrock limits construction of water
impoundments.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

 Delay grazing until the Booth soil is firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

Woodland
Royst soil

Estimated growth at culmination of mean annual
increment: 50 cubic feet per acre per year for
ponderosa pine at age 50

Estimated yield (Scribner rule): 150 board feet per acre
per year for ponderosa pine at age 190

General management considerations:

» Wet, unsurfaced roads and skid trails are firm.

* Cuts and fills are stable.

» The clayey subsoil restricts permeability.

» Rock fragments on the surface can make tree

planting and the operation of ground seeding equipment

difficult.

» Because this soil is hot in summer and droughty,

larger than normal planting stock, a higher planting

rate, or additional plantings may be needed.

Suitable management practices:

* Reduce competing vegetation by mechanical or
chemical treatment or by livestock grazing.

» Minimize mechanical piling of slash. Heavy
equipment causes soil compaction and disturbance
and exposes the soil. Maintain slash on the soil
surface to reduce sheet and rill erosion.
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» To reduce compaction, use designated skid trails and
low-pressure ground equipment and avoid logging in
spring when the soil is wet.

» To reduce compaction, adjust yarding operations to
the content of moisture, organic matter, and rock
fragments in the surface layer.

24E—Booth-Nuss-Royst association, 15
to 40 percent south slopes

Composition

Booth soil and similar inclusions—40 percent
Nuss soil and similar inclusions—30 percent
Royst soil and similar inclusions—20 percent
Contrasting inclusions—10 percent

Characteristics of the Booth Soil

Position on landscape: Foot slopes and less sloping
areas on hills and mountains

Parent material: Kind—colluvium; source—basalt, tuff

Elevation: 5,500 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 4 and 24
inches

Characteristics of the Nuss Soil

Position on landscape: Convex areas, ridges, and more
steeply sloping areas on hills
Parent material: Kind—residuum; source—tuff, basalt
Elevation: 5,500 to 6,500 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 3 inches—very dark grayish brown stony loam
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3to 17 inches—very dark grayish brown clay loam
17 to 19 inches—fractured, partially weathered tuff
19 inches—tuff

Depth class: Shallow (12 to 20 inches) to bedrock

Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 2 inches

Hazard of erosion by water: Severe

Characteristics of the Royst Sail

Position on landscape: Concave areas on hills

Parent material: Kind—residuum, colluvium; source—
tuff, basalt

Elevation: 5,500 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
2 inches to 0—ponderosa pine needles and twigs,

mountain big sagebrush leaves

0 to 4 inches—nblack very stony loam
4 to 27 inches—dark brown extremely stony clay
27 to 29 inches—fractured, partially weathered tuff
29 inches—tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 4 and 27
inches

Contrasting Inclusions

» Booth soils that have a thick surface layer and have
mountain big sagebrush in the potential plant
community

» Winterim soils that are near the higher elevations or
are on north-facing slopes

» Rock outcrop

 Soils that have slopes of less than 15 percent or
more than 40 percent

* Soils that are similar to the Nuss soil but have
stones and cobbles throughout

 Soils that are similar to the Royst soil but have
bedrock at a depth of 40 inches or more

Major Uses

Booth and Nuss soils—livestock grazing
Royst soil—livestock grazing, woodland

Major Management Factors

Booth soil—available water capacity, stones on the
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surface, water erosion, slope, depth to the
claypan, depth to bedrock, permeability, shrink-
swell potential

Nuss soil—available water capacity, stones on the
surface, slope, water erosion, depth to bedrock

Royst soil—available water capacity, slope, water
erosion, stones on the surface and in the soil,
permeability, shrink-swell potential, depth to
bedrock

Dominant Vegetation in Potential Plant
Community

Booth soil—bluebunch wheatgrass, low sagebrush,
Idaho fescue

Nuss soil—Idaho fescue, curlleaf mountainmahogany,
mountain big sagebrush, Cusick bluegrass

Royst soil—Idaho fescue, bluebunch wheatgrass,
antelope bitterbrush, Ross sedge

Livestock Grazing
Booth, Nuss, and Royst soils

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The bedrock and claypan in the Booth soil restrict
rooting depth.

» The bedrock in the Nuss and Royst soils restricts
rooting depth.

» The surface layer of the Booth soil is saturated
following snowmelt.

* Livestock herd and graze in the less stony areas of
the unit.

» The earlier growing season on the south-facing
slopes allows for earlier grazing on these slopes than
on the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

» The very stony or stony surface layer and the
steepness of slope restrict the operation of ground
seeding equipment. Other methods such as broadcast
seeding should be used.

» The subsoil in the Booth and Royst soils expands
when wet and contracts when dry, which makes
special design of fences necessary.

» The shallow depth to bedrock in the Nuss soil limits
placement of fenceposts and makes special design of
fences necessary.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

 Delay grazing until the Booth soil is firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
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existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

Woodland
Royst soil

Estimated growth at culmination of mean annual
increment: 50 cubic feet per acre per year for
ponderosa pine at age 50

Estimated yield per acre (Scribner rule): 150 board feet
per acre per year for ponderosa pine at age 190

General management considerations:

» Wet, unsurfaced roads and skid trails are firm.

* Cuts and fills slough when wet.

» The clayey subsoil restricts permeability.

» The rock fragments on the surface can make tree
planting and the operation of ground seeding equipment
difficult.

* Artificial or natural shade increases seedling
survival.

* Cuts and fills should have a ratio of more than 2to 1
to allow for long-term establishment of plants.

» Because soils on south-facing slopes are hotter in
summer and droughty, larger than normal planting
stock, a higher planting rate, or additional plantings
may be needed.

Suitable management practices:

» To reduce compaction, displacement, and erosion,
use designated skid trails and low-pressure ground
equipment and avoid logging in spring when the soil is
wet.

» Reduce the risk of erosion on temporary roads by
seeding, installing water bars, scarifying the soil
surface, or accumulating slash on the soil surface.

* Reduce competing vegetation by mechanical or
chemical treatment or by livestock grazing.

» Use shade cards to increases seedling survival.

» To reduce compaction, adjust yarding operations to
the content of moisture, organic matter, and rock
fragments in the surface layer.

24G—Booth-Nuss-Royst association, 40
to 60 percent south slopes

Composition

Booth soil and similar inclusions—40 percent
Nuss soil and similar inclusions—30 percent
Royst soil and similar inclusions—20 percent
Contrasting inclusions—10 percent
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Characteristics of the Booth Soil

Position on landscape: Less sloping areas on hillsides
and mountainsides

Parent material: Kind—colluvium; source—basalt, tuff

Elevation: 5,500 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
24 to 26 inches—olive brown partially weathered

tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 4 and 24
inches

Characteristics of the Nuss Soil

Position on landscape: Convex areas and more steeply
sloping areas on hillsides

Parent material: Kind—colluvium, residuum; source—
tuff, basalt

Elevation: 5,500 to 6,500 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 3 inches—very dark grayish brown stony loam
3to 17 inches—very dark grayish brown clay loam
17 to 19 inches—fractured, partially weathered tuff
19 inches—tuff

Depth class: Shallow (12 to 20 inches) to bedrock

Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 2 inches

Hazard of erosion by water: Severe

Characteristics of the Royst Sail

Position on landscape: Concave areas on hills

Parent material: Kind—residuum, colluvium; source—
tuff, basalt

Elevation: 5,500 to 6,500 feet

Climatic factors:
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Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
2 inches to 0—ponderosa pine needles and twigs,

mountain big sagebrush leaves

0 to 4 inches—black very stony loam
4 to 27 inches—dark brown extremely stony clay
27 to 29 inches—fractured, partially weathered tuff
29 inches—tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 4 and 27
inches

Contrasting Inclusions

» Booth soils that have a thick surface layer and have
mountain big sagebrush in the potential plant
community

» Winterim soils that are near the higher elevations in
this unit and are on north-facing slopes

» Rock outcrop

 Soils that have slopes of less than 40 percent or
more than 60 percent

* Soils that are similar to the Nuss soil but have
stones and cobbles throughout

 Soils that are similar to the Royst soil but have
bedrock at a depth of 40 inches or more

Major Uses

Booth and Nuss soils—livestock grazing
Royst soil—livestock grazing, woodland

Major Management Factors

Booth soil—slope, water erosion, available water
capacity, stones on the surface, depth to the
claypan, depth to bedrock, permeability

Nuss soil—slope, water erosion, available water
capacity, stones on the surface, depth to bedrock

Royst soil—slope, water erosion, available water
capacity, stones on the surface and in the soil,
permeability, depth to bedrock

Dominant Vegetation in Potential Plant
Community

Booth soil—bluebunch wheatgrass, low sagebrush,
Idaho fescue, Sandberg bluegrass, Thurber
needlegrass

Nuss soil—Idaho fescue, curlleaf mountainmahogany,
mountain big sagebrush, Cusick bluegrass
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Royst soil—Idaho fescue, bluebunch wheatgrass,
antelope bitterbrush, Ross sedge

Livestock Grazing
Booth, Nuss, and Royst soils

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The bedrock and claypan in the Booth soil restrict
rooting depth.

» The bedrock in the Nuss and Royst soils restricts
rooting depth.

» The surface layer of the Booth soil is saturated
following snowmelt.

* Livestock herd and graze in the less stony areas of
the unit.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

» The earlier growing season on the south-facing
slopes permits earlier grazing on these slopes than on
north-facing slopes. Droughtiness is a limitation earlier
in the growing season on the south-facing slopes than
on the north-facing slopes.

» The very stony or stony surface layer and the
steepness of slope restrict the operation of ground
seeding equipment. Other methods such as broadcast
seeding should be used.

» The subsoil of the Booth and Royst soils expands
when wet and contracts when dry, which makes
special design of fences necessary.

» The shallow depth to bedrock in the Nuss soil limits
placement of fenceposts.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

 Delay grazing until the Booth soil is firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter

on the surface, and maintaining adequate plant

cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.

Woodland
Royst soil

Estimated growth at culmination of mean annual
increment: 50 cubic feet per acre per year for
ponderosa pine at age 50

Estimated yield per acre (Scribner rule): 150 board feet
per acre per year for ponderosa pine at age 190
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General management considerations:

* Wet, unsurfaced roads are firm.

* Cuts and fills slough when wet.

» The clayey subsoil restricts permeability.

» The rock fragments on the surface can make tree
planting difficult.

* Artificial or natural shade increases seedling
survival.

» To minimize soil displacement, cable yarding
systems should be used.

* Cuts and fills should have a ratio of more than 2to 1
to allow for long-term establishment of plants.

» Competing vegetation can be reduced by mechanical
or chemical treatment or by livestock grazing.

» Because the south-facing slopes are hotter in
summer and droughty, larger than normal planting
stock, a higher planting rate, or additional plantings
may be needed.

Suitable management practices:

» To reduce compaction, adjust yarding operations to
the content of moisture, organic matter, and rock
fragments in the surface layer.

» Reduce the risk of erosion on temporary roads by
seeding, installing water bars, scarifying the soil
surface, or accumulating slash on the soil surface.

» Use shade cards to increase seedling survival.

25F—Booth-Rock outcrop association, 30
to 50 percent slopes

Composition

Booth soil, north slopes, and similar inclusions—35
percent

Booth soil, south slopes, and similar inclusions—30
percent

Rock outcrop—25 percent

Contrasting inclusions—10 percent

Characteristics of the Booth Soils

Position on landscape: North-facing and south-facing
hillsides and mountainsides
Parent material: Kind—colluvium; source—tuff, basalt
Elevation: 5,000 to 6,000 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45to 47
degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 4 inches—very dark brown very stony loam
4 to 12 inches—very dark brown clay
12 to 24 inches—dark brown clay
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24 to 26 inches—olive brown partially weathered
tuff

26 inches—unweathered tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 4 and 24
inches

Characteristics of the Rock Outcrop

Position on landscape: Hillsides, mountainsides,
escarpments
Kind of rock: Basalt, tuff

Contrasting Inclusions

» Bullump soils that are on hillsides and mountainsides
and have mountain big sagebrush in the potential plant
community

» Deep soils that are along narrow stream channels
and have basin wildrye and mountain big sagebrush in
the potential plant community

* ltca soils

 Very shallow soils near the Rock outcrop

 Soils that have slopes of less than 30 percent or
more than 50 percent

* Rubble land

 Soils that are very cobbly or very gravelly loam in
the upper part

Major Use
Livestock grazing
Major Management Factors

Slope, water erosion, stones on the surface,
permeability, depth to bedrock, depth to the
claypan, shrink-swell potential, Rock outcrop

Dominant Vegetation in Potential Plant
Community

Booth soil, north slopes—Idaho fescue, low
sagebrush, bluebunch wheatgrass

Booth soil, south slopes—bluebunch wheatgrass, low
sagebrush, Idaho fescue

Livestock Grazing

General management considerations:

» The surface layer is saturated following snowmelt.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.
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* Livestock herd and graze in the less stony areas of
the unit.

» The claypan and bedrock restrict rooting depth.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The earlier growing season on the south-facing
slopes permits earlier grazing on these slopes than on
the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

» The very stony surface layer, areas of Rock outcrop,
and steepness of slope restrict the operation of ground
seeding equipment. Other methods such as broadcast
seeding should be used.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

 Delay grazing until the soils are firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter

on the surface, and maintaining adequate plant

cover.

« If this unit is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

26A—Boravall silt loam, 0 to 1 percent
slopes

Composition

Boravall soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Boravall Soil

Position on landscape: Alluvial flats in lake basins
Parent material: Kind—Ilacustrine sediment; source—
tuff, basalt
Elevation: 4,200 to 4,800 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days
Typical profile:
0 to 6 inches—dark grayish brown silt loam
6 to 12 inches—dark brown silt loam
12 to 19 inches—very dark gray and brown silty
clay
19 to 36 inches—very dark gray and light yellowish
brown silty clay
36 to 60 inches—light brownish yellow, brown, and
very dark gray silt loam
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Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Poorly drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: None or slight

Depth to seasonal high water table: December to
June—=6 inches above the surface to 36 inches
below the surface; rest of year—more than 36
inches

Frequency of flooding: Rare

Shrink-swell potential: High between depths of 12 and
36 inches

Salinity: Upper 36 inches—strongly saline; below this
depth—moderately saline

Sodicity: Strongly sodic

Carbonates: Strongly effervescent or violently
effervescent

Contrasting Inclusions

» Crump soils that are on lower alluvial flats and have
bulrushes and cattails in the potential plant community
* Pit soils that are on adjacent alluvial flats and have
sedges and rushes in the potential plant community

* Icene soils that are on adjacent, higher lying lake
terraces and have shadscale and black greasewood in
the potential plant community

Major Uses
Livestock grazing, wildlife habitat
Major Management Factors

Wetness, available water capacity, salinity, sodicity,
permeability, shrink-swell potential, frost action

Dominant Vegetation in Potential Plant
Community

Alkali sacaton, alkali bluegrass, inland saltgrass, alkali
cordgrass

Livestock Grazing

General management considerations:

 This unit provides food and cover for wetland wildlife.
» Grazing should be deferred during the period of
nesting for waterfowl.

» Grazing when the soil is wet results in compaction
and puddling of the surface.

» Excess sodium in the soil results in nutrient
imbalances and a caustic root environment.

« Dispersion and crusting of the soil surface reduce
infiltration and restrict seedling emergence and
survival.

 Salts reduce the amount of water available to plants
and limit seedling survival.
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» Because of the high corrosivity to uncoated steel
and concrete, protection from corrosion or use of
noncorrosive material, such as galvanized steel,
aluminum, or plastics, is needed for structures or
pipelines.

 This soll is suited to grazing in winter.

* Plants on this soil are subject to winterkill and other
damage because of the high potential for frost action.

Suitable management practices:

« Allow the soil to drain adequately before grazing to
prevent damage to the soil and plants.

« If this soil is seeded, select plants that tolerate
strong sodicity, strong salinity, wetness, and frost
heaving and that provide cover for nesting waterfowl.

27A—Boulder Lake silty clay, 0 to 2
percent slopes

Composition

Boulder Lake soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Boulder Lake Soil

Position on landscape: Alluvial flats in lake basins and
in depressional areas of tablelands

Parent material: Kind—Ilacustrine sediment; source—
basalt, tuff

Elevation: 5,000 to 6,000 feet

Climatic factors:
Mean annual precipitation—10 to 14 inches
Mean annual air temperature—43 to 47 degrees F
Frost-free period—50 to 90 days

Typical profile:
0 to 2 inches—grayish brown silty clay
2 to 35 inches—qrayish brown, mottled silty clay
35 to 60 inches—brown silty clay loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Poorly drained

Permeability: Very slow

Available water capacity: About 5 inches

Hazard of erosion by water: Slight

Depth to perched water table: December to June—6
inches above the surface to 18 inches below the
surface; rest of year—more than 18 inches

Shrink-swell potential: High

Carbonates: Between depths of 28 and 42 inches—
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strongly effervescent; below this depth—violently
effervescent

Contrasting Inclusions

» Mudpot soils that are on adjacent alluvial flats and
do not have shrubs in the potential plant community

Major Uses
Livestock grazing, wildlife habitat
Major Management Factors

Permeability, shrink-swell potential, wetness, clayey
surface layer

Dominant Vegetation in Potential Plant
Community

Nevada bluegrass, creeping wildrye, silver sagebrush
Livestock Grazing

General management considerations:

 This unit provides food and cover for wetland wildlife.
» Grazing should be deferred during the period of
nesting for waterfowl.

» Grazing when the soil is wet results in compaction
and puddling of the surface.

» The soil expands when wet and contracts when dry,
which can rip and tear plant roots.

A high water table and ponding during the growing
season restrict the rooting depth for non-water tolerant
plants.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The soil expands when wet and contracts when dry,
which makes special design of fences necessary.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
 This soil generally is not suited to growing trees and
shrubs for windbreaks and environmental plantings.
Onsite investigation is needed to determine whether
trees and shrubs can be grown if special treatment is
used.

Suitable management practices:

« Allow the soil to drain adequately before grazing to
prevent damage to the soil and plants.

« If this unit is seeded, select plants that tolerate
wetness, shrinking and swelling, and a cool growing
season and that provide cover for nesting waterfowl.
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28C—Brace-Coglin complex, 2 to 15
percent slopes

Composition

Brace soil and similar inclusions—55 percent
Coglin soil and similar inclusions—30 percent
Contrasting inclusions—15 percent

Characteristics of the Brace Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 4,800 to 5,100 feet

Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days

Typical profile:
0 to 3 inches—dark brown loam
3 to 9 inches—dark brown cobbly loam
9 to 19 inches—dark brown silty clay loam
19 to 25 inches—yellowish brown extremely

gravelly loam

25to 35 inches—indurated hardpan
35inches—basalt

Depth class: Moderately deep (20 to 37 inches) to the
hardpan; moderately deep to bedrock (22 to 40
inches)

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 4 inches

Hazard of erosion by water: Slight or moderate

Carbonates: Between depths of 19 and 25 inches—
violently effervescent

Characteristics of the Coglin Soil

Position on landscape: Tablelands
Parent material: Kind—colluvium, residuum; source—
basalt, tuff
Elevation: 4,800 to 5,100 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days
Typical profile:
0 to 2 inches—dark brown extremely stony loam
2 to 7 inches—dark brown clay
7 to 16 inches—dark yellowish brown silty clay
loam
16 to 60 inches—dark yellowish brown silty clay
loam
Depth class: Very deep (more than 60 inches) to
bedrock, very shallow (2 to 5 inches) to the
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claypan, shallow or moderately deep (10 to 30
inches) to secondary lime

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 4 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 2 and 7
inches

Carbonates: Between depths of 16 and 60 inches—
strongly effervescent

Contrasting Inclusions

» Deseed soils that are near the higher elevations in
this unit

» Freznik soils that are near the higher elevations and
have low sagebrush in the potential plant community
* Raz soils

 Soils that are similar to the Coglin soil but have
bedrock or a hardpan at a depth of 40 to 60 inches

Major Use
Livestock grazing
Major Management Factors

Brace soil—available water capacity, depth to the
hardpan, calcareous layer, water erosion, depth to
bedrock

Coglin soil—stones on the surface, calcareous layer,
permeability, water erosion, shrink-swell potential,
depth to the claypan

Dominant Vegetation in Potential Plant
Community

Brace soil—bluebunch wheatgrass, Wyoming big
sagebrush, Thurber needlegrass, Indian ricegrass,
bottlebrush squirreltail

Coglin soil—black sagebrush, bottlebrush squirreltail,
Sandberg bluegrass

Livestock Grazing

General management considerations:

» The low precipitation and low available water
capacity limit forage production and seedling survival.
» Seeding areas of the more favorable Brace soil in
this unit is difficult because of the pattern in which they
occur with areas of the less favorable Coglin soil.

» The calcareous lower layer in the Brace and Coglin
soils and the thin surface layer and very shallow depth
to the claypan in the Coglin soil restrict rooting depth.
» The surface layer of the Coglin soil is saturated
following snowmelt.

* Crusting of the surface of the Coglin soil reduces
infiltration and restricts seedling emergence and
survival.
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» The extremely stony surface layer of the Coglin soil
restricts the operation of ground seeding equipment.
Other methods such as broadcast seeding should be
used.

» The depth to bedrock in the Brace soil limits
construction of water impoundments.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
 This unit is suited to grazing in winter.

Suitable management practices:

» Delay grazing until the Coglin soil is firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If the Brace soil is seeded, select plants that tolerate
droughtiness.

29C—Brace-Raz complex, 2 to 15 percent
slopes

Composition

Brace soil and similar inclusions—55 percent
Raz soil and similar inclusions—30 percent
Contrasting inclusions—15 percent

Characteristics of the Brace Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 4,800 to 5,100 feet

Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days

Typical profile:
0 to 3 inches—dark brown loam
3 to 9 inches—dark brown cobbly loam
9 to 19 inches—dark brown silty clay loam
19to 25 inches—yellowish brown extremely

gravelly loam

25to 35 inches—indurated hardpan
35inches—basalt

Depth class: Moderately deep (20 to 37 inches) to the
hardpan, moderately deep (22 to 40 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 4 inches
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Hazard of erosion by water: Slight or moderate
Carbonates: Between depths of 19 and 25 inches—
violently effervescent

Characteristics of the Raz Soil

Position on landscape: Tablelands
Parent material: Kind—alluvium, colluvium; source—
basalt, tuff
Elevation: 4,800 to 5,100 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days
Typical profile:
0 to 3 inches—dark brown very cobbly loam
3 to 13 inches—dark brown cobbly clay loam
13 to 18 inches—dark yellowish brown gravelly
clay loam
18to 21 inches—indurated hardpan
21 inches—basalt
Depth class: Shallow (10 to 18 inches) to the hardpan,
moderately deep (20 to 40 inches) to bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 2 inches
Hazard of erosion by water: Moderate

Contrasting Inclusions

» Coglin soils that are on tablelands and have black
sagebrush in the potential plant community

» Mudpot soils that are in small closed basins and do
not have shrubs in the potential plant community

* Ratto soils that are on tablelands

 Soils that have slopes of less than 2 percent or more
than 15 percent

* Soils that are similar to the Brace soil but have
bedrock or a hardpan at a depth of 40 inches or more

Major Use
Livestock grazing
Major Management Factors

Brace soil—calcareous layer, available water capacity,
depth to the hardpan, depth to bedrock, water
erosion

Raz soil—depth to the hardpan, available water
capacity, depth to bedrock, water erosion

Dominant Vegetation in Potential Plant
Community

Brace and Raz soils—bluebunch wheatgrass, Wyoming
big sagebrush, Thurber needlegrass, Indian
ricegrass, bottlebrush squirreltail
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Livestock Grazing

General management considerations:

» The low precipitation and low available water
capacity limit forage production and seedling survival.
 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The hardpan in the Raz soil restricts rooting depth.

» The calcareous lower layer and hardpan in the Brace
soil restrict rooting depth.

» The shallow depth to the hardpan in the Raz soil
limits placement of fenceposts.

» Development of water impoundments is restricted by
the depth to bedrock.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
 This unit is suited to grazing in winter.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

30B—Buffaran gravelly loam, 0to 5
percent slopes

Composition

Buffaran soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Buffaran Soil

Position on landscape: Fans
Parent material: Kind—alluvium; source—tuff, basalt,
andesite, rhyolite
Elevation: 5,200 to 5,260 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days
Typical profile:
0to 2 inches—brown and dark grayish brown
gravelly loam
2 to 8 inches—dark grayish brown and dark
yellowish brown clay loam
8 to 15 inches—dark yellowish brown clay loam
15to 17 inches—dark yellowish brown gravelly
clay loam
17 to 40 inches—indurated hardpan
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40 to 60 inches—strongly cemented hardpan that
includes weakly cemented material

Depth class: Shallow (14 to 20 inches) to the hardpan;
very deep (more than 60 inches) to bedrock

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 2 inches

Hazard of erosion by water: Slight

Shrink-swell potential: High between depths of 2 and 15
inches

Contrasting Inclusions

» Spangenburg soils that are on basin terraces and
have basin wildrye and Indian ricegrass in the potential
plant community

» Anawalt soils that are on higher tablelands and have
low sagebrush in the potential plant community

» Jesse Camp soils that are on basin terraces and
have basin wildrye and basin big sagebrush in the
potential plant community

 Soils that have slopes of more than 5 percent and
are adjacent to drainageways

Major Use
Livestock grazing
Major Management Factors

Depth to the hardpan, available water capacity,
permeability, shrink-swell potential

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, Wyoming big sagebrush,
Thurber needlegrass, Indian ricegrass, bottlebrush
squirreltail

Livestock Grazing

General management considerations:

» The hardpan restricts rooting depth.

» Unless the hardpan is ripped, it limits construction of
water impoundments.

» The low precipitation and low available water
capacity limit forage production and seedling survival.
» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
 This soll is suited to grazing in winter.

Suitable management practices:

« If this soil is seeded, select plants that tolerate
droughtiness.

* Improve areas that are heavily infested with
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undesirable shrubs by railing, chaining, beating, or
applying chemicals.

31E—Bullump very stony loam, 5 to 30
percent slopes

Composition

Bullump soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Bullump Soil

Position on landscape: Hillsides and mountainsides
Parent material: Kind—colluvium, residuum; source—
tuff, rhyolite, basalt
Elevation: 5,000 to 6,500 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
0to 11 inches—very dark grayish brown very
stony loam
11 to 22 inches—very dark grayish brown very
gravelly clay loam
22 to 42 inches—dark yellowish brown very
gravelly clay loam
42 to 60 inches—dark yellowish brown extremely
gravelly loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 5 inches
Hazard of erosion by water: Moderate or severe

Contrasting Inclusions

» Booth soils that are on hillsides and mountainsides
and have low sagebrush in the potential plant
community

* Nuss soils that are on hillsides and have curlleaf
mountainmahogany and scattered ponderosa pine in
the potential plant community

* Soils that are similar to the Bullump soil but have
bedrock at a depth of 20 to 40 inches

 Soils that have slopes of less than 5 percent or more
than 30 percent

Major Use
Livestock grazing
Major Management Factors

Slope, water erosion, stones on the surface
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Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

* Livestock herd and graze in the less stony areas of
the unit.

» The very stony surface layer restricts the operation
of ground seeding equipment. Other methods such as
broadcast seeding should be used.

» The rock fragments on the surface and in the soll
restrict the placement of fenceposts.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate a
cool growing season.

32E—Bullump gravelly loam, high
elevation, 10 to 40 percent slopes

Composition

Bullump soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Bullump Soil

Position on landscape: Mountainsides
Parent material: Kind—colluvium, residuum; source—
rhyolite, tuff
Elevation: 6,300 to 7,200 feet
Climatic factors:
Mean annual precipitation—22 to 25 inches
Mean annual air temperature—41 to 45 degrees F
Frost-free period—20 to 50 days
Period of snowpack: More than 12 inches—December
through April; more than 48 inches—January
through March
Typical profile:
0to 11 inches—very dark grayish brown gravelly
loam
11 to 22 inches—very dark grayish brown very
gravelly clay loam
22 to 42 inches—dark yellowish brown very
gravelly clay loam
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42 to 60 inches—dark yellowish brown extremely
gravelly loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 5 inches

Hazard of erosion by water: Severe

Contrasting Inclusions

» Chocktoot, Hallihan, Hammersley, and Kittleson soils
that are on north-facing slopes and have white fir and
ponderosa pine in the potential plant community

* Soils that are similar to the Bullump soil but have
bedrock at a depth of less than 60 inches

 Soils that have slopes of more than 40 percent

Major Use
Livestock grazing
Major Management Factors
Water erosion, slope

Dominant Vegetation in Potential Plant
Community

Idaho fescue, mountain brome, common snowberry,
lupine, mulesear wyethia, mountain big sagebrush,
Ross sedge

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The remoteness of this unit and its proximity to
forested areas make range seeding difficult.

Suitable management practices:

» Delay grazing until summer when forage plants have
achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate a
short, cool growing season.

33G—Bullump gravelly loam, thin surface,
30 to 70 percent north slopes

Composition

Bullump soil and similar inclusions—85 percent
Contrasting inclusions—15 percent
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Characteristics of the Bullump Saoil

Position on landscape: Hillsides and mountainsides
Parent material: Kind—colluvium, residuum; source—
basalt, rhyolite, tuff
Elevation: 5,000 to 6,000 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 3 inches—very dark grayish brown gravelly
loam
3 to 22 inches—very dark grayish brown very
gravelly clay loam
22 to 42 inches—dark yellowish brown very
gravelly clay loam
42 to 60 inches—dark yellowish brown extremely
gravelly loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 5 inches
Hazard of erosion by water: Severe or very severe

Contrasting Inclusions

» Bullump soils that are on mountainsides and have
mountain big sagebrush in the potential plant
community

» Redcanyon soils that are on south-facing slopes and
have Wyoming big sagebrush in the potential plant
community

» Rock outcrop

Major Use
Livestock grazing
Major Management Factors
Slope, water erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, low sagebrush, bluebunch wheatgrass
Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The growing season on the north-facing slopes
begins later in spring and moisture is available until
later in summer on these slopes than on south-facing
slopes.
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» The thin surface layer restricts rooting depth.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

* Slope restricts the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used.

» The rock fragments in the soil restrict the placement
of fenceposts.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter

on the surface, and maintaining adequate plant cover.
« If this unit is seeded, select plants that tolerate a
cool growing season.

34G—Bullump-Nuss-Rock outcrop
complex, 30 to 70 percent north slopes

Composition

Bullump soil and similar inclusions—35 percent
Nuss soil and similar inclusions—30 percent
Rock outcrop—20 percent

Contrasting inclusions—15 percent

Characteristics of the Bullump Soil

Position on landscape: Hillsides, mountainsides
Parent material: Kind—colluvium, residuum; source—
rhyolite, tuff, basalt
Elevation: 6,000 to 7,000 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
0to 11 inches—very dark grayish brown extremely
gravelly loam
11 to 22 inches—very dark grayish brown very
gravelly clay loam
22 to 42 inches—dark yellowish brown very
gravelly clay loam
42 to 60 inches—dark yellowish brown extremely
gravelly loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 5 inches
Hazard of erosion by water: Severe or very severe
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Characteristics of the Nuss Soil

Position on landscape: Hillsides
Parent material: Kind—residuum; source—tuff, basalt
Elevation: 6,000 to 7,000 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 3 inches—very dark grayish brown stony loam
3to 17 inches—very dark grayish brown clay loam
17 to 19 inches—fractured, partially weathered
tuff
19 inches—tuff
Depth class: Shallow (12 to 20 inches) to bedrock
Drainage class: Well drained
Permeability: Moderate
Available water capacity: About 2 inches
Hazard of erosion by water: Severe or very severe

Characteristics of the Rock Outcrop

Position on landscape: Hillsides, mountainsides
Kind of rock: Tuff, basalt

Contrasting Inclusions

» Booth soils that are on less sloping hillsides and
mountainsides and have low sagebrush in the potential
plant community

 Soils that have slopes of less than 30 percent or
more than 70 percent

* Rubble land

* Soils that are similar to the Bullump and Nuss soils
but are very stony or very cobbly throughout

* Soils that are similar to the Nuss soil but have
bedrock at a depth of 4 to 10 inches

Major Use
Livestock grazing
Major Management Factors

Bullump soil—water erosion, slope, Rock outcrop

Nuss soil—water erosion, slope, depth to bedrock,
available water capacity, stones on the surface,
Rock outcrop

Dominant Vegetation in Potential Plant
Community

Bullump soil—Idaho fescue, bluebunch wheatgrass,
antelope bitterbrush, Sandberg bluegrass

Nuss soil—Idaho fescue, curlleaf mountainmahogany,
mountain big sagebrush, Cusick bluegrass
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Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The growing season on the north-facing slopes
begins later in spring and moisture is available until
later in summer on these slopes than on the south-
facing slopes.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

» The steepness of slope and areas of Rock outcrop
restrict the operation of ground seeding equipment.
Other methods such as broadcast seeding should be
used.

» The shallow depth to bedrock in the Nuss soil
restricts rooting depth.

» The shallow depth of the Nuss soil, the rock
fragments in the Bullump soil, and the areas of Rock
outcrop limit placement of fenceposts and make
special design of fences necessary.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

35F—Bullump-Nuss-Rock outcrop
complex, 30 to 50 percent south slopes

Composition

Bullump soil and similar inclusions—40 percent
Nuss soil and similar inclusions—25 percent
Rock outcrop—20 percent

Contrasting inclusions—15 percent

Characteristics of the Bullump Sail

Position on landscape: Hillsides, mountainsides
Parent material: Kind—colluvium, residuum; source—
tuff, basalt, rhyolite
Elevation: 4,800 to 6,000 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
0to 11 inches—very dark grayish brown extremely
stony loam
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11 to 22 inches—very dark grayish brown very
gravelly clay loam
22 to 42 inches—dark yellowish brown very
gravelly clay loam
42 to 60 inches—dark yellowish brown extremely
gravelly loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 5 inches
Hazard of erosion by water: Severe

Characteristics of the Nuss Soil

Position on landscape: Hillsides

Parent material: Kind—residuum; source—tuff, basalt

Elevation: 4,800 to 6,000 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 3 inches—very dark grayish brown stony loam
3to 17 inches—very dark grayish brown clay loam
17 to 19 inches—fractured, partially weathered tuff
19 inches—tuff

Depth class: Shallow (12 to 20 inches) to bedrock

Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 2 inches

Hazard of erosion by water: Severe

Characteristics of the Rock Outcrop

Position on landscape: Hillsides, mountainsides,
escarpments
Kind of rock: Tuff, basalt

Contrasting Inclusions

« Lorella soils that are on the lower part of slopes and
have scattered western juniper in the potential plant
community

» Winterim soils that are on the upper part of slopes
and have ponderosa pine and western juniper in the
potential plant community

* Royst soils that are on the upper part of hillsides and
mountainsides and have scattered ponderosa pine in
the potential plant community

» Booth soils that are on hillsides and mountainsides
and have low sagebrush or mountain big sagebrush in
the potential plant community

* Soils that are similar to the Bullump and Nuss soils
but are very stony or very cobbly throughout

» Soils that have slopes of less than 30 percent

* Rubble land
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Major Use
Livestock grazing
Major Management Factors

Bullump soil—slope, water erosion, stones on the
surface, Rock outcrop

Nuss soil—slope, water erosion, depth to bedrock,
available water capacity, Rock outcrop

Dominant Vegetation in Potential Plant
Community

Bullump soil—bluebunch wheatgrass, mountain big
sagebrush

Nuss soil—Idaho fescue, curlleaf mountainmahogany,
mountain big sagebrush, Cusick bluegrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

» The bedrock in the Nuss soil restricts rooting depth.
» The steepness of slope, areas of Rock outcrop, and
stones on the surface restrict the operation of ground
seeding equipment. Other methods such as broadcast
seeding should be used.

» The earlier growing season on the south-facing
slopes allows for earlier grazing on these slopes than
on the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

» The shallow depth of the Nuss soil, rock fragments
in the Bullump soil, and areas of Rock outcrop limit
placement of fenceposts and make special design of
fences necessary.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

36G—Bullump-Rock outcrop-Nuss
complex, 20 to 70 percent south slopes

Composition

Bullump soil and similar inclusions—40 percent
Rock outcrop—25 percent
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Nuss soil and similar inclusions—20 percent
Contrasting inclusions—15 percent

Characteristics of the Bullump Soil

Position on landscape: Hillsides and mountainsides
that have slopes of 30 to 50 percent
Parent material: Kind—colluvium, residuum; source—
tuff, basalt, rhyolite
Elevation: 4,800 to 6,500 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
0to 11 inches—very dark grayish brown extremely
stony loam
11 to 22 inches—very dark grayish brown very
gravelly clay loam
22 to 42 inches—dark yellowish brown very
gravelly clay loam
42 to 60 inches—dark yellowish brown extremely
gravelly loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 5 inches
Hazard of erosion by water: Severe

Characteristics of the Rock Outcrop

Position on landscape: Escarpments and
mountainsides that have slopes of 50 to 70
percent

Kind of rock: Tuff, basalt

Characteristics of the Nuss Soil

Position on landscape: Hillsides that have slopes of 20
to 50 percent

Parent material: Kind—residuum; source—tuff, basalt

Elevation: 4,800 to 6,600 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 3 inches—very dark grayish brown stony loam
3to 17 inches—very dark grayish brown clay loam
17 to 19 inches—fractured, partially weathered tuff
19 inches—tuff

Depth class: Shallow (12 to 20 inches) to bedrock

Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 2 inches

Hazard of erosion by water: Severe
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Contrasting Inclusions

» Redcanyon soils that are on the lower part of
hillsides and have Wyoming big sagebrush in the
potential plant community

» Winterim soils that are on the upper part of
mountainsides and have ponderosa pine and western
juniper in the potential plant community

* Eglirim soils that are on colluvial fans near the base
of slopes and have Wyoming big sagebrush in the
potential plant community

* Royst soils that are on the upper part of hillsides and
have scattered ponderosa pine in the potential plant
community

* Lorella soils that are on the lower part of hillsides
and mountainsides and have dominantly mountain big
sagebrush in the potential plant community

* Booth soils that are on hillsides and mountainsides
and have low sagebrush or mountain big sagebrush in
the potential plant community

 Soils that are similar to the Bullump and Nuss soils
but are very stony or very cobbly throughout

 Soils that have slopes of less than 20 percent

* Rubble land

Major Use
Livestock grazing
Major Management Factors

Bullump soil—slope, water erosion, stones on the
surface, Rock outcrop

Nuss soil—slope, water erosion, depth to bedrock,
Rock outcrop

Dominant Vegetation in Potential Plant
Community

Bullump soil—bluebunch wheatgrass, mountain big
sagebrush

Nuss soil—Idaho fescue, mountain big sagebrush,
Cusick bluegrass, curlleaf mountainmahogany

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

» The bedrock in the Nuss soil restricts rooting depth.
» The shallow depth of the Nuss soil, rock fragments
in the Bullump soil, and areas of Rock outcrop limit
placement of fenceposts and make special design of
fences necessary.

» The earlier growing season on the south-facing

Soil Survey

slopes allows for earlier grazing on these slopes than
on the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

» The areas of Rock outcrop, stones on the surface,
and steepness of slope restrict the operation of ground
seeding equipment. Other methods such as broadcast
seeding should be used.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

37E—Bullump-Sherval complex, 5 to 30
percent slopes

Composition

Bullump soil and similar inclusions—65 percent
Sherval soil and similar inclusions—20 percent
Contrasting inclusions—15 percent

Characteristics of the Bullump Soil

Position on landscape: Hillsides, foot slopes
Parent material: Kind—colluvium, residuum; source—
basalt, tuff, rhyolite
Elevation: 5,000 to 6,500 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile:
0to 11 inches—very dark grayish brown very
stony loam
11 to 22 inches—very dark grayish brown very
gravelly clay loam
22 to 42 inches—dark yellowish brown very
gravelly clay loam
42 to 60 inches—dark yellowish brown extremely
gravelly loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 5 inches
Hazard of erosion by water: Moderate or severe

Characteristics of the Sherval Soil

Position on landscape: Concave areas of
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mountainsides and below escarpments on slopes
of as much as 20 percent
Parent material: Kind—colluvium; source—basalt, tuff
Elevation: 5,000 to 6,500 feet
Climatic factors:
Mean annual precipitation—18 to 22 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—30 to 50 days
Period of snowpack: More than 12 inches—December
through March; more than 48 inches—January and
February
Typical profile:
1 inch to O—partially decomposed grass and
aspen leaves
0 to 9 inches—very dark grayish brown very
cobbly loam
9 to 24 inches—dark brown very cobbly clay loam
24 to 38 inches—dark brown very gravelly clay
loam
38 to 60 inches—dark yellowish brown very
gravelly clay
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Moderately well drained
Permeability: Slow
Available water capacity: About 6 inches
Hazard of erosion by water: Moderate or severe
Depth to seasonal high water table: January through
June—12 to 24 inches; rest of year—more than 24
inches

Contrasting Inclusions

 Booth soils that are on hillsides and foot slopes and
have low sagebrush in the potential plant community
* Nuss soils that are on hillsides and have curlleaf
mountainmahogany in the potential plant community

* Soils that are similar to the Bullump soil but have
bedrock at a depth of less than 60 inches

Major Use
Livestock grazing
Major Management Factors

Bullump soil—slope, water erosion, stones on the

surface
Sherval soil—slope, water erosion, seasonal wetness,
permeability

Dominant Vegetation in Potential Plant
Community

Bullump soil—Idaho fescue, bluebunch wheatgrass,
antelope bitterbrush
Sherval soil—quaking aspen, Leiberg bluegrass,
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common snowberry, slender wheatgrass, big
bluegrass, mountain big sagebrush

Livestock Grazing

General management considerations:

 Cold soil temperatures, a short growing season, and
an extended period of snowpack on the Sherval soil
limit the period of plant growth.

» The very stony surface layer of the Bullump soil
restricts the operation of ground seeding equipment.
Other methods such as broadcast seeding should be
used.

* To protect the quantity and quality of the water, a
buffer zone should be maintained around riparian areas
and disturbance of these areas should be kept to a
minimum.

» The water table in the Sherval soil rises if trees are
removed.

» Development of springs for livestock and wildlife is
feasible in areas of the Sherval soil.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

* Allow the Sherval soil to drain adequately before
grazing to prevent damage to the soil and plants.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter
on the surface, and maintaining adequate plant
cover.

« If this unit is seeded, select plants that tolerate a
cool growing season.

38F—Bullump-Lorella association, 30 to
50 percent slopes

Composition

Bullump soil and similar inclusions—50 percent
Lorella soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Bullump Soil

Position on landscape: North-facing slopes of hillsides
and mountainsides

Parent material: Kind—colluvium, residuum; source—
rhyolite, tuff, basalt

Elevation: 6,000 to 7,000 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days

Typical profile:
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0to 11 inches—very dark grayish brown extremely
gravelly loam
11 to 22 inches—very dark grayish brown very
gravelly clay loam
22 to 42 inches—dark yellowish brown very
gravelly clay loam
42 to 60 inches—dark yellowish brown extremely
gravelly loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 5 inches
Hazard of erosion by water: Severe

Characteristics of the Lorella Soil

Position on landscape: South-facing slopes of hillsides
and mountainsides

Parent material: Kind—colluvium, residuum; source—
tuff, basalt

Elevation: 5,000 to 6,000 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 4 inches—dark brown very gravelly loam
4 to 19 inches—dark brown very cobbly clay loam
19 inches—tuff

Depth class: Shallow (10 to 20 inches) to bedrock

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 1 inch

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 11 and
19inches

Contrasting Inclusions

» Booth soils that are on north-facing hillsides and
mountainsides and have low sagebrush in the potential
plant community

» Winterim soils that are on north-facing hillsides and
mountainsides, are on the upper part of the slope, and
have ponderosa pine and western juniper in the
potential plant community

» Rock outcrop

 Lasere soils that are on south-facing hillsides and
have low sagebrush in the potential plant community

* Nuss soils that are on south-facing hillsides and
mountainsides, are on the upper part of the slope, and
have curlleaf mountainmahogany and ponderosa pine
in the potential plant community

 Soils that have slopes of less than 30 percent or
more than 50 percent

Soil Survey

Major Use
Livestock grazing
Major Management Factors

Bullump soil—slope, water erosion

Lorella soil—slope, water erosion, depth to bedrock,
available water capacity, shrink-swell potential,
permeability

Dominant Vegetation in Potential Plant
Community

Bullump soil—Idaho fescue, bluebunch wheatgrass,
antelope bitterbrush, Sandberg bluegrass

Lorella soil—bluebunch wheatgrass, mountain big
sagebrush

Livestock Grazing

General management considerations:

* Cold soil temperatures on the Bullump soil limit plant
growth. Grazing should be delayed until the soil is
warm and sufficient growth of forage plants is
achieved.

* Livestock prefer to graze in easily accessible areas
on ridgetops and in valleys before they graze in less
accessible areas on side slopes.

« Slope restricts the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used.

» The bedrock in the Lorella soil restricts rooting
depth.

» The low available water capacity of the Lorella soll
limits forage production and seedling survival.

» The shallow depth to bedrock in the Lorella soil and
rock fragments on the Bullump soil limit placement of
fenceposts and make special design of fences
necessary.

» The earlier growing season on the south-facing
slopes permits earlier grazing on these slopes than on
the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

« If the Lorella soil is disturbed, slopes are likely to be
unstable.

Suitable management practices:

 Delay grazing on the Bullump soil until late in spring
when forage plants have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If the Bullump soil is seeded, select plants that
tolerate a cool growing season.

« If the Lorella soil is seeded, select plants that
tolerate droughtiness and shrinking and swelling.
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* Manage unpalatable brushy plants on the Bullump
soil in areas where they are abundant.

39G—Bullump-Rubble land association,
30 to 70 percent slopes

Composition

Bullump soil, south slopes, and similar inclusions—50
percent

Bullump soil, north slopes, and similar inclusions—20
percent

Rubble land—20 percent

Contrasting inclusions—10 percent

Characteristics of the Bullump Soils

Position on landscape: South-facing and north-facing
mountainsides
Parent material: Kind—colluvium, residuum; source—
rhyolite, tuff
Elevation: 6,000 to 7,000 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—50 to 70 days
Typical profile of the Bullump soil, south slopes:
0to 11 inches—very dark grayish brown extremely
stony loam
11 to 22 inches—very dark grayish brown very
gravelly clay loam
22 to 42 inches—dark yellowish brown very
gravelly loam
42 to 60 inches—dark yellowish brown extremely
gravelly loam
Typical profile of the Bullump soil, north slopes:
0to 11 inches—very dark grayish brown extremely
gravelly loam
11 to 22 inches—very dark grayish brown very
gravelly clay loam
22 to 42 inches—dark yellowish brown very
gravelly loam
42 to 60 inches—dark yellowish brown extremely
gravelly loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 5 inches
Hazard of erosion by water: Severe or very severe

Characteristics of the Rubble land

Position on landscape: Mountainsides, escarpments
Kind of material: Tuff, rhyolite
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Contrasting Inclusions

 Lasere soils that are on south-facing mountainsides
and have low sagebrush in the potential plant
community

* Nuss soils that are on north-facing hillsides and have
curlleaf mountainmahogany and ponderosa pine in the
potential plant community

 Booth soils that are on north-facing mountainsides
and have low sagebrush in the potential plant
community

* Soils that are similar to the Bullump soils but have
bedrock at a depth of less than 60 inches

 Soils that have slopes of less than 30 percent

» Rock outcrop

Major Use
Livestock grazing
Major Management Factors
Water erosion, slope, stones on the surface

Dominant Vegetation in Potential Plant
Community

Bullump soil, south slopes—bluebunch wheatgrass,
mountain big sagebrush

Bullump soil, north slopes—Idaho fescue, bluebunch
wheatgrass, antelope bitterbrush, Sandberg
bluegrass

Livestock Grazing

General management considerations:

» The earlier growing season on the south-facing
slopes permits earlier grazing on these slopes than on
the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

* Livestock herd and graze in the less stony areas of
the unit.

» The very stony surface layer, steepness of slope,
and areas of Rubble land restrict the operation of
ground seeding equipment. Other methods such as
broadcast seeding should be used.

» The rock fragments throughout the soils and the
areas of Rubble land restrict the placement of
fenceposts.

Suitable management practices:
» Delay grazing until late in spring when forage plants
have achieved sufficient growth.
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» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate a
cool growing season.

40B—Calimus silt loam, 0 to 5 percent
slopes

Composition

Calimus soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Calimus Soil

Position on landscape: Lake basin terraces and alluvial
fans

Parent material: Kind—alluvium; source—tuff, basalt,
diatomite

Elevation: 4,300 to 5,000 feet

Climatic factors:
Mean annual precipitation—10 to 14 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 2 inches—very dark grayish brown silt loam
2 to 30 inches—very dark gray silt loam
30 to 42 inches—dark grayish brown loamy sand
42 to 60 inches—dark grayish brown and very dark

grayish brown silt loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 8 inches

Hazard of erosion: By water—slight; by wind—slight or
moderate

Contrasting Inclusions

 Deter, Fordney, and Harriman soils that are on lake
terraces

* Mesman soils that are on lower lake terraces and
have basin big sagebrush and black greasewood in the
potential plant community

» Lakeview soils that are on adjacent stream terraces
» McConnel soils that are on lower lake terraces

Major Uses
Livestock grazing, cropland
Major Management Factor

Wind erosion

Soil Survey

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, basin wildrye, antelope
bitterbrush, Idaho fescue

Livestock Grazing

General management considerations:

» The low precipitation limits forage production and
seedling survival.

 This soil is subject to wind erosion if the plant cover
is removed or degraded.

 This unit is suited to grazing in winter.

« If the plant cover is not sufficient to protect the soil
from erosion, range seeding is needed.

Suitable management practices:

« If this unit is seeded, select plants that tolerate
droughtiness.

» Manage unpalatable brushy plants in areas where
these plants are abundant.

* Improve areas that are heavily infested with
undesirable shrubs by railing, chaining, beating, or
applying chemicals.

Cropland

General management considerations:

» Because of the limited precipitation, continuous
cropping is not suitable unless the soil is irrigated.
 Sprinkler irrigation is best suited to this soil.

» A wide variety of trees and shrubs can be used
for windbreaks and environmental planting on this
soil.

Suitable management practices:

» Reduce the risk of wind erosion by planting crops in
narrow strips at right angles to the prevailing wind,
maintaining crop residue on the surface, stripcropping,
and keeping mulch on the surface.

* Irrigate during the dry period in summer.

» Reduce surface crusting and wind erosion by
keeping tillage at a minimum and incorporating organic
matter.

* Cultivate or apply herbicides to remove competing
vegetation.

41C—Carryback very cobbly loam, 2 to 15
percent slopes

Composition

Carryback soil and similar inclusions—385 percent
Contrasting inclusions—15 percent
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Characteristics of the Carryback Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 5,300 to 6,000 feet

Climatic factors:
Mean annual precipitation—12 to 16 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 2 inches—dark brown very cobbly loam
2 to 8 inches—very dark grayish brown silty clay

loam

8 to 15 inches—brown clay
15 to 22 inches—brown silty clay loam
22 to 27 inches—brown silt loam
27 to 33 inches—brown loam
33 inches—tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (4 to 10 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 4 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 8 and 15
inches

Carbonates: Between depths of 22 and 27 inches—
slightly effervescent; below this depth—strongly
effervescent

Contrasting Inclusions

» Newlands soils that are on mountain foot slopes and
have mountain big sagebrush in the potential plant
community

» Ninemile soils that are on tablelands and have
dominantly Sandberg bluegrass and low sagebrush in
the potential plant community

» Rock outcrop

 Soils that are similar to the Carryback soil but have a
hardpan or bedrock at a depth of 40 to 60 inches

Major Use
Livestock grazing
Major Management Factors

Rock fragments on the surface, depth to the claypan,
permeability, calcareous layer, water erosion, depth
to bedrock, shrink-swell potential

Dominant Vegetation in Potential Plant
Community

Idaho fescue, low sagebrush, bluebunch wheatgrass
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Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The surface layer is saturated following snowmelt.

» The claypan, calcareous layer, and bedrock restrict
rooting depth.

» The clayey layer expands when wet and contracts
when dry, which makes special design of fences
necessary.

» The depth to bedrock limits the construction of water
impoundments.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

* Livestock herd and graze in the less stony or cobbly
areas of the unit.

» The very cobbly surface layer may restrict the
operation of ground seeding equipment. Other methods
such as broadcast seeding should be used.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

42B—Carryback complex, 0 to 5 percent
slopes

Composition

Carryback soil, very cobbly, and similar inclusions—60
percent

Carryback soil, very stony, and similar inclusions—25
percent

Contrasting inclusions—15 percent

Characteristics of the Carryback Soils

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 5,300 to 6,400 feet

Climatic factors:
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Mean annual precipitation—12 to 16 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile of the Carryback soil, very cobbly:
0 to 2 inches—dark brown very cobbly loam
2 to 8 inches—very dark grayish brown silty clay
loam
8 to 15 inches—brown clay
15 to 22 inches—brown silty clay loam
22 to 27 inches—brown silt loam
27 to 33 inches—brown loam
33 inches—tuff
Typical profile of the Carryback soil, very stony:
0 to 2 inches—dark brown very stony silty clay
loam
2 to 8 inches—very dark grayish brown silty clay
loam
8 to 15 inches—brown clay
15 to 22 inches—brown silty clay loam
22 to 27 inches—brown silt loam
27 to 33 inches—brown loam
33 inches—tuff
Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow or shallow (4 to 10 inches)
to the claypan
Drainage class: Well drained
Permeability: Slow
Available water capacity: About 4 inches
Shrink-swell potential: High between depths of 8 and 15
inches
Carbonates: Between depths of 22 and 27 inches—
slightly effervescent; below this depth—strongly
effervescent

Contrasting Inclusions

» Rock outcrop

» Pearlwise soils that are on tablelands and have
mountain big sagebrush in the potential plant
community

» Freznik soils that are on tablelands and are at the
lower elevations

Major Use
Livestock grazing
Major Management Factors

Carryback soil, very cobbly—depth to the claypan,
permeability, depth to bedrock, calcareous layer,
shrink-swell potential

Carryback soil, very stony—stones on the surface,
depth to the claypan, permeability, depth to
bedrock, calcareous layer, shrink-swell potential

Soil Survey

Dominant Vegetation in Potential Plant
Community

 Carryback soil, very cobbly—Idaho fescue, low
sagebrush, bluebunch wheatgrass

 Carryback solil, very stony—low sagebrush,
Sandberg bluegrass, Idaho fescue, western juniper

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The claypan, calcareous layer, and bedrock restrict
rooting depth.

» The surface layer is saturated following snowmelt.

» The clayey layer expands when wet and contracts
when dry, which makes special design of fences
necessary.

» The depth to bedrock limits the construction of water
impoundments.

» The very stony surface layer restricts the operation
of ground seeding equipment. Other methods such as
broadcast seeding should be used.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants have achieved sufficient growth to
withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

43C—Carryback-Rock outcrop complex, 5
to 15 percent slopes

Composition

Carryback soil and similar inclusions—50 percent
Rock outcrop—35 percent
Contrasting inclusions—15 percent

Characteristics of the Carryback Soil

Position on landscape: Tablelands
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Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 5,300 to 6,000 feet

Climatic factors:
Mean annual precipitation—12 to 16 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 2 inches—dark brown very cobbly loam
2 to 8 inches—very dark grayish brown silty clay

loam

8 to 15 inches—brown clay
15 to 22 inches—brown silty clay loam
22 to 27 inches—brown silt loam
27 to 33 inches—brown loam
33 inches—tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow or shallow (4 to 10 inches)
to the claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 4 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 8 and 15
inches

Carbonates: Between depths of 22 and 27 inches—
slightly effervescent; below this depth—strongly
effervescent

Characteristics of the Rock Outcrop

Position on landscape: Tablelands
Kind of rock: Basalt, tuff

Contrasting Inclusions

» Newlands soils that are on mountain toe slopes and
have mountain big sagebrush in the potential plant
community

» Ninemile soils that are on adjacent tablelands and
have dominantly Sandberg bluegrass and low
sagebrush in the native plant community

Major Use
Livestock grazing
Major Management Factors

Rock fragments on the surface, depth to the claypan,
permeability, calcareous layer, water erosion, depth
to bedrock, shrink-swell potential, Rock outcrop

Dominant Vegetation in Potential Plant
Community

Carryback soil—Idaho fescue, low sagebrush,
bluebunch wheatgrass
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Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» Seeding of the Carryback soil is difficult because of
the pattern in which it occurs with the areas of Rock
outcrop.

* Livestock herd and graze in the less stony areas of
the unit.

» The claypan and bedrock restrict rooting depth.

» The depth to bedrock limits the construction of water
impoundments.

» The surface layer is saturated following snowmelt.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The clayey layer expands when wet and contracts
when dry, which makes special design of fences
necessary.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

44C—Chewaucan very cobbly silty clay
loam, 2 to 15 percent slopes

Composition

Chewaucan soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Chewaucan Soil

Position on landscape: Bedrock-controlled lake
terraces

Parent material: Kind—Ilacustrine deposits; source—
tuff, basalt

Elevation: 4,200 to 4,800 feet

Climatic factors:
Mean annual precipitation—12 to 14 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days
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Typical profile:
0 to 5 inches—dark brown very cobbly silty clay
loam
5 to 10 inches—dark brown silty clay loam
10 to 24 inches—dark yellowish brown silty clay
loam
24 to 44 inches—dark yellowish brown loam
44 inches—basalt
Depth class: Deep (40 to 60 inches) to bedrock,
moderately deep (20 to 40 inches) to a firm brittle
layer
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 5 inches
Hazard of erosion by water: Slight or moderate
Carbonates: Between depths of 24 and 44 inches—
strongly effervescent

Contrasting Inclusions

» Redcanyon soils that are on south- and north-facing
escarpments

 Lasere soils that are on hills and have low sagebrush
in the potential plant community

» Rock outcrop

» McConnel soils that are on lower lake basin terraces
 Soils that have slopes of less than 2 percent or more
than 15 percent

Major Use
Livestock grazing
Major Management Factors

Rock fragments on the surface, calcareous layer, water
erosion

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, Idaho fescue, antelope
bitterbrush

Livestock Grazing

General management considerations:

» The firm, brittle calcareous lower layer may restrict
rooting depth.

» The very cobbly surface layer may restrict the
operation of ground seeding equipment. Other methods
such as broadcast seeding should be used.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Soil Survey

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

* Improve areas that are heavily infested with
undesirable shrubs by railing, chaining, beating, or
applying chemicals.

45E—Chocktoot very gravelly loam, 15 to
40 percent north slopes

Composition

Chocktoot soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Chocktoot Soil

Position on landscape: Mountainsides

Parent material: Kind—colluvium, residuum; source—
andesite, basalt, tuff, volcanic ash

Elevation: 6,300 to 7,200 feet

Climatic factors:
Mean annual precipitation—30 to 34 inches
Mean annual air temperature—41 to 45 degrees F
Frost-free period—20 to 50 days

Period of snowpack: More than 12 inches—December
through April; more than 48 inches—January
through March

Typical profile:
2 inches to 0—white fir needles
0to 12 inches—dark brown and very dark grayish

brown very gravelly loam
12 to 36 inches—dark brown very gravelly clay
loam

36 to 60 inches—dark brown very gravelly loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion by water: Severe

Contrasting Inclusions

 Hallihan, Hammersley, and Kittleson soils that are on
adjacent mountainsides

* Soils that are similar to the Chocktoot soils but have
less than 35 percent rock fragments throughout

 Soils that have southerly aspects or have slopes of
more than 40 percent

* Soils that are similar to the Chocktoot soils but have
bedrock at a depth of 20 to 40 inches
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Major Use
Woodland
Major Management Factors

Cold summer temperatures, content of rock fragments,
slope, water erosion

Dominant Vegetation in Potential Plant
Community

White fir, ponderosa pine
Woodland

Estimated growth at culmination of mean annual
increment: 77 cubic feet per acre per year for white
fir at age 70

General management considerations:

» Accumulations of snow can bend or break small
trees.

» Cuts and fills are stable.

* Rock fragments limit tree planting.

» Wet, unsurfaced roads and skid trails are firm.

* To protect the quantity and quality of the water, a

buffer zone should be maintained around riparian areas.

Management activities within this zone should be
designed to minimize disturbance. Trees should not be
felled into or skidded through riparian areas.

» Because this soil is cold in summer, larger than
normal planting stock, a higher planting rate, or
additional plantings may be needed.

* Cuts and fills should have a ratio of more than 2to 1
to allow for long-term establishment of plants.

» Mechanical piling of slash should be minimized.
Heavy equipment causes soil compaction and
disturbance and exposes the soil. Maintain slash
material on the soil surface to reduce sheet and rill
erosion.

Suitable management practices:

» Reduce the risk of erosion on skid trails and
temporary roads by seeding, installing water bars,
scarifying the surface, or accumulating slash on the
surface.

» To reduce compaction, adjust yarding operations to
the content of soil moisture, organic matter, and rock
fragments in the surface layer.

» Toreduce compaction and erosion, use designated
skid trails and low-pressure ground equipment, log in
areas that are covered with a minimum of 12 inches of
show or that have a frozen surface layer, and avoid

logging in spring.
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45G—Chocktoot very gravelly loam, 40 to
60 percent north slopes

Composition

Chocktoot soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Chocktoot Soil

Position on landscape: Mountainsides

Parent material: Kind—colluvium, residuum; source—
andesite, basalt, tuff, volcanic ash

Elevation: 6,300 to 7,200 feet

Climatic factors:
Mean annual precipitation—30 to 34 inches
Mean annual air temperature—41 to 45 degrees F
Frost-free period—20 to 50 days

Period of snowpack: More than 12 inches—December
through April; more than 48 inches—January
through March

Typical profile:
2 inches to 0—white fir needles
0to 12 inches—dark brown and very dark grayish

brown very gravelly loam
12 to 36 inches—dark brown very gravelly clay
loam

36 to 60 inches—dark brown very gravelly loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion by water: Severe

Contrasting Inclusions

 Hallihan, Hammersley, and Kittleson soils that are on
adjacent mountainsides

* Soils that are similar to the Chocktoot soil but have
less than 35 percent rock fragments throughout

 Soils that have southerly aspects or slopes of less
than 40 percent

* Soils that are similar to the Chocktoot soil but have
bedrock at a depth of 20 to 40 inches

Major Use
Woodland
Major Management Factors

Cold summer temperatures, content of rock fragments,
slope, water erosion
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Dominant Vegetation in Potential Plant
Community

White fir, ponderosa pine
Woodland

Estimated growth at culmination of mean annual
increment: 77 cubic feet per acre per year for white
fir at age 70

General management considerations:

» Accumulations of snow can bend or break small
trees.

* Cuts and fills are stable.

» The rock fragments limit tree planting.

* Wet, unsurfaced roads are firm.

» Roads located at midslope are difficult to maintain
and require large cuts and fills that remove land from
production.

 To protect the quantity and quality of the water, a
buffer zone should be maintained around riparian areas
and disturbance of these areas should be minimized.

» Because this soil is cold in summer, larger than
normal planting stock, a higher planting rate, or
additional plantings may be needed.

» Cable yarding systems minimize soil displacement.
* Cuts and fills should have a ratio of more than 2to 1
to allow for long-term establishment of plants.

Suitable management practices:

» To minimize compaction and erosion, avoid logging
in spring.

» To minimize compaction, adjust yarding operations to
the content of moisture, organic matter, and rock
fragments in the surface layer.

 Avoid constructing roads at midslope. Locate roads
on ridgetops or in saddles to minimize cuts and fills.

» Reduce the risk of erosion on temporary roads by
seeding, installing water bars, scarifying the surface, or
accumulating slash on the surface.

46E—Chocktoot-Kittleson complex, 15 to
40 percent north slopes

Composition

Chocktoot soil and similar inclusions—50 percent
Kittleson soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Chocktoot Soil

Position on landscape: Mountainsides
Parent material: Kind—colluvium, residuum; source—
andesite, basalt, tuff, volcanic ash

Soil Survey

Elevation: 6,300 to 7,200 feet
Climatic factors:
Mean annual precipitation—30 to 34 inches
Mean annual air temperature—41 to 45 degrees F
Frost-free period—20 to 50 days
Period of snowpack: More than 12 inches—December
through April; more than 48 inches—January
through March
Typical profile:
2 inches to 0—white fir needles
0to 12 inches—dark brown and very dark grayish
brown very gravelly loam
12 to 36 inches—dark brown very gravelly clay
loam
36 to 60 inches—dark brown very gravelly loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderate
Available water capacity: About 6 inches
Hazard of erosion by water: Severe

Characteristics of the Kittleson Soil

Position on landscape: Mountainsides

Parent material: Kind—colluvium, residuum; source—
pyroclastic rock

Elevation: 6,300 to 7,200 feet

Climatic factors:
Mean annual precipitation—30 to 34 inches
Mean annual air temperature—41to 45

degrees F

Frost-free period—20 to 50 days

Period of snowpack: More than 12 inches—December
through April; more than 48 inches—January
through March

Typical profile:
3 inches to 0—white fir needles
0 to 44 inches—dark brown sandy loam
44 inches—highly weathered tuff

Depth class: Deep (40 to 60 inches) to bedrock

Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: About 6 inches

Hazard of erosion by water: Severe

Contrasting Inclusions

 Hallihan and Hammersley soils that are on adjacent
mountainsides

 Soils that have southerly aspects or slopes of more
than 40 percent

Major Use
Woodland
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Major Management Factors

Chocktoot soil—cold temperatures in summer, rock
fragments, slope, water erosion

Kittleson soil—cold temperatures in summer, slope,
water erosion, depth to bedrock

Dominant Vegetation in Potential Plant
Community

Chocktoot and Kittleson soils—white fir, ponderosa
pine

Woodland

Estimated growth at culmination of mean annual
increment: Chocktoot soil—77 cubic feet per acre
per year for white fir at age 70; Kittleson soil—57
cubic feet per acre per year for white fir at age 70

General management considerations:

» Accumulations of snow can bend or break small
trees.

* Cuts and fills are stable.

» Rock fragments limit tree planting on the Chocktoot
soil.

» Wet, unsurfaced roads and skid trails on the
Chocktoot soil are firm, and those on the Kittleson soil
are soft.

 Dry, unsurfaced roads and skid trails on the Kittleson
soil are dusty.

« To protect the quantity and quality of the water, a
buffer zone should be maintained around riparian areas.
Management of these areas should be designed to
minimize disturbance. Trees should not be felled into or
skidded through riparian areas.

» Because the soils in this unit are cold in summer,
larger than normal planting stock, a higher planting
rate, or additional plantings may be needed.

* Cuts and fills should have a ratio of more than 2to 1
to allow for long-term establishment of plants.

» Mechanical piling of slash should be minimized.
Heavy equipment causes soil compaction and
disturbance and exposes the soil. Maintain slash on
the soil surface to reduce sheet and rill erosion.

Suitable management practices:

» To minimize compaction, adjust yarding operations to
the content of moisture and organic matter in the
surface layer.

» To minimize compaction, displacement, and erosion,
use designated skid trails and low-pressure ground
equipment, log in areas that are covered with a
minimum of 12 inches of snow or that have a frozen
surface layer, and avoid logging in spring.

» Reduce the risk of erosion on skid trails and
temporary roads by seeding, installing water bars,
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scarifying the surface, or accumulating slash on the
surface.

» Reduce the risk of erosion and displacement of the
Kittleson soil by limiting vehicle access to periods
when the soil is dry or frozen.

47C—-Corral fine sandy loam, 2 to 15
percent slopes

Composition

Corral soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Corral Soil

Position on landscape: Dissected fans

Parent material: Kind—residuum, colluvium; source—
tuff

Elevation: 5,300 to 5,600 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days

Typical profile:
0 to 5 inches—brown fine sandy loam
5 to 13 inches—dark yellowish brown sandy clay

loam
13 inches—yellowish brown soft tuff that has
calcium carbonate in fractures

Depth class: Shallow (12 to 20 inches) to bedrock

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 2 inches

Hazard of erosion: By water—moderate; by wind—
moderate

Contrasting Inclusions

» Outcroppings of tuffaceous sediment

» Brace and Ratto soils that are on tablelands

* Soils that are similar to the Corral soil but have
tuffaceous sediment at a depth of 20 to 40 inches

Major Use
Livestock grazing
Major Management Factors

Depth to bedrock, available water capacity, wind
erosion

Dominant Vegetation in Potential Plant
Community

Thurber needlegrass, Sandberg bluegrass, Wyoming
big sagebrush
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Livestock Grazing

General management considerations:

» The fine sandy loam surface layer is subject to wind
erosion if the plant cover is removed.

» The bedrock restricts rooting depth.

» The low available water capacity limits forage
production and seedling survival.

» The shallow depth limits placement of fenceposts
and makes special design of fences necessary.

» The depth to bedrock limits construction of water
impoundments.

» Range seeding controls blowing and drifting sand.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness.

* Improve areas that are heavily infested with
undesirable shrubs by railing, chaining, beating, or
applying chemicals.

48C—-Corral fine sandy loam, low
precipitation, 2 to 15 percent slopes

Composition

Corral soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Corral Soil

Position on landscape: Dissected fans
Parent material: Kind—colluvium, residuum; source—
tuff
Elevation: 5,000 to 5,300 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days
Typical profile:
0 to 5 inches—brown fine sandy loam
5 to 13 inches—dark yellowish brown sandy clay
loam
13 inches—yellowish brown soft tuff that has
calcium carbonate in fractures
Depth class: Shallow (12 to 20 inches) to bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 2 inches
Hazard of erosion: By water—moderate; by wind—
moderate

Soil Survey

Contrasting Inclusions

» Outcroppings of tuffaceous sediment

» Brace and Ratto soils that are on tablelands

* Soils that are similar to the Corral soil but have
tuffaceous sediment at a depth of 20 to 40 inches

Major Use
Livestock grazing
Major Management Factors

Depth to bedrock, available water capacity, wind
erosion

Dominant Vegetation in Potential Plant
Community

Indian ricegrass, Wyoming big sagebrush, Thurber
needlegrass, needleandthread

Livestock Grazing

General management considerations:

» The fine sandy loam surface layer is subject to wind
erosion if the plant cover is removed.

» The bedrock restricts rooting depth.

» The low precipitation and low available water
capacity limit forage production and seedling survival.
» The shallow depth limits placement of fenceposts
and makes special design of fences necessary.

» The depth to bedrock limits construction of water
impoundments.

 This unit is suited to grazing in winter.

» Range seeding controls blowing and drifting sand.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness.

* Improve areas that are heavily infested with
undesirable shrubs by railing, chaining, beating, or
applying chemicals.

49C—Coztur very gravelly sandy loam, 2
to 15 percent slopes

Composition

Coztur soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Coztur Soil

Position on landscape: Tablelands
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Parent material: Kind—residuum, colluvium; source—
basalt, tuff
Elevation: 5,300 to 5,800 feet
Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 2 inches—very dark grayish brown very
gravelly sandy loam
2 to 9 inches—dark grayish brown gravelly sandy
loam
9 to 15 inches—dark yellowish brown gravelly clay
loam
15 inches—basalt
Depth class: Shallow (14 to 20 inches) to bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 2 inches
Hazard of erosion: By water—moderate; by wind—
slight or moderate

Contrasting Inclusions

» Anawalt soils that are on tablelands and have low
sagebrush in the potential plant community

» Rock outcrop

 Soils that are similar to the Coztur soil but have
bedrock at a depth of more than 20 inches

 Soils that have slopes of more than 15 percent

Major Use
Livestock grazing
Major Management Factors

Available water capacity, gravel, depth to bedrock,
wind erosion, water erosion

Dominant Vegetation in Potential Plant
Community

Thurber needlegrass, Sandberg bluegrass, Wyoming
big sagebrush

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The bedrock restricts rooting depth.

» The low available water capacity limits forage
production and seedling survival.

» The shallow depth limits placement of fenceposts
and makes special design of fences necessary.

» The depth to bedrock limits construction of water
impoundments.

» Because of the high corrosivity to uncoated steel,
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protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

50A—Cressler silty clay loam, 0 to 2
percent slopes

Composition

Cressler soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Cressler Soil

Position on landscape: Upland basins

Parent material: Kind—alluvium; source—basalt

Elevation: 5,500 to 6,800 feet

Climatic factors:
Mean annual precipitation—22 to 26 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—30 to 50 days

Typical profile:
0 to 6 inches—very dark grayish brown silty clay

loam

6 to 15 inches—very dark brown silty clay
15 to 38 inches—grayish brown silty clay
38 to 48 inches—brown clay loam
48 to 60 inches—brown extremely stony clay

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Somewhat poorly drained

Permeability: Slow

Available water capacity: About 5 inches

Hazard of erosion by water: Slight

Depth to seasonal high water table: December to
June—=6 inches above the surface to 36 inches
below the surface; rest of year—more than 36
inches

Frequency of flooding: Rare

Shrink-swell potential: High between depths of 6 and 60
inches

Load supporting capacity when wet: Low

Contrasting Inclusions

» Soils that are similar to the Cressler soil but have
bedrock at a depth of more than 60 inches
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 Soils that are similar to the Cressler soil but are very
poorly drained or are moderately well drained or well
drained because of the erosional downcutting and
entrenching of the stream channel

Major Uses
Livestock grazing (fig. 9), wildlife habitat

Figure 9.—Area of Cressler silty clay loam, 0 to 2 percent
slopes, in mountain meadow. This soil provides forage
for livestock late in summer and in fall. Rogger and
Woodchopper soils are on forested mountains.

Major Management Factors
Wetness, shrink-swell, potential frost action

Dominant Vegetation in Potential Plant
Community

Tufted hairgrass

Livestock Grazing

General management considerations:

» Because the water on the surface is from snowmelt
in spring, the amount and duration is dependent on the
winter snowpack.

 This unit provides food and cover for wildlife.

» Grazing should be deferred during the period of
nesting for waterfowl.

» A high water table during the growing season
restricts the rooting depth of non-water-tolerant plants.
* Periodic inundation increases the amount of moisture
available for plants and thus increases the production
of forage.

Soil Survey

* Plants are subject to winterkill and other damage
because of the high potential for frost action.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» Grazing when the soil is wet results in compaction
and puddling of the surface.

» Grazing should be managed to maintain or increase
the abundance of plants that help to stabilize
streambanks, reduce erosion, and moderate water
temperatures.

Suitable management practices:

« Allow the soil to drain adequately before grazing to
prevent damage to the soil and plants.

» Reduce streambank erosion and improve the quality
and quantity of the water by fencing along riparian
areas.

 Delay grazing until late in summer when forage
plants have achieved sufficient growth.

« If this unit is seeded, select plants that tolerate
wetness and frost heaving and that provide cover for
wildlife.

51A—Crump muck, 0 to 1 percent slopes

Composition

Crump soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Crump Soil

Position on landscape: Concave areas of alluvial flats
adjacent to open water areas in lake basins

Parent material: Kind—silty lacustrine sediment;
source—basalt, tuff

Elevation: 4,200 to 4,800 feet

Climatic factors:
Mean annual precipitation—8 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days

Typical profile:
0 to 8 inches—black muck
8 to 13 inches—Dblack silt
13 to 60 inches—very dark grayish brown silt loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Very poorly drained

Permeability: Moderate

Available water capacity: About 14 inches

Hazard of erosion by water: None or slight

Depth to water table: 12 inches above the surface to 42
inches below the surface throughout the year
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Frequency of flooding: Rare
Load supporting capacity when wet: Low

Contrasting Inclusions

» Ozamis, Pit, and Reese soils that are on adjacent,
slightly higher alluvial flats

 Soils that are similar to the Crump soil but have a
thick organic layer as much as 18 inches thick

Major Uses
Wildlife habitat, livestock grazing, hayland
Major Management Factors
Wetness, load supporting capacity, frost action

Dominant Vegetation in Potential Plant
Community

Rushes, sedges, cattails
Livestock Grazing

General management considerations:

» Because the water on the surface is from snowmelt
in spring, the amount and duration varies. During years
when the winters are wet, ponding lasts until
midsummer or late in summer. During years when the
winters are dry, ponding lasts only for short periods in
spring.

 This unit provides food and cover for wetland wildlife
(fig. 10).

Figure 10.—Area of Crump muck, 0 to 1 percent slopes, used
as habitat for wetland wildlife. Escarpment of Hart
Mountain in background.

» Grazing should be deferred during the period of
nesting for waterfowl.
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» Grazing when the soil is wet results in compaction of
the surface layer and poor tilth.

» A high water table during the growing season and
spring ponding restrict rooting depth.

Suitable management practices:

« Allow the soil to drain adequately before grazing to
prevent damage to the soil and plants.

« If this unit is seeded, select plants that tolerate
periods of inundation and frost heaving and that
provide cover for nesting waterfowl.

Hayland

General management considerations:

» Wetness limits access for hay operations.

» Unless the soil is adequately drained, machinery will
compact the surface and become embedded because
of the low load supporting capacity of the soil.

» Because of the high amount of organic matter in the
surface layer, the risk of wind erosion is increased if
the plant cover is removed when the soil is dry.

» Wetness limits the choice of hay and pasture plants
and increases the risk of winterkill.

* Plants are subject to winterkill and other damage
because of a high potential for frost action.

» Hay operations are restricted to periods late in
summer or early in fall because of seasonal wetness.
» Minimizing disturbance of the surface maintains the
plant cover and reduces the risk of wind erosion.

52A—Crump silty clay loam, drained, 0 to
1 percent slopes

Composition

Crump soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Crump Soil

Position on landscape: Alluvial flats in lake basins
Parent material: Kind—silty lacustrine sediment;
source—tuff, basalt
Elevation: 4,200 to 4,800 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days
Typical profile:
0 to 8 inches—black silty clay loam
8 to 13 inches—nblack silt
13 to 60 inches—very dark grayish brown silt loam
Depth class: Very deep (more than 60 inches) to
bedrock
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Drainage class: Very poorly drained

Permeability: Moderate

Available water capacity: About 13 inches

Hazard of erosion by water: None or slight

Depth to water table: 24 to 48 inches throughout the
year

Frequency of flooding: Rare

Contrasting Inclusions

» Ozamis and Pit soils that are on adjacent, slightly
higher alluvial flats

* Soils that are similar to the Crump soil but have an
organic layer as much as 18 inches thick

Major Uses
Hayland, cropland, livestock grazing, wildlife habitat
Major Management Factors
Wetness, slope, frost action

Dominant Vegetation in Potential Plant
Community

Spikerush, dock, Baltic rush, povertyweed, mat muhly,
bottlebrush squirreltail

Livestock Grazing

General management considerations:

 This unit provides food and cover for wetland wildlife
early in spring.

» Grazing when the soil is wet results in compaction
and puddling of the surface.

» Because this unit is nearly level, drainage is difficult
to maintain.

 This unit is suited to grazing in winter.

» Drainage ditches need to be maintained to remove
surface water.

Suitable management practices:

« Allow the soil to drain adequately before grazing to
prevent damage to the soil and plants.

« If this unit is seeded, select plants that tolerate
wetness and frost heaving.

Hayland and Cropland

General management considerations:

» Most climatically adapted crops can be grown if
adequate drainage is maintained.

» Because this unit is nearly level, drainage is difficult
to maintain.

» The seasonal high water table provides moisture for
hay and pasture plants.

» Supplemental irrigation is needed for most crops late
in summer.

Soil Survey

 Suitable irrigation methods include sprinkler and
border systems.

» Wetness limits the choice of plants, restricts the
period for haying, and increases the risk of winterkill.
» Maintaining the drainage systems allows the soil to
drain more effectively.

» Maintaining surface and subsurface drains prevents
ponding on the surface, keeps the water table at a
suitable level, and allows for earlier access for haying
operations.

* Plants are subject to winterkill and other damage
because of a high potential for frost action.

* Trees and shrubs for windbreaks and environmental
plantings should be tolerant of wetness.

» The seedling mortality rate is moderate because the
soil is very poorly drained.

« Cultivation or application of herbicides helps to
control competing vegetation.

» Regulating the rate of application of irrigation water
prevents a rise in the level of the water table.

53A—Crump-Boravall complex, drained, 0
to 1 percent slopes

Composition

Crump soil and similar inclusions—55 percent
Boravall soil and similar inclusions—35 percent
Contrasting inclusions—10 percent

Characteristics of the Crump Soil

Position on landscape: Alluvial flats in lake basins

Parent material: Kind—silty lacustrine sediment;
source—basalt, tuff

Elevation: 4,200 to 4,800 feet

Climatic factors:
Mean annual precipitation—8 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days

Typical profile:
0 to 8 inches—black silty clay loam
8 to 13 inches—Dblack silt
13 to 60 inches—very dark grayish brown silt loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Very poorly drained

Permeability: Moderate

Available water capacity: About 13 inches

Hazard of erosion by water: None or slight

Depth to water table: 24 to 48 inches throughout the
year

Frequency of flooding: Rare
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Characteristics of the Boravall Soil

Position on landscape: Alluvial flats in lake basins
Parent material: Kind—Ilacustrine sediment; source—
basalt, tuff
Elevation: 4,200 to 4,800 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days
Typical profile:
0 to 6 inches—dark grayish brown silt loam
6 to 12 inches—dark brown silt loam
12 to 19 inches—very dark gray and brown silty
clay
19 to 36 inches—very dark gray and light yellowish
brown silty clay
36 to 60 inches—light yellowish brown and very
dark gray silt loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Poorly drained
Permeability: Slow
Available water capacity: About 3 inches
Hazard of erosion by water: None or slight
Depth to seasonal high water table: March through
July—18 to 36 inches; rest of year—more than 36
inches
Frequency of flooding: Rare
Shrink-swell potential: High between depths of 12 and
36 inches
Salinity: Upper 12 inches—strongly saline; below this
depth—moderately saline
Sodicity: Strongly sodic
Carbonates: Strongly effervescent or violently
effervescent

Contrasting Inclusions

» Ozamis, Pit, and Reese soils that are on adjacent,
slightly higher alluvial flats

Major Uses
Hayland, cropland, wildlife habitat, livestock grazing
Major Management Factors

Crump soil—wetness, slope, frost action

Boravall soil—wetness, available water capacity,
slope, salinity, sodicity, permeability, frost action,
shrink-swell potential

Dominant Vegetation in Potential Plant
Community

Crump soil—spikerush, dock, Baltic rush,
povertyweed, mat muhly, bottlebrush squirreltail
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Boravall soil—inland saltgrass, basin wildrye, alkali
sacaton, alkali bluegrass

Livestock Grazing

General management considerations:

 This unit provides food and cover for wetland wildlife
early in spring.

» Grazing when the soil is wet results in compaction
and puddling of the surface.

» Because the soil is nearly level, drainage is difficult
to maintain.

+ Salts in the Boravall soil reduce the amount of water
available to plants and limit seedling survival.

» The strongly sodic surface layer of the Boravall soil
severely limits seedling survival.

» Excess sodium in the Boravall soil results in nutrient
imbalances and a caustic root environment.

« Dispersion and crusting of the surface reduces
infiltration and restricts seedling emergence and
survival.

 This unit is suited to grazing in winter.

» Drainage ditches need to be maintained to remove
surface water.

Suitable management practices:

* Allow the soil to drain adequately before grazing to
prevent damage to the soil and plants.

« If the Crump soil is seeded, select plants that
tolerate wetness and frost heaving.

« If the Boravall soil is seeded, select plants that
tolerate wetness, strong salinity and sodicity, and frost
heaving and that provide cover for nesting waterfowl.

Hayland and Cropland

General management considerations:

» The concentration of salts and sodium in the
Boravall soil limits the production of some hay and
pasture plants.

» The salinity and sodicity of the Boravall soil limit the
kinds of crops that can be grown.

» The Boravall soil ties up large amounts of
phosphorus, which limits the amount that is available
to plants.

» Wetness limits the choice of hay and pasture plants,
restricts the period of haying, and increases the risk of
winterkill.

» Because the soil is nearly level, drainage is difficult
to maintain.

» The seasonal high water table provides moisture for
crops and hay and pasture plants.

» Supplemental irrigation water is needed for most
crops late in summer.

 Suitable irrigation methods include sprinkler and
border systems.
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» Because of the high corrosivity of the Boravall soil to
uncoated steel, protection from corrosion or use of
noncorrosive material, such as concrete, aluminum,
galvanized steel, or plastics, is needed for structures
or pipelines.

» Maintaining the drainage systems allows the soil to
drain more effectively.

» Maintaining surface and subsurface drains prevents
ponding on the surface, keeps the water table at a
suitable level, and allows for earlier access for haying
operations.

» Unless proper amounts of soil amendments are
applied, removing salts from the Boravall soil causes
dispersion and crusting of the surface.

» Dispersion and crusting of the surface of the Boravall
soil reduces infiltration and limits seedling emergence
and survival.

* Plants are subject to winterkill and other damage
because of a high potential for frost action.

* Trees and shrubs for windbreaks and environmental
plantings on the Crump soil should be tolerant of
wetness.

» Because the Crump soil is very poorly drained, the
seedling mortality rate is moderate.

» Because of the salinity and sodicity of the Boravall
soil, trees and shrubs suitable for windbreaks and
environmental plantings are limited and the seedling
mortality rate is severe.

« Cultivation or application of herbicides helps to
control competing vegetation.

Suitable management practices:

» Regulate the application rate of irrigation water to
prevent a rise in the level of the water table and an
increase in the upward movement of salts and sodium.
» Reduce the content of sodium in the Boravall soil by
applying proper amounts of soil amendments, leaching
out the salts, and carefully applying irrigation water.

54A—Crump-Ozamis complex, drained, 0
to 1 percent slopes

Composition

Crump soil and similar inclusions—45 percent
Ozamis soil and similar inclusions—40 percent
Contrasting inclusions—15 percent

Characteristics of the Crump Soil

Position on landscape: Alluvial flats in lake basins
Parent material: Kind—thin layer of highly decomposed

Soil Survey

organic material over silty lacustrine sediment;
source—basalt, tuff

Elevation: 4,200 to 4,800 feet

Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days

Typical profile:
0 to 8 inches—black silty clay loam
8 to 13 inches—nblack silt
13 to 60 inches—very dark grayish brown silt

loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Very poorly drained

Permeability: Moderate

Available water capacity: About 13 inches

Hazard of erosion by water: None or slight

Depth to water table: 24 to 48 inches throughout the
year

Frequency of flooding: Rare

Characteristics of the Ozamis Soil

Position on landscape: Alluvial flats in lake basins
Parent material: Kind—alluvium, lacustrine sediment;
source—tuff, basalt
Elevation: 4,200 to 4,800 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days
Typical profile:
0 to 10 inches—black silty clay loam
10 to 34 inches—dark gray silt loam
34 to 36 inches—very pale brown coarse pumice
sand
36 to 60 inches—dark gray very fine sandy loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Poorly drained
Permeability: Moderately slow
Available water capacity: About 5 inches
Hazard of erosion by water: None or slight
Depth to water table (artificially lowered): March
through June—18 to 48 inches; rest of year—more
than 48 inches
Frequency of flooding: Rare

Contrasting Inclusions

» Pit and Reese soils that are on adjacent alluvial flats
in basins
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Major Uses
Hayland, cropland, livestock grazing, wildlife habitat
Major Management Factors
Crump and Ozamis soils—wetness, slope, frost action

Dominant Vegetation in Potential Plant
Community

Crump soil—spikerush, dock, Baltic rush,
povertyweed, mat muhly, bottlebrush squirreltail

Ozamis soil—tufted hairgrass, Nebraska sedge, Baltic
rush, northern mannagrass, reedgrass

Livestock Grazing

General management considerations:

 This unit provides food and cover for wetland wildlife
early in spring.

» Grazing when the soil is wet results in compaction
and puddling of the surface.

» Because the unit is nearly level, drainage is difficult
to maintain.

» The low precipitation limits forage production and
seedling survival.

 This unit is suited to grazing in winter.

Suitable management practices:

» Maintain drainage ditches to remove surface water.
* Allow the soil to drain adequately before grazing to
prevent damage to the soil and plants.

« If this unit is seeded, select plants that tolerate
wetness and frost heaving.

Hayland and Cropland

General management considerations:

» Most climatically adapted crops can be grown if
adequate drainage is maintained.

» Because the unit is nearly level, drainage is difficult
to maintain.

» The seasonal high water table provides moisture for
crops and hay and pasture plants.

» Supplemental irrigation water is needed for most
crops late in summer.

 Suitable irrigation methods include sprinkler and
border systems.

» Wetness limits the choice of hay and pasture plants,
restricts the period for haying, and increases the risk of
winterkill.

» Because of the high corrosivity of the Ozamis soil to
uncoated steel, protection from corrosion or use of
noncorrosive material, such as concrete, aluminum,
galvanized steel, or plastics, is needed for structures
or pipelines.

 Plants are subject to winterkill and other damage
because of the high potential for frost action.
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* Trees and shrubs for windbreaks and environmental
plantings should be tolerant of wetness.

« Cultivation or application of herbicides helps to
control competing vegetation.

Suitable management practices:

» Maintain surface and subsurface drains to prevent
ponding of the surface, keep the water table at a
suitable level, and allow for earlier access for haying
operations.

* Maintain the drainage systems to allow the soil to
drain more effectively.

» Regulate the application of irrigation water to prevent
arise in the level of the water table.

55A—Crump-Pit complex, 0 to 1 percent
slopes

Composition

Crump soil and similar inclusions—50 percent
Pit soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Crump Soil

Position on landscape: Concave areas of alluvial flats
adjacent to open water areas in lake basins
Parent material: Kind—decomposed organic material
over silty lacustrine sediment; source—basalt, tuff
Elevation: 4,200 to 4,800 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days
Typical profile:
0 to 8 inches—black muck
8 to 13 inches—Dblack silt
13 to 60 inches—very dark grayish brown silt loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Very poorly drained
Permeability: Moderate
Available water capacity: About 14 inches
Hazard of erosion by water: None or slight
Depth to water table: 12 inches above the surface to 42
inches below the surface throughout the year
Frequency of flooding: Rare
Load supporting capacity when wet: Low

Characteristics of the Pit Soil

Position on landscape: Alluvial flats in lake basins

Parent material: Kind—alluvium over lacustrine
sediment; source—tuff, basalt

Elevation: 4,200 to 4,800 feet
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Climatic factors:
Mean annual precipitation—8 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days

Typical profile:
0 to 5 inches—black silty clay
5 to 24 inches—Dblack clay
24 to 40 inches—very dark grayish brown clay
40 to 60 inches—very dark grayish brown silty clay

loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Poorly drained

Permeability: Slow

Available water capacity: About 8 inches

Hazard of erosion by water: None or slight

Depth to water table: December to May—®6 inches
above the surface to 36 inches below the surface;
rest of year—more than 36 inches

Frequency of flooding: Rare

Shrink-swell potential: High in the upper 40 inches

Contrasting Inclusions

» Ozamis and Reese soils that are on adjacent, higher
lying alluvial flats

Major Uses
Wildlife habitat, hayland, livestock grazing
Major Management Factors

Crump soil—wetness, load supporting capacity, frost
action

Pit soil—wetness, shrink-swell potential, permeability,
frost action, clayey surface layer

Dominant Vegetation in Potential Plant
Community

Crump soil—rushes, sedges, cattails
Pit soil—spikerush, dock, Baltic rush, povertyweed,
mat mubhly, bottlebrush squirreltail

Livestock Grazing

General management considerations:

» Because the water on the surface is from snowmelt
in spring, the amount and duration varies. During years
when the winters are wet, ponding extends into
midsummer or late in summer. During years when the
winters are dry, ponding lasts for only short periods in
spring.

 This unit provides food and cover for wetland wildlife.
» Grazing should be deferred during the period of
nesting for waterfowl.

» Grazing when the soil is wet results in compaction of
the surface layer.

Soil Survey

» A high water table during the growing season and
ponding in spring restrict rooting depth.

» The Pit soil is very sticky when wet.

» The Pit soil expands when wet and contracts when
dry, which can rip and tear plant roots and makes
special design of fences necessary.

 This unit is suited to grazing in winter.

Suitable management practices:

» Delay grazing until the soils are adequately drained
and are firm enough to withstand trampling by
livestock.

« If the Crump soil is seeded, select plants that
tolerate periods of inundation and frost heaving and
that provide cover for nesting waterfow!.

« If the Pit soil is seeded, select plants that tolerate
shrinking and swelling, periods of inundation, and frost
heaving and that provide cover for nesting waterfowl.

Hayland

General management considerations:

» Wetness limits the period of access for haying
operations.

» Unless the soils are adequately drained, machinery
will compact the surface of the soils and become
embedded because of the low load supporting capacity
of the Crump soil and the clayey surface of the Pit soil.
» Wetness limits the choice of hay and pasture plants
and increases the risk of winterkill.

» Because of the high corrosivity of the Pit soil to
uncoated steel, protection from corrosion or use of
noncorrosive material, such as concrete, aluminum,
galvanized steel, or plastics, is needed for structures
or pipelines.

» Haying operations are restricted to periods late in
summer or early in fall because of seasonal wetness.

* Plants are subject to winterkill and other damage
because of the high potential for frost action.

56 A—Crump-Reese complex, 0to 1
percent slopes

Composition

Crump soil and similar inclusions—50 percent
Reese soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Crump Soil

Position on landscape: Concave areas on alluvial flats
adjacent to open water areas in lake basins
Parent material: Kind—decomposed organic material
over silty lacustrine sediment; source—basalt, tuff
Elevation: 4,200 to 4,800 feet
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Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days
Typical profile:
0 to 8 inches—black muck
8 to 13 inches—Dblack silt
13 to 60 inches—very dark grayish brown silt loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Very poorly drained
Permeability: Moderate
Available water capacity: About 14 inches
Hazard of erosion by water: None or slight
Depth to water table: 12 inches above the surface to 42
inches below the surface throughout the year
Frequency of flooding: Rare
Load supporting capacity when wet: Low

Characteristics of the Reese Soil

Position on landscape: Alluvial flats in lake basins
Parent material: Kind—Ilacustrine sediment; source—
tuff, basalt
Elevation: 4,200 to 4,800 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days
Typical profile:
0 to 4 inches—black silty clay
40 10 inches—brown loam
10 to 20 inches—brown clay loam
20 to 33 inches—brown loam
33 to 44 inches—light brownish gray coarse sandy
loam
44 to 60 inches—light brownish gray loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Poorly drained
Permeability: Slow
Available water capacity: About 1 inch
Hazard of erosion by water: None or slight
Depth to high water table: March through July—12 to
36 inches; rest of year—more than 36 inches
Frequency of flooding: Rare
Salinity: Upper 10 inches—strongly saline; below this
depth—moderately saline or slightly saline
Sodicity: Upper 33 inches—strongly sodic; below this
depth—moderately sodic
Carbonates: Strongly effervescent or violently
effervescent throughout

Contrasting Inclusions

» Ozamis soils that are on adjacent, slightly higher
alluvial flats
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* Icene soils that are on slightly higher lake terraces
and have shadscale and black greasewood in the
potential plant community

Major Uses
Hayland, livestock grazing, wildlife habitat
Major Management Factors

Crump soil—wetness, load supporting capacity, frost
action

Reese soil—wetness, salinity, sodicity, available water
capacity, permeability, frost action, clayey surface
layer

Dominant Vegetation in Potential Plant
Community

Crump soil—rushes, sedges, cattails
Reese soil—alkali sacaton, alkali bluegrass, inland
saltgrass, alkali cordgrass

Livestock Grazing

General management considerations:

 This unit provides food and cover for wetland wildlife.
» Grazing should be deferred during the period of
nesting for waterfowl.

» Grazing when the soil is wet results in compaction of
the surface layer and poor tilth.

» Because the water on the surface of the Crump soil
is from snowmelt in spring, the amount and duration
varies. During years when the winters are wet, ponding
lasts until midsummer or late in summer. During years
when the winters are dry, ponding lasts only for short
periods in spring.

» Plant growth on the Crump soil is restricted by the
high water table during the growing season and by
ponding.

* Salts in the Reese soil reduce the amount of water
available to plants, and the sodic surface layer
restricts seedling survival.

» Excess sodium in the Reese soil results in nutrient
imbalances and a caustic root environment.

* Dispersion and crusting of the soil surface reduce
the infiltration rate and restrict seedling emergence and
survival.

 This unit is suited to grazing in winter.

Suitable management practices:

« Allow the unit to drain adequately before grazing to
prevent damage to the soils and plants.

« If the Crump soil is seeded, select plants that
tolerate inundation and frost heaving and that provide
cover for nesting waterfowl.

« If the Reese soil is seeded, select plants that
tolerate strong salinity and sodicity, wetness, and frost
heaving.
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Hayland

General management considerations:

» Wetness limits the period of access for haying
operations.

» Wetness limits the choice of hay and pasture plants
and increases the risk of winterkill.

» Unless the soils are adequately drained, machinery
will compact the surface of the soils and become
embedded because of the low load supporting capacity
of the Crump soil and the clayey surface layer of the
Reese soil.

» Because of the high amount of organic matter in the
surface layer of the Crump soil, removing the plant
cover when the soil is dry increases the risk of wind
erosion.

» The concentration of salts and sodium in the Reese
soil limits the production of some hay and pasture
plants.

» The Reese soil ties up large amounts of phosphorus,
which limits the amount that is available to plants.

» Because of the high corrosivity of the Reese soil to
uncoated steel, protection from corrosion or use of
noncorrosive material, such as concrete, aluminum,
galvanized steel, or plastics, is needed for structures
or pipelines.

» Haying operations are restricted to periods late in
summer or early in fall because of seasonal wetness.
* Minimize disturbance of the surface of the Crump
soil to maintain the plant cover and reduce the risk of
wind erosion.

* Plants are subject to winterkill and other damage
because of the high potential for frost action.

57A—Degarmo-Welch complex, 0 to 2
percent slopes

Composition

Degarmo soil and similar inclusions—50 percent
Welch soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Degarmo Soil

Position on landscape: Narrow flood plains on
tablelands in areas slightly higher than the Welch
soll

Parent material: Kind—alluvium; source—basalt, tuff

Elevation: 5,000 to 6,000 feet

Climatic factors:
Mean annual precipitation—10 to 16 inches
Mean annual air temperature—43 to 47 degrees F
Frost-free period—50 to 90 days

Typical profile:

Soil Survey

0 to 11 inches—black silt loam
11 to 17 inches—black silty clay loam
17 to 28 inches—very dark gray silty clay loam
28 to 35 inches—very dark gray gravelly clay loam
35 to 42 inches—very dark gray cobbly loamy
sand
42 to 60 inches—dark brown extremely gravelly
loamy sand

Depth class: Very deep (more than 60 inches) to
bedrock, moderately deep (24 to 35 inches) to
stratified sand and gravel

Drainage class: Somewhat poorly drained

Permeability: Moderately slow over rapid

Available water capacity: About 4 inches

Hazard of erosion by water: Slight

Depth to seasonal high water table: March through
June—18 to 36 inches; rest of year—more than 36
inches

Frequency of flooding: Frequent for brief periods in
March through June

Characteristics of the Welch Soil

Position on landscape: Narrow flood plains on
tablelands in areas slightly lower than the Degarmo
soll

Parent material: Kind—alluvium; source—basalt, tuff

Elevation: 5,000 to 6,000 feet

Climatic factors:

Mean annual precipitation—10 to 16 inches
Mean annual air temperature—43 to 47 degrees F
Frost-free period—50 to 90 days
Typical profile:
0 to 9 inches—black silty clay loam
9 to 27 inches—black clay loam
27 to 62 inches—very dark brown clay loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Poorly drained

Permeability: Moderately slow

Available water capacity: About 10 inches

Hazard of erosion by water: Slight

Depth to seasonal high water table: November through
June—12 to 18 inches; rest of year—more than 18
inches

Frequency of flooding: Frequent for brief periods in
March through June

Contrasting Inclusions

» Welch soils that are in small basins and are ponded
during the growing season

» Swalesilver soils that are on adjacent, slightly higher
lake terraces and have dominantly silver sagebrush in
the potential plant community

* Soils that are similar to the Degarmo and Welch soils
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but are moderately well drained or well drained because
of erosional downcutting and entrenching of stream
channels

 Soils that are similar to the Degarmo soil but have
stratified sand and gravel at a depth of less than 24
inches

Major Uses
Livestock grazing, hayland (fig. 11), wildlife habitat

Figure 11.—Native meadow hay in an area of Degarmo-
Welch complex, 0 to 2 percent slopes, in center.
Ninemile soils that support low sagebrush are on
adjacent tablelands.

Major Management Factors

Degarmo soil—wetness, frost action, permeability
Welch soil—wetness, frost action

Dominant Vegetation in Potential Plant
Community

Degarmo soil—slender wheatgrass, Leiberg bluegrass
Welch soil—tufted hairgrass

Livestock Grazing

General management considerations:

 This unit provides food and cover for wildlife.
 Cold soil temperatures and a short growing season
limit the period of plant growth.

» Ahigh water table during the growing season
restricts the rooting depth of non-water-tolerant plants.
* Periodic flooding increases the amount of moisture
available for plants and the production of forage.

» Stream channels are subject to cutting and filling
during periods of flooding.

» Grazing when the soil is wet results in compaction
and puddling of the surface.

» Grazing should be managed to maintain or increase
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the abundance of plants to stabilize streambanks,
reduce the risk of erosion, and keep water
temperatures moderate.

Suitable management practices:

« Allow the soil to drain adequately before grazing to
prevent damage to the soil and plants.

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Maintain adequate plant cover in fall to protect the
soil from erosion during flooding in spring.

» Streambank erosion can be reduced and the quality
and quantity of water can be improved by fencing along
riparian areas.

« If this unit is seeded, select plants that tolerate
wetness and frost heaving and that provide cover for
wildlife.

Hayland

General management considerations:

« If the vegetation is removed and the soil surface is
exposed, the risk of erosion is high during periods of
flooding in spring.

» Unless the soil is drained, wetness limits the rooting
depth for non-water-tolerant hay and pasture plants.

» The seasonal high water table provides supplemental
moisture for plants.

* Irrigation water may be needed late in summer or
early in fall.

* Suitable irrigation methods include border and
sprinkler systems.

* Plants are subject to winterkill and other damage
because of the high potential for frost action.

* Trees and shrubs suitable for windbreaks and
environmental plantings on the Degarmo soil should be
tolerant of droughtiness late in summer and early in
fall.

» The Welch soil generally is not suited to growing
trees and shrubs for windbreaks and environmental
plantings.

Suitable management practices:

» Maintain plant cover to prevent erosion during
periods of flooding in spring.

» Seed only hay and pasture plants that tolerate
periodic flooding and seasonal wetness.

58C—Deppy-Tumtum complex, 5 to 15
percent slopes

Composition
Deppy soil and similar inclusions—45 percent

Tumtum soil and similar inclusions—40 percent
Contrasting inclusions—15 percent



106

Characteristics of the Deppy Soil

Position on landscape: Alluvial fans, lake basin
terraces
Parent material: Kind—alluvium; source—tuff, basalt
Elevation: 4,800 to 5,000 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days
Typical profile:
0 to 4 inches—dark grayish brown very cobbly
loam
4 to 8 inches—dark grayish brown clay loam
8 to 11 inches—brown clay loam
11 to 24 inches—strongly cemented, fractured
hardpan
24 to 60 inches—dark yellowish brown gravelly
sandy loam
Depth class: Shallow (10 to 20 inches) to the hardpan;
very deep (more than 60 inches) to bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 2 inches
Hazard of erosion by water: Moderate
Sodicity: Moderately sodic
Carbonates: Between depths of 8 and 11 inches—
slightly effervescent; in the hardpan—strongly
effervescent; below the hardpan—violently
effervescent

Characteristics of the Tumtum Soil

Position on landscape: Alluvial fans, lake basin
terraces
Parent material: Kind—alluvium; source—basalt, tuff
Elevation: 4,800 to 5,000 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days
Typical profile:
0 to 3 inches—dark brown cobbly loam
3 to 14 inches—dark yellowish brown clay
loam
14 to 22 inches—dark yellowish brown, indurated
hardpan
22 to 60 inches—dark yellowish brown gravelly
sandy loam
Depth class: Very shallow or shallow (9 to 16 inches) to
the hardpan; very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Slow
Available water capacity: About 2 inches

Soil Survey

Hazard of erosion by water: Moderate

Sodicity: Slightly sodic

Carbonates: In the hardpan—slightly effervescent;
below the hardpan—uviolently effervescent

Contrasting Inclusions

» Brace and Raz soils that are on adjacent tablelands
 Soils that have slopes of less than 5 percent or more
than 15 percent

Major Use
Livestock grazing
Major Management Factors

Deppy soil—available water capacity, depth to the
hardpan, sodicity, water erosion

Tumtum soil—available water capacity, depth to the
hardpan, water erosion

Dominant Vegetation in Potential Plant
Community

Deppy soil—shadscale, bud sagebrush, Indian
ricegrass, bottlebrush squirreltail

Tumtum soil—Thurber needlegrass, Wyoming big
sagebrush, Indian ricegrass, bottlebrush
squirreltail, bluebunch wheatgrass

Livestock Grazing

General management considerations:

» The cemented hardpan restricts rooting depth.

» The low precipitation and low available water
capacity limit forage production and seedling survival.
» Excess sodium in the Deppy soil results in nutrient
imbalances and a caustic root environment.

« Dispersion and crusting of the surface layer of the
Deppy soil reduce infiltration and restrict seedling
emergence and survival.

» The shallow depth to the hardpan limits placement of
fenceposts and makes special design of fences
necessary.

» Unless the hardpan is ripped, it limits the
construction of water impoundments.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
 This unit is suited to grazing in winter.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and sodicity.



Lake County, Oregon, Southern Part

59F—Deppy-Rubble land complex, 30 to
50 percent slopes

Composition

Deppy soil and similar inclusions—60 percent
Rubble land—25 percent
Contrasting inclusions—15 percent

Characteristics of the Deppy Soil

Position on landscape: Alluvial fans
Parent material: Kind—alluvium, colluvium; source—
basalt
Elevation: 4,300 to 5,000 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days
Typical profile:
0 to 4 inches—dark grayish brown extremely stony
loam
4 to 8 inches—dark grayish brown clay loam
8 to 11 inches—brown clay loam
11 to 24 inches—strongly cemented, fractured
hardpan
24 to 60 inches—dark yellowish brown gravelly
sandy loam
Depth class: Shallow (10 to 20 inches) to the hardpan;
very deep (more than 60 inches) to bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 2 inches
Hazard of erosion by water: Severe
Sodicity: Moderately sodic
Carbonates: Between depths of 8 and 11 inches—
slightly effervescent; in the hardpan—strongly
effervescent; below the hardpan—violently
effervescent

Characteristics of the Rubble Land

Position on landscape: Hillsides
Parent material: Kind—colluvium; source—tuff, basalt

Contrasting Inclusions

» McNye soils that are on lake terraces

 Soils that have slopes of less than 30 percent or
more than 50 percent

 Soils that are similar to the Deppy soil but have a
hardpan at a depth of 20 to 40 inches or less than 10
inches

Major Use

Livestock grazing
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Major Management Factors

Available water capacity, depth to the hardpan, stones
on the surface, slope, sodicity, water erosion,
Rubble land

Dominant Vegetation in Potential Plant
Community

Deppy soil—shadscale, bud sagebrush, Indian
ricegrass, bottlebrush squirreltail

Livestock Grazing

General management considerations:

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

* Livestock herd and graze in the less stony areas of
the unit.

» The low precipitation and low available water
capacity limit forage production and seedling survival.
» The hardpan restricts rooting depth.

» Excess sodium results in nutrient imbalances and a
caustic root environment.

» Dispersion and crushing of the surface layer reduce
infiltration and restrict seedling emergence and
survival.

» The shallow depth to the hardpan and the areas of
Rubble land limit placement of fenceposts and make
special design of fences necessary.

» The extremely stony surface layer, steepness of
slope, and areas of Rubble land restrict the operation
of ground seeding equipment. Other methods such as
broadcast seeding should be used.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
» The unit is suited to grazing in winter.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If the Deppy soil is seeded, select plants that
tolerate droughtiness and moderate sodicity.

60G—Derapter-Rock outcrop complex, 30
to 70 percent south slopes

Composition

Derapter soil and similar inclusions—60 percent
Rock outcrop—30 percent
Contrasting inclusions—10 percent
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Characteristics of the Derapter Soil

Position on landscape: Mountainsides
Parent material: Kind—colluvium, residuum; source—
basalt, tuff
Elevation: 5,200 to 7,000 feet
Climatic factors:
Mean annual precipitation—12 to 16 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 12 inches—dark brown very stony sandy
loam
12 to 17 inches—brown very stony sandy clay
loam
17 to 23 inches—dark yellowish brown very stony
sandy clay loam
23 to 31 inches—yellowish brown very stony
sandy clay loam
31to 51 inches—dark yellowish brown very
gravelly sandy loam
51 inches—fractured basalt
Depth class: Deep (40 to 60 inches) to bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 3 inches
Hazard of erosion by water: Severe
Carbonates: Strongly effervescent between depths of
31l and 51 inches

Characteristics of the Rock Outcrop

Position on landscape: Escarpments
Kind of rock: Basalt, tuff

Contrasting Inclusions

 Hart soils that are on fans and have low sagebrush
and ldaho fescue in the potential plant community

» Ninemile soils that are on tablelands and have low
sagebrush and Idaho fescue in the potential plant
community

» Westbutte soils that are on north-facing
mountainsides and have Idaho fescue in the potential
plant community

* Fitzwater and Riddleranch soils that are on south-
facing mountainsides

* Rubble land

Major Use
Livestock grazing
Major Management Factors

Stones on the surface and in the soil, slope, water
erosion, available water capacity, calcareous layer,
Rock outcrop
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Dominant Vegetation in Potential Plant
Community

Derapter soil—bluebunch wheatgrass, mountain big
sagebrush

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

» The low available water capacity limits forage
production and seedling survival.

» The rock fragments on the surface and throughout
the soil and the areas of Rock outcrop restrict the
placement of fenceposts.

» Because the growing season begins earlier on the
south-facing slopes than on the north-facing slopes,
the south-facing slopes are suitable for grazing earlier.
However, droughtiness is a limitation earlier in the
growing season on the south-facing slopes than on the
north-facing slopes.

» The very stony surface layer, areas of Rock outcrop,
and steepness of slope restrict the operation of ground
seeding equipment. Other methods such as broadcast
seeding should be used.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness.

61C—Deseed silt loam, 2 to 15 percent
slopes

Composition

Deseed soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Deseed Soil

Position on landscape: Tablelands
Parent material: Kind—colluvium over residuum;
source—tuff, basalt
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Elevation: 5,400 to 5,800 feet
Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 3 inches—dark grayish brown silt loam
3 to 9 inches—brown silty clay loam
9 to 19 inches—dark yellowish brown clay
19 to 25 inches—yellowish brown clay loam
25 to 28 inches—very pale brown cobbly loam
28 inches—fractured tuff
Depth class: Moderately deep (20 to 40 inches) to
bedrock, shallow (7 to 12 inches) to the claypan
Drainage class: Well drained
Permeability: Slow
Available water capacity: About 5 inches
Hazard of erosion by water: Moderate
Shrink-swell potential: High between depths of 9 and 25
inches

Contrasting Inclusions

» Freznik and Anawalt soils that are on tablelands and
have dominantly low sagebrush in the potential plant
community

« Stringers of Rubble land that extend downslope
 Soils that have slopes of less than 2 percent or more
than 15 percent

* Soils that are similar to the Deseed soil but have
bedrock at a depth of 40 to 60 inches

* Soils that are similar to the Deseed soil but 15 to 30
percent of the surface is covered with rock fragments

Major Use
Livestock grazing
Major Management Factors

Depth to the claypan, permeability, depth to bedrock,
water erosion, shrink-swell potential

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, Wyoming big sagebrush,
Sandberg bluegrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The bedrock and claypan restrict rooting depth.

» The depth to bedrock limits construction of water
impoundments.

» The clayey layer expands when wet and contracts
when dry, which can rip and tear plant roots and
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damage structures and makes special design of
fences necessary.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling and a cool growing season.

62C—Deseed-Freznik complex, 2 to 15
percent slopes

Composition

Deseed soil and similar inclusions—50 percent
Freznik soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Deseed Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium over residuum;
source—tuff, basalt

Elevation: 5,400 to 5,800 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 3 inches—dark grayish brown silt loam
3 to 9 inches—brown silty clay loam
9to 19 inches—dark yellowish brown clay
19 to 25 inches—yellowish brown clay loam
25 to 28 inches—very pale brown cobbly loam
28 inches—fractured tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, shallow (7 to 12 inches) to the claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 5 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 9 and 25
inches

Characteristics of the Freznik Soil

Position on landscape: Tablelands
Parent material: Kind—colluvium over residuum;
source—tuff, basalt
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Elevation: 5,400 to 5,800 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 7 inches—very dark grayish brown very stony

loam

7 to 25 inches—dark yellowish brown clay
25 to 32 inches—yellowish brown clay loam
32 inches—slightly fractured basalt

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (5 to 7 inches) to the
claypan

Drainage class: Well drained

Permeability: Upper 7 inches—moderate; below this
depth—very slow

Available water capacity: About 2 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 7 and 25
inches

Contrasting Inclusions

» Freznik soils that are on tablelands, have a surface
layer that is less than 7 inches thick, and have
dominantly Sandberg bluegrass in the potential plant
community

» Rock outcrop

 Soils that have slopes of more than 15 percent

Major Use
Livestock grazing
Major Management Factors

Deseed soil—depth to the claypan, shrink-swell
potential, permeability, depth to bedrock, water
erosion

Freznik soil—stones on the surface, depth to the
claypan, shrink-swell potential, permeability, depth
to bedrock, water erosion, available water capacity

Dominant Vegetation in Potential Plant
Community

Deseed soil—bluebunch wheatgrass, Wyoming big
sagebrush, Sandberg bluegrass

Freznik soil—bluebunch wheatgrass, low sagebrush,
Sandberg bluegrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The claypan and bedrock restrict rooting depth.

» Seeding areas of the more favorable Deseed soil in
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this unit is difficult because of the pattern in which they
occur with areas of the less favorable Freznik soil.

» The very stony surface layer of the Freznik soil
restricts the operation of ground seeding equipment.
Other methods such as broadcast seeding should be
used.

» The depth to bedrock limits construction of water
impoundments.

* Livestock herd and graze in the less stony areas of
the unit.

» The surface layer of the Freznik soil is saturated
following snowmelt.

» The clayey layer expands when wet and contracts
when dry, which can rip and tear plant roots and makes
special design of fences necessary.

» Pedestaled plants and an erosion pavement on the
Freznik soil are the result of past erosion.

» The low available water capacity in the surface layer
of the Freznik soil limits forage production and seedling
survival.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

 Delay grazing until the Freznik soil is firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

63F—Deseed association, 2 to 50 percent
slopes

Composition

Deseed soil and similar inclusions—50 percent

Deseed soil, south-facing, and similar inclusions—35
percent

Contrasting inclusions—15 percent

Characteristics of the Deseed Soils

Position on landscape: Tablelands that have slopes of 2
to 30 percent, south-facing hillsides that have
slopes of 30 to 50 percent

Parent material: Kind—colluvium over residuum;
source—tuff, basalt

Elevation: 4,900 to 5,500 feet
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Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 3 inches—dark grayish brown very cobbly

loam

3 to 9 inches—brown silty clay loam
9 to 19 inches—dark yellowish brown clay
19 to 25 inches—yellowish brown clay loam
25 to 28 inches—very pale brown cobbly loam
28 inches—fractured tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow or shallow (7 to 12 inches)
to the claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 5 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 9 and 25
inches

Contrasting Inclusions

» Freznik and Anawalt soils that are on tablelands and
have low sagebrush in the potential plant community

» Rock outcrop

« Strips of Rubble land that extend downslope

 Soils that have slopes of more than 50 percent

* Soils that are similar to the Deseed soils but have
bedrock at a depth of 40 to 60 inches

Major Use
Livestock grazing
Major Management Factors

Deseed soil—cobbles on the surface, depth to the
claypan, depth to bedrock, water erosion,
permeability, shrink-swell potential

Deseed soil, south-facing—water erosion, slope, depth
to the claypan, cobbles on the surface, depth to
bedrock, permeability, shrink-swell potential

Dominant Vegetation in Potential Plant
Community

Deseed soil—Thurber needlegrass, Sandberg
bluegrass, Wyoming big sagebrush

Deseed soil, south-facing—bluebunch wheatgrass,
antelope bitterbrush

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The bedrock and claypan restrict rooting depth.
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« Slope and the depth to bedrock limit construction of
water impoundments.

» The clayey layer expands when wet and contracts
when dry, which can rip and tear plant roots and makes
special design of fences necessary.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
» The very cobbly surface layer may restrict the use of
ground seeding equipment in the more gently sloping
areas.

 Slope in areas of the Deseed soil, south-facing,
restricts the operation of ground seeding equipment.
Other methods such as broadcast seeding should be
used.

» Because the growing season begins earlier on the
steeper, south-facing slopes than in the less sloping
areas, grazing can also begin earlier on the south-
facing slopes. However, droughtiness is a limitation
earlier in the growing season on the south-facing
slopes.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling and a cool growing season.

64B—Deter loam, 0 to 5 percent slopes

Composition

Deter soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Deter Soil

Position on landscape: Lake terraces

Parent material: Kind—alluvium, lacustrine sediment;
source—tuff, basalt, diatomite

Elevation: 4,700 to 5,000 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 7 inches—very dark brown loam
7 to 19 inches—dark brown clay loam
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19 to 34 inches—dark reddish brown clay
34 to 46 inches—reddish brown gravelly clay
46 to 60 inches—dark brown gravelly clay loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Slow
Available water capacity: About 8 inches
Hazard of erosion by water: Slight or moderate
Shrink-swell potential: High between depths of 7 and 46
inches

Contrasting Inclusions

» Drews and Drewsgap soils that are on adjacent lake
terraces

» Oxwall soils that are on adjacent, higher lying lake
terraces and have low sagebrush in the potential plant
community

« Salisbury soils that are on adjacent, higher lying lake
terraces

* Soils that are similar to the Deter soil but have
bedrock or a hardpan at a depth of 40 to 60 inches

Major Uses
Cropland, livestock grazing, homesites
Major Management Factors
Permeability, shrink-swell potential, water erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

» The surface layer is saturated following snowmelt
because of the slow permeability of the subsoil.

» The clayey subsoil restricts rooting depth.

Suitable management practices:

« If this unit is seeded, select plants that tolerate
shrinking and swelling.

» Seed on the contour to reduce the risk of erosion.

» Delay grazing until the surface layer is firm and the
preferred forage plants have achieved sufficient growth
to withstand grazing pressure.

Cropland

General management considerations:

» Because of the limited precipitation, continuous
cropping is suitable only if the solil is irrigated. A
suitable cropping system includes small grain and
summer fallow.

 Suitable irrigation methods include border and
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sprinkler systems.

« If border irrigation is used, leveling is needed for
uniform application of water.

 To avoid exposing the subsoil, land smoothing that
involves only shallow cuts is best suited.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
» Minimizing tillage and returning crop residue to the
soil increase the water intake rate and reduce soil
compaction.

» A wide variety of trees and shrubs can be used for
windbreaks and environmental plantings on this soil.
» The seedling mortality rate is severe because the
high content of clay causes moisture stress.

« Cultivation or application of herbicides helps to
control competing vegetation.

Suitable management practices:

* Irrigate during the dry period in summer.

» Manage irrigation water to prevent the buildup of a
perched water table and to minimize runoff.

Homesites

General management considerations:

» The quality of roadbeds and road surfaces can be
adversely affected by shrinking and swelling of the
subsoil.

» Consider the depth to which frost penetrates in
designing footings and road bases.

» Septic tank absorption fields function poorly because
the slow permeability of the subsoil restricts the
movement and filtration of effluent.

« Irrigation is needed for the establishment and
maintenance of lawn grasses, shrubs, vines, shade
trees, and ornamental trees.

Suitable management practices:

» Prevent structural damage that results from shrinking
and swelling by allowing for it in designing and building
foundations, concrete structures, and paved areas and
by backfilling with material that has low shrink-swell
potential.

» Design septic tanks to compensate for the slow
permeability of the subsoil by increasing the size of the
absorption field and backfilling trenches with more
porous material.

64C—Deter loam, 5 to 15 percent slopes

Composition

Deter soil and similar inclusions—85 percent
Contrasting inclusions—15 percent
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Characteristics of the Deter Soil

Position on landscape: Lake terraces

Parent material: Kind—alluvium, lacustrine sediment;
source—tuff, basalt, diatomite

Elevation: 4,700 to 5,000 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 7 inches—very dark brown loam
7 to 19 inches—dark brown clay loam
19 to 34 inches—dark reddish brown clay
34 to 46 inches—reddish brown gravelly clay
46 to 60 inches—dark brown gravelly clay loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 8 inches

Hazard of erosion: By water—moderate; by wind—
slight or moderate

Shrink-swell potential: High between depths of 7 and 46
inches

Contrasting Inclusions

» Drews and Drewsgap soils that are on adjacent lake
terraces

» Oxwall soils that are on adjacent, higher lying lake
terraces and have low sagebrush in the potential plant
community

« Salisbury soils that are on adjacent, higher lying lake
terraces

* Soils that are similar to the Deter soil but have a
hardpan or bedrock at a depth of 40 to 60 inches

Major Uses
Cropland, livestock grazing
Major Management Factors

Slope, water erosion, permeability, shrink-swell
potential

Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

» The surface layer is saturated following snowmelt
because of the slow permeability of the subsoil.

» The clayey subsoil restricts rooting depth.

113

Suitable management practices:

« If this unit is seeded, select plants that tolerate
shrinking and swelling.

» Seed on the contour or across the slope where
practical.

» Delay grazing until the surface layer is firm and the
preferred forage plants have achieved sufficient growth
to withstand grazing pressure.

» Minimize the risk of erosion by preserving existing
plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

Cropland

General management considerations:

» Because of the limited precipitation, continuous
cropping is suitable only if the solil is irrigated. A
suitable cropping system includes small grain and
summer fallow.

» Because of the slope, this soil is best suited to
sprinkler irrigation.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
* Irrigation water management is needed to prevent the
buildup of a perched water table and to minimize
erosion.

» A wide variety of trees and shrubs can be used for
windbreaks and environmental plantings on this soil.

» The seedling mortality rate is severe because the
high content of clay causes moisture stress.

« Cultivation or application of herbicides helps to
control competing vegetation.

Suitable management practices:

* Irrigate during the dry period in summer.

» Use minimum tillage and return crop residue to the
soil to increase the water intake rate and reduce soil
compaction.

» Reduce the risk of erosion by chiseling stubble fields
on the contour or across the slope in fall.

65B—Deter loam, low precipitation, 0to 5
percent slopes

Composition

Deter soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Deter Soil

Position on landscape: Lake terraces
Parent material: Kind—alluvium, lacustrine sediment;
source—tuff, basalt, diatomite
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Elevation: 4,700 to 5,000 feet
Climatic factors:
Mean annual precipitation—10 to 14 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days
Typical profile:
0 to 7 inches—very dark brown loam
7 to 19 inches—dark brown clay loam
19 to 34 inches—dark reddish brown clay
34 to 46 inches—reddish brown gravelly clay
46 to 60 inches—dark brown gravelly clay loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Slow
Available water capacity: About 8 inches
Hazard of erosion by water: Slight or moderate
Shrink-swell potential: High between depths of 7 and 46
inches

Contrasting Inclusions

» Mesman soils that are on adjacent, lower lying lake
terraces

» Harriman soils that are on adjacent lake terraces
 Lasere soils that are on adjacent hills and have low
sagebrush in the potential plant community

» McConnel soils that are on adjacent, lower lying
gravelly lake terraces

* Soils that are similar to the Deter soil but have a
hardpan or bedrock at a depth of 40 to 60 inches

Major Uses
Cropland, livestock grazing
Major Management Factors

Permeability, shrink-swell potential, droughtiness, water
erosion

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, Idaho fescue, antelope
bitterbrush

Livestock Grazing

General management considerations:

» The clayey subsoil restricts rooting depth.

» The low precipitation limits forage production and
seedling survival.

Suitable management practices:

« If this unit is seeded, select plants that tolerate
droughtiness and shrinking and swelling.

» Seed on the contour to reduce the risk of erosion.

» Delay grazing until the surface layer is firm and the
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preferred forage plants have achieved sufficient growth
to withstand grazing pressure.

Cropland

General management considerations:

» Because of the limited precipitation, continuous
cropping is suitable only if the soil is irrigated.

* Suitable irrigation methods include border and
sprinkler systems.

« If border irrigation is used, leveling is needed for
uniform application of water.

 To avoid exposing the subsoil, land smoothing that
involves only shallow cuts is best suited.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
* Irrigation water management is needed to prevent the
buildup of a perched water table and to minimize
runoff.

» A wide variety of trees and shrubs can be used for
windbreaks and environmental plantings on this soil.
» The seedling mortality rate is severe because the
high content of clay causes moisture stress.

« Cultivation or application of herbicides helps to
control competing vegetation.

Suitable management practices:

* Irrigate during the dry period in summer.

» Use minimum tillage and return crop residue to the
soil to increase the water intake rate and reduce soil
compaction.

65C—Deter loam, low precipitation, 5to 15
percent slopes

Composition

Deter soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Deter Soil

Position on landscape: Lake terraces

Parent material: Kind—alluvium, lacustrine sediment;
source—tuff, basalt, diatomite

Elevation: 4,700 to 5,000 feet

Climatic factors:
Mean annual precipitation—10 to 14 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 7 inches—very dark brown loam
7 to 19 inches—dark brown clay loam
19 to 34 inches—dark reddish brown clay
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34 to 46 inches—reddish brown gravelly clay
46 to 60 inches—dark brown gravelly clay loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 8 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 7 and 46
inches

Contrasting Inclusions

* Mesman soils that are on adjacent, lower lying lake
terraces

» Harriman soils that are on adjacent lake terraces
 Lasere soils that are on adjacent hills and have low
sagebrush in the potential plant community

» McConnel soils that are on adjacent, lower lying
gravelly lake terraces

* Soils that are similar to the Deter soil but have a
hardpan or bedrock at a depth of 40 to 60 inches

Major Uses
Cropland, livestock grazing
Major Management Factors

Slope, water erosion, permeability, shrink-swell
potential, droughtiness

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, Idaho fescue, antelope
bitterbrush

Livestock Grazing

General management considerations:

» The clayey subsoil restricts rooting depth.

» The low precipitation limits forage production and
seedling survival.

Suitable management practices:

« If this unit is seeded, select plants that tolerate
droughtiness and shrinking and swelling.

» Seed on the contour or across the slope where
practical.

» Delay grazing until the surface layer is firm and the
preferred forage plants have achieved sufficient growth
to withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

Cropland

General management considerations:
» Because of the limited precipitation, continuous
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cropping is suitable only if the soil is irrigated.

» Because of the slope, this soil is best suited to
sprinkler irrigation.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
* Irrigation water management is needed to prevent the
buildup of a perched water table and to minimize
erosion.

» A wide variety of trees and shrubs can be used for
windbreaks and environmental plantings on this soil.

» The seedling mortality rate is severe because the
high content of clay causes moisture stress.

« Cultivation or application of herbicides helps to
control competing vegetation.

Suitable management practices:

* Irrigate during the dry period in summer.

» Use minimum tillage and return crop residue to the
soil to increase the water intake rate and reduce soil
compaction.

» Reduce the risk of erosion by chiseling stubble fields
on the contour or across the slope in fall.

66C—Devada-Deseed complex, 2 to 15
percent slopes

Composition

Devada soil and similar inclusions—50 percent
Deseed soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Devada Soil

Position on landscape: Tablelands
Parent material: Kind—residuum; source—tuff, basalt
Elevation: 4,900 to 5,800 feet
Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days
Typical profile:
0 to 3 inches—dark grayish brown very cobbly
loam
3 to 7 inches—dark brown gravelly clay
7 to 18 inches—dark brown clay
18 inches—basalt
Depth class: Shallow (12 to 20 inches) to bedrock, very
shallow (3 to 7 inches) to the claypan
Drainage class: Well drained
Permeability: Upper 7 inches—moderately rapid; below
this depth—slow
Available water capacity: About 2 inches
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Hazard of erosion by water: Moderate
Shrink-swell potential: High between depths of 1 inch
and 18 inches

Characteristics of the Deseed Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium over residuum;
source—tuff, basalt

Elevation: 4,900 to 5,800 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days

Typical profile:
0 to 3 inches—dark grayish brown silt loam
3 to 9 inches—brown silty clay loam
9to 19 inches—dark yellowish brown clay
19 to 25 inches—yellowish brown clay loam
25 to 28 inches—very pale brown cobbly

loam

28 inches—fractured tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow or shallow (7 to 12 inches)
to the claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 5 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 9 and 25
inches

Contrasting Inclusions

» Oreneva soils that are in steeper areas

» Madeline and Ninemile soils that are on higher lying
tablelands

» Old Camp soils that are on lower lying tablelands
 Soils that have slopes of less than 2 percent or more
than 15 percent

Major Use
Livestock grazing
Major Management Factors

Devada soil—depth to the claypan, depth to bedrock,
available water capacity, permeability, shrink-swell
potential, water erosion

Deseed soil—depth to the claypan, permeability,
shrink-swell potential, depth to bedrock, water
erosion

Dominant Vegetation in Potential Plant
Community

Devada soil—bluebunch wheatgrass, low sagebrush,
Sandberg bluegrass
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Deseed soil—bluebunch wheatgrass, Wyoming big
sagebrush, Sandberg bluegrass

Livestock Grazing

General management considerations:

» The surface layer of the Devada soil is saturated
following snowmelt.

» The claypan and bedrock in the Devada soil severely
restrict rooting depth.

» The low available water capacity of the Devada soil
limits forage production and seedling survival.

» The shallow depth to bedrock in the Devada soil
limits the construction of water impoundments and the
placement of fenceposts.

» The subsoil of the soils in this unit expands when
wet and contracts when dry, which makes special
design of fences necessary.

» Pedestaled plants and an erosion pavement on the
Devada soil are the result of past erosion.

» Because of the high corrosivity of the Deseed soil to
uncoated steel, protection from corrosion or use of
noncorrosive material, such as concrete, aluminum,
galvanized steel, or plastics, is needed for structures
or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the Devada soil is firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and shrinking and swelling.

* Improve areas that are heavily infested with
undesirable shrubs by railing, chaining, beating, or
applying chemicals.

67C—Devoy-Blizzard complex, 2 to 15
percent slopes

Composition

Devoy soil and similar inclusions—50 percent
Blizzard soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Devoy Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium over residuum;
source—basalt, tuff

Elevation: 6,300 to 6,800 feet

Climatic factors:
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Mean annual precipitation—12 to 16 inches
Mean annual air temperature—40 to 45 degrees F
Frost-free period—20 to 50 days

Typical profile:
0 to 10 inches—dark brown cobbly loam
10 to 17 inches—dark brown very cobbly clay loam
17 to 30 inches—dark brown very cobbly clay
30 inches—fractured basalt

Depth class: Moderately deep (20 to 40 inches) to
bedrock

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 17 and
30inches

Characteristics of the Blizzard Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 6,300 to 6,800 feet

Climatic factors:
Mean annual precipitation—12 to 16 inches
Mean annual air temperature—40 to 45 degrees F
Frost-free period—20 to 50 days

Typical profile:
0 to 1 inch—dark brown very cobbly silty clay loam
1inch to 7 inches—dark brown silty clay
7 to 16 inches—dark brown cobbly clay
16 inches—fractured basalt

Depth class: Shallow (10 to 20 inches) to bedrock, very
shallow (1 to 4 inches) to the claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 2 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 1 inch
and 16 inches

Contrasting Inclusions

* Soils that are similar to the Blizzard soil but have
bedrock at a depth of 10 inches or less and have
dominantly curlleaf mountainmahogany or western
juniper in the potential plant community

* Soils that are similar to the Blizzard soil but are 35
percent rock fragments or more throughout
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Major Use
Livestock grazing
Major Management Factors

Devoy soil—rock fragments on the surface, depth to
bedrock, available water capacity, permeability,
shrink-swell potential

Blizzard soil—available water capacity, depth to
bedrock, depth to the claypan, rock fragments on
the surface, shrink-swell potential, permeability,
water erosion

Dominant Vegetation in Potential Plant
Community

Devoy soil—Idaho fescue, Thurber needlegrass,
bluebunch wheatgrass, mountain big sagebrush

Blizzard soil—lIdaho fescue, low sagebrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The surface layer of the Blizzard soil is saturated
following snowmelt.

» The cobbles in the surface layer may restrict the
operation of ground seeding equipment. Other methods
such as broadcast seeding should be used.

» The claypan and bedrock in the Blizzard soil restrict
rooting depth.

» The bedrock in the Devoy soil restricts rooting depth.
» The low available water capacity limits forage
production and seedling survival.

» The depth to bedrock limits the construction of water
impoundments.

» The shallow depth to bedrock in the Blizzard soil
limits the placement of fenceposts.

» Pedestaled plants and an erosion pavement on the
Blizzard soil are the result of past erosion.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the Blizzard soil is firm and

the preferred forage plants can withstand grazing
pressure.

» Minimize the risk of erosion by preserving the
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existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness, shrink-swell potential, and a cool growing
season.

68C—Diaz very cobbly loam, 2 to 15
percent slopes

Composition

Diaz soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Diaz Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium over residuum;
source—tuff, basalt

Elevation: 4,400 to 5,200 feet

Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days

Typical profile:
0 to 5 inches—dark brown very cobbly loam
5to 9 inches—brown loam
9to 17 inches—brown and dark yellowish brown

clay loam

17 to 23 inches—yellowish brown clay loam
23 inches—basalt

Depth class: Moderately deep (20 to 40 inches) to
bedrock

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 4 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 9 and 17
inches

Contrasting Inclusions

» Rock outcrop
 Soils that are similar to the Diaz soil but have
bedrock at a depth of less than 20 inches

Major Use
Livestock grazing
Major Management Factors
Depth to bedrock, water erosion, shrink-swell potential

Dominant Vegetation in Potential Plant
Community

Indian ricegrass, Thurber needlegrass,
needleandthread, Wyoming big sagebrush

Soil Survey

Livestock Grazing

General management considerations:

» The low precipitation limits forage production and
seedling survival.

» The bedrock restricts rooting depth.

» The depth to bedrock limits construction of water
impoundments.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
 This unit is suited to grazing in winter.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness.

69B—Donica gravelly loam, 0 to 5 percent
slopes

Composition

Donica soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Donica Soil

Position on landscape: Alluvial fans in lake basins

Parent material: Kind—gravelly alluvium; source—tuff,
andesite, basalt

Elevation: 4,600 to 5,000 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 6 inches—very dark brown gravelly loam
6 to 24 inches—dark brown very gravelly sandy

loam
24 to 34 inches—dark brown very gravelly loam
34 to 61 inches—dark brown very gravelly sandy
loam

Depth class: Very deep (more than 60 inches) to
bedrock

Permeability: Moderately rapid

Available water capacity: About 3 inches

Hazard of erosion by water: Slight

Contrasting Inclusions

» Drews soils that are on adjacent lake terraces
« Salisbury soils that are on adjacent, higher lying lake
terraces
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Major Uses
Cropland, livestock grazing, homesites
Major Management Factors

Available water capacity, rock fragments throughout
the soil, permeability

Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

» The low available water capacity limits forage
production and seedling survival.

» Seepage as a result of the rapid permeability of the
substratum limits construction of water impoundments.
» The rock fragments throughout the soil restrict the
placement of fenceposts.

Suitable management practices:

« If this unit is seeded, select plants that tolerate
droughtiness.

» Seed on the contour to reduce the risk of erosion.

Cropland

General management considerations:

» Because of the limited precipitation and low available
water capacity, continuous cropping is suitable only if
the soil is irrigated. A suitable cropping system
includes small grain and summer fallow.

» Because of the rapid water intake rate and
moderately rapid permeability, this soil is best suited to
sprinkler irrigation.

» Because the soil is droughty, frequent applications of
irrigation water for short periods are needed.

» The rock fragments on the surface make seedbed
preparation difficult.

Suitable management practices:

* Irrigate during the dry period in summer.

» To minimize runoff, erosion, and leaching of plant
nutrients, adjust the applications of irrigation water to
the available water capacity, the water intake rate, and
the needs of the crop grown.

* Trees and shrubs for windbreaks and environmental
plantings should be tolerant of droughtiness.

» The low available water capacity may result in a
severe rate of seedling mortality.

« Cultivation or application of herbicides helps to
control competing vegetation.
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Homesites

General management considerations:

» Because of the rapid permeability of the substratum,
onsite sewage disposal systems may not be suitable
because of the risk of ground water pollution.

» This unit is a good source of roadfill.

» Removal of gravel and cobbles from the surface may
be needed for the establishment of lawns.

« Irrigation is needed for the establishment and
maintenance of lawn grasses, shrubs, vines, shade
trees, and ornamental trees.

69C—Donica gravelly loam, 5 to 15
percent slopes

Composition

Donica soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Donica Soil

Position on landscape: Alluvial fans in lake basins

Parent material: Kind—gravelly alluvium; source—tuff,
andesite, basalt

Elevation: 4,600 to 5,000 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 6 inches—very dark brown gravelly loam
6 to 24 inches—dark brown very gravelly sandy

loam
24 to 34 inches—dark brown very gravelly loam
34 to 61 inches—dark brown very gravelly sandy
loam

Depth class: Very deep (more than 60 inches) to
bedrock

Permeability: Moderately rapid

Available water capacity: About 3 inches

Hazard of erosion by water: Moderate

Contrasting Inclusions

» Drews soils that are on adjacent lake terraces

« Salisbury soils that are on adjacent, higher lying lake
terraces

 Soils that have slopes of less than 5 percent or more
than 15 percent

Major Uses

Livestock grazing, cropland, homesites
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Major Management Factors

Slope, available water capacity, rock fragments
throughout the soil, permeability, water erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

» The low available water capacity limits forage
production and seedling survival.

» Rock fragments throughout the soil restrict the
placement of fenceposts.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness.

» Seed on the contour or across the slope where
practical.

Cropland

General management considerations:

» Because of the limited precipitation and low available
water capacity, continuous cropping is suitable only if
the soil is irrigated. A suitable cropping system
includes small grain and summer fallow.

» Because of the rapid water intake rate, rapid
permeability of the substratum, and steepness of
slope, this soil is best suited to sprinkler irrigation.

» Because the soil is droughty, frequent applications of
irrigation water for short periods are needed.

» The rock fragments on the surface make seedbed
preparation difficult.

* Trees and shrubs for windbreaks and environmental
plantings should be tolerant of droughtiness.

» The low available water capacity may result in a
severe rate of seedling mortality.

« Cultivation or application of herbicides helps to
control competing vegetation.

Suitable management practices:

* Irrigate during the dry period in summer.

» To minimize erosion and leaching of plant nutrients,
adjust the application of irrigation water to the available
water capacity, the water intake rate, and the needs of
the crop grown.

Homesites

General management considerations:
» Because of the rapid permeability of the substratum,

Soil Survey

onsite sewage disposal systems may not be suitable
because of the risk of polluting ground water.

» This unit is a good source of roadfill.

» Design and construct buildings and access roads to
compensate for the steepness of slope.

» Removal of gravel and cobbles from the surface may
be needed for the establishment of lawns.

* Irrigation is needed for the establishment and
maintenance of lawn grasses, shrubs, vines, shade
trees, and ornamental trees.

70C—Drakesflat loam, 2 to 15 percent
slopes

Composition

Drakesflat soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Drakesflat Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 5,000 to 5,500 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 6 inches—very dark brown loam
6 to 12 inches—very dark grayish brown cobbly

loam
12 to 23 inches—dark brown clay loam
23 to 31 inches—dark brown clay loam
31 inches—tuff that has coatings of silica and
calcium carbonate in fractures

Depth class: Moderately deep (20 to 40 inches) to
bedrock, shallow or moderately deep (15 to 30
inches) to secondary lime

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 4 inches

Hazard of erosion by water: Moderate

Carbonates: Slightly effervescent between depths of 23
and 31 inches

Contrasting Inclusions

« Fertaline soils that are on tablelands and have low
sagebrush in the potential plant community

» Coglin soils that are on tablelands and have black
sagebrush in the potential plant community

 Soils that are similar to the Drakesflat soil but have
bedrock or a hardpan at a depth of less than 20 inches
or more than 40 inches
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Major Use
Livestock grazing
Major Management Factors

Depth to bedrock, available water capacity, water
erosion, calcareous layer

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, Wyoming big sagebrush,
Sandberg bluegrass

Livestock Grazing

General management considerations:

» The bedrock and calcareous layer restrict rooting
depth.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The low available water capacity limits forage
production and seedling survival.

» The depth to bedrock limits construction of water
impoundments.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

70E—Drakesflat loam, 15 to 30 percent
slopes

Composition

Drakesflat soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Drakesflat Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 5,000 to 5,500 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
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Typical profile:
0 to 6 inches—very dark brown loam
6 to 12 inches—very dark grayish brown cobbly
loam
12 to 23 inches—dark brown clay loam
23 to 31 inches—dark brown clay loam
31 inches—tuff that has coatings of silica and
calcium carbonate in fractures
Depth class: Moderately deep (20 to 40 inches) to
bedrock, shallow or moderately deep (15 to 30
inches) to secondary lime
Drainage class: Well drained
Permeability: Slow
Available water capacity: About 4 inches
Hazard of erosion by water: Severe
Carbonates: Slightly effervescent between depths of 23
and 31 inches

Contrasting Inclusions

* Fertaline soils that are on tablelands and have low
sagebrush in the potential plant community

» Coglin soils that are on tablelands and have black
sagebrush in the potential plant community

* Soils that are similar to the Drakesflat soil but have
bedrock or a hardpan at a depth of less than 20 inches
or more than 40 inches

 Soils that have slopes of less than 15 percent or
more than 30 percent

Major Use
Livestock grazing
Major Management Factors

Slope, water erosion, depth to bedrock, calcareous
layer, available water capacity

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, Wyoming big sagebrush,
Sandberg bluegrass

Livestock Grazing

General management considerations:

» The bedrock and calcareous layer restrict rooting
depth.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The low available water capacity limits forage
production and seedling survival.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
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Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

» Seed on the contour or across the slope where
practical.

71C—Drakesflat-Coglin complex, 2 to 15
percent slopes

Composition

Drakesflat soil and similar inclusions—45 percent
Coglin soil and similar inclusions—40 percent
Contrasting inclusions—15 percent

Characteristics of the Drakesflat Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 5,000 to 5,500 feet

Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days

Typical profile:
0 to 6 inches—very dark brown loam
6 to 12 inches—very dark grayish brown cobbly

loam
12 to 23 inches—dark brown clay loam
23 to 31 inches—dark brown clay loam
31 inches—tuff that has coatings of silica and
calcium carbonate in fractures

Depth class: Moderately deep (20 to 40 inches) to
bedrock, shallow or moderately deep (15 to 30
inches) to secondary lime

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 4 inches

Hazard of erosion by water: Moderate

Carbonates: Slightly effervescent between depths of 23
and 31 inches

Characteristics of the Coglin Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 5,000 to 5,500 feet

Climatic factors:
Mean annual precipitation—38 to 10 inches

Soil Survey

Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days
Typical profile:
0 to 2 inches—very dark grayish brown extremely
stony loam
2 to 7 inches—dark brown clay
7 to 16 inches—dark yellowish brown silty clay
loam
16 to 60 inches—dark yellowish brown silty clay
loam
Depth class: Very deep (more than 60 inches) to
bedrock, very shallow (2 to 5 inches) to the
claypan, shallow or moderately deep (10 to 30
inches) to secondary lime
Drainage class: Well drained
Permeability: Slow
Available water capacity: About 4 inches
Hazard of erosion by water: Moderate
Shrink-swell potential: High between depths of 2 and 7
inches
Carbonates: Strongly effervescent between depths of
16 and 60 inches

Contrasting Inclusions

* Fertaline soils that are on tablelands and have low
sagebrush in the potential plant community

 Soils that are similar to the Drakesflat soil but have
bedrock or a hardpan at a depth of less than 20 inches
or more than 40 inches

 Soils that are similar to the Coglin soil but have
bedrock or a hardpan at a depth of less than 40 inches

Major Use
Livestock grazing
Major Management Factors

Drakesflat soil—depth to bedrock, available water
capacity, water erosion, calcareous layer

Coglin soil—stones on the surface, depth to the
claypan, calcareous layer, water erosion,
permeability, shrink-swell potential

Dominant Vegetation in Potential Plant
Community

Drakesflat soil—bluebunch wheatgrass, Wyoming big
sagebrush, Sandberg bluegrass

Coglin soil—black sagebrush, bottlebrush squirreltail,
Sandberg bluegrass

Livestock Grazing

General management considerations:

» The low precipitation and low available water
capacity limit forage production and seedling survival.
» Seeding areas of the more favorable Drakesflat soil
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in this unit is difficult because of the pattern in which
they occur with areas of the less favorable extremely
stony Coglin soil.

» The bedrock and calcareous layer in the Drakesflat
soil restrict rooting depth.

» Crusting of the surface layer of the Coglin soil
reduces infiltration and restricts seedling emergence
and survival.

» The calcareous layer and claypan in the Coglin soil
restrict rooting depth.

» The depth to bedrock in the Drakesflat soil limits
construction of water impoundments.

» The surface layer of the Coglin soil is saturated
following snowmelt.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
 This unit is suited to grazing in winter.

Suitable management practices:
» Delay grazing until the Coglin soil is firm and the

preferred forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, and accumulating litter
on the surface.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

72F—Drakespeak very gravelly coarse
sandy loam, 20 to 50 percent south
slopes

Composition

Drakespeak soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Drakespeak Soil

Position on landscape: Mountainsides

Parent material: Kind—colluvium, residuum; source—
rhyolite

Elevation: 7,500 to 8,300 feet

Climatic factors:
Mean annual precipitation—30 to 38 inches
Mean annual air temperature—41 to 45 degrees F
Frost-free period—20 to 50 days

Period of snowpack: More than 12 inches—December
through March; more than 48 inches—January and
February

Typical profile:
0 to 6 inches—very dark brown very gravelly

coarse sandy loam

6 to 21 inches—very dark grayish brown very
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gravelly coarse sandy loam
21to 26 inches—dark brown very gravelly coarse
sandy loam
26 to 37 inches—light olive brown very gravelly
coarse sandy loam
37 to 47 inches—dark yellowish brown very
gravelly coarse sandy loam
47 to 60 inches—dark brown very gravelly coarse
sandy loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately rapid
Available water capacity: About 4 inches
Hazard of erosion by water: Severe

Contrasting Inclusions

» Rock outcrop

 Soils that are similar to the Drakespeak soil but are
in areas protected from wind and have mountain big
sagebrush and common snowberry in the potential
plant community

 Soils that are similar to the Drakespeak soil but have
bedrock at a depth of 20 to 60 inches

Major Uses
Watershed, wildlife habitat, livestock grazing
Major Management Factors

Slope, water erosion, gravel and cobbles in the saill,
wind erosion, available water capacity

Dominant Vegetation in Potential Plant
Community

Low sagebrush, granite gilia, red fescue
Livestock Grazing

General management considerations:

 Cold soil temperatures limit plant growth.

» Grazing should be delayed until the soil is warm and
the plants have achieved sufficient growth to withstand
grazing pressure.

» The steepness of slope restricts the operation of
ground seeding equipment. Other methods such as
broadcast seeding should be used.

Suitable management practices:

 Delay grazing until late in summer when forage
plants have achieved sufficient growth to withstand
grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a short, cool growing season.
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73B—Drews loam, 0 to 5 percent slopes

Composition

Drews soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Drews Soil

Position on landscape: Lake terraces

Parent material: Kind—alluvium, lacustrine sediment;
source—rhyolite, basalt, tuff

Elevation: 4,700 to 5,000 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0to 11 inches—very dark brown loam
11 to 16 inches—very dark grayish brown clay

loam
16 to 36 inches—dark brown gravelly clay loam
36 to 60 inches—dark yellowish brown very
gravelly loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 8 inches

Hazard of erosion by water: Slight or moderate

Contrasting Inclusions

 Deter, Donica, and Drewsgap soils that are on
adjacent lake terraces

« Salisbury soils that are on adjacent, slightly higher
lying lake terraces

» Oxwall soils that are on adjacent, slightly higher lying
lake terraces and have low sagebrush in the potential
plant community

 Soils that have slopes of more than 5 percent

Major Uses
Cropland, livestock grazing, homesites
Major Management Factor
Water erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:
 This unit is well suited to livestock grazing and range
management.
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» Seeding should be done on the contour to reduce the
risk of erosion.

Cropland

General management considerations:

» Because of the limited precipitation, continuous
cropping is suitable only if the solil is irrigated. A
suitable cropping system includes small grain and
summer fallow.

 Suitable irrigation methods include sprinkler and
border systems.

« If border irrigation is used, leveling is needed for
uniform application of water.

 To avoid exposing the subsoil, land smoothing that
involves only shallow cuts is best suited.

* Irrigate during the dry period in summer.

* Irrigation water management is needed to minimize
runoff and erosion.

» Using minimum tillage and returning crop residue to
the soil reduce soil compaction, improve soil tilth, and
increase the water intake rate.

» A wide variety of trees and shrubs can be used for
windbreaks and environmental plantings.

« Cultivation or application of herbicides helps to
control competing vegetation.

Homesites

General management considerations:

* This unit is well suited to use as homesites.

* Irrigation is needed for the establishment and
maintenance of lawn grasses, shrubs, vines, shade
trees, and ornamental trees.

73C—Drews loam, 5 to 15 percent slopes

Composition

Drews soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Drews Soil

Position on landscape: Lake terraces

Parent material: Kind—alluvium, lacustrine sediment;
source—rhyolite, basalt, tuff

Elevation: 4,700 to 5,000 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0to 11 inches—very dark brown loam
11 to 16 inches—very dark grayish brown clay

loam

16 to 36 inches—dark brown gravelly clay loam
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36 to 60 inches—dark yellowish brown very
gravelly loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 8 inches

Hazard of erosion: By water—moderate; by wind—
slight or moderate

Contrasting finclusions

 Deter, Donica, and Drewsgap soils that are on
adjacent lake terraces

« Salisbury soils that are on adjacent, slightly higher
lying lake terraces

» Oxwall soils that are on adjacent, slightly higher lying
lake terraces and have low sagebrush in the potential
plant community

 Soils that have slopes of less than 5 percent or more
than 15 percent

Major Uses
Cropland, livestock grazing, homesites
Major Management Factors
Slope, water erosion, wind erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

 This unit is well suited to livestock grazing and range
management.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter

on the surface, and maintaining adequate plant

cover.

» Seed on the contour or across the slope where
practical.

Cropland

General management considerations:

» Because of the limited precipitation, continuous
cropping is suitable only if the soil is irrigated.

» Because of the slope, this soil is best suited to
sprinkler irrigation.

* Irrigate during the dry period in summer.

* Irrigation water management reduces runoff and
erosion.

» Reduce the risk of erosion by maintaining crop
residue on the soil surface, stripcropping, farming
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across the slope, and keeping the surface of the soil
rough.

» A wide variety of trees and shrubs can be used for
windbreaks and environmental plantings.

« Cultivation or application of herbicides helps to
control competing vegetation.

Homesites

General management considerations:

» Excavation increases the risk of water erosion.

« Irrigation is needed for the establishment and
maintenance of lawn grasses, shrubs, vines, shade
trees, and ornamental trees in summer.

Suitable management practices:

» Reduce the risk of erosion and minimize the cost of
maintenance by stabilizing areas that have been
disturbed.

* Build roads in the less sloping areas of the unit to
minimize cuts and fills.

» Reduce the risk of erosion on steep cuts and fills by
establishing a plant cover.

* In the steeper areas, reduce the risk of erosion by
disturbing only the part of the site that is used for
construction.

73E—Drews loam, 15 to 30 percent slopes

Composition

Drews soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Drews Soil

Position on landscape: Lake terraces

Parent material: Kind—alluvium, lacustrine sediment;
source—rhyolite, basalt, tuff

Elevation: 4,700 to 5,000 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0to 11 inches—very dark brown loam
11 to 16 inches—very dark grayish brown clay

loam
16 to 36 inches—dark brown gravelly clay loam
36 to 60 inches—dark yellowish brown very
gravelly loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 8 inches
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Hazard of erosion: By water—severe; by wind—slight
or moderate

Contrasting Inclusions

» Deter and Donica soils that are on adjacent lake
terraces

» Oxwall soils that are on adjacent, slightly higher lying
lake terraces and have low sagebrush in the potential
plant community

* Soils that have slopes of less than 15 percent or
more than 30 percent

Major Use
Livestock grazing
Major Management Factors
Slope, water erosion, wind erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

» Slope may restrict the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used.

» A wide variety of trees and shrubs can be used for
windbreaks and environmental plantings.

« Cultivation or application of herbicides helps to
control competing vegetation.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter
on the surface, and maintaining adequate plant
cover.

» Seed on the contour or across the slope where
practical.

74C—Drews cobbly loam, 5 to 15 percent
slopes

Composition

Drews soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Drews Soil

Position on landscape: Slump benches on lake
terraces

Parent material: Kind—colluvium, alluvium; source—
rhyolite, basalt, tuff

Soil Survey

Elevation: 4,700 to 5,000 feet
Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days
Typical profile:
0to 11 inches—very dark brown cobbly loam
11 to 16 inches—very dark grayish brown clay
loam
16 to 36 inches—dark brown gravelly clay loam
36 to 60 inches—dark yellowish brown very
gravelly loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 8 inches
Hazard of erosion by water: Moderate

Contrasting Inclusions

» Lasere soils that are on adjacent, slightly higher lying
foot slopes and hills and have low sagebrush in the
potential plant community

» Lakeview soils that are on adjacent, lower lying lake
terraces

 Soils that have slopes of less than 5 percent or more
than 15 percent

Major Uses
Cropland, livestock grazing
Major Management Factors
Slope, rock fragments on the surface, water erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:
 This unit is well suited to livestock grazing and range
management.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

» Seed on the contour or across the slope where
practical.

Cropland

General management considerations:
» Because of the limited precipitation, continuous
cropping is not practical unless the soil is irrigated. A
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suitable cropping system includes small grain and
summer fallow.

» Because of the slope, sprinkler irrigation is best
suited to this soil.

» Coarse fragments on the surface make seedbed
preparation difficult.

* Irrigation water management reduces runoff and
erosion.

» A wide variety of trees and shrubs can be used for
windbreaks and environmental plantings.

« Cultivation or application of herbicides helps to
control competing vegetation.

Suitable management practices:

* Irrigate during the dry period in summer.

» Reduce the risk of erosion by maintaining crop
residue on the surface, stripcropping, farming across

the slope, and keeping the soil surface rough.

75B—Drews-Oxwall complex, 0to 5
percent slopes

Composition

Drews soil and similar inclusions—50 percent
Oxwall soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Drews Soil

Position on landscape: Lake terraces

Parent material: Kind—alluvium, lacustrine sediment;
source—rhyolite, basalt, tuff

Elevation: 4,700 to 5,200 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0to 11 inches—very dark brown loam
11 to 16 inches—very dark grayish brown clay

loam
16 to 36 inches—dark brown gravelly clay loam
36 to 60 inches—dark yellowish brown very
gravelly loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 8 inches

Hazard of erosion: By water—slight; by wind—slight or
moderate

Characteristics of the Oxwall Soil

Position on landscape: Lake terraces
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Parent material: Kind—alluvium, lacustrine sediment;
source—rhyolite, tuff, volcanic ash

Elevation: 4,700 to 5,200 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 2 inches—very dark gray gravelly loam
2 to 11 inches—very dark brown gravelly clay loam
11 to 16 inches—dark brown and dark yellowish

brown gravelly clay
16 to 24 inches—indurated hardpan
24 to 60 inches—variegated, stratified very
gravelly loam and very gravelly sandy loam

Depth class: Very shallow or shallow (5 to 12 inches) to
the claypan; shallow (10 to 20 inches) to the
hardpan; very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 2 inches

Hazard of erosion by water: Slight or moderate

Shrink-swell potential: High between depths of 11 and
16inches

Contrasting Inclusions

 Lasere soils that are on adjacent hills

 Deter, Donica, Drewsgap, and Salisbury soils that
are on adjacent lake terraces

 Soils that have slopes of more than 5 percent

Major Uses
Livestock grazing, cropland
Major Management Factors

Drews soil—water erosion

Oxwall soil—depth to the claypan, depth to the
hardpan, permeability, shrink-swell potential,
available water capacity, water erosion

Dominant Vegetation in Potential Plant
Community

Drews soil—ldaho fescue, antelope bitterbrush,
bluebunch wheatgrass

Oxwall soil—Idaho fescue, low sagebrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

» The claypan and hardpan in the Oxwall soil restrict
rooting depth.

» The low available water capacity of the Oxwall soil
limits forage production and seedling survival.
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» The surface layer of the Oxwall soil is saturated
following snowmelt.

» The shallow depth to the hardpan in the Oxwall soil
limits placement of fenceposts.

Suitable management practices:

» Delay grazing until the surface layer is firm and the
preferred forage plants have achieved sufficient growth
to withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If the Oxwall soil is seeded, select plants that
tolerate droughtiness and shrinking and swelling.

» Seed on the contour to reduce erosion.

Cropland

General management considerations:

» Because of the limited precipitation, continuous
cropping is suitable only if the soils are irrigated. A
suitable cropping system includes small grain and
summer fallow.

 Suitable irrigation methods include sprinkler and
border systems.

« If border irrigation is used, leveling is needed for
uniform application of water.

 To avoid exposing the subsoil, land smoothing that
involves only shallow cuts is best suited.

» The shallow depth to the hardpan in the Oxwall soil
limits rooting depth.

* Irrigation water management is needed to prevent the
buildup of a perched water table above the claypan in
the Oxwall soil.

» Using minimum tillage and returning crop residue to
the soil reduce compaction, improve tilth, and increase
the water intake rate.

* When the Oxwall soil is dry, subsoiling or deep
plowing to rip the hardpan can increase the effective
rooting depth and improve internal drainage.

» A wide variety of trees and shrubs can be used for
windbreaks and environmental plantings on the Drews
soil.

* Trees and shrubs for windbreaks and environmental
plantings on the Oxwall soil should be tolerant of
droughtiness.

» The seedling mortality rate on the Oxwall soil is
severe because the high content of clay causes
moisture stress.

Suitable management practices:

* Cultivate or apply herbicides to help control
competing vegetation on the Oxwall soil.

* Irrigate during the dry period in summer.

Soil Survey

76B—Drewsgap loam, 0 to 5 percent
slopes

Composition

Drewsgap soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Drewsgap Soil

Position on landscape: Lake terraces

Parent material: Kind—alluvium, lacustrine sediment;
source—tuff, basalt, rhyolite

Elevation: 4,700 to 5,200 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 8 inches—very dark brown loam
8 to 14 inches—very dark grayish brown fine

sandy loam
14 to 30 inches—dark brown sandy clay loam
30 to 34 inches—dark grayish brown sandy loam
34 to 49 inches—hardpan
49 to 61 inches—strong brown and dark brown
very gravelly loam

Depth class: Moderately deep (20 to 40 inches) to the
hardpan; very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 5 inches

Hazard of erosion by water: Slight or moderate

Contrasting Inclusions

» Deter and Drews soils that are on adjacent lake
terraces

» Donica soils that are on alluvial fans on adjacent
lake terraces

« Salisbury soils that are on higher lying lake terraces
 Soils that have slopes of more than 5 percent

Major Uses
Cropland, livestock grazing
Major Management Factors
Depth to the hardpan, water erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, bluebunch
wheatgrass
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Livestock Grazing

General management considerations:

» The hardpan restricts rooting depth.

» Seeding should be done on the contour to reduce
erosion.

Cropland

General management considerations:

» Because of the limited precipitation, continuous
cropping is not practical unless this soil is irrigated. A
suitable cropping system includes small grain and
summer fallow.

 Suitable irrigation methods include sprinkler and
border systems.

« If border irrigation is used, leveling is needed for
uniform application of water.

 To avoid exposing the hardpan, land smoothing that
involves only shallow cuts is best suited.

» The hardpan limits rooting depth.

* Irrigation water management is needed to prevent the
buildup of a perched water table above the hardpan.

* When the soil is dry, ripping the hardpan can
increase the effective rooting depth and improve
internal drainage.

» Using minimum tillage and returning crop residue to
the soil reduce compaction and improve tilth.

» A wide variety of trees and shrubs can be used for
windbreaks and environmental plantings.

Suitable management practices:

* Cultivate or apply herbicides to help control
competing vegetation.

* Irrigate during the dry period in summer.

76C—Drewsgap loam, 5 to 15 percent
slopes

Composition

Drewsgap soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Drewsgap Soil

Position on landscape: Lake terraces

Parent material: Kind—alluvium, lacustrine sediment;
source—tuff, basalt, rhyolite

Elevation: 4,700 to 5,200 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
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0 to 8 inches—very dark brown loam
8 to 14 inches—very dark grayish brown fine
sandy loam
14 to 30 inches—dark brown sandy clay loam
30 to 34 inches—dark grayish brown sandy loam
34 to 49 inches—hardpan
49 to 61 inches—strong brown and dark brown
very gravelly loam
Depth class: Moderately deep (20 to 40 inches) to the
hardpan; very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 5 inches
Hazard of erosion: By water—moderate; by wind—
slight or moderate

Contrasting Inclusions

« Salisbury soils that are on higher lying lake terraces
» Deter and Drews soils that are on adjacent lake
terraces

 Donica soils that are on alluvial fans on adjacent
lake terraces

 Soils that have slopes of less than 5 percent or more
than 15 percent

Major Uses
Cropland, livestock grazing
Major Management Factors

Depth to the hardpan, water erosion, wind erosion,
slope

Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, bluebunch
wheatgrass

Livestock Grazing

General management considerations:

» The hardpan restricts rooting depth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

» Seeding should be done on the contour or across the
slope where practical.

Cropland

General management considerations:

» Because of the limited precipitation, continuous
cropping is not practical unless this soil is irrigated. A
suitable cropping system includes small grain and
summer fallow.
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» Because of the slope, this soil is best suited to
sprinkler irrigation.

» The hardpan limits rooting depth.

* Irrigation water management is needed to prevent the
buildup of a perched water table above the hardpan.

» A wide variety of trees and shrubs can be used for
windbreaks and environmental plantings.

« Cultivation or application of herbicides helps to
control competing vegetation.

» Using minimum tillage and returning crop residue to
the soil reduce compaction and improve tilth.

Suitable management practices:

* Irrigate during the dry period in summer.

» Regulate the application rate of irrigation water to
control runoff and erosion.

» When the soil is dry, rip the hardpan to increase the
effective rooting depth and improve internal drainage.
» Reduce the risk of erosion by farming across the
slope or along the contour.

77E—Eglirim very stony loam, 2 to 30
percent slopes

Composition

Eglirim soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Eglirim Soil

Position on landscape: Colluvial fans

Parent material: Kind—colluvium; source—tuff, basalt

Elevation: 4,200 to 4,700 feet

Climatic factors:
Mean annual precipitation—10 to 14 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 16 inches—very dark brown very stony loam
16 to 37 inches—dark yellowish brown extremely

stony clay
37 to 60 inches—dark yellowish brown extremely
stony loam

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Moderate or severe

Shrink-swell potential: High between depths of 16 and
37inches

Contrasting Inclusions

* Nuss and Royst soils that are on adjacent hills
» Rock outcrop

Soil Survey

 Soils that have bedrock at a depth of 20 inches or
less and have more than 35 percent rock fragments in
the lower layers

 Soils that have slopes of more than 30 percent

Major Use
Livestock grazing
Major Management Factors

Stones, available water capacity, shrink-swell potential,
permeability, water erosion

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, Idaho fescue, antelope
bitterbrush

Livestock Grazing

General management considerations:

* Livestock tend to graze in the less stony areas.

» The very stony surface layer restricts the operation
of ground seeding equipment. Other methods such as
broadcast seeding should be used.

» The soil expands when wet and contracts when dry,
which makes special design of fences necessary.

» The low available water capacity limits forage
production and seedling survival.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this soil is seeded, select plants that tolerate
droughtiness and shrinking and swelling.

78F—Eglirim association, 30 to 50 percent
slopes

Composition

Eglirim soil, north-facing, and similar inclusions—45
percent

Eglirim soil, south-facing, and similar inclusions—40
percent

Contrasting inclusions—15 percent

Characteristics of the Eglirim Soils

Position on landscape: North- and south-facing slopes
of colluvial fans

Parent material: Kind—colluvium; source—tuff, basalt

Elevation: 4,200 to 4,700 feet
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Climatic factors:
Mean annual precipitation—10 to 14 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days
Typical profile:
0 to 16 inches—very dark brown very stony loam
16 to 37 inches—dark yellowish brown extremely
stony clay
37 to 60 inches—dark yellowish brown extremely
stony loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Slow
Available water capacity: About 3 inches
Hazard of erosion by water: Severe
Shrink-swell potential: High between depths of 16 and
37inches

Contrasting Inclusions

* Nuss and Royst soils that are on adjacent, higher
lying hills

» Rock outcrop

 Soils that have bedrock at a depth of 20 inches or
less and have more than 35 percent rock fragments in
the lower layers

 Soils that have slopes of less than 30 percent or
more than 50 percent

Major Use
Livestock grazing
Major Management Factors

Slope, water erosion, stones, available water capacity,
shrink-swell potential, permeability

Dominant Vegetation in Potential Plant
Community

Eglirim soil, north-facing—bluebunch wheatgrass,
Idaho fescue, Wyoming big sagebrush, Sandberg
bluegrass, Thurber needlegrass

Eglirim soil, south-facing—bluebunch wheatgrass,
Wyoming big sagebrush

Livestock Grazing

General management considerations:

* Livestock tend to graze in the less stony areas.

* Livestock tend to graze in the easily accessible
areas on ridgetops and in valleys before they graze in
the less accessible areas on side slopes.

» The very stony surface layer and the steepness of
slope restrict the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used.
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» The soils expand when wet and contract when dry,
which makes special design of fences necessary.

» The growing season on the north-facing slopes
begins later in spring and moisture is available later in
summer on these slopes than on the south-facing
slopes.

» The areas on south-facing slopes warm up early in
spring; therefore, the forage plants achieve sufficient
growth for grazing earlier in the growing season.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize erosion to maintain forage production..

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and shrinking and swelling.

79C—Erakatak cobbly loam, 2 to 15
percent slopes

Composition

Erakatak soil and similar inclusions—385 percent
Contrasting inclusions—15 percent

Characteristics of the Erakatak Soil

Position on landscape: Tablelands

Parent material: Kind—residuum, colluvium; source—
tuff, basalt

Elevation: 5,200 to 6,400 feet

Climatic factors:
Mean annual precipitation—12 to 16 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 8 inches—dark brown cobbly loam
8 to 18 inches—dark brown very cobbly clay loam
18 to 30 inches—dark yellowish brown very cobbly

clay

30 inches—basalt

Depth class: Moderately deep (20 to 40 inches) to
bedrock

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 18 and
30inches

Contrasting Inclusions

» Rock outcrop
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» Newlands soils that are on mountain foot slopes

» Ninemile, Carryback, and Freznik soils that are on
tablelands and have low sagebrush in the potential
plant community

* Soils that are similar to the Erakatak soil but have
bedrock at a depth of 10 to 20 inches or more than 40
inches

Major Uses
Livestock grazing, watershed, wildlife habitat
Major Management Factors

Rock fragments throughout the soil, permeability, depth
to bedrock, water erosion, shrink-swell potential

Dominant Vegetation in Potential Plant
Community

Idaho fescue, Thurber needlegrass, mountain big
sagebrush, bluebunch wheatgrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The depth to bedrock limits construction of water
impoundments.

» The rock fragments throughout the soil restrict the
placement of fenceposts.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

80E—Erakatak-Carryback complex, 15 to
30 percent slopes

Composition

Erakatak soil and similar inclusions—50 percent
Carryback soil and similar inclusions—35 percent
Contrasting inclusions—15 percent

Characteristics of the Erakatak Soil

Position on landscape: Hillsides, tablelands

Parent material: Kind—colluvium, residuum; source—
tuff, basalt

Elevation: 5,400 to 6,200 feet

Climatic factors:
Mean annual precipitation—12 to 16 inches

Soil Survey

Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 8 inches—dark brown cobbly loam
8 to 18 inches—dark yellowish brown very cobbly
clay
18 to 30 inches—dark yellowish brown very
gravelly clay loam
30 inches—basalt
Depth class: Moderately deep (20 to 40 inches) to
bedrock
Drainage class: Well drained
Permeability: Slow
Available water capacity: About 3 inches
Hazard of erosion by water: Severe
Shrink-swell potential: High between depths of 18 and
30inches

Characteristics of the Carryback Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
tuff, basalt

Elevation: 5,400 to 6,200 feet

Climatic factors:
Mean annual precipitation—12 to 16 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 2 inches—dark brown very cobbly loam
2 to 8 inches—very dark grayish brown silty clay

loam

8 to 15 inches—brown clay
15 to 22 inches—brown silty clay loam
22 to 27 inches—brown silt loam
27 to 33 inches—brown loam
33 inches—tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (4 to 10 inches) to the
claypan

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 4 inches

Hazard of erosion by water: Severe

Shrink-swell potential: High between depths of 8 and 15
inches

Carbonates: Between depths of 22 and 27 inches—
slightly effervescent; below this depth—strongly
effervescent

Contrasting Inclusions

» Rock outcrop

» Newlands soils that are on mountain foot slopes and
have mountain big sagebrush in the potential plant
community
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* Ninemile and Freznik soils that are on tablelands
 Soils that are similar to the Carryback soil but have
bedrock at a depth of 40 to 60 inches

Major Use
Livestock grazing
Major Management Factors

Erakatak soil—permeability, depth to bedrock, rock
fragments throughout the soil, water erosion,
shrink-swell potential

Carryback soil—rock fragments on the surface,
permeability, depth to the claypan, depth to
bedrock, shrink-swell potential, calcareous layer,
water erosion

Dominant Vegetation in Potential Plant
Community

Erakatak soil—Idaho fescue, Thurber needlegrass,
mountain big sagebrush, bluebunch wheatgrass

Carryback soil—Idaho fescue, low sagebrush,
bluebunch wheatgrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» Pedestaled plants and an erosion pavement on the
Carryback soil are the result of past erosion.

» The surface layer of the Carryback soil is saturated
following snowmelt.

» The depth to bedrock limits construction of water
impoundments.

» The bedrock in the Erakatak soil restricts rooting
depth.

» The claypan, calcareous layer, and bedrock in the
Carryback soil restrict rooting depth.

» The very cobbly surface layer can restrict the
operation of ground seeding equipment. Other methods
such as broadcast seeding should be used.

» The rock fragments throughout the Erakatak soil
restrict the placement of fenceposts.

» Because of the high corrosivity of the Carryback soil
to uncoated steel, protection from corrosion or use of
noncorrosive material, such as concrete, aluminum,
galvanized steel, or plastics, is needed for structures
or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

 Delay grazing until the Carryback soil is firm and the
preferred forage plants can withstand grazing.

» Minimize the risk of erosion by preserving the
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existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

81E—TFelcher very cobbly clay loam, 5 to
30 percent slopes

Composition

Felcher soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Felcher Soil

Position on landscape: Mountainsides
Parent material: Kind—colluvium; source—basalt, tuff
Elevation: 5,000 to 5,500 feet
Climatic factors:
Mean annual precipitation—38 to 10 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days
Typical profile:
0 to 4 inches—brown very cobbly clay loam
4 to 24 inches—dark grayish brown very cobbly
loam
24 inches—basalt
Depth class: Moderately deep (20 to 40 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 4 inches
Hazard of erosion by water: Moderate or severe

Contrasting Inclusions

» Jesse Camp soils that are on lake terraces

* Soils that are similar to the Felcher soil but have
bedrock at a depth of 20 inches or less

 Soils that have slopes of less than 5 percent or more
than 30 percent

Major Use
Livestock grazing
Major Management Factors

Depth to bedrock, slope, water erosion, available water
capacity, rock fragments

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, Wyoming big sagebrush,
Thurber needlegrass, Indian ricegrass, bottlebrush
squirreltail
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Livestock Grazing

General management considerations:

» The bedrock and rock fragments restrict rooting
depth.

» The low precipitation and low available water
capacity limit forage production and seedling survival.
» The depth to bedrock and slope limit construction of
water impoundments.

» The rock fragments throughout the soil limit
placement of fenceposts.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
soil surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness.

82F—Felcher very cobbly clay loam, 30 to
50 percent south slopes

Composition

Felcher soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Felcher Soil

Position on landscape: Mountainsides
Parent material: Kind—colluvium; source—basalt, tuff
Elevation: 5,000 to 6,000 feet
Climatic factors:
Mean annual precipitation—8 to 12 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days
Typical profile:
0 to 4 inches—brown very cobbly clay loam
4 to 24 inches—dark grayish brown very cobbly
loam
24 inches—basalt
Depth class: Moderately deep (20 to 40 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 4 inches
Hazard of erosion by water: Severe

Contrasting Inclusions

 Riddleranch soils that are on north-facing slopes
* Soils that are similar to the Felcher soil but have
bedrock at a depth of 20 inches or less

» Soils that have slopes of less than 30 percent

Major Use

Livestock grazing

Soil Survey

Major Management Factors

Slope, water erosion, depth to bedrock, available water
capacity, rock fragments

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, antelope bitterbrush
Livestock Grazing

General management considerations:

» The bedrock and rock fragments restrict rooting
depth.

» The low precipitation and low available water
capacity limit forage production and seedling survival.
* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

» The rock fragments throughout the soil limit
placement of fenceposts.

« Slope restricts the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used.

» The earlier growing season on the south-facing
slopes allows for earlier grazing on these slopes than
on the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness.

83G—Felcher-Rock outcrop complex, 30
to 70 percent south slopes

Composition

Felcher soil and similar inclusions—60 percent
Rock outcrop—25 percent
Contrasting inclusions—15 percent

Characteristics of the Felcher Soil

Position on landscape: Mountainsides
Parent material: Kind—colluvium; source—tuff, basalt
Elevation: 5,000 to 5,800 feet
Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—70 to 90 days
Typical profile:
0 to 4 inches—pale brown very stony clay loam
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4 to 24 inches—dark grayish brown very cobbly
loam

24 inches—basalt

Depth class: Moderately deep (20 to 40 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 4 inches

Hazard of erosion by water: Severe or very severe

Characteristics of the Rock Outcrop

Position on landscape: Escarpments
Kind of rock: Basalt

Contrasting Inclusions

» Westbutte soils that are on north-facing slopes at
higher elevations and have mountain big sagebrush in
the potential plant community

* Floke soils that are on tablelands and have low
sagebrush in the potential plant community

» Riddleranch and Fitzwater soils on north-facing
mountainsides

» Ratto and Locane soils on tablelands

Major Use
Livestock grazing
Major Management Factors

Slope, rock fragments on the surface, water erosion,
depth to bedrock, available water capacity, Rock
outcrop

Dominant Vegetation in Potential Plant
Community

Felcher soil—bluebunch wheatgrass, antelope
bitterbrush

Livestock Grazing

General management considerations:

* Livestock tend to graze in the easily accessible
areas on ridgetops and in valleys before they graze in
the less accessible areas on side slopes.

» The bedrock and rock fragments restrict rooting
depth.

» The low available water capacity limits forage
production and seedling survival.

» The very stony surface layer, areas of Rock outcrop,
and steepness of slope restrict the operation of ground
seeding equipment. Other methods such as broadcast
seeding should be used.

» The stones on the surface and areas of Rock
outcrop limit placement of fenceposts.

» The earlier growing season on the south-facing
slopes allows for earlier grazing on these slopes than
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on the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

Suitable management practices:

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness.

84F—Felcher-Westbutte association, 30 to
50 percent slopes

Composition

Felcher soil and similar inclusions—45 percent
Westbutte soil and similar inclusions—40 percent
Contrasting inclusions—15 percent

Characteristics of the Felcher Soil

Position on landscape: South-facing mountainsides
Parent material: Kind—colluvium; source—basalt, tuff
Elevation: 4,700 to 5,800 feet
Climatic factors:
Mean annual precipitation—12 to 14 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 4 inches—brown very stony clay loam
4 to 24 inches—dark grayish brown very cobbly
loam
24 inches—basalt
Depth class: Moderately deep (20 to 40 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 4 inches
Hazard of erosion by water: Severe

Characteristics of the Westbutte Soil

Position on landscape: North-facing mountainsides
Parent material: Kind—colluvium; source—basalt, tuff
Elevation: 4,700 to 5,800 feet
Climatic factors:
Mean annual precipitation—12 to 14 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 7 inches—very dark grayish brown extremely
stony loam
7 to 16 inches—very dark grayish brown very
stony loam
16 to 24 inches—dark brown very stony loam
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24 to 33 inches—dark brown very cobbly loam
33 inches—tuff

Depth class: Moderately deep (20 to 40 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Contrasting Inclusions

» Rock outcrop

» Lambring and Pearlwise soils that are on north-facing
mountainsides

» Ninemile soils that are on tablelands and have low
sagebrush in the potential plant community

* Ratto soils that are on adjacent tablelands
 Riddleranch soils that are on south-facing
mountainsides

» Soils that have slopes of less than 30 percent

Major Use
Livestock grazing
Major Management Factors

Felcher soil—slope, water erosion, available water
capacity, rock fragments on the surface, depth to
bedrock

Westbutte soil—slope, rock fragments on the surface,
water erosion, available water capacity, depth to
bedrock

Dominant Vegetation in Potential Plant
Community

Felcher soil—bluebunch wheatgrass, antelope
bitterbrush

Westbutte soil—Idaho fescue, bluebunch wheatgrass,
mountain big sagebrush, basin wildrye

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth on the Westbutte soil.

» The content of rock fragments limits placement of
fenceposts.

» The depth to bedrock and content of rock fragments
restrict rooting depth.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

* Livestock herd and graze in the less stony areas of
the unit.

» The extremely stony or very stony surface layer and
the steepness of slope restrict the operation of ground

Soil Survey

seeding equipment. Other methods such as broadcast
seeding should be used.

» The earlier growing season on the south-facing
slopes allows for earlier grazing on these slopes than
on the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

Suitable management practices:

» Delay grazing on the Westbutte soil until late in
spring when forage plants have achieved sufficient
growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If the Westbutte soil is seeded, select plants that
tolerate droughtiness and a cool growing season.

« If the Felcher soil is seeded, select plants that
tolerate droughtiness.

85C—Fertaline gravelly loam, 2 to 15
percent slopes

Composition

Fertaline soil and similar inclusions—385 percent
Contrasting inclusions—15 percent

Characteristics of the Fertaline Soil

Position on landscape: Tablelands
Parent material: Kind—colluvium and residuum;
source—basalt, tuff
Elevation: 5,300 to 5,500 feet
Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0to 11 inches—very dark grayish brown gravelly
loam
11 to 16 inches—dark yellowish brown gravelly
clay
16 to 21 inches—dark yellowish brown gravelly
clay loam
21 inches—indurated, extremely gravelly hardpan
Depth class: Moderately deep (20 to 30 inches) to the
hardpan; very deep (more than 60 inches) to
bedrock, very shallow or shallow (5 to 11 inches)
to the claypan
Drainage class: Well drained
Permeability: Upper 11 inches—moderate; below this
depth—very slow
Available water capacity: About 4 inches
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Hazard of erosion by water: Moderate
Shrink-swell potential: High between depths of 11 and
2linches

Contrasting Inclusions

* Floke soils that are on tablelands

 Drakesflat soils that are on tablelands and have
Wyoming big sagebrush in the potential plant
community

» Coglin soils that are on tablelands and have black
sagebrush in the potential plant community

Major Use
Livestock grazing
Major Management Factors

Available water capacity, depth to the hardpan, depth
to the claypan, permeability, shrink-swell potential,
water erosion

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, low sagebrush, Sandberg
bluegrass

Livestock Grazing

General management considerations:

» The claypan and hardpan restrict rooting depth.

» The surface layer is saturated following snowmelt.
 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The hardpan limits construction of water
impoundments.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

» Because of the high corrosivity to uncoated

steel, protection from corrosion or use of
noncorrosive material, such as concrete, aluminum,
galvanized steel, or plastics, is needed for structures
or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
shrinking and swelling, droughtiness, and a cool
growing season.
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86C—Fertaline-Coglin complex, 2 to 15
percent slopes

Composition

Fertaline soil and similar inclusions—45 percent
Coglin soil and similar inclusions—40 percent
Contrasting inclusions—15 percent

Characteristics of the Fertaline Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium and residuum;
source—basalt, tuff

Elevation: 5,000 to 5,500 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0to 11 inches—very dark grayish brown gravelly

loam
11 to 16 inches—brown gravelly clay
16 to 21 inches—dark yellowish brown gravelly
clay loam

21 inches—indurated, extremely gravelly hardpan

Depth class: Moderately deep (20 to 30 inches) to the
hardpan; very deep (more than 60 inches) to
bedrock, very shallow or shallow (5 to 11 inches)
to the claypan

Drainage class: Well drained

Permeability: Upper 11 inches—moderate; below this
depth—very slow

Available water capacity: About 4 inches

Shrink-swell potential: High between depths of 11 and
2linches

Hazard of erosion by water: Moderate

Characteristics of the Coglin Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 5,000 to 5,500 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 2 inches—dark brown extremely stony loam
2 to 7 inches—dark brown clay
7 to 16 inches—dark yellowish brown silty clay

loam
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16 to 60 inches—dark yellowish brown silty clay
loam

Depth class: Very deep (more than 60 inches) to
bedrock, very shallow (2 to 5 inches) to the
claypan, shallow or moderately deep (10 to 30
inches) to secondary lime

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 4 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 2 and 7
inches

Carbonates: Strongly effervescent between depths of
16 and 60 inches

Contrasting Inclusions

* Floke soils on tablelands

 Drakesflat soils that are on tablelands and have
Wyoming big sagebrush in the potential plant
community

 Soils that have slopes of less than 2 percent or more
than 15 percent

Major Use
Livestock grazing
Major Management Factors

Fertaline soil—available water capacity, depth to the
hardpan, depth to the claypan, permeability, shrink-
swell potential, water erosion

Coglin soil—stones on the surface, calcareous layer,
water erosion, depth to the claypan, permeability,
shrink-swell potential

Dominant Vegetation in Potential Plant
Community

Fertaline soil—bluebunch wheatgrass, low sagebrush,
Sandberg bluegrass

Coglin soil—black sagebrush, bottlebrush squirreltail,
Sandberg bluegrass

Livestock Grazing

General management considerations:

» The claypan and calcareous layer in the Coglin soil
restrict rooting depth.

» The claypan and hardpan in the Fertaline soil restrict
rooting depth.

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» Seeding areas of the more favorable Fertaline soil in
this unit is difficult because of the pattern in which they
occur with areas of the less favorable extremely stony
Coglin soil.

» The extremely stony surface layer of the Coglin soil

Soil Survey

restricts the operation of ground seeding equipment.
Other methods such as broadcast seeding should be
used.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The surface layer is saturated following snowmelt.
* Crusting of the surface of the Coglin soil reduces
infiltration and restricts seedling emergence and
survival.

» Unless the hardpan in the Fertaline soil is ripped, it
restricts construction of water impoundments.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

 Delay grazing until the soils are firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

87B—Fitzwater loam, 0 to 5 percent slopes

Composition

Fitzwater soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Fitzwater Soil

Position on landscape: Mountaintops
Parent material: Kind—colluvium, residuum; source—
basalt, tuff
Elevation: 5,500 to 6,000 feet
Climatic factors:
Mean annual precipitation—12 to 14 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 10 inches—very dark grayish brown loam
10 to 19 inches—dark brown extremely cobbly clay
loam
19 to 60 inches—dark brown extremely cobbly
loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately rapid
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Available water capacity: About 3 inches
Hazard of erosion by water: Slight

Contrasting Inclusions

» Anawalt soils that are on tablelands and have low
sagebrush in the potential plant community

* Newlands soils that are on foot slopes and
mountainsides

 Soils that have bedrock or a pan at a depth of 40
inches or less

Major Use
Livestock grazing
Major Management Factors
Cobbles and gravel in the soil, available water capacity

Dominant Vegetation in Potential Plant
Community

Idaho fescue, Thurber needlegrass, mountain big
sagebrush, bluebunch wheatgrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The low available water capacity limits forage
production and seedling survival.

» Development of water impoundments is limited by
the rock fragments throughout the soil.

» The high content of rock fragments in the lower
layers restricts rooting depth and the placement of
fenceposts.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

88E—Fitzwater extremely stony loam, 2 to
30 percent slopes

Composition

Fitzwater soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Fitzwater Soil

Position on landscape: Mountaintops
Parent material: Kind—colluvium, residuum; source—
basalt, tuff
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Elevation: 5,800 to 7,000 feet
Climatic factors:
Mean annual precipitation—12 to 16 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 10 inches—very dark grayish brown extremely
stony loam
10 to 19 inches—dark brown extremely cobbly clay
loam
19 to 60 inches—dark brown extremely cobbly
loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately rapid
Available water capacity: About 3 inches
Hazard of erosion by water: Moderate or severe

Contrasting Inclusions

* Newlands soils that are on foot slopes and north-
facing mountainsides

* Fitzwater soils that have low sagebrush in the
potential plant community

» Rock outcrop

Major Use
Livestock grazing
Major Management Factors

Stones on the surface, cobbles and gravel in the soil,
slope, available water capacity, water erosion

Dominant Vegetation in Potential Plant
Community

Idaho fescue, Thurber needlegrass, mountain big
sagebrush, bluebunch wheatgrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» Development of water impoundments is restricted
because of the steepness of slope and the rock
fragments throughout the soil.

» The high content of rock fragments on the surface
and in the soil restricts rooting depth and the
placement of fenceposts.

* Livestock herd and graze in the less stony areas of
the unit.

» The extremely stony surface layer restricts the
operation of ground seeding equipment. Other methods
such as broadcast seeding should be used.

» The low available water capacity limits forage
production and seedling survival.
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Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

89F—Fitzwater extremely stony loam, 30
to 50 percent south slopes

Composition

Fitzwater soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Fitzwater Soil

Position on landscape: Mountainsides
Parent material: Kind—colluvium, residuum; source—
basalt, tuff
Elevation: 5,800 to 7,000 feet
Climatic factors:
Mean annual precipitation—12 to 16 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 10 inches—very dark grayish brown extremely
stony loam
10 to 19 inches—dark brown extremely cobbly clay
loam
19 to 60 inches—dark brown extremely cobbly
loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately rapid
Available water capacity: About 3 inches
Hazard of erosion by water: Severe

Contrasting Inclusions

* Fitzwater soils that have low sagebrush in the
potential plant community

» Newlands soils that are on foot slopes and north-
facing mountainsides

» Rock outcrop

Major Use
Livestock grazing (fig. 12)

Soil Survey

Figure 12.—Area of Fitzwater extremely stony loam, 30 to 50
percent south slopes, in good to excellent range
condition. The dominant vegetation is bluebunch
wheatgrass.

Major Management Factors

Slope, stones on the surface, cobbles and gravel in the
soil, water erosion, available water capacity

Dominant Vegetation in Potential Plant
Community

Bluebunch wheatgrass, mountain big sagebrush
Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The low available water capacity limits forage
production and seedling survival.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

» The high content of rock fragments on the surface
and in the soil restricts rooting depth and the
placement of fenceposts.

* Livestock herd and graze in the less stony areas of
this unit.

» The earlier growing season on the south-facing
slopes allows for earlier grazing on these slopes than
on the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

» The extremely stony surface layer and the
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steepness of slope restrict the operation of ground
seeding equipment. Other methods such as broadcast
seeding should be used.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, and accumulating litter
on the surface.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

90F—Fitzwater complex, 30 to 50 percent
south slopes

Composition

Fitzwater soil, thin surface, and similar inclusions—50
percent

Fitzwater soil and similar inclusions—35 percent

Contrasting inclusions—15 percent

Characteristics of the Fitzwater Soils

Position on landscape: Mountainsides

Parent material: Kind—colluvium, residuum; source—
basalt, tuff

Elevation: 5,800 to 7,000 feet

Climatic factors:
Mean annual precipitation—12 to 16 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile of the Fitzwater soil, thin surface:
0 to 3 inches—very dark grayish brown extremely

stony loam

3 to 19 inches—dark brown extremely cobbly clay
loam

19 to 60 inches—dark brown extremely cobbly
loam

Typical profile of the Fitzwater soil:
0 to 10 inches—very dark brown extremely stony
loam
10 to 19 inches—dark brown extremely cobbly clay
loam
19 to 60 inches—dark brown extremely cobbly
loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately rapid
Available water capacity: About 2 inches
Hazard of erosion by water: Severe
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Contrasting Inclusions

» Harcany soils that are on higher, south-facing
mountainsides

» Newlands soils that are on foot slopes and north-
facing mountainsides

» Rock outcrop

Major Use
Livestock grazing
Major Management Factors

Slope, stones on the surface and in the soil, water
erosion, available water capacity

Dominant Vegetation in Potential Plant
Community

Fitzwater soil, thin surface—Idaho fescue, low
sagebrush, bluebunch wheatgrass

Fitzwater soil—bluebunch wheatgrass, mountain big
sagebrush

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The low available water capacity limits forage
production and seedling survival.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

* Livestock herd and graze in the less stony areas of
this unit.

» Some areas of this unit have a thin surface layer
because of past erosion. These areas support
dominantly low sagebrush.

» The high content of rock fragments on the surface
and in the soils restricts rooting depth and the
placement of fenceposts.

» The earlier growing season on the south-facing
slopes allows for earlier grazing on these slopes than
on the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

» The extremely stony surface layer and the
steepness of slope restrict the operation of ground
seeding equipment. Other methods such as broadcast
seeding should be used.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
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existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

91F—Fitzwater-Westbutte association, 30
to 50 percent slopes

Composition

Fitzwater soil and similar inclusions—60 percent
Westbutte soil and similar inclusions—25 percent
Contrasting inclusions—15 percent

Characteristics of the Fitzwater Soil

Position on landscape: South-facing mountainsides
Parent material: Kind—colluvium, residuum; source—
basalt, tuff
Elevation: 5,000 to 6,000 feet
Climatic factors:
Mean annual precipitation—12 to 16 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 10 inches—very dark grayish brown extremely
stony loam
10 to 19 inches—dark brown extremely cobbly clay
loam
19 to 60 inches—dark brown extremely cobbly
loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Well drained
Permeability: Moderately rapid
Available water capacity: About 3 inches
Hazard of erosion by water: Severe

Characteristics of the Westbutte Soil

Position on landscape: North-facing mountainsides
Parent material: Kind—colluvium; source—basalt, tuff
Elevation: 5,000 to 6,000 feet
Climatic factors:
Mean annual precipitation—12 to 16 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 7 inches—very dark grayish brown extremely
stony loam
7 to 16 inches—very dark grayish brown very
stony loam
16 to 24 inches—dark brown very stony loam
24 to 33 inches—dark brown very cobbly loam
33 inches—tuff

Soil Survey

Depth class: Moderately deep (20 to 40 inches) to
bedrock

Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 3 inches

Hazard of erosion by water: Severe

Contrasting Inclusions

» Rock outcrop

 Felcher and Riddleranch soils on south-facing
mountainsides

* Freznik soils that are on tablelands and have low
sagebrush in the potential plant community

» Lambring and Pearlwise soils on north-facing
mountainsides

Major Use
Livestock grazing
Major Management Factors

Fitzwater soil—available water capacity, stones on the
surface and in the soil, slope, water erosion

Westbutte soil—available water capacity, stones on
the surface, slope, water erosion, depth to bedrock

Dominant Vegetation in Potential Plant
Community

Fitzwater soil—bluebunch wheatgrass, mountain big
sagebrush

Westbutte soil—Idaho fescue, bluebunch wheatgrass,
mountain big sagebrush, basin wildrye

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

* Livestock tend to graze in easily accessible areas on
ridgetops and in valleys before they graze in less
accessible areas on side slopes.

* Livestock herd and graze in the less stony areas of
this unit.

» The low available water capacity limits forage
production and seedling survival primarily on the
Fitzwater soil.

» The earlier growing season on the south-facing
slopes allows for earlier grazing on these slopes than
on the north-facing slopes. Droughtiness is a limitation
earlier in the growing season on the south-facing
slopes than on the north-facing slopes.

» The extremely stony surface layer and steepness of
slope restrict the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used.

» The high content of rock fragments on the surface of
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the soils and in the soils restricts rooting depth and the
placement of fenceposts.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness and a cool growing season.

92C—Floke complex, 2 to 15 percent
slopes

Composition

Floke soil and similar inclusions—50 percent

Floke soil, thin surface, and similar inclusions—35
percent

Contrasting inclusions—15 percent

Characteristics of the Floke Soils

Position on landscape: Tablelands
Parent material: Kind—colluvium; source—basalt, tuff
Elevation: 4,900 to 6,000 feet
Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile of the Floke soil:
0 to 8 inches—very dark grayish brown and dark
grayish brown very stony loam
8 to 12 inches—brown clay
12 to 15 inches—brown clay loam
15to 20 inches—indurated hardpan
20 inches—basalt
Typical profile of the Floke soil, thin surface:
0 to 3 inches—dark grayish brown extremely stony
loam
3 to 8 inches—dark brown clay
8 to 13 inches—brown clay
13to 19 inches—brown clay loam
19to 21 inches—indurated hardpan
21 inches—basalt
Depth class: Floke soil—moderately deep (20 to 30
inches) to bedrock, shallow (14 to 20 inches) to the
hardpan, very shallow (5 to 10 inches) to the
claypan; Floke soil, thin surface—moderately deep
(20 to 30 inches) to bedrock, shallow (14 to 20
inches) to the hardpan, very shallow (2 to 5 inches)
to the claypan
Hazard of erosion by water: Floke soil—moderate;
Floke soil, thin surface—moderate or severe
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Shrink-swell potential: Floke soil—high between depths
of 8 and 12 inches; Floke soil, thin surface—high
between depths of 3 and 13 inches

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 2 inches

Contrasting Inclusions

» Rock outcrop

« Strips of Rubble land that extend downslope

* Ratto soils that are on tablelands and have Wyoming
big sagebrush in the potential plant community

» Anawalt and Freznik soils that are on tablelands

* Soils that are similar to the Floke soils but have
bedrock or a hardpan at a depth of 10 inches or less or
at a depth of 20 to 40 inches

 Soils that have slopes of less than 2 percent or more
than 15 percent

Major Use
Livestock grazing
Major Management Factors

Stones on the surface, depth to the hardpan, depth to
the claypan, permeability, available water capacity,
water erosion

Dominant Vegetation in Potential Plant
Community

Floke soil—bluebunch wheatgrass, low sagebrush,
Sandberg bluegrass

Floke soil, thin surface—Sandberg bluegrass, low
sagebrush

Livestock Grazing

General management considerations:

» The claypan and hardpan restrict rooting depth.
 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The surface layer is saturated following snowmelt.

» Some areas of this unit have a thin surface layer
because of past erosion. These areas support
dominantly low sagebrush.

» The extremely stony surface layer restricts the
operation of ground seeding equipment. Other methods
such as broadcast seeding should be used.

» The depth to bedrock limits the construction of water
impoundments.

» The depth to bedrock limits placement of fenceposts
and makes special design of fences necessary.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
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Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, and accumulating litter
on the surface.

« If this unit is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

93C—Floke-Ratto complex, 2 to 15
percent slopes

Composition

Floke soil and similar inclusions—45 percent
Ratto soil and similar inclusions—40 percent
Contrasting inclusions—15 percent

Characteristics of the Floke Soil

Position on landscape: Tablelands
Parent material: Kind—colluvium; source—basalt, tuff
Elevation: 4,800 to 6,000 feet
Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days
Typical profile:
0 to 8 inches—very dark grayish brown and dark
grayish brown very stony loam
8 to 12 inches—brown clay
12 to 15 inches—brown clay loam
15to 20 inches—indurated hardpan
20 inches—basalt
Depth class: Moderately deep (20 to 30 inches) to
bedrock, shallow (14 to 20 inches) to the hardpan,
very shallow (5 to 10 inches) to the claypan
Drainage class: Well drained
Permeability: Slow
Available water capacity: About 2 inches
Hazard of erosion by water: Moderate
Shrink-swell potential: High between depths of 8 and 12
inches

Characteristics of the Ratto Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium; source—basalt, tuff
Elevation: 4,800 to 6,000 feet

Climatic factors (mean annual):
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Mean annual precipitation—10to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 3 inches—very dark grayish brown very

cobbly loam
3to 9 inches—dark brown gravelly clay loam
9to 13 inches—brown clay loam
13 to 15 inches—brown gravelly clay loam
15to 19 inches—indurated, very gravelly hardpan
19 to 60 inches—grayish brown gravelly loamy
sand

Depth class: Shallow (12 to 20 inches) to the hardpan;
very deep (more than 60 inches) to bedrock

Drainage class: Well drained

Permeability: Slow above the hardpan; very rapid below
the hardpan

Available water capacity: About 2 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 9 and 15
inches

Carbonates: Strongly effervescent between depths of
13 and 15 inches; violently effervescent below this
depth

Contrasting Inclusions

» Rock outcrop

» Coglin soils that are on tablelands and have black
sagebrush in the potential plant community

» Strips of Rubble land that extend downslope in areas
of the Floke soll

 Floke soils that have a thinner surface layer and
support dominantly Sandberg bluegrass

 Freznik soils that support dominantly Sandberg
bluegrass

» Anawalt soils that are on tablelands

 Soils that have slopes of less than 2 percent or more
than 15 percent

* Soils that are similar to the Floke soil but have
bedrock or a hardpan at a depth of 10 inches or less

Major Use
Livestock grazing
Major Management Factors

Floke soil—stones on the surface, depth to the
claypan, depth to the hardpan, permeability,
available water capacity, water erosion

Ratto soil—depth to the hardpan, permeability,
available water capacity, shrink-swell potential,
water erosion
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Dominant Vegetation in Potential Plant
Community

Floke soil—bluebunch wheatgrass, low sagebrush,
Sandberg bluegrass

Ratto soil—bluebunch wheatgrass, Wyoming big
sagebrush, Sandberg bluegrass

Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The claypan in the Floke soil restricts rooting depth.
» The hardpan in the Ratto soil restricts rooting depth.
» The surface layer of the Floke soil is saturated
following snowmelt.

» Pedestaled plants and an erosion pavement on the
Floke soil are the result of past erosion.

» The depth to the hardpan limits construction of water
impoundments.

» The depth to the hardpan limits placement of
fenceposts and makes special design of fences
necessary.

» The very stony surface layer of the Floke soil
restricts the operation of ground seeding equipment.
Other methods such as broadcast seeding should be
used.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the Floke soil is firm and the
preferred forage plants can withstand grazing pressure.
» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
droughtiness, shrinking and swelling, and a cool
growing season.

94A—Fluvaquents, 0 to 2 percent slopes

Composition

Fluvaquents and similar inclusions—90 percent
Contrasting inclusions—10 percent

Characteristics of the Fluvaquents

Position on landscape: Shorelines adjacent to Goose
Lake
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Parent material: Kind—Ilacustrine sediment; source—
tuff, basalt, rhyolite, volcanic ash

Elevation: 4,400 to 4,700 feet

Climatic factors:
Mean annual precipitation—14 to 16 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Reference profile:
0 to 2 inches—very dark grayish brown silty clay

loam
2 to 20 inches—dark brown, mottled silt loam
20 to 32 inches—pale brown very cobbly clay loam
32 to 60 inches—dark brown very gravelly coarse
sand

Depth class: Very deep (more than 60 inches)

Drainage class: Poorly drained and somewhat poorly
drained

Permeability: Slow and moderate

Available water capacity: About 8 inches

Hazard of erosion by water: Slight

Depth to seasonal high water table: November through
May—oO0 to 36 inches; rest of year—more than 36
inches

Frequency of flooding: Frequent for brief periods from
November through April

Salinity: Very slightly saline to strongly saline; salinity
is highest adjacent to the lake

Sodicity: Slightly sodic and moderately sodic

Carbonates: Slightly effervescent to violently
effervescent

Contrasting Inclusions

» Tandy soils that are on adjacent alluvial flats in
Goose Lake Valley

» Narrow dunelike strips that are at the upper edge of
the unit and consist of sandy material over extremely
gravelly sand

» Stream channels that cut and fill annually

Major Uses
Wildlife habitat, livestock grazing
Major Management Factors
Wetness, salinity, sodicity, permeability

Dominant Vegetation in Potential Plant
Community

Nuttall alkaligrass, inland saltgrass
Livestock Grazing

General management considerations:

 This unit provides food and cover for wetland wildlife.
» Grazing should be deferred during the period of
nesting for waterfowl.
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» Water on the surface and the high water table restrict
rooting depth and survival of plants.

 Salts reduce the amount of water available to plants
and restrict seedling survival.

» Excess sodium in the soils results in nutrient
imbalances and a caustic root environment.

* Dispersion and crusting of the surface reduce the
water intake rate and restrict seedling emergence and
survival.

» Stream corridors are subject to cutting and filling
during periods of flooding.

Suitable management practices:

» Delay grazing until the soils are adequately drained
and are firm enough to withstand trampling by
livestock.

« If this unit is seeded, select plants that tolerate
wetness, salinity, and sodicity and that provide cover
for nesting waterfowl.

95B—Fordney gravelly loamy sand, 0 to 5
percent slopes

Composition

Fordney soil and similar inclusions—385 percent
Contrasting inclusions—15 percent

Characteristics of the Fordney Soil

Position on landscape: Terraces

Parent material: Kind—alluvium, eolian sand; source—
tuff, basalt, volcanic ash

Elevation: 4,400 to 5,000 feet

Climatic factors:
Mean annual precipitation—10 to 14 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 7 inches—very dark grayish brown gravelly

loamy sand

7 to 46 inches—dark brown loamy sand
46 to 60 inches—brown sand

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Excessively drained

Permeability: Moderately rapid

Available water capacity: About 5 inches

Hazard of erosion: By water—slight; by wind—
moderate

Contrasting Inclusions

» Harriman soils that are on adjacent lake terraces and
have dominantly bluebunch wheatgrass, basin wildrye,
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and mountain big sagebrush in the potential plant
community

* Mesman soils that are on slightly lower lying lake
terraces and have dominantly needleandthread and
basin big sagebrush in the potential plant community

» McConnel soils that are on slightly lower lying lake
terraces and have dominantly Thurber needlegrass and
Sandberg bluegrass in the potential plant community
 Soils that have slopes of more than 5 percent

Major Uses
Livestock grazing, cropland
Major Management Factors
Permeability, wind erosion, available water capacity

Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, Thurber
needlegrass

Livestock Grazing

General management considerations:

» The low available water capacity limits forage
production and seedling survival.

 This unit is subject to wind erosion if the vegetation
is removed or degraded.

» The moderately rapid permeability and potential for
seepage limit construction of water impoundments.

» Range seeding controls blowing and drifting sand.

Suitable management practices:

* Minimize the risk of wind erosion by preserving the
existing plant cover, seeding, and accumulating litter
on the surface.

« If this unit is seeded, select plants that tolerate
droughtiness.

Cropland

General management considerations:

* Irrigation is needed for crops.

» Because of the moderately rapid permeability and
rapid water intake rate, this soil is best suited to
sprinkler irrigation.

» Because of the low available water capacity, light
and frequent applications of irrigation water are needed.
» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
* Trees and shrubs for windbreaks and environmental
plantings should be tolerant of droughtiness.

» The seedling mortality rate is moderate because of
the low available water capacity.
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Suitable management practices:

* Irrigate during the dry period in summer.

» Adjust the application of irrigation water to the
available water capacity, the water intake rate, and the
needs of the crop grown to avoid overirrigating and
leaching of plant nutrients.

» Reduce the risk of wind erosion by planting crops in
narrow strips at right angles to the prevailing wind,
maintaining crop residue on the surface, and using
minimum tillage.

* To ensure the establishment and survival of
seedlings, use continuous cultivation, mulch, or
herbicides to control competing vegetation.

95C—Fordney gravelly loamy sand, 5 to
15 percent slopes

Composition

Fordney soil and similar inclusions—385 percent
Contrasting inclusions—15 percent

Characteristics of the Fordney Soil

Position on landscape: Terraces

Parent material: Kind—alluvium, eolian sand; source—
tuff, basalt, volcanic ash

Elevation: 4,400 to 5,000 feet

Climatic factors:
Mean annual precipitation—10 to 14 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 7 inches—very dark grayish brown gravelly

loamy sand

7 to 46 inches—dark brown loamy sand
46 to 60 inches—brown sand

Depth class: Very deep (more than 60 inches) to
bedrock

Drainage class: Excessively drained

Permeability: Moderately rapid

Available water capacity: About 5 inches

Hazard of erosion: By water—slight; by wind—
moderate

Contrasting Inclusions

» Harriman soils that are on lake terraces and have
dominantly bluebunch wheatgrass, basin wildrye, and
mountain big sagebrush in the potential plant
community

* Mesman soils that are on slightly lower lying lake
terraces and have dominantly needleandthread and
basin big sagebrush in the potential plant community
» McConnel soils that are on slightly lower lying lake
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terraces and have dominantly Thurber needlegrass and
Sandberg bluegrass in the potential plant community
 Soils that have slopes of less than 5 percent or more
than 15 percent

Major Uses
Livestock grazing, cropland
Major Management Factors

Permeability, wind erosion, slope, available water
capacity

Dominant Vegetation in Potential Plant
Community

Idaho fescue, antelope bitterbrush, Thurber
needlegrass

Livestock Grazing

General management considerations:

» The low available water capacity limits forage
production and seedling survival.

 This unit is subject to wind erosion if the vegetation
is removed or degraded.

» The moderately rapid permeability and potential for
seepage limit construction of water impoundments.

» Range seeding controls blowing and drifting sand.

Suitable management practices:

» Minimize the risk of wind erosion by preserving the
existing plant cover, seeding, and accumulating litter
on the surface.

« If this unit is seeded, select plants that tolerate
droughtiness.

Cropland

General management considerations:

* Irrigation is needed for crops.

» Because of the slope and the rapid water intake rate,
this soil is best suited to sprinkler irrigation.

» Because of the droughtiness and low available water
capacity, light and frequent applications of irrigation
water are needed.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
* Trees and shrubs for windbreaks and environmental
plantings should be tolerant of droughtiness.

» The seedling mortality rate is moderate because of
the low available water capacity.

Suitable management practices:

* Irrigate during the dry period in summer.

» To reduce water erosion, adjust the application of
irrigation water to the water intake rate.
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» Adjust the application of irrigation water to the
available water capacity, the water intake rate, and the
needs of the crop grown to avoid overirrigating and
leaching of plant nutrients and to reduce runoff.

» Maintain crop residue on the surface to reduce water
erosion.

» Reduce the risk of wind erosion by planting crops in
narrow strips at right angles to the prevailing wind,
maintaining crop residue on the surface, and using
minimum tillage.

* To ensure the establishment and survival of
seedlings, use continuous cultivation, mulch, or
herbicides to control competing vegetation.

96C—Freznik very stony loam, thin
surface, 2 to 15 percent slopes

Composition

Freznik soil and similar inclusions—385 percent
Contrasting inclusions—15 percent

Characteristics of the Freznik Soil

Position on landscape: Tablelands

Parent material: Kind—colluvium over residuum;
source—tuff, basalt

Elevation: 5,600 to 6,400 feet

Climatic factors:
Mean annual precipitation—10 to 12 inches
Mean annual air temperature—43 to 45 degrees F
Frost-free period—50 to 70 days

Typical profile:
0 to 3 inches—very dark grayish brown very stony

loam

3 to 25 inches—dark yellowish brown clay
25 to 32 inches—yellowish brown clay loam
32 inches—slightly fractured basalt

Depth class: Moderately deep (20 to 40 inches) to
bedrock, very shallow (1 to 5 inches) to the
claypan

Drainage class: Well drained

Permeability: Upper 3 inches—moderate; below this
depth—very slow

Available water capacity: About 5 inches

Hazard of erosion by water: Moderate

Shrink-swell potential: High between depths of 3 and 25
inches

Contrasting Inclusions

» Rock outcrop

« Strips of Rubble land that extend downslope
» Deseed soils that are on tablelands and have
Wyoming big sagebrush in the potential plant
community
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» Carryback soils that are on tablelands and have
dominantly bluebunch wheatgrass in the potential plant
community

* Floke soils that are on tablelands

 Soils that have slopes of more than 15 percent
 Soils that have a cobbly or stony surface layer

Major Use
Livestock grazing
Major Management Factors

Stones on the surface, depth to the claypan,
permeability, depth to bedrock, shrink-swell
potential, available water capacity

Dominant Vegetation in Potential Plant
Community

Sandberg bluegrass, low sagebrush
Livestock Grazing

General management considerations:

 Cold soil temperatures and a short growing season
limit the period of plant growth.

» The claypan and bedrock restrict rooting depth.

» The surface layer is saturated following snowmelt.

» The depth to bedrock limits construction of water
impoundments.

» The very stony surface layer restricts the operation
of ground seeding equipment. Other methods such as
broadcast seeding should be used.

» Pedestaled plants and an erosion pavement are the
result of past erosion.

» The clayey layer expands when wet and contracts
when dry, which can rip and tear plant roots.

» Special design of fences is needed because of the
subsoil that expands when wet and contracts when dry
and because of the rock fragments on the surface.

» The low available water capacity limits forage
production and seedling survival.

* Livestock herd and graze in the less stony areas of
the unit.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.

Suitable management practices:

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

» Delay grazing until the soil is firm and the preferred
forage plants can withstand grazing pressure.

» Minimize the risk of erosion by preserving the
existing plant cover, seeding, accumulating litter on the
surface, and maintaining adequate plant cover.

« If this unit is seeded, select plants that tolerate
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droughtiness, shrinking and swelling, and a cool
growing season.

97A—Goose Lake silt loam, 0 to 1 percent
slopes

Composition

Goose Lake soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Goose Lake Soil

Position on landscape: Lake terraces

Parent material: Kind—Ilacustrine sediment, alluvium;
source—tuff, rhyolite, basalt

Elevation: 4,500 to 4,725 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 6 inches—Dblack silt loam
6 to 10 inches—very dark gray silt loam
10 to 42 inches—very dark gray silty clay
42 to 62 inches—dark gray clay loam

Depth class: Very deep (more than 60 inches) to
bedrock, shallow (13 to 20 inches) to the clayey
layer

Drainage class: Poorly drained

Permeability: Slow

Available water capacity: About 9 inches

Hazard of erosion by water: None or slight

Depth to seasonal high water table: February through
August—6 inches above the surface to 48 inches
below the surface; rest of year—more than 48
inches

Frequency of flooding: Rare

Shrink-swell potential: High between depths of 10 and
42 inches

Contrasting Inclusions

» Thunderegg soils that are on terraces, some of which
are slightly higher lying

» Lakeview soils that are on slightly higher lying
terraces and have dominantly basin wildrye and basin
big sagebrush in the potential plant community
 Stockdrive soils that are on slightly higher lying
terraces and have dominantly basin wildrye, inland
saltgrass, and black greasewood in the potential plant
community
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Major Uses
Cropland, hayland, livestock grazing, wildlife habitat
Major Management Factors

Wetness, shrink-swell potential, permeability, clayey
layer

Dominant Vegetation in Potential Plant
Community

Tufted hairgrass
Livestock Grazing

General management considerations:

 This unit provides food and cover for wetland wildlife
in spring.

» Grazing should be deferred during the period of
nesting for waterfowl.

» Grazing when the soil is wet results in compaction
and puddling of the surface layer.

» A high water table early in the growing season
restricts the rooting depth of non-water-tolerant plants.
» The clayey layer restricts rooting depth and water
movement.

» The clayey layer expands when wet and contracts
when dry, which makes special design of fences
necessary.

Suitable management practices:

» Delay grazing until the soil is adequately drained
and is firm enough to withstand trampling by
livestock.

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

« If this unit is seeded, select plants that tolerate
wetness and shrinking and swelling and that provide
cover for nesting waterfowl.

Cropland and Hayland

General management considerations:

» Wetness limits the choice of hay and pasture plants
and other crops.

» The rooting depth is limited by the clayey layer.

» The seasonal high water table provides some
supplemental moisture for plants in summer.

* Irrigation is needed for most crops.

* Suitable irrigation methods include sprinkler, furrow,
and border systems.

« If furrow or border irrigation systems are used, land
leveling may be needed to ensure uniform application
of water.
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 To avoid exposing the clayey layer, land smoothing
that involves only shallow cuts is best suited.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
* Trees and shrubs for windbreaks and environmental
plantings should be tolerant of wetness.

» Because this soil is poorly drained, the seedling
mortality rate is moderate.

» Spring planting may be delayed because of wetness.

Suitable management practices:
» Use open ditches to remove surface water in spring.

* Irrigate during the dry period late in summer or in fall.

» Because the permeability is slow, regulate the
application of irrigation water to avoid ponding of the
surface and the buildup of a perched water table.

» Maintain soil tilth and reduce compaction of the soil
by returning crop residue to the soil and keeping tillage
at a minimum.

98A—Goose Lake silt loam, sodic,0to 1
percent slopes

Composition

Goose Lake soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Goose Lake Soil

Position on landscape: Lake terraces

Parent material: Kind—Ilacustrine sediment; source—
tuff, rhyolite, basalt, volcanic ash

Elevation: 4,500 to 4,725 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 6 inches—Dblack silt loam
6 to 10 inches—very dark gray silt loam
10 to 42 inches—very dark gray silty clay
42 to 62 inches—dark gray clay loam

Depth class: Very deep (more than 60 inches) to
bedrock, shallow (13 to 20 inches) to the clayey
layer

Drainage class: Poorly drained

Permeability: Slow

Available water capacity: About 7 inches

Hazard of erosion by water: None or slight

Depth to seasonal high water table: February through
August—=6 inches above the surface to 48 inches
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below the surface; rest of year—more than 48
inches
Frequency of flooding: Rare
Shrink-swell potential: High between depths of 10 and
42 inches
Salinity: Slightly saline in the upper 10 inches
Sodicity: Slightly sodic in the upper 10 inches
Contrasting features:
» Thunderegg soils that are on terraces, some of which
are slightly higher lying, and have dominantly tufted
hairgrass and Nebraska sedge in the potential plant
community
» Lakeview soils that are on slightly higher lying
terraces and have dominantly basin wildrye and basin
big sagebrush in the potential plant community
 Stockdrive soils that are on slightly higher lying
terraces and have dominantly basin wildrye, inland
saltgrass, and black greasewood in the potential plant
community

Major Uses
Hayland, livestock grazing, wildlife habitat
Major Management Factors

Wetness, shrink-swell potential, permeability, sodicity,
salinity, clayey layer

Dominant Vegetation in Potential Plant
Community

Nuttall alkaligrass, inland saltgrass
Livestock Grazing

General management considerations:

 This unit provides food and cover for wetland wildlife.
» Grazing should be deferred during the period of
nesting for waterfowl.

» Grazing when the soil is wet results in compaction
and puddling of the surface.

 Salts reduce the amount of water available to plants
and restrict seedling survival.

» A high water table early in the growing season
restricts the rooting depth of non-water-tolerant plants.
» The clayey layer restricts rooting depth and water
movement.

» The clayey layer expands when wet and contracts
when dry, which makes special design of fences
necessary.

Suitable management practices:

» Delay grazing until the soil is adequately drained and
is firm enough to withstand trampling by livestock.

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

« If this unit is seeded, select plants that tolerate
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wetness, sodicity, salinity, and shrinking and swelling
and that provide cover for nesting waterfowl.

Hayland

General management considerations:

* Wetness, salinity, and sodicity limit the choice of
hay and pasture plants.

» The rooting depth is limited by the clayey layer.

» The seasonal high water table provides supplemental
moisture for plants in summer.

* Removal of salts and sodium is difficult unless the
soil is drained.

* Irrigation may be needed to meet the needs of the
crops grown and to leach salts below the root zone.

* Suitable irrigation methods include sprinkler, furrow,
and border systems.

« If furrow or border irrigation is used, land leveling
may be needed for uniform application of irrigation
water.

 To avoid exposing the clayey layer, land smoothing
that involves only shallow cuts is best suited.

» The soil ties up large amounts of phosphorus, which
limits the amount that is available to plants.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
« Irrigation and drainage are needed for intensive
management.

» Because of the content of salts, trees and shrubs
suitable for windbreaks and environmental plantings
are limited and the seedling mortality is severe.

» Spring planting may be delayed because of wetness.

Suitable management practices:

» Use open ditches to remove surface water in spring.
» Reduce the content of salts and sodium by applying
proper amounts of soil amendments and by leaching.
« Irrigate during the dry period late in summer or early
in fall.

» Because permeability is slow, regulate the
application of irrigation water to avoid ponding of the
surface and the buildup of a perched water table.

» Maintain soil tilth and reduce soil compaction by
returning crop residue to the soil and keeping tillage at
a minimum.

» Select plants that can tolerate wetness.
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99A—Goose Lake silty clay loam, wet, 0 to
1 percent slopes

Composition

Goose Lake soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Goose Lake Soil

Position on landscape: Lake terraces

Parent material: Kind—Ilacustrine sediment; source—
tuff, rhyolite, basalt

Elevation: 4,500 to 4,725 feet

Climatic factors:
Mean annual precipitation—14 to 18 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—70 to 110 days

Typical profile:
0 to 6 inches—black silty clay loam
6 to 10 inches—very dark gray silt loam
10 to 42 inches—very dark gray silty clay
42 to 62 inches—dark gray clay loam

Depth class: Very deep (more than 60 inches) to
bedrock, shallow (13 to 20 inches) to the clayey
layer

Drainage class: Poorly drained

Permeability: Slow

Available water capacity: About 9 inches

Hazard of erosion by water: None or slight

Depth to seasonal high water table: February through
August—12 inches above the surface to 36 inches
below the surface; rest of year—more than 36
inches

Frequency of flooding: Rare

Shrink-swell potential: High between depths of 10 and
42 inches

Contrasting Inclusions

» Thunderegg soils that are on terraces, some of which
are slightly higher lying, and have dominantly tufted
hairgrass and Nebraska sedge in the potential plant
community.

 Lakeview soils that are on slightly higher lying
terraces and have dominantly basin wildrye and basin
big sagebrush in the potential plant community.
 Stockdrive soils that are on slightly higher lying
terraces and have dominantly basin wildrye, inland



152

saltgrass, and black greasewood in the potential plant
community

Major Uses
Hayland, livestock grazing, wildlife habitat
Major Management Factors

Wetness, shrink-swell potential, permeability, clayey
layer

Dominant Vegetation in Potential Plant
Community

Spikerush, dock, Baltic rush
Livestock Grazing

General management considerations:

 This unit provides food and cover for wetland wildlife.
» Grazing should be deferred during the period of
nesting for waterfowl.

» Grazing when the soil is wet results in compaction
and puddling of the surface.

» A high water table early in the growing season
restricts the rooting depth of non-water-tolerant plants.
» The clayey layer restricts the rooting depth and water
movement.

» The clayey layer expands when wet and contracts
when dry, which makes special design of fences
necessary.

Suitable management practices:

» Delay grazing until the soil is adequately drained and
is firm enough to withstand trampling by livestock.

» Delay grazing until late in spring when forage plants
have achieved sufficient growth.

« If this unit is seeded, select plants that tolerate
wetness and shrinking and swelling and that provide
cover for nesting waterfowl.

Hayland

General management considerations:

» Wetness limits the choice of hay and pasture plants.
» The rooting depth is limited by the clayey layer.

» The seasonal high water table provides some
supplemental moisture for plants in summer.

* Irrigation may be needed late in summer or in fall.

« Suitable irrigation methods include sprinkler, furrow,
and border systems.

« If furrow or border irrigation is used, land leveling
may be needed for uniform application of water.

» To avoid exposing the clayey layer, land leveling that
involves only shallow cuts is best suited.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive

Soil Survey

material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
* Trees and shrubs for windbreaks or environmental
plantings should be tolerant of wetness.

» Because this soil is poorly drained, the seedling
mortality rate is moderate.

Suitable management practices:

« Irrigate during the dry period late in summer and in
fall.

» Use open ditches to remove surface water in spring.
» Because permeability is slow, regulate the
application of irrigation water to avoid ponding of the
surface and the buildup of a perched water table.

* Maintain tilth and reduce compaction by returning
crop residue to the soil.

100C—Hager complex, 2 to 15 percent
slopes

Composition

Hager soil and similar inclusions—45 percent

Hager soil, thin surface, and similar inclusions—40
percent

Contrasting inclusions—15 percent

Characteristics of the Hager Soils

Position on landscape: Tablelands
Parent material: Kind—colluvium, residuum; source—
basalt, tuff
Elevation: 4,500 to 5,200 feet
Climatic factors:
Mean annual precipitation—8 to 10 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—90 to 110 days
Typical profile of the Hager soil:
0 to 8 inches—very dark grayish brown and dark
brown cobbly loam
8 to 24 inches—brown and dark yellowish brown
silty clay loam
24 to 37 inches—dark yellowish brown loam
37 to 42 inches—indurated hardpan
42 inches—tuff
Typical profile of the Hager soil, thin surface:
0 to 3 inches—dark brown extremely stony loam
3to 12 inches—dark yellowish brown and brown
silty clay loam
12 to 37 inches—dark yellowish brown loam
37 to 42 inches—indurated hardpan
42 inches—tuff
Carbonates: Hager soil—slightly effervescent between
depths of 24 and 37 inches; Hager soll, thin
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surface—violently effervescent between depths of
12 and 42 inches

Depth class: Moderately deep (20 to 40 inches) to the
hardpan; deep (40 to 60 inches) to bedrock

Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 4 inches

Hazard of erosion by water: Slight or moderate

Contrasting Inclusions

 Drakesflat soils that are on tablelands near the
higher elevations and that have dominantly bluebunch
wheatgrass and Sandberg bluegrass in the potential
plant community

* Felcher soils that are on adjacent steep escarpments
and have dominantly bluebunch wheatgrass and
antelope bitterbrush in the potential plant community
» Coglin soils that are near the higher elevations

» Old Camp soils that are near the lower elevations
and have dominantly Indian ricegrass and Thurber
needlegrass in the potential plant community

 Soils that are similar to the Hager soils but have a
hardpan at a depth of 20 inches or less

 Soils that have slopes of less than 2 percent

Major Use
Livestock grazing
Major Management Factors

Hager soil—available water capacity, depth to the
hardpan, water erosion, calcareous layer

Hager, thin surface—stones on the surface, water
erosion, available water capacity, depth to the
hardpan, calcareous layer

Dominant Vegetation in Potential Plant
Community

Hager soil—Thurber needlegrass, Wyoming big
sagebrush, Indian ricegrass, bottlebrush
squirreltail, spiny hopsage

Hager soil, thin surface—black sagebrush, bottlebrush
squirreltail, Sandberg bluegrass

Livestock Grazing

General management considerations:

» The low precipitation and low available water
capacity limit forage production and seedling survival.
» Some areas of this unit have a thin surface layer
because of past erosion. These areas support
dominantly black sagebrush.

» The extremely stony surface layer of the Hager soill,
thin surface, restricts rooting depth and seedling
emergence.

» Seeding areas of the more favorable Hager soil in
this unit is difficult because of the pattern in which they
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occur with areas of the less favorable extremely stony
Hager soil, thin surface.

» The extremely stony surface layer of the Hager soll,
thin surface, restricts the operation of ground seeding
equipment. Other methods such as broadcast seeding
should be used.

» Because of the high corrosivity to uncoated steel,
protection from corrosion or use of noncorrosive
material, such as concrete, aluminum, galvanized
steel, or plastics, is needed for structures or pipelines.
 This unit is suited to grazing in winter.

Suitable management practices:

» Minimize erosion of the surface layer to maintain
forage production.

» Minimize the risk of water erosion by preserving the
existing plant cover, seeding, and accumulating litter
on the surface.

« If this unit is seeded, select plants that tolerate
droughtiness.

101C—Hallihan gravelly fine sandy loam,
0 to 15 percent slopes

Composition

Hallihan soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Characteristics of the Hallihan Soil

Position on landscape: Mountainsides
Parent material: Kind—colluvium, residuum; source—
rhyolite
Elevation: 6,300 to 7,200 feet
Climatic factors:
Mean annual precipitation—30 to 34 inches
Mean annual air temperature—41 to 45 degrees F
Frost-free period—20 to 50 days
Period of snowpack: More than 12 inches—December
through April; more than 48 inches—January
through March
Typical profile:
2 inches to 0—white fir and lodgepole pine needles
0 to 2 inches—black gravelly fine sandy loam
2 to 13 inches—dark brown and dark yellowish
brown gravelly fine sandy loam
13to 21 inches—dark yellowish brown very
gravelly fine sandy loam
21to 43 inches—pale brown very gravelly sandy
loam
43 to 60 inches—pale brown extremely gravelly
sandy loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Somewhat excessively drained
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Permeability: Moderately rapid
Available water capacity: About 4 inches
Hazard of erosion by water: Slight or moderate

Contrasting Inclusions

» Twelvemile soils that are on adjacent, south-facing
mountainsides

* Soils that are similar to the Hallihan soil but have
bedrock at a depth of 40 to 60 inches

Major Use
Woodland
Major Management Factors

Cold temperatures in summer, available water capacity,
rock fragments

Dominant Vegetation in Potential Plant
Community

White fir, ponderosa pine
Woodland

Estimated growth at culmination of mean annual
increment: 57 cubic feet per acre per year for white
fir at age 70

General management considerations:

» Accumulations of snow can bend or break small
trees.

» Wet, unsurfaced roads and skid trails are firm.
 Dry, unsurfaced roads and skid trails are dusty.

* Cuts and fills are stable.

» The rock fragments limit the planting of trees.

» Because of the droughtiness and the cold
temperatures in summer, larger than normal planting
stock, a higher planting rate, or additional plantings
may be needed.

» To minimize soil displacement and compaction, use
designated skid trails and low-pressure ground
equipment, log in areas that are covered with a
minimum of 12 inches of snow or that have a frozen
surface layer, and avoid logging in spring when the soil
is wet.

102E—Hallihan gravelly fine sandy loam,
15 to 40 percent north slopes

Composition

Hallihan soil and similar inclusions—85 percent
Contrasting inclusions—15 percent

Soil Survey

Characteristics of the Hallihan Soil

Position on landscape: Mountainsides
Parent material: Kind—colluvium, residuum; source—
rhyolite
Elevation: 6,300 to 7,200 feet
Climatic factors:
Mean annual precipitation—30 to 34 inches
Mean annual air temperature—41 to 45 degrees F
Frost-free period—20 to 50 days
Period of snowpack: More than 12 inches—December
through April; more than 48 inches—January
through March
Typical profile:
2 inches to 0—white fir and lodgepole pine needles
0 to 2 inches—black gravelly fine sandy loam
2 to 13 inches—dark brown and dark yellowish
brown gravelly fine sandy loam
13to 21 inches—dark yellowish brown very
gravelly fine sandy loam
21to 43 inches—pale brown very gravelly sandy
loam
43 to 60 inches—pale brown extremely gravelly
sandy loam
Depth class: Very deep (more than 60 inches) to
bedrock
Drainage class: Somewhat excessively drained
Permeability: Moderately rapid
Available water capacity: About 4 inches
Hazard of erosion by water: Severe

Contrasting Inclusions

» Chocktoot, Hammersley, and Kittleson soils that are
on adjacent mountainsides

» Twelvemile soils that are on adjacent, south-facing
mountainsides

 Longjohn soils that are on adjacent, higher lying
mountainsides

* Soils that are similar to the Hallihan soil but have
bedrock at a depth of 40 to 60 inches

Major Use
Woodland
Major Management Factors

Cold temperatures in summer, slope, available water
capacity, rock fragments, water erosion

Dominant Vegetation in Potential Plant
Community

White fir, ponderosa pine
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Woodland

Estimated growth at culmination of mean annual
increment: 57 cubic feet per acre per year for white
fir at age 70

General management considerations:

» Accumulations of snow can bend or break small
trees.

» Wet, unsurfaced roads and skid trails are firm.
 Dry, unsurfaced roads and skid trails are dusty.
Cuts and fills ravel when dry.

» The rock fragments make tree planting difficult.
 To protect the quantity and quality of the water, a

buffer zone should be maintained around riparian areas.

Management of these areas should be designed to
minimize disturbance. Trees should not be felled into or
skidded through riparian areas.

» Because of the droughtiness and the cold
temperatures in summer, larger than normal planting
stock, a hig