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This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1970-75. Soil
names and descriptions were approved in 1976. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1976. This
survey was made cooperatively by the Soil Conservation Service, the Forest
Service, and the South Dakota Agricultural Experiment Station. It is part of the
technical assistance furnished to the Lawrence Conservation District.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.

Cover: Valley of Marshdale-Maitland assoclation, sloping.
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Foreword

The Soil Survey of Lawrence County, South Dakota contains much infor-
mation useful in any land-planning program. Of prime importance are the pre-
dictions of soil behavior for selected land uses. Also highlighted are limitations
or hazards to land uses that are inherent in the soil, improvements needed to
overcome these limitations, and the impact that selected land uses will have on
the environment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it o determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any speciai practices that may be needed to insure proper perform-
ance. Conservationists, teachers, students, and specialists in recreation, wildlife
management, waste disposal, and pollution control can use the soil survey to
help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground 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 kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

This soil survey can be useful in the conservation, development, and pro-
ductive use of soil, water, and other resources.

R. D. Swenson
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF LAWRENCE COUNTY, SOUTH DAKOTA

By Arvid C. Meland, Soil Conservation Service

Soil surveyed by Arvid C. Meland and T. J. Ollila, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in cooperation with the
Forest Service and the South Dakota Agricultural Experiment Station

LAWRENCE COUNTY is in the extreme west-central
part of South Dakota (see map on facing page). It has
an area of about 512,000 acres. Except for the northern
part, the county is made up of the Black Hills. Dead-
wood, the county seat, is in the east-central part of the
county. lts population was 2,409 in 1970. Other towns
and villages are Lead, Nemo, Spearfish, St. Onge, and
Whitewood.

Livestock farming and ranching are the main farm en-
terprises. Irrigation is important in the northern part of
the county along the main creeks and the Redwater
River. About 33 percent of the county is used for farming
and grazing, and about 67 percent is in forest.

General nature of the county

This section gives general information concerning the
county. It discusses climate, physiography and relief, set-
tlement, farming, and natural resources and industry.

Climate

Climatic data in this section were specially prepared for the Soil
Conservation Service by the National Climatic Center, Asheville, North
Carolina.

In summer, Lawrence County usually is warm, and hot
days occur frequently. In winter, periods of very cold
weather are caused by Artic air moving in from the north
or northwest. These cold periods alternate with milder
periods that occur often when westerly winds are
warmed as they move downslope. Most precipitation
falls as rain during the warmer part of the year and is
normally heaviest late in spring and early in summer.
Winter snowfalls are frequent, but snow cover usually
disappears during mild periods, except at higher eleva-
tions.

Tables 1 and 2 give data on temperature and precipi-
tation for the survey area, as recorded at Lead and

Spearfish for the period 1951 to 1974. Tables 3 and 4
show probable dates of the first freeze in fall and the
last freeze in spring. Tables 5 and 6 provide data on
length of the growing season.

In winter, the average temperature is 27 degrees F,
and the average daily minimum temperature is 16 de-
grees. The lowest temperature on record, which oc-
curred on December 30, 1968, is -30 degrees. In
summer the average temperature is 65 degrees, and the
average daily maximum temperature is near 80 degrees.
The highest recorded temperature, which occurred on
July 9, 1954, is 106 degrees.

Growing degree days, shown in tables 5 and 6, 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 F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop be-
tween the last freeze in spring and the first freeze in fall.

Of the total annual precipitation, 17 inches, or 70 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
15 inches. The heaviest 1-day rainfall during the period
of record was 5.65 inches on March 14, 1973. Thunder-
storms occur on about 42 days each year, and occur
mostly in the summer.

Average seasonal snowfall is 155 inches. The greatest
snow depth at any one time during the period of record
was 48 inches. On the average, 50 days have at least 1
inch of snow on the ground, but the number of such
days varies greatly from year to year.

The average relative humidity in midafternoon is about
50 percent. Humidity is higher at night, and the average
at dawn is about 70 percent. The percentage of possible
sunshine is 68 in summer and 56 in winter. The prevail-
ing wind is from the north-northwest. Average windspeed
is highest, 13 miles per hour, in April.



Several times each winter storms with snow and high
wind bring blizzard conditions to the county. Hail during
summer thunderstorms occurs in small scattered areas.

Physiography and relief

Lawrence County is in the northern part of the Black
Hills. Spearfish and Whitewood Creeks and their tributar-
ies drain the northern part of Lawrence County. They
flow into the Belle Fourche and Redwater Rivers. Nu-
merous small drainageways that eventually enter Rapid
Creek drain the southern part of the county. These drain-
age systems flow easterly to the Cheyenne River.

The southern part of Lawrence County consists of
moderately sloping to very steep mountains. A ridge,
locally called the Hogback, is 1 mile to 2 miles outside
the Black Hills. The plain beyond the Black Hills, in the
northern part of the county, is moderately dissected by
streams and entrenched drainageways.

Settlement of the county

Lawrence County was created in 1875 by an act of the
Dakota Territory Legislature. The county was named in
honor of Colonel John Lawrence, an early territorial leg-
islator.

In the fall of 1875, gold was discovered by John B.
Pearson in Deadwood Gulch. The following spring most
of the gold seekers from the Custer area moved to the
Deadwood area and staked claims around Deadwood,
Gold Run, and Whitetail Gulches.

The summer of 1876 was a time of turmoil and growth.
Among the many people who came to the area with the
goldrush were Calamity Jane, Wild Bill Hickock, Potato
Creek Johnny, and Preacher Smith. Fred and Moses
Manuel staked a claim which was purchased in the
spring of 1877 by a group of mining men and incorporat-
ed as the Homestake Mining Company. This area is
known today as the Open Cut.

In 1910, the population of Lawrence County reached
the alltime high of 19,694. The population in 1970, ac-
cording to the U. S. Census, was 17,453 (77). Lead, the
site of the Homestake Gold Mine, is the largest city in
Lawrence County and has a population of 5,420.

Farming

Livestock farming and ranching is the main agricultural
enterprise in Lawrence County. About 87 percent of the
total cash farm income is from the sale of livestock and
livestock products (6). In 1969, Lawrence County had
257 farms and 233,745 acres of farmland. The average
farm was 909 acres in size.

About 9 percent of the cash farm income is from
cultivated crops. Hay is the main crop and accounts for
67 percent of the total value of all crops. Other crops
are alfalfa hay, oats, winter wheat, spring wheat, and

SOIL SURVEY

wild hay. The main irrigated crops in Lawrence County
are alfalfa hay and corn.

Natural resources and industry

Timber is the largest natural resource in Lawrence
County. Three large sawmills and many small mills pro-
duce posts, poles, and dimensional lumber. Logs for
making paper and wood chips for making chipboard are
shipped out of the county by rail.

In most parts of the Black Hills in Lawrence County,
water is adequate for domestic use and for watering
livestock. On the prairie outside the Black Hills, small
dams are used to supply livestock with water. Along
Spearfish Creek and the Redwater River, areas of soil
are irrigated.

The Homestake Gold Mine is the largest producer of
gold in the Western Hemipshere. It is the largest single
employer in Lawrence County.

Recreation is an important source of income in Law-
rence County. In summer, the Black Hills are used by
many tourists for hiking, fishing, camping, and sightsee-
ing. In fall and winter, they are used for hunting, snow-
mobiling, and skiing.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.

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

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
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others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections “General soil map for broad
land-use planning” and “Soil maps for detailed plan-
ning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of rangeland and woodland,
engineers, planners, developers and builders, home-
buyers, and those seeking recreation.

General soil map for broad land-use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each map unit is a
unigue natural landscape. Typically, a map unit consists
of one or more major soils and some minor soils. It is
named for the major soils. The soils making up one unit
can occur in other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

The units on the general soil map of this county have
been grouped for broad interpretative purposes. The 4

broad groups and the 10 map units are described on the
pages that follow. The names of the map units do not
coincide exactly with those in the recently published sur-
veys of adjacent Butte and Meade Counties. This is
because of differences in detail of the general soil map
and also because of changes in the soil classification
system.

Areas dominated by well drained to
excessively drained, nearly level to very
steep soils

The map units in this group are on uplands on high
terraces and along drainage divides. The relief is domi-
nantly gently sloping and moderately sloping, but it is
steeper on some of the ridges and drainageways. The
soils are loamy, silty, and clayey and are dominantly
moderately deep and deep over sandstone, siltstone,
and shale.

About 40 percent of the acreage of this group of units
is in cultivated crops. Much of the cropland in Lawrence
County is in this group. Wheat is an important cash crop,
and feed and forage crops are also grown. Some of the
soils are irrigated. The map units in this group make up
about 18 percent of the county.

1. Nevee-Vale-Tilford

Deep, well drained, nearly level to strongly sloping silty
soils; on uplands

This map unit consists of upland plains and high ter-
races. It is in a valley between a sandstone ridge and
the Black Hills. Slopes generally are long and are mostly
nearly level to moderately sloping but are steeper on the
sides of some ridges and along entrenched drain-
ageways (fig. 1).

This map unit makes up about 9 percent of the county.
It is about 35 percent Nevee soils, 30 percent Vale soils,
20 percent Tilford soils, and 15 percent minor soils.

Nevee soils are on smooth sides of low upland ridges.
Slopes generally are less than 15 percent. Nevee soils
have a surface layer of reddish brown silt loam. The
underlying material is very friable, calcareous silt loam.

Vale soils are on terraces and lower side slopes.
Slopes are long and smooth and generally are less than
9 percent. Vale soils have a surface layer of dark brown
silt loam and a subsoil of firm silty clay loam and loam.
The underlying material is calcareous loam.

Tilford soils are on rises above the lower side slopes
on uplands. Slopes generally are less than 9 percent.
Tilford soils have a surface layer of brown silt loam and
a subsoil of friable, calcareous silt loam. The underlying
material is calcareous silt loam.

Nevee soils are low in fertility, and Vale and Tilford
soils are medium in fertility. These soils have moderate
permeability and high available water capacity.



Minor soils in this unit are Gypnevee and Rekop soils
that contain gypsum and are intermingled with outcrops
of gypsum, on some of the higher ridges, and very poorly
drained Higgins soils that have more gypsum than those
soils, on bottom lands. Also included are Savo and
Weber soils that have more sand and gravel in the
underlying material than the major soils, on terraces and
aliuvial fans on the lower parts of the landscape, and
gravelly Nihill soils, on terrace fronts above the shallow
Spearfish soils which are on steep upper valley side
slopes.

About 60 percent of the acreage of this unit is used
for cultivated crops. Wheat is grown as a cash crop.
Because cattle ranching and general livestock farming
are the main farm enterprises, much of the cropland is
used for feed and forage crops for livestock. The steeper
and more rolling parts of the unit are in native grass and
are used for grazing. Runoff is slow or medium on most
soils. Conserving moisture and controlling erosion are
the main concerns of management. Soil blowing is an
additional concern on the Nevee soil.

The major soils in this unit have fair or good potential
for cultivated crops, rangeland, and environmental plant-
ings. These soils generally have good potential for build-
ing sites and fair potential for local roads and streets and
most sanitary facilities. The limitations of these soils gen-
erally are easy to overcome.

2. Butche-Satanta-Boneek

Shallow and deep, well drained to excessively drained,
nearly level to very steep loamy and silty soils; on up-
lands

This map unit consists of upland ridges and terraces. It
makes up the high ridges and outer side slopes of a
sandstone ridge just outside the Black Hills. Slopes are
mostly nearly level to moderately sloping but are steeper
on the upper edges of ridges and on the side slopes
along drainageways (fig. 2).

This map unit makes up about 6 percent of the county.
It is about 35 percent Butche soils, 20 percent Satanta
soils, 15 percent Boneek soils, and 30 percent minor
soils.

Butche soils are on upland divides and valley side
slopes. Slopes generally are 8 to 50 percent. Butche
soils have a surface layer of brown, stony loam. The
underlying material is very friable, stony loam. Indurated
sandstone is at a depth of 13 inches.

Satanta soils are on smooth uplands. Slopes generally
are 0 to 9 percent. Satanta soils have a surface layer of
brown loam and a subsoil of friable and very friable clay
loam and sandy clay loam. The underlying material is
calcareous sandy clay loam.

Boneek soils are on terraces and lower side slopes of
uplands. Slopes generally are 0 to 9 percent. Boneek
soils have a surface layer of dark grayish brown silt loam
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and a subsoil of friable siity clay loam and silt loam. The
underlying material is calcareous silt loam.

Butche soils are low in fertility, and Satanta and
Boneek soils are medium in fertility. Butche soils have
very low available water capacity, and Satanta and
Boneek soils have high available water capacity. All of
these soils have moderate permeability.

Minor soils in this unit are Canyon and Bridget soils
that have lime nearer the surface and more very fine
sand than the major soils, on side slopes below the
ridges, and Midway and Razor soils that have more clay
than those soils, on the lower side slopes and along
some drainageways.

About 20 percent of the acreage of this unit is used
for cultivated crops. Most crops are grown on the
Boneek and Satanta soils. Wheat is grown as a cash
crop. Because cattle ranching is the main farm enter-
prise, much of the cropland is used for feed and forage
crops for livestock. The steeper and more rolling parts of
the unit are in native grass and are used for grazing.
Runoff is medium or rapid on most soils. Controlling
erosion is the main concern of management.

Butche soils have fair potential for rangeland and poor
potential for cultivated crops, windbreaks and environ-
mental plantings, building sites, and sanitary facilities.
The shallow depth to bedrock and steep slopes are
severe limitations which are difficult to overcome. Most
of the Boneek and Satanta soils have good potential for
rangeland, cultivated crops, windbreaks and environmen-
tal plantings, local roads and streets, most building sites,
and most sanitary facilities. The limitations of these soils
generally are easy to overcome.

3. Nunn-Kyle-Pierre

Deep and moderately deep, well drained, nearly level to
moderately steep loamy and clayey soils; on uplands

This map unit is on sedimentary uplands and alluvial
terraces and is dissected by narrow drainageways.
Slopes are mostly nearly level to moderately sloping but
are steeper on the sides of entrenched drainageways.
The drainage pattern is well defined and consists of
many small drainageways that join to form main drain-
ageways that flow out of the area.

This map unit makes up about 3 percent of the county.
It is about 25 percent Nunn soils, 20 percent Kyle soils,
20 percent Pierre soils, and 35 percent minor soils.

Nunn soils are on upland terraces. Slopes are less
than 9 percent. Nunn soils have a surface layer of gray-
ish brown clay loam and a subsoil of firm clay loam. The
underlying material is calcareous clay loam.

Kyle soils are on uplands and alluvial fans. Slopes
generally are less than 6 percent. Kyle soils have a
surface layer of grayish brown clay and a subsoil of very
firm clay. The underlying material is clay.

Pierre soils are on uplands. Slopes generally are less
than 25 percent. Pierre soils have a surface layer of clay
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and a subsoil of firm clay. The underlying material is
clay. Shale is at a depth of 29 inches.

Nunn, Kyle, and Pierre soils are medium in fertility.
Nunn soils have high available water capacity and mod-
erately slow permeability. They have high shrink-swell
potential in the subsoil. Kyle soils have low or moderate
available water capacity, and Pierre soils have very low
or low available water capacity. Kyle and Pierre soils
have very slow permeability and high shrink-swell poten-
tial.

Minor soils in this ‘unit are Hisle soils that have clay-
pans, on lower side slopes, and shallow Enning and
moderately deep Minnequa soils that are calcareous, on
higher ridges of uplands.

About 20 percent of the acreage of this unit is used
for cultivated crops. Most of the cropland is on the Nunn
soils. Wheat is the main cash crop. Because cattle
ranching and general livestock farming are the main farm
enterprises, much of the cropland is used for feed and
forage crops for livestock. The steeper parts of the unit
are in native grass and are used for grazing. Runoff is
slow or medium on the Nunn and Kyle soils and medium
or rapid on the Pierre soils. Controlling erosion and con-
serving moisture are the main concerns of management.

The major soils in this unit have fair or good potential
for cultivated crops, rangeland, and environmental plant-
ings. They have poor or fair potential for most sanitary
facilities, building sites, and local roads and streets. Most
of the minor soils have poor potential for these uses.
The limitations are easy to overcome in the Nunn soils
and difficult to overcome in the Kyle and Pierre soils.

Areas dominated by well drained, nearly
level soils

This map unit is on low terraces and bottom lands
along the main streams. The relief is nearly level, and
deep stream channels meander through some areas.
The soils formed in stratified alluvium and are loamy or
silty and deep.

About 70 percent of the acreage of this unit is in
cultivated crops. Small grain and grasses and legumes
for hay and pasture are important crops, and forage
crops for livestock are also grown. Some of the soils are
irrigated. This unit makes up about 3 percent of the
county.

4. Barnum-Swint-St. Onge

Deep, well drained, nearly level loamy and silty soils; on
bottom lands and terraces

This map unit consists of low terraces and bottom
lands along the main streams. The soils are subject to
common or occasional flooding for brief periods. Slopes
generally are long and smooth and are mostly nearly
level.

This map unit makes up about 3 percent of the county.
It is about 35 percent Barnum soils, 30 percent Swint
soils, 20 percent St. Onge soils, and 15 percent minor
soils.

Barnum soils are on bottom lands. Some areas are
dissected by deep stream channels. Barnum soils have a
surface layer of brown silt loam that is underlain by very
friable, brown loam.

Swint soils are on low terraces above the bottom
lands. They have a surface layer of dark reddish gray siit
loam that is underlain by very friable silt loam and very
fine sandy loam.

St. Onge soils are on low terraces and bottom lands.
They have a surface layer of dark grayish brown loam
that is underlain by friable and very friable, stratified
loam, silt loam, and fine sandy loam.

Barnum soils are low in fertility, and St. Onge and
Swint soils are high in fertility. These soils have moder-
ate permeability and high available water capacity.

Minor soils in this unit are Alice soils that have gravelly
loamy sand in the underlying material, generally on
steeper slopes on the upper parts of terraces, and Glen-
berg Variant soils that have fine sandy loam surface
layers, on bottom lands. Also included are very poorly
drained Higgins soils that contain gypsum, in concave
parts of lower terraces, and Vale soils that have more
clay in the subsoil than all of these soils, generally on
slopes on the upper parts of terraces.

About 70 percent of the acreage of this unit is used
for cultivated crops. Some of these soils are irrigated.
Most of the cropland is used for small grain and grasses
and legumes for hay and pasture. Some forage crops
are grown for livestock. Because areas of this map unit
are long and narrow, they make up only part of a ranch
or farm. Runoff is slow. Some flooding occurs in spring
during snowmelt or after heavy rains. Conserving mois-
ture is the main concern of management.

The major soils in this unit have good potential for
dryland and irrigated crops, rangeland, and environmen-
tal plantings. They have poor potential for building sites,
local roads and streets, and sanitary facilities. Protection
from flooding is needed if buildings or local roads and
streets are constructed on these soils.

Areas dominated by well drained, gently
sloping to very steep soils

This map unit is on uplands and along drainage di-
vides. The relief is dominantly gently sloping to very
steep. The soils are clayey and are shallow and deep
over shale. Some rock crops out.

Nearly all of the acreage of this unit is in native range-
land. The unit makes up about 3 percent of the county.



5. Grummit-Snomo-Rock outcrop

Shallow and deep, well drained, gently sloping fo very
steep, clayey soils and Rock outcrop; on uplands

This map unit consists of rolling uplands and side
slopes. Slopes generally are long and smooth and are
mostly gently sloping to very steep. The very steep
slopes are on the sides of entrenched drainageways and
on the upper sides of prominent ridges. The drainage
pattern is well defined and is made up of many small
drainageways that join to form larger drainageways that
flow out of the area.

This map unit makes up about 3 percent of the county.
It is about 35 percent Grummit soils, 35 percent Snomo
soils, 25 percent Rock outcrop, and 5 percent minor
soils.

Grummit soils are on smooth sides of uplands. Slopes
generally are less than 40 percent. Grummit soils have a
surface layer of gray clay that is underlain by friable,
shaly clay. Shale is at a depth of 13 inches.

Snomo soils are on the tops of the hills. Slopes gener-
ally are less than 20 percent. Snomo soils have a sur-
face layer of grayish brown clay and a subsoil of friable
clay. The underlying material is clay. Shale is at a depth
of 49 inches.

Rock outcrop is an extremely acid, barren shale inter-
mingled with Grummit and Snomo soils on the gently
sloping to very steep uplands.

Grummit and Snomo soils are low in fertility. Grummit
soils have very low available water capacity, and Snomo
soils have low available water capacity. Both soils have
moderate permeability.

The minor soils in this unit are Stetter Variant soils that
are not so clayey as Grummit and Snomo soils. They are
on bottom lands along drainageways.

Nearly all of the acreage of this unit is in native range-
land and is used for grazing. Runoff is rapid. Controlling
erosion is the main concern of management.

The soils in this unit have fair or good potential for
rangeland. They have poor potential for cultivated crops,
windbreaks and environmental plantings, building sites,
local roads and streets, and sanitary facilities. Limitations
are difficult to overcome.

Areas dominated by well drained and
somewhat excessively drained, gently
sloping to very steep soils in the Black
Hills

The map units in this group are on mountains that
make up the Black Hills. The relief is dominantly steep
and very steep, but it is gently sloping on some of the
high plateaus. The soils are loamy or silty and are domi-
nantly deep over limestone, sandstone, and schist. Shal-
low and moderately deep soils, however, occur in places.
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Most of the acreage in these units is used for wood-
land grazing and for commercial production of timber
products. A few cleared meadows are used for hayland.
Deer hunting late in fall and early in winter and winter
sports are popular activities in this area. The map units
in this group make up about 76 percent of the county.

6. Paunsaugunt-Rock outcrop

Shallow, well drained or somewhat excessively drained,
moderately sloping to very steep soils and Rock outcrop;
on uplands

This map unit consists of side slopes on the outer
edge of the Black Hills. Slopes generally are long and
smooth, and main drainages from the Black Hills are
entrenched into the limestone bedrock.

This map unit makes up about 3 percent of the county.
It is about 50 percent Paunsaugunt soils, 40 percent
Rock outcrop, and 10 percent minor soils.

Paunsaugunt soils are on smooth sides of valleys.
Slopes generally are less than 50 percent. Paunsaugunt
soils have a surface layer of dark grayish brown, gravelly
silt loam and a subsurface layer of very friable, channery
loam. The underlying material is channery loam. Limes-
tone bedrock is at a depth of 17 inches.

Rock outcrop is intermingled with the Paunsaugunt
soils. It consists of fractured limestone bedrock.

Paunsaugunt soils are medium in fertility. They have
very low available water capacity and moderately rapid
permeability.

Minor soils in this unit are Tilford and Vale soils that
are more than 40 inches deep to bedrock and have
fewer coarse fragments than Paunsaugunt soils. They
are on the concave parts of the landscape.

This map unit is used for woodland grazing and wildlife
habitat. Maintaining adequate ground cover to conserve
moisture is the main concern of management.

The soils in this unit have fair potential for rangeland,
woodiand grazing, and woodland wildlife habitat. They
have poor potential for cultivated crops, windbreaks and
environmental plantings, building sites, local roads and
streets, and sanitary facilities. Limitations are difficult to
overcome because of the steep slopes and shallow
depth to bedrock. Homesites should be placed on the
minor soils in this unit.

7. Lakoa-Maitland

Deep, well drained, gently sloping to very steep silly and
loamy soils; on uplands

This map unit consists of upland divides and sides of
valleys and drainageways. Slopes generally are long and
are mostly moderately steep to very steep. The steeper
slopes are on the valley sides along the main drain-
ageways. The drainage pattern is well defined and is
made up of many small drainageways that join to form
larger drainageways that flow out of the area.
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This map unit makes up about 2 percent of the county.
It is about 50 percent Lakoa soils, 40 percent Maitland
soils, and 10 percent minor soils.

Lakoa soils are on high ridges. Slopes generally are
less than 50 percent. The Lakoa soils have a surface
layer of gray silt loam and a subsurface layer of yellow-
ish brown loam. The subsoil is firm clay loam that is
underlain by sandy loam. Sandstone is at a depth of 42
inches.

Maitland soils are on smooth concave sides of valleys.
Slopes generally are less than 40 percent. Maitland soils
have a surface layer of gray loam and a subsurface layer
of light brownish gray very fine sandy loam. The subsoil
is friable clay loam that is underlain by fine sandy loam
and loam.

Lakoa soils are low in fertility and moderate in availa-
ble water capacity. Maitland soils are high in fertility.
Both of these soils have moderate permeability.

Minor soils in this unit are shallow Butche soils and
Canyon soils on some ridges and on steeper side slopes
below the ridges, and gently sloping and sloping Boneek
soils that have a dark surface layer and are on the lower
parts of the landscape.

This map unit is used for woodland, woodland grazing,
and wildlife habitat. Maintaining adequate ground cover
to control erosion and conserving moisture are the main
concerns of management.

The soils in this unit have good potential for woodland
grazing and woodland wildlife habitat. They have fair
potential for limited timber production and recreational
uses. The soils have poor potential for cultivated crops,
windbreaks and environmental plantings, building sites,
local roads and streets, and sanitary facilities. Limitations
are difficult to overcome because of the steep slopes.

8. Citadel-Vanocker-Grizzly

Deep, well drained, moderately sloping to very steep
loamy soils; on uplands

This map unit is in mountains in the Black Hills. The
soils are underlain by limestone and sandstone, but
many of the high ridges and peaks are intrusions of
igneous and metamorphic rocks, which were thrust
upward by the Black Hills uplift. Slopes generally are
long and are mostly moderately steep and steep, but
very steep slopes are on the sides of entrenched drain-
ageways and on the upper sides of prominent ridges and
peaks. The drainage pattern is well defined and consists
of many small drainageways that join to form larger
drainageways that flow out of the area. Elevation ranges
from 4,000 to 6,200 feet, and local relief varies as much
as 400 feet (fig. 3).

This map unit makes up about 45 percent of the
county. It is about 35 percent Citadel soils, 20 percent
Vanocker soils, 20 percent Grizzly soils, and 25 percent
minor soils.

Citadel soils are on smooth upland divides and on the
sides of mountain valleys and drainageways. Slopes gen-
erally are less than 40 percent. Citadel soils have a
surface layer of very dark gray loam and a subsurface
layer of light brown fine sandy loam. The subsoil is loam,
clay, and gravelly clay loam. It is underlain by cobbly
loam.

Vanocker soils are on very steep slopes along the
edges of ridges and sides of mountain valleys. Slopes
generally are less than 60 percent. Vanocker soils have
a surface layer of dark grayish brown loam and a subsoil
of firm channery clay loam. The underlying material is
very channery clay loam.

Grizzly soils are on convex ridgetops and upper valley
side slopes. Slopes generally are less than 65 percent.
Grizzly soils have a surface layer of dark gray, very
gravelly silt loam. The subsoil is friable, gravelly clay
loam and firm, gravelly clay loam.

Citadel, Vanocker, and Grizzly soils are low in fertility.
Citadel and Grizzly soils have high available water ca-
pacity and high shrink-swell potential. Vanocker soils
have moderate available water capacity. Citadel and
Grizzly soils have moderately slow permeability, and
Vanocker soils have moderate permeability.

Minor soils in this unit are Virkula soils that do not
have carbonates, on some of the higher concave valley
side slopes. Also included are Maitland soils that have
more organic matter to a greater depth than the major
soils, on concave side slopes along some drainageways,
and poorly drained Marshdale soils, on bottom lands.

This map unit is used for timber production, woodland
grazing, and wildlife habitat. Some of the smoother
slopes along drainageways have been cleared of timber,
and the acreage is used for hay. Maintaining adequate
ground cover to control erosion and conserving moisture
are the main concerns of management.

The soils in this unit have good potential for woodland
grazing and woodland wildlife habitat. They have fair
potential for commercial timber production on slopes of
less than 25 percent and poor potential on slopes that
are steeper. They have poor potential for cultivated
crops, building sites, local roads and streets, and sani-
tary facilities, and fair or poor potential for most recre-
ational uses. Limitations are difficult to overcome be-
cause of the steep slopes.

9. Stovho-Trebor-Rock outcrop

Deep and moderately deep, well drained, gently rolling to
very steep silly soils; on uplands

This map unit consists of high plateaus in the Black
Hills that are dissected by many valleys and drain-
ageways. Slopes generally are long and are mostly
gently rolling to hilly, but steeper slopes are on valley
sides along the main drainageways and on edges of rock
outcrops. The drainage pattern is well defined and is
made up of many small drainageways that join to form



larger drainageways that flow out of the area. Elevation
ranges from 6,200 to 7,500 feet, and local relief varies
as much as 600 feet.

This map unit makes up about 15 percent of the
county. It is about 60 percent Stovho soils, 25 percent
Trebor soils, 5 percent Rock outcrop, and 10 percent
minor soils.

Stovho soils are on smooth upland divides and on the
less sloping sides of mountain valleys and drainageways.
Slopes generally are less than 40 percent. The Stovho
soils have a surface layer of dark grayish brown and light
brownish gray silt loam. The subsoil is firm silty clay that
is underlain by cobbly silt loam.

Trebor soils are on rounded ridges on the plateaus
and on the sides of valleys and drainageways. Slopes
generally are less than 30 percent. The Trebor soils
have a surface layer of pinkish gray silt loam and a
subsoil of firm, channery silty clay that is underlain by
channery silt loam. Limestone bedrock is at a depth of
30 inches.

The Rock outcrop is along the edges of plateaus and
on the upper parts of some of the steeper slopes.

Stovho and Trebor soils are low in fertility. Stovho
soils have high available water capacity, and Trebor soils
have low available water capacity. Stovho and Trebor
soils have moderately slow permeability and high shrink-
swell potential.

Minor soils in this unit are dark Maitland soils, on
concave side slopes along some drainageways, and
Vanocker soils, on steep warmer side slopes. Also in-
cluded are poorly drained Marshdale soils, on bottom
lands.

This map unit is used for timber production, woodland
grazing, and wildlife habitat. Some of the smoother
slopes along drainageways have been cleared of timber,
and the acreage is used for hay. Maintaining adequate
ground cover to conserve moisture and controlling ero-
sion are the main concerns of management.

The soils in this unit have good potentia!l for woodland
grazing and woodland wildlife habitat, fair potential for
commercial timber production, and poor potential for
buildings, local roads and streets, and sanitary facilities.

10. Pactola-Buska-Hisega

Deep, well drained, moderately sloping to very steep silty
and loamy soils; on uplands

This map unit is in mountains in the Black Hills. The
soils of the area are underlain by metamorphic rock,
dominantly schist and slate containing mica. Slopes gen-
erally are long and are mostly steep, but moderate
slopes are on the lower part of the landscape and very
steep slopes are on the sides of entrenched drain-
ageways and on the upper sides of prominent ridges and
peaks. The drainage pattern is well defined and consists
of many small drainageways that join to form larger
drainageways that flow out of the area. Elevation ranges
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from 5,000 to 6,300 feet, and local relief varies as much
as 600 feet.

This map unit makes up about 11 percent of the
county. It is about 35 percent Pactola soils, 25 percent
Buska soils, 20 percent Hisega soils, and 20 percent
minor soils.

Pactola soils are on strongly sloping to very steep
sides of mountains. Slopes generally are less than 60
percent. Pactola soils have a surface layer of dark gray
loam and a subsoil of friable, channery clay loam and
very flaggy clay loam. The underlying material is very
flaggy silt loam.

Buska soils are on moderately sloping to steep moun-
tains. Slopes generally are less than 30 percent. Buska
soils have a surface layer of light brownish gray, chan-
nery silt loam and a subsoil of friable, channery silt loam.
The underlying material is very channery silt loam.

Hisega soils are on very steep mountains. Slopes gen-
erally are 15 to 65 percent. Hisega soils have a surface
layer of light olive brown loam and a subsoil of very
friable, channery loam. The underlying material is chan-
nery loam and very flaggy loam.

Pactola, Buska, and Hisega soils are low in fertility.
These soils have moderate available water capacity and
permeability.

Minor soils in this unit are Maitland soils that have
more organic matter to greater depths than the major
soils, on concave side slopes along some drainageways,
and poorly drained Marshdale soils, on bottom lands.

This map unit is used for timber production, woodland
grazing, and wildlife habitat. Some of the smoother
slopes along drainageways have been cleared of timber,
and the acreage is used for hay. Maintaining adequate
ground cover to control erosion and conserving moisture
are the main concerns of management.

The soils in this unit have good potential for woodland
grazing and woodland wildlife habitat. They have fair
potential for commercial timber production on slopes that
are less than 25 percent and poor potential on slopes
that are steeper. They have poor potential for cultivated
crops, building sites, local roads and streets, and sani-
tary facilities. Limitations are difficult to overcome. The
less sloping soils above the poorly drained flood plain
are better building sites than are other places. Sanitary
facilites can be a source of pollution to the ground
water.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
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and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have profiles that are almost alike make up
a soil series. Except for allowable differences in texture
of the surface layer or of the underlying substratum, all
the soils of a series have major horizons that are similar
in composition, thickness, and arrangement in the profile.
A soil series commonly is named for a town or geo-
graphic feature near the place where a soil of that series
was first observed and mapped. The St. Onge series, for
example, was named for the town of St. Onge in Law-
rence County.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soi
phase commonly indicates a feature that affects use or
management. For example, Satanta loam, 0 to 2 percent
slopes, is one of several phases within the Satanta
series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes
or soil associations.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Canyon-Bridget complex, 6 to 25 percent
slopes, is an example.

A soil association is made up of soils that are geo-
graphically associated and are shown as one unit on the
map because it is not practical to separate them. A soil
association has considerable regularity in geographic
pattern and in the kinds of soil that are a part of it. The
extent of the soils can differ appreciably from one delin-
eation to another; nevertheless, interpretations can be
made for use and management of the soils. Stovho-
Trebor association steep, is an example.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantially from those of the dominant soil or soils and

thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.

Most mapped areas include places that have littie or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Dumps,
mine, is an example. Some of these areas are too small
to be delineated and are identified by a special symbol
on the soil map.

The acreage and proportionate extent of each map
unit are given in table 7, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables in this survey. (See “Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.

The names of some map units on the detailed soil
maps do not fully agree with those in the published
survey of adjacent Butte and Meade counties. This is
due to changes in concepts of the soil series in the
application of the classification system and in concepts
of the map units.

AaB-—Alice fine sandy loam, 0 to 6 percent slopes.
This deep, well drained, nearly level and gently sloping
soil is on terraces and terrace fronts. Mapped areas are
irregular in shape and range from 10 to 200 acres in
size. Slopes are plane to slightly convex.

Typically, the surface layer is dark grayish brown fine
sandy loam about 8 inches thick. The subsoil, about 20
inches thick, is very friable fine sandy loam that is dark
brown in the upper part and brown in the lower part. The
underlying material to a depth of 43 inches is light
brown, calcareous sandy loam. Below this, to a depth of
60 inches, is light brown, calcareous, gravelly loamy
sand. In some areas, slopes are as much as 9 percent.

Included with this soil in mapping are small areas of
Vale soil. Vale soil has more clay than Alice soil and is in
the lower part of the landscape. The included soil makes
up less than 10 percent of the map unit.

This Alice soil is medium in fertility, is moderately low
in content of organic matter, and is easily tilled. Available
water capacity is low or moderate. Permeability is moder-
ately rapid in the upper part of the soil and rapid in the
underlying material. Runoff is slow.

Most areas of this soil are farmed. This soil has good
potential for cultivated crops, rangeland, windbreaks and
environmental plantings, recreational uses, and range-
land wildlife habitat. It has good potential for most build-
ing sites and sanitary facilities. This soil has poor poten-
tial for openland wildlife habitat.

This soil is well suited to small grain and to grasses
and legumes for hay and pasture. Soil blowing is a
severe hazard if this soil is used for cultivated crops.
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Stubble mulching, crop residue management, stripcrop-
ping, minimum tillage, and field windbreaks help control
soil blowing and conserve moisture. Returning crop resi-
due to the soil, green manure crops, and the regular
addition of animal manure help improve fertility and
reduce soil blowing. Seeding this soil to tame pasture
plants is effective in controlling soil blowing. Proper
stocking rate, rotation grazing, application of fertilizer,
and control of weeds help keep the pasture in good
condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground mulch helps
prevent soil blowing and improves the moisture supply
for range plants. If the range is overgrazed, the more
desirable taller grasses lose vigor and are replaced by
less productive short grasses. Proper grazing use and
deferred grazing help maintain or improve rangeland
condition.

This soil is well suited to windbreaks and other types
of woody plantings. Most climatically adapted trees and
shrubs grow well on this soil except those trees that
have a high moisture requirement. Keeping crop residue
on the surface during site preparation helps control soil
blowing until the planting is established.

This soil has slight limitations for buildings and septic
tank absorption fields. Seepage is a severe limitation if
this soil is used for sewage lagoons. Sealing the bottom
and sides of sewage lagoons helps reduce excessive
seepage. All waste disposal systems are a potential
source of poliution to shallow ground water.

If this soil is used for local roads and streets, the base
material needs to be strengthened to help support ve-
hicular traffic. This map unit is in -Capability unit llle-8 and
Sandy range site.

Ba—Barnum silt loam. This deep, well drained, nearly
level soil is on terraces and bottom lands. It is subject to
occasional flooding for brief periods. Mapped areas are
irregular in shape and rarge from 10 to 200 acres in
size. Some areas are dissected by deep meandering
channels. Slopes are mostly less than 1 percent but are
as much as 3 percent in places.

Typically, the surface layer is brown silt loam in the
upper 3 inches and brown very fine sandy loam in the
lower 3 inches. The underiying material to a depth of 60
inches is light reddish brown, very friable loam. In places,
the soil has less clay and more sand than is typical for
the Barnum soil.

Included with this soil in mapping are small areas of
St. Onge and Swint soils. These soils contain more silt
and clay and have more organic matter to a greater
depth than the Barnum soil, and are in the higher part of
the tandscape away from streams. The included soils
make up about 10 percent of the map unit.

SOIL SURVEY

This soil is low in fertility and content of organic matter
and is easily tilled. Available water capacity is high, and
permeability is moderate. Runoff is slow.

Most areas of this soil are farmed. This soil has good
potential for irrigated and dryland crops, rangeland, wind-
breaks, openland wildlife habitat, and rangeland wildlife
habitat. It has poor potential for recreational uses, build-
ing sites, and sanitary facilities.

This soil is well suited to small grain and grasses and
legumes for hay and pasture. Conserving moisture is the
main management concern if this soil is used for cuitivat-
ed crops. Stubble mulching, crop residue management,
and minimum tillage help conserve moisture. Returning
crop residue to the soil, green manure crops, and the
regular addition of animal manure help improve fertility.
Planting and harvesting of crops may be delayed during
wet periods. Seeding this soif to tame pasture plants is
an alternative use. Proper stocking rate, rotation grazing,
application of fertilizer, and control of weeds help keep
the pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of mid and short grasses. Main-
taining a good grass cover and ground mulch helps pre-
vent soil blowing and improves the moisture supply for
range plants. If the range is overgrazed, the more desir-
able taller grasses lose vigor and are replaced by less
productive short grasses. Proper grazing use and de-
ferred grazing help maintain or improve rangeland condi-
tion.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Keeping crop residue on
the surface during site preparation helps conserve mois-
ture for optimum tree growth.

This soil is generally not suitable for building sites and
sanitary facilities because of occasional flooding. If build-
ings are constructed on this soil, dikes are needed to
protect the site from flooding.

if this soil is used for local roads and streets, the base
material needs to be strengthened to support vehicular
traffic. This map unit is in Capability unit lic-1 and Silty
range site.

Bb—Barnum silt loam, channeled. This deep, well
drained, nearly level soil is on bottom lands. It is subject
to occasional flooding for brief periods. Mapped areas
are long and narrow in shape and range from 5 to 150
acres in size. Entrenched streams meander through the
map unit, and the hummocky microrelief has meander
scars throughout. Slopes are mostly less than 1 percent
but are as much as 3 percent in places.

Typically, the surface layer is brown silt loam in the
upper 3 inches and brown very fine sandy loam in the
lower 3 inches. The underlying material to a depth of 60
inches is light reddish brown, very friable loam. In places
the underlying material is browner, and in some areas
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the surface layer is thicker and darker than is typical for
the Barnum soil.

Included with this soil in mapping are small areas of
St. Onge soil. They have more silt and clay and more
organic matter to a greater depth than Barnum soil and
are in the higher parts of the landscape. These small
areas make up about 15 percent of the map unit.

This soil is low in fertility and content of organic
matter. Available water capacity is high, and permeability
is moderate. Runoff is slow.

Most areas of this soil are in rangeland. This soil has
good potential for rangeland and fair potential for range-
land wildlife habitat. It has poor potential for farming,
recreational uses, windbreaks and environmental plant-
ings, building sites, and sanitary facilities.

This soil is well suited to rangeland. The natural plant
community is a mixture of mid and short grasses. Main-
taining a good grass cover and ground mulch helps pre-
vent erosion caused by flooding during peak rainfall peri-
ods and fast snowmelt. It also helps improve the mois-
ture supply for range plants in dry periods. If the range is
overgrazed, the more desirable taller grasses lose vigor
and are replaced by less productive short grasses.
Proper grazing use and deferment of grazing during wet
periods help maintain or improve rangeland condition.

If special plantings are made and shrubs and trees
that require extra moisture are selected, plant cover for
wildlife habitat can be established.

This soil generally is not suited to farming, most recre-
ational uses, building sites, sanitary facilities, and local
roads and streets because of occasional flooding and
deep meandering stream channels. This map unit is in
Capability unit Viw-1 and Silty range site.

BcA—Boneek silt loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on high terraces
and uplands. Mapped areas are irregular in shape and
range from 10 to 150 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil, about 21 inches
thick, is brown, friable silty clay loam in the upper part
and silt loam in the lower part. The underlying material to
a depth of about 47 inches is pale brown silt loam.
Sandstone bedrock is at a depth of 47 inches. In places,
the soil has less clay and more sand than is typical of
the Boneek soil.

Included with this soil in mapping are small areas of
Butche and Canyon soils which have less clay, are shal-
lower to bedrock, and are on a higher part of the land-
scape than Boneek soil. They make up about 10 percent
of the unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is moderate.
Permeability is moderately slow to a depth of 22 inches
and moderate below. Runoff is slow.

Most areas of this soil are farmed. This soil has good
potential for cultivated crops, rangeland, windbreaks and
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environmental plantings, recreational uses, and openland
and rangeland wildlife habitat. It has fair potential for
building sites and sanitary facilities.

This soil is well suited to small grain and grasses and
legumes for hay and pasture. Conserving moisture is the
main concern if this soil is used for cultivated crops.
Stubble mulching, crop residue management, minimum
tillage, and field windbreaks help conserve moisture. Re-
turning crop residue to the soil, green manure crops, and
the regular addition of animal manure help improve and
maintain fertility. Seeding this soil to tame pasture plants
is an effective alternative use. Proper stocking rate, rota-
tion grazing, application of fertilizer, and control of weeds
help keep the pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of mid and short grasses. Main-
taining a good grass cover and ground mulch helps im-
prove the moisture supply for rangeland plants. If the
range is overgrazed, the more desirable taller grasses
lose vigor and are replaced by less productive short
grasses. Proper grazing use and deferred grazing help
maintain or improve rangeland condition.

This soil is well suited to windbreaks and other types
of woody plantings, except those trees and shrubs that
have a high moisture requirement. Chance of survival of
plants is good if the soil is summer fallowed before
planting, and cultivation is continued after planting to
control grass and weeds and conserve moisture.

If buildings are constructed on this soil, proper design
of foundation and footings and diverting runoff water
away from the buildings help prevent structural damage
caused by shrinking and swelling of the soil. If the soil is
used for septic tank absorption fields, enlarging the ab-
sorption area helps to overcome the limitations of slow
movement of effluent and moderate depth to bedrock.
Lateral seepage above the bedrock is a potential source
of pollution to shallow ground water. If sewage lagoons
are placed on this soil, the floors need to be placed
above bedrock and the sides and bottoms of the lagoon
sealed to reduce excessive seepage.

Roads need to be graded to shed water and the base
material strengthened to support vehicular traffic if this
soil is used for local roads and streets. This map unit is
in Capability unit llc-2 and Silty range site.

BcB—Boneek silt loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on high terraces
and uplands. Mapped areas are irregular in shape and
range from 10 to 200 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil, about 21 inches
thick, is brown, friable silty clay loam in the upper part
and silt loam in the lower part. The underlying material to
a depth of about 47 inches is pale brown silt loam.
Sandstone bedrock is at a depth of 47 inches. In places,
the soil has less clay and more sand than is typical of
the Boneek soil.
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Included with this soil in mapping are small areas of
Butche and Canyon soils. These soils have less clay and
are shallower to bedrock than Boneek soil and are on
the higher parts of the landscape. They make up about
15 percent of the unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is moderate.
Permeability is moderately slow to a depth of 22 inches
and moderate below. Runoff is medium.

Most areas of this soil are farmed. This soil has good
potential for cultivated crops, rangeland, windbreaks and
environmental plantings, recreational uses, and openland
and rangeland wildlife habitat. It has fair potential for
most building sites and sanitary facilities.

This soil is well suited to small grain and grasses and
legumes for hay and pasture. Controlling erosion is the
main concern of management if this soil is used for
cultivated crops. Stubble muiching, crop residue man-
agement, contour farming, terracing, minimum ftillage,
and field windbreaks help control erosion and conserve
moisture. Returning crop residue to the soil, green
manure crops, and the regular addition of animal manure
help improve and maintain fertility and reduce suscepti-
bility of the soil to erosion. Seeding this soil to tame
pasture plants is effective in controlling erosion. Proper
stocking rate, rotation grazing, application of fertilizer,
and control of weeds help keep the pasture in good
condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of mid and short grasses. Main-
taining a good grass cover and ground mulch helps pre-
vent erosion and improves the moisture supply for range-
land plants. If the range is overgrazed, the more desir-
able taller grasses lose vigor and are replaced by less
productive short grasses. Proper grazing use and de-
ferred grazing help maintain or improve rangeland condi-
tion.

This soil is well suited to windbreaks and other types
of woody plantings, except those trees and shrubs that
have a high moisture requirement. Chance of survival of
plants is good if the soil is summer fallowed before
planting and cultivation is continued after planting to
control grass and weeds and conserve moisture.

If buildings are constructed on this soil, proper design
of foundation and footings and diverting runoff water
away from the buildings help prevent structural damage
caused by shrinking and swelling of the soil. If the soil is
used for septic tank absorption fields, enlarging the ab-
sorption area helps to overcome the limitations of slow
movement of effluent and moderate depth to bedrock.
Lateral seepage above the bedrock is a potential source
of pollution to shallow ground water. If sewage lagoons
are constructed on this soil, the floors need to be placed
above bedrock and the sides and bottom of the lagoon
sealed to reduce excessive seepage. Lagoons should be
placed in less sloping areas to avoid excessive cutting
and filling.

SOIL SURVEY

Roads need to be graded to shed water and the base
material sirengthened to support vehicular traffic if this
soil is used for local roads and streets. This map unit is
in Capability unit lle-1 and Silty range site.

BcC—Boneek silt loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on high
terraces and uplands. Mapped areas are irregular in
shape and range from 10 to 200 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 7 inches thick. The subsoil, about 17 inches
thick, is brown, friable silty clay loam in the upper part
and silt loam in the lower part. The underlying material to
a depth of about 42 inches is pale brown silt loam.
Sandstone bedrock is at a depth of 42 inches.

Included with this soil in mapping are small areas of
Butche, Canyon, and Lakoa soils on the higher part of
the landscape. Butche and Canyon soils have bedrock at
a depth of less than 20 inches. Lakoa soil has a lighter
surface layer and more clay in the subsoil than Boneek
soil. The included soils make up about 15 percent of the
map unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is moderate.
Permeability is moderately slow to a depth of 20 inches
and moderate below. Runoff is medium.

Most areas of this soil are farmed. The soil has good
potential for crops, rangeland, windbreaks and environ-
mental plantings, recreational uses, and rangeland wild-
life habitat. It has fair potential for openland wildlife habi-
tat, building sites and sanitary facilities.

This soil is suited to small grain and grasses and
legumes. Controlling erosion is the main concern of man-
agement if this soil is used for cultivated crops. Terrac-
ing, contour farming, stubble mulching, crop residue
management, minimum tillage, and field windbreaks help
control erosion and conserve moisture. Returning crop
residue to the soil, green manure crops, and the regular
addition of animal manure help improve and maintain
fertility and reduce susceptibility of the soil to erosion.
Seeding this soil to tame pasture plants is effective in
controlling erosion. Proper stocking rate, rotation grazing,
application of fertilizer, and control of weeds help keep
the pasture in good condition. Because of the severe
hazard of erosion, this soil needs to be kept in grasses
and legumes at least three-fourths of the time.

This soil is well suited to rangeland. The natural plant
community is a mixture of mid and short grasses. Main-
taining a good grass cover and ground mulch helps pre-
vent erosion and improves the moisture supply for range-
land plants. If the range is overgrazed, the more desir-
able taller grasses lose vigor and are replaced by less
productive short grasses. Proper grazing use and de-
ferred grazing help maintain or improve rangeland condi-
tion.

This soil is well suited to windbreaks and other types
of woody plantings, except those trees and shrubs that
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have a high moisture requirement. This soil needs to be
summer fallowed before planting to improve first year
survival, and cultivation continued after planting to con-
trol grass and weeds and conserve moisture.

If buildings are constructed on this soil, proper design
of foundation and footings and diverting runoff water
away from the buildings help prevent structure damage
caused by shrinking and swelling of the soil. If the soil is
used for septic tank absorption fields, enlarging the ab-
sorption area helps to overcome the limitations of slow
movement of effluent and moderate depth to bedrock.
Lateral seepage above the bedrock is a potential source
of pollution to shallow ground water. |f sewage lagoons
are constructed on this soil, the floors need to be placed
above bedrock and the sides and bottoms of the lagoon
sealed to reduce excessive seepage.

Roads need to be graded to shed water and the base
material strengthened to support vehicular traffic if this
soil is used for local roads and streets. This map unit is
in Capability unit llle-1 and Silty range site.

BDE—Buska-Rock outcrop association, hilly. This
map unit consists of deep, well drained soils and Rock
outcrop in the Black Hills. It is on smooth upland divides
and sides of mountain valleys and drainageways. Slopes
generally are long and smooth and range from 6 to 30
percent.

Individual areas of this map unit range from 160 to
several thousand acres in size and are about 60 to 70
percent Buska soil, 15 to 25 percent Rock outcrop, and
20 percent minor soils. Rock outcrop is in areas that
range from less than 1 acre to as much as 25 acres in
size. It is throughout the unit but is mainly on the upper
sides and tops of ridges and points. The minor soils are
in areas that range to 40 acres in size. The uses of this
unit, however, are such that separate mapping of the
larger areas of Rock outcrop and of the minor soils is
not practical.

Typically, the Buska soil has a surface layer of light
brownish gray silt loam about 15 inches thick that is
covered by about 1 inch of forest litter. The subsoil,
about 22 inches thick, is friable, channery silt loam that
is grayish brown in the upper part and dark grayish
brown in the lower part. The underlying material, to a
depth of 60 inches, is very channery silt loam and is light
brownish gray in the upper part and dark yellowish brown
in the lower part. In places, the depth to bedded schist is
less than 40 inches.

Rock outcrop consists of exposures of fractured schist
and dikes of quartzite. The bedding planes of the schist
commonly are at an angle of about 45 to 60 degrees
because of the uplift of the Black Hills.

Included with this unit in mapping are areas of Hisega,
Maitland, and Marshdale soils. Hisega soil has a weaker
grade of structure in the subsoil than the Buska soil.
Maitland soil has more organic matter in the surface
layer than the Buska soil. Hisega soil is generally in the
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higher part of the landscape above the Buska soil, and
Maitland soil is on foot slopes below the Buska soil.
Marshdale soil is poorly drained and is along drain-
ageways in the mountain valleys. These included soils
make up 10 to 20 percent of the map unit.

The Buska soil is low in fertility and content of organic
matter. Available water capacity and permeability are
moderate. Runoff is medium or rapid.

Most areas of this map unit are in ponderosa pine
forest. Some of the minor soils in swales and in moun-
tain valleys are in native grass or have been seeded to
tame pasture plants and are used for hay or grazing. The
soils in this unit have good potential for timber produc-
tion, woodland grazing, and woodland wildlife habitat.
They have fair potential for tame pasture and poor po-
tential for cultivated crops, rangeland, recreational uses,
building sites, and sanitary facilities.

This map unit is well suited to timber production,
woodland grazing, and woodland wildlife habitat. The
natural plant community is dominantly ponderosa pine
and an understory of shrubs and grasses. Management
that maintains an adequate plant cover and ground
mulch helps prevent excessive soil losses and improves
the moisture supply for forest plants. Selective cutting
and thinning reduces the competition for sunlight and
moisture, makes the trees less susceptible to insects
and diseases caused by overcrowding and decreased
vigor, and promotes the growth of mature trees that can
be harvested at shorter intervals. It also promotes the
growth of understory plants for grazing by livestock and
woodland wildlife. Proper grazing use of the understory
by livestock helps maintain a desirable plant community
that provides browse for woodland wildlife.

Seeding cleared areas of this map unit to suitable
tame pasture plants is effective in controlling erosion.
Proper stocking rate, rotation grazing, application of fer-
tilizer, and control of weeds help keep the pasture in
good condition after it is established.

Buildings, septic tank absorption fields, and sewage
lagoons need to be placed in the lower part of the
landscape where slopes are less steep and Rock out-
crop and stones are less common. If buildings are con-
structed on the Buska soil, proper design of foundations
and footings helps prevent structural damage caused by
shrinking and swelling of the soil. Waste disposal sys-
tems are a potential source of pollution to shallow
ground water. If the soil is used for septic tank filter
fields, enlarging the absorption area helps to overcome
the limitation of slow movement of effluent. Sealing the
bottom and sides of sewage lagoons helps reduce seep-
age.

Strengthening the base material is needed to help
overcome the low strength of the Buska soil and to
support vehicular traffic. Control of roadside erosion is
needed in borrow and cut areas. The Buska soil is in
Capability unit Vle-13, and Rock outcrop is in Capability
unit Vllls-1. The map unit is not placed in a range site.
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BeE—Butche stony loam, 6 to 50 percent slopes.
This shallow, well drained to excessively drained, moder-
ately sloping to very steep soil is on uplands. Many
scattered stones 5 to 15 inches in diameter commonly
are on and below the surface. Mapped areas are irregu-
lar in shape and range from 30 to 600 acres in size.

Typically, the surface layer is brown, stony loam about
3 inches thick. The underlying material to a depth of
about 13 inches is brown, very friable, stony loam. Very
pale brown and reddish yellow indurated sandstone is at
a depth of 13 inches.

Included with this soil in mapping are small areas of
Boneek, Lakoa, Maitland, and Satanta soils that are
deeper to bedrock than Butche soils. Boneek and Sa-
tanta soils generally are in the lower part of the land-
scape below Butche soils. Lakoa and Maitland soils are
on timbered ridgetops above Butche soil and on foot
slopes in the lower part of the landscape. The included
soils make up 15 percent of the map unit.

This soil is low in fertility and content of organic
matter. Available water capacity is very low, and perme-
ability is moderate above the bedrock. Runoff is medium
or rapid.

Most areas of this soil are used for rangeland. This
soil has fair potential for rangeland and rangeland wildlife
habitat and poor potential for farming, recreational uses,
windbreaks and environmental plantings, building sites,
and sanitary facilities.

This soil is well suited to rangeland. The natural piant
community is a mixture of tall and mid grasses and short
scattered ponderosa pine. Droughtiness and erosion are
the main concerns of rangeland management. Manage-
ment that maintains an adequate plant cover and ground
mulch helps prevent excessive soil loss and improves
soil moisture by reducing runoff. If the range is over-
grazed, the taller more desirable grasses lose vigor and
are replaced by less productive grasses and weeds.
Proper grazing use and deferred grazing help maintain or
improve rangeland condition.

This soil generally is not suited to cultivated crops,
tame pasture, or windbreaks because of the very low
available moisture, steep slopes, and shallow depth to
bedrock. Trees and shrubs for wildlife habitat can be
planted on special sites in this unit, but only trees that
have good survival potential should be selected.

Buildings can be located on the less steep parts of the
unit, but shallow depth to bedrock limits excavation for
foundations and footings. Septic tank absorption fields
need to be placed on the deeper soils in the unit. This
soil generally is not suitable for sewage lagoons because
of steep slopes and shallow depth to bedrock.

Local roads and streets need to be constructed in the
less steep parts of the map unit. Roadfill material is
scarce because of the shallow depth to hard bedrock.
Control of roadside erosion generally is needed in
borrow and cut areas. This map unit is in Capability unit
Vlis-1 and Shallow range site.

SOIL SURVEY

BhE—Butche-Rock outcrop complex, 25 to 50 per-
cent slopes. This map unit consists of shallow, exces-
sively drained, steep soils and Rock outcrop on uplands.
The irregularly shaped areas range from 50 to 500 acres
in size and are about 55 to 65 percent Butche soil and
20 to 30 percent Rock outcrop. Rock outcrop is on the
tops and upper sides of ridges. The Butche soil and
Rock outcrop are so intermingled that it is not practical
to separate them in mapping. Many large rocks have
broken free and are lying on the surface below the Rock
outcrop.

Typically, the Butche soil has a surface layer of brown,
stony loam about 3 inches thick. The underlying material
to a depth of about 13 inches is brown, very friable,
stony loam. Very pale brown and reddish yellow indurat-
ed sandstone is at a depth of 13 inches.

Rock outcrop consists of exposures of very pale
brown and reddish yellow indurated sandstone.

Included with this unit in mapping are small areas of
Boneek, Lakoa, and Satanta soils that are more than 40
inches deep to bedrock. Boneek and Satanta soils gen-
erally are in the lower part of the landscape below
Butche soil. The included soils make up about 15 per-
cent of the map unit.

The Butche soil is low in fertility and content of organ-
ic matter. Available water capacity is very low. Perme-
ability is moderate above the bedrock. Runoff is rapid.

Most areas of this map unit are in rangeland. The
Butche soil has fair potential for rangeland and range-
land wildlife habitat and poor potential for farming, recre-
ational uses, windbreaks and environmental plantings,
building sites, and sanitary facilities.

This map unit is well suited to rangeland. The natural
plant cover is a mixture of tall and mid grasses and short
scattered ponderosa pine. Droughtiness and erosion are
the main concerns of rangeland management. Manage-
ment that maintains adequate plant cover and ground
mulch helps prevent excessive soil loss and improves
soil moisture by reducing runoff. If the range is over-
grazed, the more desirable taller grasses lose vigor and
are replaced by less productive grasses and weeds.
Proper grazing use and deferred grazing help maintain or
improve rangeland condition.

This map unit generally is not suited to cultivated
crops, tame pasture, and windbreaks because of the
very low available moisture, steep slopes, and shallow
depth to bedrock. It is suited to wildlife habitat on select-
ed sites; however, trees and shrubs need to be planted
by hand and given special care.

This map unit generally is not suitable as a site for
buildings, sanitary facilities, and local roads and streets
because of steep slopes, stoniness, and the Rock out-
crop. The Butche soil is in Capability unit Vils-1 and
Shallow range site. Rock outcrop is in Capability unit
Viiis-1. It is not placed in a range site.
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BkD—Butche-Satanta loams, 6 to 25 percent
slopes. This map unit consists of shallow and deep, well
drained, moderately sloping to moderately steep soils on
uplands. The irregularly shaped areas range from 50 to
1,000 acres in size and are about 55 to 65 percent
Butche soil and 30 to 40 percent Satanta soil. Satanta
soil generally is less sloping and is in the lower part of
the landscape. The two soils are so intermingled that it is
not practical to separate them in mapping.

Typically, the Butche soil has a surface layer of brown
loam about 3 inches thick. The underlying material to a
depth of about 13 inches is brown, very friable, stony
loam. Very pale brown and reddish yellow indurated
sandstone is at a depth of 13 inches.

Typically, the Satanta soil has a surface layer of brown
loam about 7 inches thick. The subsoil, about 30 inches
thick, is brown, very friable loam in the upper part and
brown and pale brown, friable clay loam and sandy clay
loam in the lower part. The underlying material to a
depth of 60 inches is pale brown sandy clay loam. In
places, this soil has more silt and clay in the subsoil than
is typical for Satanta soils, or the depth to sandstone is
slightly less than 40 inches.

Included with this unit in mapping are small areas of
Lakoa soil that have less organic matter in the surface
layer than Satanta soil and are in timbered coves below
Butche soil. The included soil makes up about 5 percent
of the map unit.

The Butche soil is low in fertility and content of organ-
ic matter. Available water capacity is very low. The Sa-
tanta soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high. Per-
meability is moderate in both soils. Runoff is medium or
rapid.

Most areas of these soils are in rangeland. The
Butche soil has fair potential for rangeland and range-
land wildlife habitat and poor potential for sanitary facili-
ties and building sites. The Satanta soil has good poten-
tial for rangeland and rangeland wildlife habitat and fair
potential for most sanitary facilities and building sites.
Both soils have poor potential for crops, openland wild-
life habitat, recreational uses, and windbreaks and envi-
ronmental plantings.

This map unit is better suited to rangeland than to
other uses. The natural grass cover is a mixture of tall,
mid, and short grasses. Management that maintains an
adequate plant cover and ground mulch helps prevent
excessive soil loss and improves soil moisture by reduc-
ing runoff. If the range is overgrazed, the more desirable
taller grasses lose vigor and are replaced by less pro-
ductive short grasses. Proper grazing use and deferred
grazing help maintain or improve rangeland condition.

Satanta soils that have slopes of less than 9 percent
can be farmed without excessive soil loss by erosion, but
they commonly are intermingled with steeper and shal-
lower soils that generally are not suited to cultivation.
Seeding disturbed areas of Satanta soil to tame pasture
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plants is effective in controlling erosion. Proper stocking
rates, rotation grazing, application of fertilizer, and con-
trol of weeds help keep the pasture in good condition
after it is established.

In most places, the areas of Satanta soils are too
small for windbreaks, but suitable trees and shrubs for
wildlife habitat and other special uses can be planted on
selected sites.

Buildings and sanitary facilities need to be placed in
the lower part of the landscape on the Satanta soil. If
buildings are constructed on this map unit, proper design
of foundations and footings helps prevent structural
damage caused by shrinking and swelling of the soil. If
these soils are used for septic tank absorption fields,
enlarging the absorption area helps to overcome the
limitation of slow movement of effluent. Septic tank ab-
sorption fields need to be placed in the lower part of the
landscape where soils are deeper and are less steep.
Sealing the bottom and sides of the lagoon heips reduce
seepage.

Local roads and streets need to be graded to shed
water, and the base material needs to be strengthened
to support vehicular traffic. Control of roadside erosion is
needed in borrow areas. This map unit is in Capability
unit Vis-2. The Butche soil is in Shallow range site, and
Satanta soil is in Silty range site.

CaD—Canyon-Bridget complex, 6 to 25 percent
slopes. This map unit consists of shallow and deep, well
drained, moderately sloping to moderately steep soils on
uplands. The irregularly shaped areas range from 10 to
200 acres in size and are about 45 to 55 percent
Canyon soil and 25 to 35 percent Bridget soil. The Brid-
get soil generally is in the lower part of the landscape.
The two soils are so intermingled that it is not practical
to separate them in mapping.

Typically, the Canyon soil has a surface layer of brown
fine sandy loam about 3 inches thick. The underlying
material to a depth of about 16 inches is very friable very
fine sandy loam that is light gray in the upper part and
white in the lower part. White, fine grained sandstone is
at a depth of 16 inches.

Typically, the Bridget soil has a surface layer of dark
brown and brown loam about 10 inches thick. The un-
derlying material to a depth of 60 inches is very pale
brown, very friable very fine sandy loam.

Included with this unit in mapping are small areas of
Midway and Satanta soils. Both of these soils have more
clay than Canyon and Bridget soils. Midway soil general-
ly is on steep slopes below Canyon soil, and Satanta soil
is on the lower part of the landscape. The included soils
make up about 20 percent of the map unit.

The Canyon soil is low in fertility and content of organ-
ic matter. Available water capacity is very low. The Brid-
get soil is medium in fertility and moderately low in con-
tent of organic matter. Available water capacity is high.
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Permeability is moderate in both soils. Runoff is medium
or rapid.

Most areas of these soils are in rangeland. The
Canyon soil has fair potential for rangeland and range-
land wildlife habitat. The Bridget soil has good potential
for rangeland and rangeland wildlife habitat. Both soils
have poor potential for openland wildlife habitat, recre-
ational uses, windbreaks and environmental plantings,
and most sanitary facilities and building sites.

This map unit is better suited to rangeland than to
other uses. The natural grass cover is a mixture of tall,
mid, and short grasses. Management that maintains an
adequate plant cover and ground mulch helps prevent
excessive soil loss and improves soil moisture by reduc-
ing runoff. If the range is overgrazed, the more desirable
taller grasses lose vigor and are replaced by less pro-
ductive short grasses. Proper grazing use and deferred
grazing help maintain or improve rangeland condition.

Bridget soils that have slopes of less than 9 percent
can be farmed without excessive soil loss by erosion, but
they commonly are intermingled with steeper and shal-
lower soils that are not suited to cultivation.

Seeding disturbed areas of Bridget soil to tame pas-
ture plants is effective in controlling erosion. Proper
stocking rates, rotation grazing, application of fertilizer,
and control of weeds help keep the pasture in good
condition after it is established.

Most areas of Bridget soil are too small for wind-
breaks, but plantings of suitable trees and shrubs for
wildlife habitat and other special uses can be made on
selected sites.

Buildings and sanitary facilities need to be placed in
the lower part of the landscape on the Bridget soil or on
the included soils. If buildings are constructed on this
map unit, proper design of foundations and footings
helps prevent structural damage caused by low strength.
Septic tank absorption fields and sewage lagoons need
to be placed on the less sloping areas of Bridget soil.
Sealing the bottom and sides of the lagoon helps reduce
seepage.

Local roads and streets need to be graded to shed
water. Because this soil has low strength, the base ma-
terial needs to be strengthened to support vehicular traf-
fic. Control of roadside erosion is needed in borrow
areas. This map unit is in Capability unit Vie-11. The
Canyon soil is in Shallow range site, and Bridget soil is in
Silty range site.

CaE—Canyon-Bridget complex, 9 to 50 percent
slopes. This map unit consists of shallow and deep, well
drained, strongly sloping to very steep soils on uplands.
The irregularly shaped areas range from 10 to 600 acres
in size and are about 55 to 65 percent Canyon soil and
20 to 30 percent Bridget soil. The Bridget soil generally
is in the lower part of the landscape. The two soils are
so intermingled that it is not practical to separate them in
mapping. Outcrops of rock are common at the top of the
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ridge. Large surface stones commonly are on the side
slopes below the ridgetops (fig. 4).

Typically, the Canyon soil has a surface layer of brown
fine sandy loam about 3 inches thick. The underlying
material to a depth of about 16 inches is very friable very
fine sandy loam that is light gray in the upper part and
white in the lower part. White, fine grained sandstone is
at a depth of 16 inches.

Typically, the Bridget soil has a surface layer of dark
brown and brown loam about 10 inches thick. The un-
derlying material to a depth of 60 inches is very pale
brown, very friable very fine sandy loam.

Included with this unit in mapping are small areas of
Midway and Satanta soils. Both of these soils have more
clay than Canyon and Bridget soils. Midway soil general-
ly is on steep slopes below Canyon soil, and Satanta soil
is on the lower part of the landscape. The included soils
make up about 15 percent of the map unit.

The Canyon soil is low in fertility and content of organ-
ic matter. Available water capacity is very low. The Brid-
get soil is medium in fertility and moderately low in con-
tent of organic matter. Available water capacity is high.
Permeability is moderate in both soils. Runoff is medium
or rapid.

Most areas of these soils are in rangeland. The
Canyon soil has fair potential for rangeland and range-
land wildlife habitat. The Bridget soil has good potential
for rangeland and rangeland wildlife habitat. Both soils
have poor potential for openland wildlife habitat, recre-
ational uses, windbreaks and environmental plantings,
and most sanitary facilities and building sites.

This map unit is better suited to rangeland than to
other uses. The natural grass cover is a mixture of tall,
mid, and short grasses. Management that maintains an
adequate plant cover and ground mulch helps prevent
excessive soil loss and improves soil moisture by reduc-
ing runoff. If the range is overgrazed, the more desirable
taller grasses lose vigor and are replaced by less pro-
ductive short grasses. Proper grazing use and deferred
grazing help maintain or improve rangeland condition.

This map unit generally is not suited to cultivated
crops and windbreaks and environmental plantings be-
cause of the steep slopes and severe hazard of erosion.
Areas of the Bridget soil that have been previously culti-
vated can be planted to tame pasture. In most areas, the
Canyon and Bridget soils are so intermingled that cultiva-
tion is not practical. Most areas of Bridget soil are too
small for windbreaks, but scalp plantings of suitable
trees and shrubs for wildlife habitat and special uses can
be made on selected sites.

This map unit is not suitable for buildings, sanitary
facilities, and local streets and roads because of steep
slopes and rock. This map unit is in Capability unit Vlle-
7. The Canyon soil is in Shallow range site, and Bridget
soil is in Silty range site.
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CBE—Citadel association, hilly. This map unit con-
sists of deep, well drained soils in the Black Hills. It is on
smooth upland divides and on the sides of mountain
valleys and along drainageways. Slopes generally are
long and smooth and range from 6 to 30 percent.

Individual areas of this map unit range from 80 to
several thousand acres in size and are about 70 percent
Citadel soil and about 30 percent minor soils. The minor
soils are in areas that range to 40 acres in size. The
uses of this unit, however, are such that separate map-
ping of the larger areas of the minor soils is not practi-
cal.

Typically, the Citadel soil has a surface layer of very
dark gray loam about 1 inch thick that is covered by
about 1 inch of forest litter. The subsurface layer is light
brown, friable fine sandy loam about 5 inches thick. The
subsoil, about 34 inches thick, is reddish brown, friable
loam in the upper part; reddish brown, firm clay in the
middle part; and red, friable, gravelly clay loam in the
lower part. The underlying material to a depth of 60
inches is red, cobbly loam. In places, bedrock is less
than 40 inches deep.

Included with this unit in mapping are areas of Mait-
land, Marshdale, and Vanocker soils. Maitland soil has
more organic matter in the surface layer than Citadel
soil, and Vanocker soil has more clay in the subsoil and
more coarse fragments than Citadel soil. Maitland soil is
on low side slopes below Citadel soil, and Vanocker soil
is on the steeper side slopes. Marshdale soil is poorly
drained and is along drainageways.

The Citadel soil is low in fertility and content of organic
matter. Available water capacity is high, and permeability
is moderately slow. Runoff is medium or rapid. This soil
has high shrink-swell potential in the subsoil.

Most areas of this map unit are in ponderosa pine
forest. Some of the minor soils in the mountain valleys
and along major drainageways are in native grass or
have been seeded to tame pasture plants and are used
for hay or livestock grazing. The soils in this unit have
good potential for timber production, woodland grazing,
and woodland wildlife habitat. They have fair potential for
tame pasture. They have poor potential for cultivated
crops, rangeland, recreational uses, and most building
sites and sanitary facilities.

This map unit is better suited to timber production,
woodland grazing, and woodland wildlife habitat than to
other uses. The natural plant community is dominantly
ponderosa pine and a mixture of some hardwoods and
an understory of shrubs and grasses. Management that
maintains an adequate plant cover and ground mulch
helps prevent excessive soil losses and improves the
moisture supply for forest plants. Selective cutting and
thinning reduces the competition for sunlight and mois-
ture, makes the trees less susceptible to insects and
diseases caused by overcrowding and decreased vigor,
and promotes the growth of mature trees that can be
harvested at shorter intervals. Selective cutting also pro-
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motes the growth of understory plants for grazing by
livestock and woodland wildlife. Proper grazing use of
the understory by livestock helps maintain a desirable
plant community that provides browse for woodland wild-
life.

Seeding cleared areas of this map unit to suitable
tame pasture plants is effective in controlling erosion.
Proper stocking rate, rotation grazing, application of fer-
tilizer, and control of weeds help keep the pasture in
good condition after it is established.

Buildings can be constructed if the shrinking and
swelling of this soil is overcome. If this soil is used for
septic tank absorption fields, enlarging the absorption
area helps to overcome the limitation of slow movement
of effluvent. Buildings and septic tank absorption fields
need to be placed in the lower part of the landscape
where slopes are less steep.

Local streets and roads need to be graded to shed
water, and the base material needs to be strengthened
to support vehicular traffic. Control of roadside erosion is
needed in borrow and cut areas. This map unit is in
Capability unit Vie-13. It is not placed in a range site.

Cc—Dumps, mine. This map unit consists of waste
mine tailings which have been discarded from mines.
The material is generally very finely ground, but some
fragments may be as large as 1/4 inch in diameter.
Individual areas of these dumps range from about 2 to
20 acres in size. These dumps were formed when the
tailings were pushed over steep hillsides. They are
barren of vegetation.

Some of the more coarsely ground material is being
used in place of gravel on local roads and streets. This
map unit is in Capability unit VIils-2. It is not placed in a
range site.

EaD—Enning-Minnequa silty clay loams, 6 to 25
percent slopes. This map unit consists of shallow and
moderately deep, well drained or somewhat excessively
drained, moderately sloping to moderately steep soils on
uplands. The irregularly shaped areas range from 10 to
90 acres in size and are about 70 to 80 percent Enning
soil and 20 to 30 percent Minnequa soil. The Minnequa
soil generally is in the lower part of the landscape. The
two soils are so intermingled that it is not practical to
separate them in mapping.

Typically, the Enning soil has a surface layer of grayish
brown silty clay loam about 4 inches thick. The underly-
ing material to a depth of 17 inches is very friable silty
clay loam that is light brownish gray in the upper part
and light gray in the lower part. Light gray shale is at a
depth of 17 inches.

Typically, the Minnequa soil has a surface layer of
grayish brown silty clay loam about 3 inches thick. A
transitional layer, about 12 inches thick, is pale brown,
friable silty clay loam. The underlying material to a depth
of 26 inches is very pale brown, friable silty clay loam.
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Pale yellow shale is at a depth of 26 inches. In places,
the depth to shale is more than 40 inches.

The Enning and Minnequa soils are low in fertility and
content of organic matter. Available water capacity is
very low in the Enning soil and low in the Minnequa soil.
Permeability is moderate in both soils. Runoff is medium
or rapid.

Most areas of these soils are used for rangeland.
These soils have fair potential for rangeland, rangeland
wildlife habitat, and most recreational uses. They have
poor potential for cultivated crops, windbreaks and envi-
ronmental plantings, and sanitary facilities. The Enning
soil has poor potential and the Minnequa soil has fair
potential for building sites.

This map unit is better suited to rangeland than to
other uses. The natural grass cover is a mixture of tall,
mid, and short grasses. Management that maintains an
adequate plant cover and ground mulch helps prevent
excessive soil loss and improves soil moisture by reduc-
ing runoff. If the range is overgrazed, the more desirable
taller grasses lose vigor and are replaced by less pro-
ductive short grasses. Proper grazing use and deferred
grazing help maintain or improve rangeland condition.

This map unit generally is not suited to cultivated
crops, tame pasture, and windbreaks because of the
very low or low available moisture capacity and steep
slopes. It is suited to wildlife habitat on selected sites;
however, trees and shrubs need to be planted by hand
and given special care.

This map unit generally is not suitable for sewage
lagoons because of slopes and shallow or moderate
depth to bedrock. Septic tank absorption fields should be
located on the deeper, less sloping soils in this unit. If
these soils are used for septic tank absorption fields,
enlarging the absorption area helps to overcome the
limitation of slow movement of effluent. Building sites
need to be placed on the lower part of the landscape. If
buildings are constructed on this unit, proper design of
foundations and footings helps prevent structural
damage caused by the low strength of the soil.

If these soils are used for local roads, the base materi-
al needs to be strengthened to support vehicular traffic.
Control of roadside erosion generally is needed in
borrow and cut areas. This map unit is in Capability unit
Vie-11. The Enning soil is in Shallow range site, and
Minnequa soil is in Thin Upland range site.

GaD—Glenberg Variant fine sandy loam. This deep,
well drained, nearly level soil is on terraces and alluvial
flood plains. It is subject to frequent flooding for brief
periods. The mapped areas are irregular in shape and
range from 10 to 260 acres in size.

Typically, the surface layer is dark yellowish brown fine
sandy loam about 7 inches thick. The underlying material
to a depth of about 60 inches is dark yellowish brown,
pale brown, and brown, very friable, stratified fine sandy
loam and sandy loam.

SOIL SURVEY

The soil is low in fertility and content of organic matter.
Available water capacity is moderate, and permeability is
moderately rapid or rapid. Runoff is slow. Reaction is
neutral to extremely acid.

Most areas of this soil are farmed or in rangeland. This
soil has good potential for crops, rangeland, and wind-
breaks and environmental plantings. It has fair potential
for openland and rangeland wildlife habitat. It has poor
potential for recreational uses, building sites, and sani-
tary facilities.

This soil is suited to corn, small grain, and grasses
and legumes for hay. Controlling soil blowing is the main
concern of management if this soil is used for cultivated
crops. Stubble mulching, crop residue management,
minimum tillage, and field windbreaks help control soil
blowing and conserve moisture. Returning crop residue
to the soil, green manure crops, and the regular addition
of animal manure help improve fertility and reduce soil
blowing. Seeding this soil to tame pasture plants is effec-
tive in controlling soil blowing. Proper stocking rate, rota-
tion grazing, application of fertilizer, and control of weeds
help keep the pasture in good condition. Planting and
harvesting of crops may be delayed during wet periods.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground mulch helps
prevent soil blowing and improves the moisture supply
for rangeland plants. If the range is overgrazed, the more
desirable taller grasses lose vigor and are replaced by
less productive short grasses. Proper grazing use and
deferred grazing help maintain or improve rangeland
condition.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Keeping crop residue on
the surface during site preparation helps control soil
blowing until the plantings are established.

This soil generally is not suitable for sanitary facilities
because of susceptibility to flooding. If buildings are con-
structed on this soil, dikes are needed to protect the site
against flooding. This map unit is in Capability unit llle-7
and Overflow range site.

GBE—Grizzly-Virkula association, steep. This map
unit consists of deep, well drained soils in the Black
Hills. It is on breaks along the edge of ridges and sides
of mountain valleys. Slopes generally are long and
smooth and typically range from 25 to 60 percent.

Individual areas of this map unit range from 100 to
several thousand acres in size and are about 50 to 60
percent Grizzly soil, 20 to 30 percent Virkula soil, and 15
to 20 percent minor soils. Grizzly soil is on convex ridge-
tops and upper valley side slopes. The Virkula soil is on
concave valley side slopes. The minor soils are in areas
that range to 30 acres in size. The uses of this unit,
however, are such that separate mapping of the Virkula
soil and larger areas of the minor soils is not practical.
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Typically, the Grizzly soil has a surface layer about 20
inches thick. The surface layer is dark gray, very gravelly
silt loam in the upper part, light brownish gray, gravelly
silt loam in the middle part, and light gray, very gravelly
silt loam in the lower part. The subsoil to a depth of 51
inches is pale brown, very gravelly clay loam and light
gray, very gravelly silt loam in the upper part and pale
brown, very gravelly clay loam in the lower part. The
underlying material is pale yellow, very channery loam.

Typically, the Virkula soil has a surface layer of grayish
brown silt loam about 1 inch thick that is covered with
about 1 inch of forest litter. The subsurface layer is very
pale brown, very friable silt loam about 11 inches thick.
The transitional layer, about 3 inches thick, is a mixture
of brown, friable silty clay loam, and very pale brown silt
loam. The subsoil extends to a depth of 36 inches and is
firm clay loam that is brown in the upper part and pale
brown in the lower part. The underlying material to a
depth of 60 inches is pale brown, gravelly clay loam. In
places, bedrock is at a shallower depth than is typical for
the Virkula soil.

Included with this unit in mapping are areas of Mait-
land and Marshdale soils and Rock outcrop. Maitland
soil has more organic matter in the surface layer and is
on foot slopes below Grizzly and Virkula soils. Marshdale
soil is poorly drained and is along drainageways in the
mountain valleys. The Rock outcrop consists of expo-
sures of gray and tan to buff, fractured igneous rock on
the edge of ridgetops and on some valley side slopes.

The Grizzly and Virkula soils are low in fertility and
content of organic matter. Available water capacity is
high in the Grizzly soil and moderate or high in the
Virkula soil. Permeability is moderately slow. Runoff is
rapid. These soils have high shrink-swell potential.

Most areas of this map unit are in ponderosa pine
forest. Some minor soils in the swales and smoother
areas along major drainageways in mountain valleys
have been cleared and are in native grass or have been
seeded to tame pasture plants and are used for hay or
livestock grazing. Although Grizzly and Virkula soils are
used for production of commercial timber, they have
poor potential for this use. These soils have good poten-
tial for woodland wildlife habitat and winter recreational
uses. They have poor potential for cultivated crops,
building sites, and sanitary facilities.

This map unit is better suited to timber production,
woodland grazing, and woodland wildlife habitat than to
other uses. The natural plant community is dominantly
ponderosa pine and an understory of common juniper,
shrubs, and grasses. Management that maintains an
adequate plant cover and ground mulch helps prevent
excessive soil loss and improves the moisture supply for
forest plants. Selective cutting and thinning reduces
competition for sunlight and moisture, makes the trees
less susceptible to insects and diseases caused by over-
crowding and decreased vigor, and promotes the growth
of mature trees that can be harvested at shorter inter-
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vals. Selective cutting also promotes the growth of un-
derstory plants for grazing by livestock and woodland
wildlife. Proper grazing use of the understory by livestock
helps maintain a desirable plant community that provides
browse for woodland wildlife. In some areas, at higher
elevations, the north-facing and east-facing slopes can
be used for ski runs if they are cleared of timber and
seeded to suitable grasses to reduce the hazard of ero-
sion.

Seeding cleared areas of this unit to suitable tame
pasture plants is effective in controlling erosion. Proper
stocking rate, rotation grazing, application of fertilizer,
and control of weeds help keep the pasture in good
condition after it is established.

This map unit has severe limitations for buildings with
basements, septic tank absorption fields, sewage la-
goons, and local roads and streets because of shallow
depth to bedrock, steep slope, and high shrink-swell.
Proper design of foundations and footings helps prevent
structural damage caused by shrinking and swelling of
the soil. Sanitary facilities are a potential source of pollu-
tion to shallow ground water.

Local roads and streets need to be graded to shed
water, and the base material needs to be strengthened
to support vehicular traffic. In many places, fill material is
not available for local roads. Control of roadside erosion
is needed in borrow and cut areas. This map unit is in
Capability unit Vile-9. It is not placed in a range site.

GcD—Grummit-Rock outcrop complex, 3 to 20 per-
cent slopes. This map unit consists of shallow, well
drained, gently sloping to moderately steep soils and
Rock outcrop on uplands. The irregularly shaped areas
range from 10 to 200 acres in size and are about 75 to
85 percent Grummit soil and 15 to 25 percent Rock
outcrop. Rock outcrop is on steeper side slopes along
drainageways. The Grummit soil and Rock outcrop are
so intermingled that it is not practical to separate them in
mapping.

Typically, the Grummit soil has a surface layer of gray
clay about 4 inches thick. The underlying material to a
depth of 13 inches is gray, friable, shaly clay. Gray shale
is at a depth of 13 inches. In places, the depth to shale
is more than 13 inches.

The Grummit soil is low in fertility and content of
organic matter. Available water capacity is very low, and
permeability is moderate. This soil has high shrink-swell
potential.

The Rock outcrop consists of large exposures of gray,
acid shale. This shale has been weathered to large
sand-size particles and is loose on the surface.

Most areas of this map unit are in rangeland. The
Grummit soil has fair potential for rangeland and range-
land wildlife habitat and poor potential for cultivated
crops, pasture, windbreaks and environmental plantings,
recreational uses, building sites, and sanitary facilities.
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This map unit is better suited to rangeland than to
other uses. The natural plant cover is a mixture of mid
and short grasses. The main management concern is
susceptibility of the soil to erosion. Management that
maintains an adequate plant cover and ground mulch
helps prevent excessive soil loss and improves soil mois-
ture by reducing runoff. If the range is overgrazed, the
taller, more desirable grasses lose vigor and are re-
placed by less productive grasses and weeds. Proper
grazing use and deferred grazing help maintain or im-
prove rangeland condition.

This map unit generally is not suited to cultivated
crops, tame pasture, and windbreaks because of the
very low available moisture capacity and the severe
hazard of erosion. It is suited to wildlife habitat on select-
ed sites; however, trees and shrubs need to be planted
by hand and given special care.

This map unit generally is not suitable as a site for
buildings, sanitary facilities, and local roads and streets
because of the depth to bedrock, high shrink-swell po-
tential, steep slopes, and Rock outcrop. The Grummit
soil is in Capability unit Vie-12 and Shallow range site.
Rock outcrop is in Capability unit Vllis-1. It is not placed
in a range site.

GdE—Grummit-Rock outcrop complex, 15 to 50
percent slopes. This map unit consists of shallow, well
drained, moderately steep and steep soils and very
steep Rock outcrop on uplands. The irregularly shaped
areas range from 40 to 1,000 acres in size and are about
60 to 70 percent Grummit soil and 30 to 40 percent
Rock outcrop. The Rock outcrop is on steeper side
slopes along drainageways. The Grummit soil and Rock
outcrop are so intermingled that it is not practical to
separate them in mapping.

Typically, the Grummit soil has a surface layer of gray
clay about 4 inches thick. The underlying material to a
depth of 13 inches is gray, friable, shaly clay. Gray shale
is at a depth of 13 inches. In places, the depth to shale
is more than 13 inches.

The Grummit soil is low in fertility and content of
organic matter. Available water capacity is very low, and
permeability is moderate. This soil has high shrink-swell
potential.

The Rock outcrop consists of large exposures of gray
acid shale which has been weathered to large sand-size
particles and is loose on the surface.

Most areas of this map unit are in rangeland. The
Grummit soil has fair potential for rangeland and range-
land wildlife habitat. It has poor potential for cultivated
crops, pasture, windbreaks and environmental plantings,
recreational uses, building sites, and sanitary facilities.

This map unit is better suited to rangeland than to
other uses. The natural plant cover is a mixture of mid
and short grasses. Susceptibility of the soil to erosion is
the main management concern. Management that main-
tains an adequate plant cover and ground mulch helps
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prevent excessive soil loss and improves soil moisture
by reducing runoff. If the range is overgrazed, the taller,
more desirable grasses lose vigor and are replaced by
less productive grasses and weeds. Proper grazing use
and deferred grazing help maintain or improve rangeland
condition.

This map unit generally is not suited to cultivated
crops, tame pasture, and windbreaks because of the
very low available moisture capacity, severe hazard of
erosion, and steep slopes. It is suited to wildlife habitat
on selected sites; however, trees and shrubs need to be
planted by hand and given special care.

This map unit generally is not suitable as a site for
buildings, sanitary facilities, and local roads and streets
because of shallow depth to bedrock, high shrink-swell
potential, steep slopes, and Rock outcrop. The Grummit
soil is in Capability unit Vlle-8 and Shallow range site.
Rock outcrop is in Capability unit Vilis-1. It is not placed
in a range site.

GeD—Gypnevee-Rekop loams, 6 to 25 percent
slopes. This map unit consists of deep and shallow, well
drained and somewhat excessively drained, moderately
sloping to moderately steep soils on uplands. The irregu-
larly shaped areas range from 10 to 350 acres in size
and are about 60 to 70 percent Gypnevee soil and 20 to
30 percent Rekop soil. The two soils are so intermingled
that it is not practical to separate them in mapping.

Typically, the Gypnevee soil has a surface layer of
reddish brown loam about 7 inches thick. The transitional
layer is yellowish red, friable silt loam about 6 inches
thick. The underlying material to a depth of about 60
inches is silt loam that is reddish yellow in the upper part
and light red in the lower part. in places, the surface
layer is darker than is typical of the Gypnevee soil.

Typically, the Rekop soil has a surface layer of reddish
brown loam about 4 inches thick. The underlying material
to a depth of 18 inches is loam that is light brown in the
upper part and pink in the lower part. Pinkish white
gypsum and alabaster bedrock are at a depth of 18
inches. In places, the bedrock and seams of gypsum are
at a shallower depth than is typical for the Rekop soil.

Included with this unit in mapping are small areas of
gypsum Rock outcrop on ridgetops. The Rock outcrop
makes up about 10 percent of the map unit.

The Gypnevee soil is medium in fertility and low in
content of organic matter. Available water capacity is
high. The Rekop soil is low in fertility and content of
organic matter. Available water capacity is very low. Per-
meability is moderate in both soils. Runoff is medium or
rapid.

Most areas of this map unit are in rangeland. Gypne-
vee and Rekop soils have poor potential for crops, wind-
breaks and environmental plantings, and most building
sites and sanitary facilities. They have fair potential for
rangeland, rangeland wildlife habitat, and most recre-
ational uses.
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This map unit is better suited to rangeland than to
other uses. The natural grass cover is a mixture of tall,
mid, and short grasses. The main management concerns
are inadequate moisture, steep slopes, and susceptibility
of the soils to erosion. Management that maintains an
adequate plant cover and ground mulch helps prevent
excessive soil loss and improves soil moisture by reduc-
ing runoff. If the range is overgrazed, the more desirable
taller grasses lose vigor and are replaced by less pro-
ductive short grasses. Proper grazing use and deferred
grazing help maintain or improve rangeland condition.

This map unit generally is not suited to cultivated
crops, tame pasture, and windbreaks. It is suited to ran-
geland and wildlife habitat on selected sites; however,
trees and shrubs need to be planted by hand and given
special care.

This map unit generally is not suitable for building sites
and sanitary facilities because of slope, shallow depth to
bedrock, low strength, and the content of soluble
gypsum in the soils. If sanitary facilities are constructed,
they need to be placed on the less sloping areas of
Gypnevee soils.

Local roads and streets need to be graded to shed
water, and the base material needs to be strengthened
to support vehicular traffic. Control of roadside erosion is
needed in borrow areas. This map unit is in Capability
unit Vle-3. Gypnevee soil is in Thin Upland range site,
and Rekop soil is in Shallow range site.

Ha—Higgins silt loam. This deep, very poorly drained,
nearly level soil is on alluvial fans and bottom lands. It is
subject to common flooding for brief periods. The
mapped areas are irregular in shape and range from 10
to 200 acres in size.

Typically, the surface layer is light gray silt loam about
3 inches thick. The underlying material to a depth of
about 60 inches is white, very friable silt in the upper
part and light gray silt in the lower part. In places, the
water table is below a depth of 2 feet.

This soil is low in fertility and moderate in content of
organic matter. Available water capacity is high, and per-
meability is moderate. Runoff is very slow or slow. A
seasonal water table ranges from the surface to a depth
of 2 feet.

Most areas of this soil are in rangeland. This soil has
good potential for rangeland and windbreaks and envi-
ronmental plantings. It has fair potential for wetland and
rangeland wildlife habitat and poor potential for cultivat-
ed crops, recreational uses, building sites, and sanitary
facilities.

This soil is well suited to rangeland. Wetness is the
main management concern if this soil is used for grazing.
The natural plant community is a mixture of tall, mid, and
short grasses. If the range is overgrazed, the more desir-
able taller grasses lose vigor and are replaced by less
productive short grasses. Proper grazing use and de-
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ferred grazing help maintain or improve rangeland condi-
tion.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil.

This soil generally is unsuited to cultivated crops and
recreational uses because of wetness.

This soil is not suitable for building sites, sanitary facili-
ties, and local streets and roads because of flooding and
the seasonal high water table. This map unit is in Capa-
bility unit Vw-1 and Subirrigated range site.

HBF—Hisega-Rock outcrop association, steep. This
map unit consists of deep, well drained soils and Rock
outcrop on mountain ridges and on the sides of moun-
tain valleys in the Black Hills. Slopes commonly are 25
to 50 percent but range from 15 to 65 percent.

Individual areas of this map unit range from 40 to
several thousand acres in size and are about 55 to 65
percent Hisega soil, 20 to 30 percent Rock outcrop, and
15 percent minor soils. Rock outcrop generally is on the
tops and upper sides of ridges and points in areas that
range from less than 1 acre to as much as 60 acres in
size. The minor soils are in areas that range to 40 acres
in size. The uses of this unit, however, are such that
separate mapping of the larger areas of Rock outcrop
and of the minor soils is not practical (fig. 5).

Typically, the Hisega soil has a surface layer of light
olive brown loam about 4 inches thick that is covered
with about 1 inch of forest litter. The subsoil, about 15
inches thick, is brown, very friable channery loam. The
underlying material to a depth of 60 inches is brown,
channery loam in the upper part and grayish brown, very
flaggy loam in the lower part. In places, the subsoil is
less than 9 inches thick and the depth to schist is less
than 40 inches.

Rock outcrop consists of exposures of fractured schist
and dikes of quartzite. The bedding planes of the schist
commonly are at an angle of 45 to 60 degrees because
of the uplift of the Black Hilis.

Included with this unit in mapping are areas of Buska,
Maitland, and Marshdale soils. Buska soil has more clay
and a stronger structure in the subsoil than Hisega soil
and typically is in the mid and lower parts of the land-
scape below Hisega soil. Maitland soil has more organic
matter in the surface layer and is on the foot slopes in
the lower part of the landscape. Marshdale soil is poorly
drained and is along drainageways, in swales, and in
narrow valleys. The included soils make up 10 to 20
percent of the map unit.

The Hisega soil is low in fertility and content of organic
matter. Available water capacity and permeability are
moderate. Runoff is rapid.

Most areas of this map unit are in ponderosa pine
forest. Some of the minor soils in swales and in moun-
tain valleys are in native grass or have been seeded to
tame pasture and are used for hay or grazing. These
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soils have good potential for timber production, wood-
land grazing, and woodland wildlife habitat. They have
poor potential for cultivated crops, tame pasture, range-
land, recreational uses, building sites, and sanitary facili-
ties.

This map unit is better suited to timber production,
woodland grazing, and woodland wildlife habitat than to
other uses. The natural plant community is dominantly
ponderosa pine and an understory of shrubs and
grasses. The hazard of erosion is very severe. Manage-
ment that maintains an adequate plant cover and ground
mulch helps prevent excessive soil losses and improves
the moisture supply for forest plants. Some ponderosa
pine is harvested by selective cutting on the less steep
slopes, but use of wheeled equipment is restricted on
steep slopes. The hazard of erosion is reduced by partial
cutting. Selective cutting and thinning that opens the
understory to sunlight reduces the competition for mois-
ture and improves grass production. Opening the tree
stand makes the trees less susceptible to insects and
diseases caused by overcrowding and decreased vigor
and promotes the growth of mature trees that can be
harvested at shorter intervals. Proper stocking rate helps
maintain a desirable plant community that provides ade-
quate grass and shrub browse for wildlife and reduces
the hazard of erosion on these steep slopes.

This map unit has severe limitations for local roads
and streets, building sites, sewage lagoons, and septic
tank absorption fields because of steep slopes and Rock
outcrop. Slippage occurs if the soils are disturbed. Build-
ings, sanitary facilities, and roads and streets need to be
placed in the lower part of the landscape on minor soils
where the slopes are not so steep. The Hisega soil is in
Capability unit Vlie-9, and Rock outcrop is in Capability
unit Vills-1. The map unit is not placed in a range site.

HcA—Hisle silt loam, 0 to 3 percent slopes. This
moderately deep, well drained, nearly level soil is on high
terraces and uplands. The mapped areas are irregular in
shape and range from 10 to 100 acres in size.

Typically, the surface layer is gray silt loam about 2
inches thick. The subsoil, about 13 inches thick, is gray-
ish brown, very firm clay. The underlying material to a
depth of 36 inches is gray clay. Light gray shale is at a
depth of 36 inches. In a small area, the surface layer is
thicker and darker than is typical for the Hisle soil.

Included with this soil in mapping are small areas of
Grummit, Kyle, Pierre, and Snomo soils and Slickspots.
Grummit and Snomo soils are noncalcareous, are acid
throughout, and are on higher parts of the landscape.
Kyle and Pierre soils have less salt in the subsoil. Slick-
spots are in slightly depressed, barren areas that have a
puddled or “slicked-over” surface. These included areas
make up about 15 percent of the map unit.

This soil is low in fertility and content of organic
matter. Available water capacity is low, and permeability
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is very slow. Runoff is slow. Shrink-swell potential is
high.

Most of this soil is in rangeland. This soil has poor
potential for rangeland and rangeland wildlife habitat,
cultivated crops, windbreaks and environmental plant-
ings, most recreational uses, building sites, and most
sanitary facilities.

This soil is better suited to rangeland than to other
uses. The main management concern is droughtiness
because of the unfavorable rooting zone. The natural
plant community is a mixture of mid and short grasses.
Maintaining good grass cover and ground mulch helps
improve the moisture supply for range plants. If the
range is overgrazed, the more desirable taller grasses
lose vigor and are replaced by less productive short
grasses. Proper grazing use and deferred grazing help
maintain or improve range condition.

This soil generally is not suited to cultivated crops,
tame pasture, and windbreaks because of poor tilth, un-
favorable rooting zone, very slow permeability, and low
available moisture capacity. It is suited to wildlife habitat
on selected sites; however, trees and shrubs need to be
planted by hand and given special care.

This soil generally is not suitable as a site for build-
ings, septic tank absorption fields, and local roads and
streets because of high shrink-swell potential and low
strength. If sewage lagoons are installed, the underlying
shale should not be disturbed. This map unit is in Capa-
bility unit VIs-3 and Thin Claypan range site.

HdA—Hisle-Slickspots complex, 0 to 3 percent
slopes. This map unit consists of moderately deep, well
drained, nearly level soils and Slickspots on high ter-
races and uplands. The irregularly shaped areas range
from 10 to 300 acres in size and are about 60 to 70
percent Hisle soil and 15 to 25 percent Slickspots. Hisle
soil is on slightly raised grassed-over areas. Slickspots
are on slightly depressed barren areas. The Hisle soil
and Slickspots are so intermingled that it is not practical
to separate them in mapping.

Typically, the Hisle soil has a surface layer of gray silt
loam about 2 inches thick. The subsoil, about 13 inches
thick, is grayish brown, very firm clay. The underlying
material to a depth of 36 inches is gray clay. Light gray
shale is at a depth of 36 inches.

The Slickspots are on slightly depressed barren areas
that have a puddled or “slicked-over”’ surface and com-
monly have spots and streaks of salt within a few inches
of the surface.

Included with this unit in mapping are small areas of
Grummit, Kyle, Pierre, and Snomo soils. Grummit and
Snomo soils are noncalcareous, are acid throughout, and
are on the higher part of the landscape. Kyle and Pierre
soils have less salt in the subsoil than the Hisle-Slick-
spots complex. The included soils make up about 10 to
15 percent of the map unit.
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The Hisle soil is low in fertility and content of organic
matter. Available water capacity is low, and permeability
is very slow. The soil has high shrink-swell potential.
Runoff is slow on the Hisle soil, and Slickspots are
ponded.

Most areas of this map unit are in rangeland. The soils
in this unit have poor potential for rangeland and range-
land wildlife habitat, cultivated crops, windbreaks and
environmental plantings, recreational uses, building sites,
and most sanitary facilities.

This map unit is better suited to rangeland than to
other uses. The main concern of management is
droughtiness caused by an unfavorable rooting zone.
The natural plant community is a mixture of mid and
short grasses on the Hisle soils. Slickspots have a very
sparse cover of .cactus. Maintaining a good grass cover
and ground mulch helps improve the moisture supply for
range plants. If the range is overgrazed, the more desir-
able taller grasses lose vigor and are replaced by less
productive short grasses. Proper grazing use and de-
ferred grazing help maintain or improve rangeland condi-
tion.

This map unit generally is not suited to cultivated
crops, tame pasture, and windbreaks because of poor
tilth, salts, unfavorable rooting zone, very slow perme-
ability, and low available moisture capacity. It is suited to
wildlife habitat on selected sites; however, trees and
shrubs need to be planted by hand and given special
care.

This map unit generally is not suitable as a site for
buildings, septic tank absorption fields, and local roads
and streets because of high shrink-swell potential and
low strength. If sewage lagoons are installed, the under-
lying shale should not be disturbed. The Hisle soil is in
Capability unit Vis-3 and Thin Claypan range site. Slick-
spots are in Capability unit Vllls-3. They are not placed
in a range site.

KaA—Kyle clay, 0 to 2 percent slopes. This deep,
well drained, nearly level soil is on uplands and alluvial
fans. The mapped areas are irregular in shape and range
from 10 to 150 acres in size.

Typically, the surface layer is grayish brown clay about
5 inches thick. The subsoil, about 15 inches thick, is
grayish brown, very firm clay. The underlying material to
a depth of 60 inches is clay that is gray in the upper part
and grayish brown in the lower part.

Included with this soil in mapping are small areas of
Hisle, Nunn, and Pierre soils. Hisle soil has a claypan
subsoil and is on the lower part of the landscape. Nunn
soil has less clay and more sand than Kyle soil and is on
the higher part of the landscape, generally above Kyle
soil. Pierre soil is shallower to shale than Kyle soil and is
on the higher part of the landscape, generally above
Kyle soil. The included soils make up about 10 percent
of the map unit.
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The Kyle soil is medium in fertility and moderately low
in content of organic matter. Available water capacity is
low or moderate, and permeability is very slow. The soil
is difficult to till because of the high content of clay.
Shrink-swell potential is high. Runoff is slow.

Most areas of this soil are in rangeland. The soil has
good potential for rangeland and rangeland wildlife habi-
tat and fair potential for cultivated crops, windbreaks,
and environmental plantings. It has poor potential for
openland wildlife habitat, most recreational uses, and
most building sites and sanitary facilities.

This soil is better suited to rangeland than to other
uses. The natural grass cover is a mixture of mid and
short grasses. Management that maintains an adequate
plant cover and ground mulch helps improve soil mois-
ture by reducing runoff. If the range is overgrazed, the
more desirable taller grasses lose vigor and are replaced
by less productive short grasses. Proper grazing use and
deferred grazing help maintain or improve rangeland
condition.

This soil is suited to windbreaks and other woody
plantings. All climatically adapted trees and shrubs grow
well on this soil. Summer fallowing before planting in-
creases the chance of survival of seedlings. Cultivation
after planting helps control grasses and weeds.

This soil is suited to small grain and grasses and
legumes for hay. Conserving moisture and maintaining
tilth are the main concerns of management if this soil is
used for crops. Stubble mulching, crop residue manage-
ment, stripcropping, minimum tillage, and field wind-
breaks help control soil blowing and conserve moisture.
Returning crop residue to the soil, green manure crops,
and the regular addition of animal manure help improve
fertility and soil tilth and reduce the susceptibility of the
soil to blowing.

Seeding to tame pasture is an alternative use of this
soil. Proper stocking rate, rotation grazing, application of
fertilizer, and control of weeds help keep the pasture in
good condition.

Proper design of building foundations and footings
helps prevent structural damage caused by the high
shrink-swell and low strength of this soil. Adequate drain-
age around building sites helps to overcome high shrink-
swell potential. If this soil is used for septic tank absorp-
tion fields, enlarging the absorption area helps to over-
come the limitation of slow movement of effluent.

Roads need to be graded to shed water, and the base
material needs to be strengthened to support vehicular
traffic. This map unit is in Capability unit IVs-3 and
Clayey range site.

KaB—Kyle clay, 2 to 6 percent slopes. This deep,
well drained, gently sloping soil is on uplands and alluvial
fans. The mapped areas are irregular in shape and range
from 10 to 150 acres in size.

Typically, the surface layer is grayish brown clay about
5 inches thick. The subsoil, about 15 inches thick, is
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grayish brown, very firm clay. The underlying material to
a depth of 60 inches is clay that is gray in the upper part
and grayish brown in the lower part.

Included with this soil in mapping are small areas of
Hisle, Nunn, and Pierre soils. Hisle soil has a claypan
subsoil and is on the lower part of the landscape. Nunn
soil has less clay and more sand than Kyle soil and is on
the higher part of the landscape, generally above Kyle
soil. Pierre soil is shallow to shale.

This soil is medium in fertility and moderately low in
content of organic matter. Available water capacity is low
or moderate, and permeability is very slow. The Kyle soil
is difficult to till because of the high content of clay.
Shrink-swell potential is high. Runoff is medium.

Most areas of this soil are in rangeland. The soil has
good potential for rangeland and rangeland wildlife habi-
tat and fair potential for cultivated crops and windbreaks
and environmental plantings. It has poor potential for
openland wildlife habitat, for most recreational uses, and
for most building sites and sanitary facilities.

This soil is better suited to rangeland than to other
uses. The natural grass cover is a mixture of mid and
short grasses. Management that maintains an adeqguate
plant cover and ground mulch helps prevent erosion and
improves soil moisture by reducing runoff. If the range is
overgrazed, the more desirable taller grasses lose vigor
and are replaced by less productive short grasses.
Proper grazing use and deferred grazing help maintain or
improve rangeland condition.

This soil is suited to windbreaks and other types of
woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Summer fallowing before
planting increases the chance of survival of seedlings.
Cuitivation after planting helps control grasses and
weeds.

This soil is suited to small grain and grasses and
legumes for hay. Conserving moisture, controlling ero-
sion, and maintaining tilth are the main management
concerns if this soil is used for cultivated crops. Stubble
mulching, crop residue management, stripcropping, mini-
mum tillage, and field windbreaks help control soil blow-
ing and erosion and conserve moisture. Terraces are
effective in controlling erosion on the more sloping
areas. Returning crop residue to the soil, green manure
crops, and the regular addition of animal manure help
improve fertility and reduce susceptibility of the soil to
blowing and erosion.

Seeding this soil to tame pasture is effective in con-
trolling erosion. Proper stocking rate, rotation grazing,
application of fertilizer, and control of weeds help keep
the pasture in good condition.

Proper design of building foundations and footings
helps prevent structural damage caused by high shrink-
swell potential and the low strength of this soil. Ade-
quate drainage around building sites helps to overcome
the high shrink-swell.
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Roads need to be graded to shed water, and the base
material needs to be strengthened to support vehicular
traffic. If this soil is used for septic tank absorption fields,
enlarging the absorption area helps to overcome the
limitation of slow movement of effluent. This map unit is
in Capability unit IVe-3 and Clayey range site.

LaE-—Lakoa silt loam, 25 to 50 percent slopes. This
deep, well drained, steep and very steep soil is on up-
lands. The mapped areas are irregular in shape and
range from 15 to 700 acres in size.

Typically, the Lakoa soil has a surface layer of light
brownish gray silt loam about 3 inches thick that is cov-
ered by 2 inches of forest litter. The transitional layer is
yellowish brown, friable loam about 3 inches thick. The
subsoil extends to a depth of about 30 inches and is
brown, firm clay loam in the upper part; yellowish brown
and reddish yellow, firm clay loam in the middle part; and
brown and very pale brown, friable sandy clay loam in
the lower part. The underlying material to a depth of 42
inches is brown and very pale brown sandy loam. Very
pale brown sandstone is at a depth of 42 inches. In
places, this soil has a thicker, darker surface layer than
is typical of the Lakoa soil.

Included with this unit in mapping are small areas of
Boneek and Butche soils. Boneek soil has a thicker,
darker surface layer than Lakoa soil and is on lower
untimbered side slopes. Butche soil is less than 20
inches deep to bedrock and is on ridges and side
slopes. Both soils generally are below Lakoa soil.

The Lakoa soil is low in fertility and content of organic
matter. Available water capacity and permeability are
moderate. Runoff is rapid.

Most areas of this map unit are in native woodland.
This soil has good potential for woodland grazing and
woodland wildlife habitat. It has poor potential for culti-
vated crops, windbreaks, recreational uses, building
sites, and sanitary facilities.

This map unit is better suited to woodland grazing and
woodland wildlife habitat than to other uses. The natural
plant community is dominantly ponderosa pine and
mixed hardwoods and an understory of shrubs and
grasses. Management that maintains an adequate plant
cover and ground mulch helps prevent excessive soil
losses and improves the moisture supply for forest
plants. A limited number of ponderosa pine can be har-
vested by selective cutting on the less steep slopes, but
use of wheeled equipment is restricted because of the
slope. Selective cutting and thinning reduces the compe-
tition for sunlight and moisture, makes the trees less
susceptible to insects and diseases caused by over-
crowding and decreased vigor, and promotes the growth
of mature trees that can be harvested at shorter inter-
vals. This practice also promotes the growth of under-
story plants, which can be grazed by livestock and
woodland wildlife. Proper grazing use of the understory
by livestock helps maintain a desirable plant community
that provides browse for woodland wildlife.
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This soil generally is not suited to crops and wind-
breaks because of steep slopes and the severe hazard
of erosion. Scalp planting may be practiced to establish
climatically adapted trees and shrubs, but optimum sur-
vival, growth, and vigor should not be expected.

This soil generally is not suitable for building sites or
for sanitary facilities because of steep and very steep
slopes. This map unit is in Capability unit Vlle-3. It is not
placed in a range site.

MaC—Maitland loam, 2 to 9 percent slopes. This
deep, well drained, gently sloping and moderately slop-
ing soil is on mountain uplands. The mapped areas are
long and narrow in shape and range from 30 to 150
acres in size.

Typically, the surface layer is gray loam about 7 inches
thick. The subsurface layer is light brownish gray, very
friable very fine sandy loam about 4 inches thick. The
transitional layer, about 5 inches thick, is brown and light
brownish gray, friable loam. The subsoil extends to a
depth of about 44 inches and is light brown, friable clay
loam in the upper part; light yellowish brown clay loam in
the middle part; and light yellowish brown loam in the
lower part. The underlying material to a depth of 60
inches is light yellowish brown fine sandy loam in the
upper part and pale brown and light yellowish brown
loam in the lower part.

Included with this soil in mapping are small areas of
Marshdale soil, generally less than 10 acres in size.
Marshdale soil is darker to a greater depth and is wetter
than Maitland soil. The included soil makes up about 10
percent of the map unit.

This Maitland soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
high, and permeability is moderate. Runoff is medium.

Most areas of this soil are in grassland. The soil has
good potential for pasture and woodland wildlife habitat;
fair potential for crops, recreational uses, building sites,
and sanitary facilities; and poor potential for cultivated
crops, openland wildlife habitat, and rangeland wildlife
habitat.

This soil is suited to tame pasture and hay after timber
has been harvested. The main concern in tame pasture
management is excessive soil loss by erosion. Proper
stocking rate, rotation grazing, application of fertilizer,
and control of weeds help keep the pasture in good
condition and is effective in controlling erosion. Manage-
ment that maintains an adequate plant cover and ground
mulch helps prevent excessive soil loss and improves
soil moisture by reducing runoff.

This soil is suited to timber production. Controlled har-
vesting of ponderosa pine by selective cutting and thin-
ning reduces the competition for sunlight and moisture,
makes the trees less susceptible to insects and diseases
caused by overcrowding and decreased vigor, and pro-
motes the growth of mature trees that can be harvested
at shorter intervals.
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The less sloping areas of this soil are suitable for
camp sites, paths and trails, and picnic areas. Slope
limits use for playgrounds. Camp sites should not be
placed on the included Marshdale soil along drain-
ageways because of possible flooding.

This soil generally is unsuited to most cultivated crops
because of the short growing season.

If buildings are constructed on this soil, proper design
of foundations and footings and diverting runoff water
away from the buildings help prevent structural damage
caused by shrinking and swelling of the soil. If this soil is
used for septic tank absorption fields, enlarging the ab-
sorption area helps to overcome the limitation of slow
movement of effluent. Ground water may be contaminat-
ed if absorption fields are placed near the Marshdale
soil.

If this soil is used for local roads and streets, roads
need to be graded to shed water, and the base material
needs to be strengthened to support vehicular traffic.
Control of roadside erosion is needed in borrow and cut
areas. This map unit is in Capability unit IVe-1. It is not
placed in a range site.

MaD—Maitland loam, 9 to 50 percent slopes. This
deep, well drained, strongly sloping to very steep soil is
on uplands. The mapped areas are irregular in shape
and range from 30 to 800 acres in size.

Typically, the surface layer is gray loam about 7 inches
thick. The subsurface layer is light brownish gray, very
friable very fine sandy loam about 4 inches thick. The
transitional layer, about 5 inches thick, is brown and light
brownish gray, friable loam. The subsoil extends to a
depth of 44 inches and is light brown, friable clay loam in
the upper part; light yellowish brown clay loam in the
middie part; and light yellowish brown loam in the lower
part. The underlying material to a depth of 60 inches is
light yellowish brown fine sandy loam in the upper part
and pale brown and light yellowish brown loam in the
lower part. In places, this soil has a thinner and lighter
colored surface layer than is typical for the Maitland soil.

Included with this soil in mapping are small areas of
Boneek and Butche soils. Boneek soil has more clay in
the subsoil than Maitland soil and generally is above
Maitland soil. Butche soil is shallow to bedrock and is
above Maitland soil. The included soils make up 15 per-
cent of the unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderate. Runoff is medium or rapid.

Most areas of this soil are in grazable woodland. The
soil has good potential for woodland grazing and wood-
land wildlife habitat. It has poor potential for cultivated
crops, rangeland, windbreaks, recreational uses, most
building sites, and sanitary facilities.

This soil is better suited to woodland grazing for live-
stock and woodland wildlife habitat than to other uses.
The natural plant community is mainly bur oak and pon-
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derosa pine and an understory of tall and mid grasses.
The main concern in grazable woodland management is
erosion. Management that maintains an adequate plant
cover and ground mulch helps prevent excessive soil
loss and improves soil moisture by reducing runoff. Se-
lective cutting and thinning of trees reduces competition
for sunlight and moisture and promotes the growth of
understory plants for grazing by livestock and woodland
wildlife. If the woodland is overgrazed, more desirable
taller grasses lose vigor and are replaced by less pro-
ductive grasses and weeds. Proper grazing use and de-
ferred grazing help maintain or improve woodland graz-
ing condition.

This soil generally is not suited to cultivated crops and
windbreaks because of steep slopes and the hazard of
erosion. Suitable trees and shrubs for wildlife habitat,
however, can be planted on selected sites by scalping or
other special methods.

Campgrounds and picnic areas need to be placed on
the less sloping areas of this soil.

If buildings are constructed on this soil, the less slop-
ing areas should be selected. Proper design of founda-
tions and footings helps prevent structural damage
caused by low strength of the soil and shrink-swell. If
this soil is used for septic tank absorption fields, enlarg-
ing the absorption area helps to overcome the limitation
of slow movement of effluent. Absorption fields need to
be placed on the less sloping areas. This soil generally
is too steep for constructing sewage lagoons.

Local roads and streets need to be built in the less
steep areas of this soil, and base material needs to be
strengthened to support vehicular traffic. Control of road-
side erosion is needed in borrow and cut areas. This
map unit is in Capability unit Vle-13. It is not placed in a
range site.

MBE—Marshdale-Maitland association, sloping.
This map unit consists of deep, poorly drained and well
drained soils on bottom lands, terraces, and mountain
uplands. Slopes commonly are 2 to 9 percent.

The individual areas of this map unit are long and
narrow and range from 30 to 300 acres in size. This unit
is about 60 percent Marshdale soil and 40 percent Mait-
land soil. Marshdale soil is in the lower part of the land-
scape along drainageways and is subject to common
flooding for brief periods. Maitland soil is in the upper
part of the landscape. The Maitland soil is in areas that
are large enough to map separately; however, the uses
of this unit are such that separate mapping is not practi-
cal.

Typically, the Marshdale soil has a surface layer of
dark gray loam about 10 inches thick. The subsurface
layer is very dark gray, very friable loam about 15 inches
thick. The subsoil to a depth of 60 inches is gray, firm
clay loam.

Typically, the Maitland soil has a surface layer of gray
loam about 7 inches thick. The subsurface layer is light
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brownish gray very fine sandy loam about 4 inches thick.
The transitional layer, about 5 inches thick, is brown and
light brownish gray, friable loam. The subsoil extends to
a depth of about 28 inches and is light brown, friable
clay loam in the upper part; light yellowish brown, friable
clay loam in the middle part; and light yellowish brown,
friable loam in the lower part. The underlying material to
a depth of 60 inches is light yellowish brown fine sandy
loam in the upper part and pale brown and light yellow-
ish brown loam in the lower part.

The Marshdale soil is high in fertility and content of
organic matter. The Maitland soil is medium in fertility
and moderate in content of organic matter. Available
water capacity is high for both soils. Permeability is mod-
erately slow in the Marshdale soil and moderate in the
Maitland soil. Runoff is medium. A seasonal water table
ranges from the surface to a depth of 2 feet in the
Marshdale soil.

Most areas of this map unit are in grassland. The soils
have fair potential for most recreational uses and poor
potential for most building sites and sanitary facilities.
The Marshdale soil has poor potential and the Maitland
soil has good potential for woodland wildlife habitat.

This map unit is better suited to tame pasture and
tame hay than to other uses. The main concerns in tame
pasture management are erosion on the Maitland soil
and flooding on the Marshdale soil. Proper stocking rate,
rotation grazing, application of fertilizers, and control of
weeds help to keep the pasture in good condition and
are effective in controlling erosion. Management that
maintains an adequate plant cover and ground muich
helps prevent excessive soil loss and improves soil mois-
ture on the Maitland soil by reducing runoff.

The Maitland soil is suited to timber production. Con-
trolled timber harvest of ponderosa pine by selective
cutting and thinning reduces the competition for sunlight
and moisture, makes the trees less susceptible to in-
sects and diseases caused by overcrowding and de-
creased vigor, and promotes the growth of mature trees
that can be harvested at shorter intervals.

This map unit is suited to such recreational uses as
playgrounds, camp sites, paths and trails, and picnic
areas; these facilities, however, need to be placed on
the Maitland soil. The hazard of flooding limits the
Marshdale soil for recreational use.

This map unit generally is unsuited to most cultivated
crops because of the short growing season and common
flooding on the Marshdale soil.

Building sites, sanitary facilities, and local roads and
streets need to be placed on the Maitland soil. If build-
ings are constructed on this map unit, foundations and
footings need to be designed to prevent structural
damage caused by the low strength and shrinking and
swelling of the soil. Septic tank absorption fields need to
be placed on selected sites to avoid contamination of
shallow ground water in the Marshdale soil. If this soil is
used for septic tank absorption fields, enlarging the ab-
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sorption area helps to overcome the limitation of slow
movement of effluent.

Local roads and streets need to be placed on the
upper part of the landscape, and the base material
needs to be strengthened to support vehicular traffic.
Control of roadside erosion is needed in borrow and cut
areas. These soils generally are not suited to sewage
lagoons because of sesasonal flooding and possible con-
tamination of ground water.

This Marshdale soil is in Capability unit IVw-1 and
Subirrigated range site. This Maitland soil is in Capability
unit IVe-1. It has not been placed in a range site.

McD—Midway-Razor silty clay loams, 6 to 25 per-
cent slopes. This map unit consists of shallow and mod-
erately deep, well drained, moderately sloping to moder-
ately steep soils on uplands. The irregularly shaped
areas range from 10 to 100 acres in size. They are about
556 to 65 percent Midway soil and 20 to 30 percent
Razor soil. Midway soil generally is in the upper part of
the landscape, and Razor soil is in the lower part of the
landscape.

Typically, the Midway soil has a surface layer of very
dark grayish brown silty clay loam about 2 inches thick.
The transitional layer is grayish brown, very firm silty clay
about 4 inches thick. The underlying material to a depth
of about 16 inches is silty clay that is pale yellow and
grayish brown in the upper part and pale yellow and light
olive gray in the lower part. Pale yellow and light olive
gray shale is at a depth of 16 inches.

Typically, the Razor soil has a surface layer of dark
gray silty clay loam about 3 inches thick. The subsail,
about 13 inches thick, is friable silty clay loam that is
gray in the upper part and grayish brown in the lower
part. The underlying material to a depth of 34 inches is
silty clay loam that is light gray in the upper part and
light brownish gray in the lower part. Light brownish gray,
platy shale is at a depth of 34 inches.

Included with this unit in mapping are small areas of
Bridget, Canyon, and Savo soils. The deep Bridget soil
has less clay than Midway and Razor soils and is on less
steep slopes. Canyon soil has less clay and more sand
than Midway and Razor soils. Both soils generally are
above Midway and Razor soils. Savo soil does not have
bedrock within a depth of 60 inches and is on side
slopes below Midway and Razor soils. The included soils
make up about 15 percent of the map unit.

The Midway and Razor soils are low in fertility and
content of organic matter. Available water capacity is
very low in the Midway soil and low in the Razor soil.
Permeability is slow in both soils. These soils shrink and
swell upon drying and wetting. Runoff is medium or
rapid.

Most areas of this map unit are in rangeland. Midway
soil has fair potential and Razor soil has good potential
for rangeland and rangeland wildlife habitat. Both soils
have fair potential for recreational uses. They have poor
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potential for cultivated crops, windbreaks and environ-
mental plantings, openiand wildlife habitat, sanitary facili-
ties, building sites, and local roads and streets.

This map unit is better suited to rangeland than to
other uses. The natural grass cover is a mixture of mid
and short grasses. The main concern of management is
erosion. Management that maintains adequate plant
cover and ground mulch helps prevent excessive soll
loss and improves soil moisture by reducing runoff. If the
range is overgrazed, the more desirable taller grasses
lose vigor and are replaced by less productive short
grasses. Proper grazing use and deferred grazing help
maintain or improve rangeland condition.

This map unit generally is not suited to cultivated
crops, tame pasture, and windbreaks because of low or
very low available moisture and steep slopes. it is suited
to wildlife habitat on selected sites; however, trees and
shrubs need to be planted by hand and given special
care.

This map unit generally is not suitable for building
sites, sanitary facilities, and local roads and streets be-
cause of steep slopes, high shrink-swell potential, low
strength, slow permeability, and bedrock at a moderate
or shallow depth. If buildings are constructed on this unit,
proper design of foundations and footings helps prevent
structural damage caused by high shrink-swell potential
and low strength of the soil. Sewage lagoons need to be
placed on the lower slopes and the sides and bottom of
the lagoon sealed to help prevent seepage.

Local roads and streets need to be graded to shed
water, and the base material needs to be strengthened
1o support vehicular traffic. Control of roadside erosion is
needed in borrow areas. This map unit is in Capability
unit Vle-12. Midway soil is in Shallow Clay range site,
and Razor soil is in Clayey range site.

NaB—Nevee silt loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on terraces and
uplands. The mapped areas are irregular in shape and
range from 10 to 160 acres in size.

Typically, the surface layer is reddish brown silt loam
about 6 inches thick. The underlying material to a depth
of 60 inches is very friable silt loam that is reddish yellow
in the upper part, yellowish red in the middle part, and
red in the lower part. In places, lime is leached more
than 10 inches deep.

{ncluded with this soil in mapping are small areas of
Spearfish, Tilford, and Vale soils. The Spearfish soil has
shale or siltstone at a depth of 10 to 20 inches and is on
the upper part of the landscape. Tilford and Vale soils
have a thicker dark surface layer than Nevee soil and
have more clay than Nevee soil. They are on the lower
part of the landscape. The included soils make up about
15 percent of the map unit.

This soil is low in fertility and content of organic matter
and is easily tilled through a wide range in moisture
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content. Available water capacity is high, and permeabil-
ity is moderate. Runoff is medium.

Most areas of this soil are farmed or in rangeland. This
soil has fair potential for dryland and irrigated crops,
rangeland, windbreaks and environmental plantings, ran-
geland wildlife habitat, recreational uses, most sanitary
facilities, building sites, and local roads and streets. It
has poor potential for openland wildlife habitat.

This soil is suited to corn, small grain, and grasses
and legumes for hay. Controlling erosion and soil blow-
ing and conserving moisture are the main concerns of
management if this soil is used for cultivated crops.
Stubble mulching, crop residue management, stripcrop-
ping, minimum tillage, terracing, and contour cultivation
help control erosion and soil blowing and conserve mois-
ture. Returning crop residue to the soil, green manure
crops, and the regular addition of animal manure helps
improve fertility and reduce susceptibility of the soil to
blowing and erosion (fig. 6).

Seeding this soil to tame pasture is effective in con-
trolling erosion and soil blowing. Proper stocking rate,
rotation grazing, application of fertilizer, and control of
weeds help keep the pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of mid and short grasses. Main-
taining a good grass cover and ground mulch helps pre-
vent excessive soil losses and improves the moisture
supply for range plants. If the range is overgrazed, the
more desirable taller grasses lose vigor and are replaced
by less productive short grasses. Proper grazing use and
deferred grazing help maintain or improve rangeland
condition.

Proper selection of climatically adapted trees and
shrubs is needed to establish windbreaks and environ-
mental plantings successfully; optimum survival, growth,
and vigor, however, should not be expected.

Dustiness is a concern if this soil is used for recre-
ational purposes.

Proper design of building foundations and footings
helps prevent structural damage caused by the low
strength of this soil. If the soil is used for septic tank
absorption fields, enlarging the absorption area helps to
overcome the limitations of slow movement of effluent
and moderate depth to bedrock. Sealing the bottom and
sides of sewage lagoons helps reduce seepage.

If this soil is used for local roads and streets, the base
material needs to be strengthened to support vehicular
traffic. Control of roadside erosion is needed in borrow
areas. This map unit is in Capability unit IVe-2 and Thin
Upland range site.

NaC—Nevee silt loam, 6 to 9 percent slopes. This
deep, well drained moderately sloping soil is on terraces
and uplands. The mapped areas are irregular in shape
and range from 10 to 160 acres in size.

Typically, the surface layer is reddish brown silt loam
about 6 inches thick. The underlying material to a depth
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of 60 inches is very friable silt loam that is reddish yellow
in the upper part, yellowish red in the middle part, and
red in the lower part. In places, lime is leached to more
than 10 inches deep.

Included with this soil in mapping are small areas of
Spearfish, Tilford, and Vale soils. Spearfish soil has
shale or siltstone at a depth of 10 to 20 inches and is in
the upper part of the landscape. Tilford and Vale soils
have a thicker dark surface layer than Nevee soil and
have more clay than Nevee soil. They are on the lower
part of the landscape. The included soils make up about
15 percent of the map unit.

This soil is low in fertility and content of organic
matter. Available water capacity is high, and permeability
is moderate. Runoff is medium.

Most areas of this soil are in rangeland. This soil has
fair potential for rangeland, rangeland wildlife habitat,
most recreational uses, most sanitary facilities, building
sites, and local roads and streets. The soil has poor
potential for cultivated crops, openland wildlife habitat,
and windbreaks and environmental plantings.

This soil is suited to corn, small grain, and grasses
and legumes for hay. Controlling erosion and soil blow-
ing, conserving moisture, and maintaining or improving
content of organic matter are the main concerns of man-
agement if this soil is used for cultivated crops. Stubble
mulching, crop residue management, stripcropping, mini-
mum tillage, terracing, and contour cultivation help con-
serve moisture and control erosion and soil blowing.
Grassed waterways are effective in controlling erosion
along drainageways. Returning crop residue to the soil,
green manure crops, and the regular addition of animal
manure help improve fertility, increase content of organic
matter, and reduce susceptibility of the soil to blowing
and erosion. Very careful water management is needed
when this soil is irrigated because of the moderate
slopes.

Seeding this soil to tame pasture is effective in con-
trolling erosion and soil blowing. Proper stocking rates,
rotation grazing, application of fertilizer, and control of
weeds help keep the pasture in good condition.

This unit is better suited to rangeland than to other
uses. The natural grass cover is a mixture of mid and
short grasses. Management that maintains an adequate
plant cover and ground mulch helps prevent excessive
soil loss and improves soil moisture by reducing runoff. If
the range is overgrazed, the more desirable taller
grasses lose vigor and are replaced by less productive
short grasses. Proper grazing use and deferred grazing
help maintain or improve rangeland condition.

Plantings can be established if climatically adapted
trees and shrubs are selected, but optimum survival,
growth, and vigor should not be expected. Scalp planting
helps reduce the severe hazard of erosion.

Dustiness is a concern if this soil is used for recre-
ational purposes.
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Proper design of building foundations and footings
helps prevent structural damage caused by the low
strength of this soil. If this soil is used for septic tank
absorption fields, enlarging the absorption area helps to
overcome the limitations of slow movement of effluent
and moderate depth to bedrock. Sewage lagoons need
to be placed on lower slopes and the bottom and sides
sealed to reduce seepage.

Strengthening the base material helps overcome the
low strength of this soil for supporting vehicular traffic.
Control of roadside erosion is needed in borrow areas.
This map unit is in Capability unit [IVe-3 and Thin Upland
range site.

NbD—Nevee-Spearfish-Rock outcrop complex, 9 to
40 percent slopes. This map unit consists of deep and
shallow, well drained and well drained to excessively
drained, strongly sloping to steep soils and Rock outcrop
on uplands. The irregularly shaped areas range from 20
to 250 acres in size and are about 35 percent Nevee
soil, about 30 percent Spearfish soil, and about 20 per-
cent Rock outcrop.

The Nevee soil is in the lower part of the landscape,
the Spearfish soil is in the middle and upper parts of the
landscape, and the Rock outcrop is on the tops and
upper sides of ridges and on side slopes of deep gullies.

Typically, the Nevee soil has a surface layer of reddish
brown silt loam about 6 inches thick. The underlying
material to a depth of 60 inches is very friable siit loam
that is reddish yellow in the upper part, yellowish red in
the middle part, and red in the lower part. In places, lime
is leached more than 10 inches deep.

Typically, the Spearfish soil has a surface layer of
reddish brown silt loam about 2 inches thick. The transi-
tional layer is reddish brown, very friable silt loam about
5 inches thick. The underlying material to a depth of
about 12 inches is red, very friable silt loam. Red silty
shale is at a depth of 12 inches.

Rock outcrop consists of massive exposures of red,
silty fractured shale.

Included with this unit in mapping are small areas of
Gypnevee and Nihill soils. The Gypnevee soil has more
gypsum than Nevee and Spearfish soils. Nihill soil is
underlain with sand and gravel and is on the upper part
of the landscape above the Spearfish soil. The included
soils make up about 15 percent of the map unit.

The Nevee and Spearfish soils are low in fertility and
content of organic matter. Available water capacity is
high in the Nevee soil and very low in the Spearfish soil.
Permeability is moderate in both soils. Runoff is medium
or rapid.

Most areas of this map unit are in rangeland. Nevee
and Spearfish soils have fair potential for rangeland and
rangeland wildlife habitat and poor potential for cultivat-
ed crops and windbreaks and environmental plantings.
Nevee soil has fair potential for recreational uses, sani-
tary facilities, building sites, and local roads and streets;
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Spearfish soil has poor potential for recreational uses,
sanitary facilities, building sites, and local roads and
streets.

This map unit is better suited to rangeland than to
other uses. The natural grass cover is a mixture of tall,
mid, and short grasses. Management that maintains an
adequate plant cover and ground mulch helps prevent
excessive soil loss and improves soil moisture by reduc-
ing runoff. If the range is overgrazed, the more desirable
taller grasses lose vigor and are replaced by less pro-
ductive short grasses. Proper grazing use and deferred
grazing help maintain or improve rangeland condition.

If climatically adapted trees and shrubs are selected,
scalp or specialized plantings can be established for
wildlife habitat and for recreational or beautification pur-
poses. Optimum survival, growth, and vigor, however,
should not be expected.

Buildings sites and sanitary facilities need to be placed
on the lower part of the slope in this map unit. If build-
ings are constructed, proper design of foundations and
footings helps prevent structural damage caused by low
strength of these soils. Septic tank absorption fields
should be placed on the Nevee soil. If this soil is used
for septic tank absorption fields, enlarging the absorption
area helps to overcome the limitation of slow movement
of effluent.

Local roads and streets need to be graded to shed
water, and base material needs to be strengthened to
support vehicular traffic. Control of roadside erosion is
needed in borrow areas. Nevee and Spearfish soils are
in Capability unit Vle-3; Nevee soil is in Thin Upland
range site, and Spearfish soil is in Shallow range site.
Rock outcrop is in Capability unit Vllls-1. It is not placed
in a range site.

NcD—Nihill gravelly loam, 6 to 25 percent slopes.
This deep, excessively drained, moderately sloping to
moderately steep soil is on upland terraces. The mapped
areas are irregular in shape and typically are less than
25 acres in size but range from 5 to 80 acres.

Typically, the surface layer is brown, gravelly loam
about 8 inches thick. The underlying material to a depth
of 60 inches is very gravelly sandy loam that is light gray
in the upper part and very pale brown in the lower part.
In places, the soil is redder than is typical for the Nihill
soil.

Included with this soil in mapping are small areas of
Alice, Satanta, and Spearfish soils. Alice, Satanta, and
the shallow Spearfish soils have less gravel than Nihill
soil. Alice and Satanta soils are in the upper part of the
landscape, generally above Nihill soil. Spearfish soil gen-
erally is below Nihill soil. The included soils make up
about 15 percent of the map unit.

This soil is low in fertility and content of organic
matter. Available water capacity is low, and permeability
is moderately rapid. Runoff is medium to rapid.
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Most areas of this soil are in rangeland. This soil has
fair potential for rangeland and rangeland wildlife habitat,
most recreational uses, and local roads and streets. It
has poor potential for cultivated crops, openland wildlife
habitat, windbreaks and environmental plantings, and
most sanitary facilities.

This soil is better suited to rangeland than to other

uses. The natural plant community is a mixture of mid
and short grasses. Maintaining a good grass cover and
ground mulch helps prevent excessive soil loss and im-
proves the moisture supply for range plants. If the range
is overgrazed, the more desirable taller grasses lose
vigor and are replaced by less productive short grasses.
Proper grazing use and deferred grazing help maintain or
improve rangeland condition.

Buildings and sanitary facilities- need to be placed on
the lower slopes of this unit. Sanitary facilities are a
potential source of pollution to shallow ground water.
Sealing the bottom and sides of sewage lagoons con-
trols seepage.

Local roads and streets need to be graded to shed
water and reduce potential frost action. Control of road-
side erosion is needed in borrow areas. This map unit is
in Capability unit Vie-3 and Thin Upland range site.

NdA—Nunn clay loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on upland ter-

races. The mapped areas are irregular in shape and.

range from 20 to 100 acres in size.

Typically, the surface layer is grayish brown clay loam
about 5 inches thick. The subsoil, about 20 inches thick,
is dark grayish brown, firm clay loam in the upper part
and grayish brown, calcareous clay loam in the lower
part. The underlying material to a depth of 60 inches is
grayish brown clay loam.

Included with this. soil in mapping are small areas of
Kyle and Pierre soils. Kyle and Pierre soils have more
clay than Nunn soil and Pierre soil has shale at a depth
between 20 and 40 inches. These soils are on the lower
parts of the landscape, generally below Nunn soils. The
included soils make up about 15 percent of the map unit.

This sail is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderately slow. This soil has high
shrink-swell potential in the subsoil. Runoff is slow.

Most areas of this soil are used for cultivated crops.
The soil has good potential for crops, rangeland, wind-
breaks and environmental plantings, rangeland and
openland wildlife habitat, recreational uses, and most
sanitary facilities. It has poor potential for most building
sites and local roads and streets.

This soil is well suited to small grain and grasses and
legumes for hay. Conserving moisture is the main con-
cern of management if this soil is used for cultivated
crops. Stubble mulching, crop residue management,
grassed waterways, stripcropping, minimum tillage, and
field windbreaks help conserve moisture. Returning crop
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residue to the soil, green manure crops, and the regular
addition of animal manure help improve fertility and
maintain an adequate content of organic matter.

Seeding this soil to tame pasture is an alternative use
of this soil. Proper stocking rate, rotation grazing, appli-
cation of fertilizer, and control of weeds. help keep the
pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of mid and short grasses. Main--
taining a good grass cover and ground mulch improves
the moisture supply for rangeland plants. If the range is
overgrazed, the more desirable taller grasses lose vigor
and are replaced by less productive short grasses.
Proper grazing use and deferred grazing help maintain or
improve rangeland conditions.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically adapted trees and shrubs
grow well on this soil. Good survival can be expected if
the soil is summer fallowed before planting and cultiva-
tion is continued after planting to control grass and
weeds and conserve moisture.

Proper design of building foundations and footings
helps prevent structural damage caused by shrinking and
swelling of the soil. If this soil is used for septic tank
absorption fields, enlarging the absorption area helps to
overcome the limitation of slow movement of effluent.

Roads need to be graded to shed water, and the base
material needs to be strengthened to. support vehicular
traffic. This map unit is in Capability unit {llc-1 and Clayey
range site.

NdB—Nunn clay loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on upland ter-
races. The mapped areas are irregular in shape and:
range from 30 to 100 acres in size.

Typically, the surface layer is grayish brown clay loam
about 5 inches thick. The subsoil, about 20 inches thick,
is dark grayish brown, firm clay loam in the upper part
and grayish brown, calcareous clay loam. in the lower
part. The underlying material to a depth of 60 inches is
grayish brown clay loam.

Included with this soil in mapping are small areas of
Kyle and Pierre soils. Kyle and Pierre soils have more
clay than Nunn soils, and Pierre soil has shale at a depth
between 20 and 40 inches. They are on the lower part of
the landscape, generally below Nunn soil. The included
soils make up about 15 percent of the map unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderately slow. This soil has high
shrink-swell potential in the subsoil. Runoff is medium.

Most areas of this soil are used for cultivated crops.
The soil has good potential for crops, rangeland, wind-
breaks and environmental plantings, rangeland and
openland wildlife habitat, recreational uses, and most
sanitary facilities. It has poor potential for most building
sites and local roads and streets..
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This soil is well suited to small grain and grasses and
legumes for hay. Controlling erosion and conserving
moisture are the main concerns of management if this
soil is used for cultivated crops. Stubble mulching, crop
residue management, contouring, terracing, minimum til-
lage, grassed waterways, and field windbreaks help con-
trol erosion and conserve moisture. Returning crop resi-
due to the soil, green manure crops, and the regular
addition of animal manure help improve fertility and
maintain an adequate content of organic matter.

Seeding this soil to tame pasture is effective in con-
trolling erosion. Proper stocking rate, rotation grazing,
application of fertilizer, and control of weeds help keep
the pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of mid and short grasses. Main-
taining a good grass cover and ground cover mulch
helps improve the moisture supply for rangeland plants.
If the range is overgrazed, the more desirable taller
grasses lose vigor and are replaced by less productive
short grasses. Proper grazing use and deferred grazing
help maintain or improve rangeland condition.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically adapted trees and shrubs
grow well on this soil. Good survival can be expected if
the soil is summer fallowed before planting and cultiva-
tion is continued after planting to control grass and
weeds and conserve moisture.

Proper design of building foundations and footings
helps prevent structural damage caused by shrinking and
swelling of the soil. If this soil is used for septic tank
absorption fields, enlarging the absorption area helps to
overcome the limitation of slow movement of effluent.

Roads need to be graded to shed water, and the base
material needs to be strengthened to support vehicular
traffic. This map unit is in Capability unit llle-1 and
Clayey range site.

NdC—Nunn clay loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on upland
terraces. The mapped areas are irregular in shape and
range from 10 to 60 acres in size.

Typically, the surface layer is grayish brown clay loam
about 5 inches thick. The subsoil, about 20 inches thick,
is dark grayish brown, firm clay loam in the upper part
and grayish brown, calcareous clay loam in the lower
part. The underlying material to a depth of 60 inches is
grayish brown clay loam.

Included in this soil in mapping are small areas of
Pierre and Savo soils. Pierre soil has more clay than
Nunn soil and has shale at a depth between 20 and 40
inches. Savo soil has less sand than Nunn soil. Pierre
and Savo soils are on the lower part of the landscape,
generally below Nunn soil. The included soils make up
about 15 percent of the map unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
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permeability is moderately slow. This soil has high
shrink-swell potential in the subsoil. Runoff is medium.

Most areas of this soil are used for cultivated crops.
This soil has good potential for rangeland, windbreaks
and environmental plantings, rangeland wildlife habitat,
and recreational use. It has fair potential for cultivated
crops, openland wildlife habitat, and sanitary facilities.

This soil is well suited to small grain and grasses and
legumes for hay. Controlling erosion and conserving
moisture are the main concerns of management if this
soil is used for cultivated crops. Stubble mulching, crop
residue management, contour farming, terracing, mini-
mum tillage, grassed waterways, and field windbreaks
help control erosion and conserve moisture. Returning
crop residue to the soil, green manure crops, and the
regular addition of animal manure help improve fertility
and maintain an adequate content of organic matter.

Seeding this soil to tame pasture is effective in con-
trolling erosion. Proper stocking rate, rotation grazing,
application of fertilizer, and control of weeds help keep
the pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of mid and short grasses. Main-
taining a good grass cover and ground mulch helps im-
prove the moisture supply for rangeland plants. If the
range is overgrazed, the more desirable taller grasses
lose vigor and are replaced by less productive short
grasses. Proper grazing use and deferred grazing help
maintain or improve rangeland condition.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically adapted trees and shrubs
grow well on this soil. Good survival can be expected if
the soil is summer fallowed before planting and cultiva-
tion is continued after planting to control grass and
weeds and conserve moisture.

Proper design of building foundations and footings
helps prevent structural damage caused by shrinking and
swelling of the soil. If this soil is used for septic tank
absorption fields, enlarging the absorption area helps to
overcome the limitation of slow movement of effluent.

Strengthening the base material helps overcome the
low strength of this soil for supporting vehicular traffic.
Control of roadside erosion is needed in areas where
cuts are made. This map unit is in Capability unit IVe-1
and Clayey range site.

PAE—Pactola-Rock outcrop association, hilly. This
map unit consists of deep, well drained soils and Rock
outcrop in the Black Hills. It is on smooth upland divides
and sides of mountain valleys and drainageways. Slopes
generally are long and smooth and range from 6 to 30
percent.

Individual areas of this map unit range from 200 to
several thousand acres in size and are about 65 percent
Pactola soil, 20 percent Rock outcrop, and 15 percent
minor soils. Rock outcrop is in areas that range from
less than 1 acre to as much as 30 acres in size. It is
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throughout the unit but is mainly on tops of ridges and
points. The minor soils are in areas that range to 40
acres in size. The uses of this unit are such that sepa-
rate mapping of the larger areas of Rock outcrop and of
the minor soils is not practical.

Typically, the Pactola soil has a surface layer of dark
gray loam about 2 inches thick that is covered by about
1 inch of forest litter. A transitional layer is light gray,
friable, channery silt loam about 7 inches thick. The
subsoil, about 36 inches thick, is grayish brown, friable,
channery clay loam in the upper part and very flaggy
clay loam in the lower part. The underlying material to a
depth of 60 inches is olive brown, very flaggy silt loam.

Rock outcrop consists of exposures of pale brown,
hard, fractured metamorphic rock in the form of massive
boulders and dikes. Some of these dikes are as much as
a mile or more long, but they are so narrow that it is not
practical to separate them from the rest of the map unit.

Included with this unit in mapping are areas of Buska,
Grizzly, Maitland, and Marshdale soils. Buska soil has
more mica than Pactola soil and formed from schist. It is
on the smoother part of the landscape. Grizzly soil has
less mica than Pactola soil and formed in igneous mate-
rial. It is on some steeper side slopes and ridges above
Pactola soil. Maitland soil has more organic matter in the
surface layer than Pactola soil and is on low side slopes
below Pactola soil. Marshdale soil is poorly drained and
is along drainageways.

The Pactola soil is low in fertility and content of organ-
ic matter. Available water capacity and permeability are
moderate. Runoff is medium or rapid.

Most areas of this map unit are in ponderosa pine
forest. Some minor soils in the mountain valleys along
major drainageways are in native grass or have been
seeded to tame pasture plants and are used for hay or
livestock grazing. The soils in this unit have good poten-
tial for timber production, woodland grazing, and wood-
land wildlife habitat. They have fair potential for tame
pasture and poor potential for cultivated crops, range-
land, recreational uses, most building sites, sanitary fa-
cilities, and local roads and streets.

This map unit is better suited to timber production and
woodland grazing than to other uses. The vegetation is
dominantly ponderosa pine and an understory of
common juniper, shrubs, and grasses. Management that
maintains an adequate plant cover and ground mulch
helps prevent excessive soil loss and improves the mois-
ture supply for forest plants. Selective cutting and thin-
ning reduces competition for sunlight and moisture,
makes the trees less susceptible to insects and diseases
caused by overcrowding and decreased vigor, and pro-
motes the growth of mature trees that can be harvested
at shorter intervals. Selective cutting also promotes the
growth of understory plants for grazing by livestock and
woodland wildlife. The use of wheeled equipment to har-
vest timber is difficult in some places because of slopes
and rock.

SOIL SURVEY

Seeding cleared areas of this map unit to suitable
tame pasture plants is effective in controlling erosion.
Proper stocking rate, rotation grazing, application of fer-
tilizer, and control of weeds help keep the pasture in
good condition after it is established.

Buildings and sanitary facilities need to be pilaced in
the lower part of the landscape where slopes are not so
steep and Rock outcrop and stones are less common. If
buildings are constructed on the Pactola soil, proper
design of foundations and footings helps prevent struc-
tural damage caused by shrinking and swelling and low
strength of the soil. Sanitary facilities have the potential
to pollute shallow ground water. If this soil is used for
septic tank absorption fields, enlarging the absorption
area helps to overcome the limitation of slow movement
of effluent. Sealing the bottom and sides of sewage
lagoons helps reduce seepage.

Local roads and streets need to be graded to shed
water, and the base material needs to be strengthened
to support vehicular traffic. Control of roadside erosion is
needed in borrow and cut areas. The Pactola soil is in
Capability unit Vie-13, and Rock outcrop is in Capability
unit Vlills-1. The map unit is not placed in a range site.

PbE—Paunsaugunt-Rock outcrop complex, 6 to 50
percent slopes. This shallow, well drained or somewhat
excessively drained, moderately sloping to very steep
soil and Rock outcrop are on uplands. The mapped
areas are irregular in shape and range from 10 to 300
acres in size. They are about 45 to 55 percent Paunsau-
gunt soil and 35 to 45 percent Rock outcrop. Paunsau-
gunt soil and Rock outcrop are intermingled throughout
the map unit.

Typically, the Paunsaugunt soil has a surface layer of
dark grayish brown, gravelly silt loam about 5 inches
thick. The subsurface layer is dark grayish brown, very
friable, channery loam about 5 inches thick. The underly-
ing material to a depth of 17 inches is pink, very friable,
channery loam. Light brownish gray limestone is at a
depth of 17 inches.

Rock outcrop consists of exposures of light brownish
gray, fractured limestone.

Included with this unit in mapping are small areas of
Tilford and Vale soils. These soils have fewer coarse
fragments than Paunsaugunt soil and are over 40 inches
deep to bedrock. They are on the lower part of the
landscape. The included soils make up about 10 percent
of the map unit.

The Paunsaugunt soil is medium in fertility and moder-
ate in content of organic matter. Available water capacity
is very low, and permeability is moderately rapid above
the limestone. Runoff is medium or rapid.

Most areas of this map unit are in rangeland. The soil
in this unit has fair potential for rangeland and poor
potential for cultivated crops, windbreaks and environ-
mental plantings, recreational uses, rangeland, wildlife
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habitat, building sites, sanitary facilities, and local roads
and streets.

The map unit is better suited to rangeland than to
other uses. The natural cover is a mixture of short
grasses, sedges, and ponderosa pine. Management that
maintains an adequate plant cover and ground mulch
helps prevent erosion and improves soil moisture by
reducing runoff. If the range is overgrazed, the more
desirable grasses lose vigor and are replaced by less
productive plants. Proper grazing use and deferred graz-
ing help maintain or improve rangeland condition.

Harvest of ponderosa pine is limited because of the
sparse stand.

This map unit generally is not suited to cultivated
crops, tame pasture, windbreaks, and recreational uses
because of the very low available moisture, steep
slopes, and shallow depth to bedrock.

This map unit generally is not suitable for buildings,
local roads and streets, and sanitary facilities because of
steep slopes, stoniness, and shallow depth to bedrock.
The Paunsaugunt soil is in Capability unit Vlls-1 and
Shallow range site. Rock outcrop is in Capability unit
Vllls-1. It is not placed in a range site.

PcB—Pierre clay, 2 to 6 percent slopes. This mod-
erately deep, well drained, gently sloping soil is on up-
lands. The mapped areas are irregular in shape and
range from 10 to 80 acres in size.

Typically, the surface layer is gray clay about 3 inches
thick. The subsoil, about 17 inches thick, is grayish
brown, firm clay in the upper part and gray, calcareous
clay in the lower part. The underlying material to a depth
of 29 inches is gray clay. Light brownish gray shale
bedrock is at a depth of 29 to 60 inches. In places,
cobbles as much as 10 inches in diameter cover 20
percent of the surface.

Included with this soil in mapping are small areas of
Grummit, Hisle, Kyle, Nunn, and Stetter Variant soils.
Grummit soil is more acid than Pierre soil and is on the
upper part of the landscape. Hisle soil has a claypan
subsoil. Kyle and Stetter Variant soils are deeper to
shale than Pierre soil and are on the lower part of the
landscape. The Stetter Variant soil is along streams. The
included soils make up about 10 percent of the map unit.

This soil is medium in fertility and moderately low in
content of organic matter. Available water capacity is
very low or low, and permeability is very slow. This soil is
difficult to till because of the narrow range of moisture
content in which the soil is workable. Shrink-swell poten-
tial is high. Runoff is medium.

Most areas of this soil are in rangeland. The soil has
good potential for rangeland and rangeland wildlife habi-
tat; fair potential for cultivated crops and windbreaks and
environmental plantings; and poor potential for recre-
ational uses, openland wildlife habitat, building sites,
local roads and streets, and most sanitary facilities.
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This soil is better suited to rangeland than to other
uses. The natural grass cover is a mixture of mid and
short grasses. Management that maintains an adequate
plant cover and ground mulch helps prevent soil blowing
and erosion and improves soil moisture by reducing
runoff. If the range is overgrazed, the more desirable
taller grasses lose vigor and are replaced by less pro-
ductive short grasses. Proper grazing use and deferred
grazing help maintain or improve rangeland condition.

Climatically adapted trees and shrubs are needed to
establish windbreaks and woody plantings on this soil.
Summer fallowing before planting increases the chance
of survival, and cuitivation after planting helps control
grass and weeds.

Continuous cropping of this soil is undesirable be-
cause of the low moisture content. Stubble mulching,
crop residue management, stripcropping, minimum til-
lage, and contour farming help control soil blowing and
erosion and conserve moisture. Returning crop residue
to the soil, green manure crops, and regular addition of
animal manure help improve fertility and reduce suscepti-
bility of the soil to blowing and erosion. Seeding this soil
to tame pasture is effective in controlling soil blowing.
Proper stocking rate, rotation grazing, application of fer-
tilizer, and control of weeds help keep the pasture in
good condition.

Proper design of building foundations and footings
help prevent structural damage caused by high shrink-
swell potential and low strength of this soil. Adequate
surface drainage and drainage around footings reduce
the hazard of shrink-swell. If this soil is used for septic
tank absorption fields, enlarging the absorption area
helps to overcome the limitations of slow movement of
effluent and moderate depth to bedrock. Sewage la-
goons need to be sealed because of fractures in the
bedrock.

Local roads and streets need to be graded to provide
proper drainage because of the high shrink-swell poten-
tial, and the base material needs to be strengthened to
help overcome the low strength of this soil. Control of
roadside erosion is needed in borrow areas. This map
unit is in Capability unit IVe-3 and Clayey range site.

PcD—Pierre clay, 6 to 25 percent slopes. This mod-
erately deep, well drained, moderately sloping to moder-
ately steep soil is on uplands. The mapped areas are
irregular in shape and range from 10 to 175 acres in
size.

Typically, the surface layer is gray clay about 3 inches
thick. The subsoil, about 17 inches thick, is grayish
brown, firm clay in the upper part and gray, calcareous
clay in the lower part. The underlying material to a depth
of 29 inches is gray clay. Light brownish gray shale
bedrock is at a depth of 29 to 60 inches. In places,
cobblestones as much as 10 inches in diameter and
stones as much as 3 feet in diameter cover 30 percent
of the surface.
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Included with this soil in mapping are small areas of
Grummit, Hisle, Snomo, and Stetter soils. Grummit and
Snomo soils are more acid than Pierre soil and are on
the upper part of the landscape. Hisle soil has a claypan
subsoil. Stetter soil is deeper to shale than Pierre soil
and is on the lower part of the landscape along streams.
In places, the shale is deeper than is typical for Pierre
soils. The included soils make up about 15 percent of
the map unit.

This soil is medium in fertility and moderately low in
content of organic matter. Available water capacity is
very low or low, and permeability is very slow. This soil is
difficult to till because of the narrow range of moisture
content in which the soil is workable. Shrink-swell poten-
tial is high. Runoff is medium or rapid.

Most areas of this soil are in rangeland. The soil has
good potential for rangeland and rangeland wildlife habi-
tat. It has poor potential for windbreaks and environmen-
tal plantings, cultivated crops, openland wildiife habitat,
recreational uses, most building sites, sanitary facilities,
and local roads and streets.

This soil is better suited to rangeland than to other
uses. The natural grass cover is a mixture of mid and
short grasses. Management that maintains an adequate
plant cover and ground mulch helps prevent erosion and
improves soil moisture by reducing runoff. If the soil is
overgrazed, the more desirable taller grasses lose vigor
and are replaced by less productive short grasses.
Proper grazing use and deferred grazing help maintain or
improve rangeland condition.

This soil is generally unsuited to cultivated crops be-
cause of the slope.

This soil is generally unsuited to windbreak plantings.
If climatically adapted trees and shrubs are selected,
environmental plantings can be established for wildlife
habitat; optimum survival, growth, and vigor, however,
should not be expected.

Buildings and sanitary facilities need to be placed in
the lower part of the landscape. Proper design of build-
ing foundations and footings helps prevent structural
damage caused by high shrink-swell potential and low
strength of this soil. If this soil is used for septic tank
absorption fields, enlarging the absorption area helps to
overcome the limitations of slow movement of effluent
and moderate depth to bedrock.

Local roads and streets need to be graded to provide
good drainage, and the base material needs to be
strengthened to help overcome low strength of this soil
for supporting vehicular traffic. Control of erosion is
needed in borrow areas. This map unit is in Capability
unit Vle-4 and Clayey range site.

Pe—Pits, quarry. This map unit consists of open pits
from which clay or rock has been removed. Individual
areas of these pits range from 2 to 30 acres in size.

Many pits are abandoned rock quarries. At one time,
gold or clay for the manufacture of bricks was mined. At
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present, limestone rock, which is crushed and used as
construction material, is mined from some quarries.

Most of these areas are void of vegetation and are
suited only to wildlife habitat. This map unit is in Capabili-
ty unit Vills-2. It is not placed in a range site.

RaE—Rekop-Gypnevee-Rock outcrop complex, 15
to 50 percent slopes. This map unit consists of shallow
and deep, well drained or somewhat excessively drained,
moderately steep to very steep soils and Rock outcrop
on uplands. The irregularly shaped areas range from 10
to 100 acres in size and are about 35 percent Rekop
soil, 25 percent Gypnevee soil, and 20 percent Rock
outcrop. Rock outcrop is on the tops and upper sides of
ridges. Rekop and Gypnevee soils and Rock outcrop are
so intermingled that it is not practical to separate them in
mapping (fig. 7).

Typically, the Rekop soil has a surface layer of reddish
brown loam about 4 inches thick. The underlying material
to a depth of 18 inches is loam that is light brown in the
upper part and pink in the lower part. Pinkish white
gypsum and alabaster bedrock are at a depth of 18
inches.

Typically, the Gypnevee soil has a surface layer of
reddish brown loam about 7 inches thick. The transitional
layer is yellowish red, friable silt loam about 6 inches
thick. The underlying material to a depth of about 60
inches is friable silt loam that is reddish yellow in the
upper part and light red in the lower part. In places,
bedrock is at a shallower depth than is typical of the
Gypnevee soil.

Rock outcrop consists of massive exposures of pinkish
white and white gypsum and alabaster rock.

included with this unit in mapping are small areas of
Nevee, Spearfish, and Tilford soils. Nevee and Spearfish
soils do not have gypsum in the solum. Spearfish soil
has bedrock at a depth of less than 20 inches and is on
steeper side slopes. Tilford soil has a thicker dark sur-
face layer than Rekop and Gypnevee soils and is on the
lower part of the landscape. The included soils make up
about 20 percent of the map unit.

The Rekop soil is low in fertility and content of organic
matter and has very low available water capacity. The
Gypnevee soil is medium in fertility and low in content of
organic matter and has high available water capacity.
Permeability is moderate in both soils. Runoff is medium
or rapid.

Most areas of this map unit are in rangeland. The soils
have fair potential for rangeland and rangeland wildlife
habitat. They have poor potential for cultivated crops,
windbreaks and environmental plantings, building sites,
local roads and streets, and sanitary facilities.

This map unit is better suited to rangeland than to
other uses. The natural grass cover is a mixture of tall,
mid, and short grasses. The main concerns of manage-
ment are steep slopes and susceptibility of the soil to
erosion. Management that maintains an adequate plant



LAWRENCE COUNTY, SOUTH DAKOTA

cover and ground mulch helps prevent excessive soil
loss and improves soil moisture by reducing runoff. If the
range is overgrazed, the more desirable taller grasses
lose vigor and are replaced by less productive short
grasses. Proper grazing use and deferred grazing help
maintain or improve rangeland condition.

This map unit generally is not suited to cultivated
crops, tame pasture, and windbreaks because of steep
slopes and Rock outcrop. It is suited to wildlife habitat
on selected sites; however, trees and shrubs need to be
planted by hand and given special care.

This map unit is not suited to building sites, sanitary
facilities, and local roads and streets because of steep
slopes, shallow depth to bedrock, low strength, and the
presence of soluble gypsum. The Rekop soil is in Capa-
bility unit Vlle-7 and Shallow range site; Gypnevee soil is
in Capability unit Vle-3 and Thin Upland range site. Rock
outcrop is in Capability unit Vllis-1. It is not placed in a
range site.

RBF—Rock outcrop-Pactola association, steep.
This map unit consists of Rock outcrop and a deep, well
drained soil in the Black Hills. It is on breaks along the
edge of ridges and on the sides of mountain valleys.
Slopes generally are long and rough and range from 25
to 60 percent.

Individual areas of this map unit range from 80 to
several thousand acres in size and are about 55 percent
Rock outcrop, 35 percent Pactola soil, and 10 percent
minor soils. Rock outcrop is on the edge of ridgetops, on
points on the ends of side slopes, and on the steeper
sides of mountain valleys. Pactola soil is on the less
steep valley side slopes. The minor soils are in areas
ti. * range to 40 acres in size. The uses of this unit are
sL k. it separate mapping of the larger areas of Pac-
tole.  « and of the minor soils is not practical.

R k outcrop consists of exposures of pale brown,
massive boulders and dikes of hard, fractured metamor-
phic rock.

Typically, the Pactola soil has a surface layer of dark
gray loam about 2 inches thick that is covered by about
1 inch of forest litter. The transitional layer is light gray,
very friable, channery silt loam about 7 inches thick. The
subsoil, about 36 inches thick, is grayish brown, friable,
channery clay loam in the upper part and very flaggy
clay loam in the lower part. The underlying material to a
depth of 60 inches is light olive brown, very flaggy silt
loam.

Included with this unit in mapping are Grizzly, Maitland,
and Marshdale soils. Grizzly soil has more clay in the
subsoil than Pactola soil and formed in igneous material.
It is on some of the steeper side slopes and ridgetops,
generally above Pactola soil. Maitland soil has more or-
ganic matter in the surface layer than Pactola soil and is
on low side slopes below Pactola. Marshdale soil is
poorly drained and is along drainageways.
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The Pactola soil is low in fertility and content of organ-
ic matter. Available water capacity and permeability are
moderate. Runoff is medium or rapid.

Most areas of this map unit are in ponderosa pine
forest. Some minor soils in swales and in mountain val-
leys are in native grass and are used for hay or grazing.
The Pactola soil has poor potential for production of
commercial timber. It has good potential for woodland
grazing and woodland wildlife habitat, and it has poor
potential for cultivated crops, windbreaks and environ-
mental plantings, recreational uses, building sites, local
roads and streets, and sanitary facilities.

This map unit is better suited to woodland grazing and
wildlife habitat than to other uses. The natural plant
community is dominantly ponderosa pine and a sparse
understory of common juniper, shrubs, and grasses. Ero-
sion is the main concern of management. If selective
cutting is practiced, some ponderosa pine can be har-
vested on the less steep slopes. The use of wheeled
equipment is restricted because of steepness. Partial
cutting reduces the hazard of erosion. Cutting and thin-
ning of selected areas opens the understory to sunlight,
reduces the competition for moisture, and improves
grass production. Opening the tree stand makes the
trees less susceptible to insects and diseases caused by
overcrowding and decreased vigor and promotes the
growth of mature trees that can be harvested at shorter
intervals. Proper stocking of livestock prevents overgraz-
ing and helps maintain a desirable plant community that
provides adequate grass and shrub browse for wildlife
habitat. Such vegetation reduces the hazard of erosion
on these steep slopes.

This map unit is not suited to cultivated crops, wind-
breaks, and recreational uses because of steep slopes
and Rock outcrop.

The soils in this map unit have poor potential for local
roads and streets, sanitary facilities, and building sites.
Soil slippage can occur if the soils are disturbed. Rock
outcrop severely limits land development. Rock outcrop
is in Capability unit Vills-1, and Pactola soil is in Capabili-
ty unit Vlle-9. The map unit is not placed in a range site.

RCF—Rock outcrop-Vanocker association, very
steep. This map unit consists of Rock outcrop and a
deep, well drained soil on sides of mountain valleys in
the Black Hills. Areas are long and narrow, and slopes
typically are 15 to 75 percent but range from 6 to 75
percent. Individual areas of this map unit range from 80
to over 1,000 acres in size and are about 40 percent
Rock outcrop, 40 percent Vanocker soil, and 20 percent
minor soils. Vanocker soil is in areas ranging from less
than 10 to 50 acres in size. It is throughout the unit but
is mainly on steep side slopes above the valley floor.
The minor soils are in areas that range to 40 acres in
size. The uses of this unit are such that separate map-
ping of the larger areas of Vanocker soil and of the
minor soils is not practical.
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Rock outcrop consists of exposures of vertical cliffs of
limestone and sandstone, which range from 15 to 600
feet in height, and large rocks at the base of the cliffs.

Typically, the Vanocker soil has a surface layer of dark
grayish brown loam about 4 inches thick that is covered
by about 1 inch of forest litter. The subsoil, about 11
inches thick, is brown channery clay loam. The underly-
ing material to a depth of 60 inches is very pale brown,
very channery clay loam.

Included with this unit in mapping are areas of Citadel,
Marshdale, and Winetti soils. Citadel soil has more clay
in the subsoil than Vanocker soil and is on the smoother
less sloping foot slopes, generally below the Vanocker
soil. Marshdale soil is poorly drained. Winetti soil has
more sand and gravel than Vanocker soil. Marshdale
and Winetti soils are along drainageways in mountain
valleys.

The Vanocker soil is low in fertility and content of
organic matter. Available water capacity and permeability
are moderate. Runoff is medium or rapid.

Most areas of this map unit are in ponderosa pine and
Black Hills spruce. Some minor soils along drainageways
are in native grass. The soil in this map unit has good
potential for woodland wildlife habitat; fair potential for
woodland grazing; and poor potential for timber produc-
tion, cultivated crops, rangeland, recreational uses, build-
ing sites, local roads and streets, and sanitary facilities.

This map unit is better suited to limited woodland graz-
ing and wildlife habitat than to other uses. The natural
plant community is dominantly ponderosa pine, Black
Hills spruce, and an understory of shrubs and grasses.
Management that maintains an adequate plant cover and
ground mulch helps prevent excessive soil losses and
improves the moisture supply for forest plants. Some
selective cutting and thinning can be practical on the
less steep slopes, but use of wheeled equipment is re-
stricted because of steepness and Rock outcrop. Open-
ing the understory reduces competition for sunlight and
moisture, makes the trees less susceptible to insects
and diseases caused by overcrowding and decreased
vigor, and promotes the growth of mature trees that can
be harvested at shorter intervals. It also promotes the
growth of understory plants for grazing by livestock and
woodland wildlife. Proper grazing use of the understory
helps maintain a desirable plant community that provides
browse for woodland wildlife.

This map unit is not suited to cultivated crops, range-
land, building sites, and sanitary facilities because of
steep slopes and Rock outcrop and seasonal flooding.

Local roads need to be graded to shed water, and the
base material needs to be strengthened to support ve-
hicular traffic. Control of roadside erosion and slippage is
needed in borrow and cut areas. Rock outcrop is in
Capability unit Vllis-1, and Vanocker soil is in Capability
unit Vlle-9. The map unit is not placed in a range site.
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SaA—Satanta loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on terraces and
uplands. The mapped areas are irregular in shape and
range from 10 to 250 acres in size.

Typically, the surface layer is brown leam about 7
inches thick. The subsoil, about 30 inches thick, is
brown, very friable loam in the upper part; brown, friable
clay loam in the middle part; and pale brown, friable and
very friable clay loam and sandy clay loam in the lower
part. The underlying material to a depth. of 60 inches is
pale brown sandy clay loam. In places, lime is within a
depth of 15 inches.

Included with this soil in mapping are small areas of
Boneek and Nunn soils. Boneek and Nunn soils have
more clay in the subsoil than Satanta soil and are on the
lower part of the landscape. The included soils make up
about 10 percent of the map unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderate. Runoff is slow.

Most areas of this soil are cropped. This soil has good
potential for dryland and irrigated crops, rangeland, ran-
geland wildlife habitat, windbreaks and environmental
plantings, and recreational uses. It has: fair potential for
openland wildlife habitat, most building sites, local roads
and streets, and most sanitary facilities..

This soil is suited to small grain, corn, and grasses
and legumes for hay. Conserving moisture is the main
concern of management. Stubble mulching, crop residue
management, minimum tillage, and fieldi windbreaks help
conserve moisture. Returning crop residue to the soil,
green manure crops, and the regular addition of animal
manure help improve fertility and maintain adequate con-
tent of organic matter.

Seeding this soil to tame pasture is an alternative use
of this soil. Proper stocking rate, rotation grazing, appli-
cation of fertilizer, and control of weeds help keep the
pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground muich im-
proves the moisture supply for rangeland plants. If the
range is overgrazed, the more desirable taller grasses
lose vigor and are replaced by less productive short
grasses. Proper grazing use and deferred grazing help
maintain or improve rangeland condition.

This soil is well suited to windbreaks and other woody
plantings. All climatically adapted trees and shrubs grow
well on this soil. Good survival can be expected if the
soil is summer fallowed before planting and cultivation is
continued after planting to control grass and weeds and
conserve moisture.

Proper design of building foundations and footings
helps prevent structural damage caused by shrinking and
swelling of the soil. Sealing the bottom and sides of
sewage lagoons helps reduce seepage. This soil has low
strength. Strengthening the base material is needed to
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support vehicular traffic. Proper roadside drainage helps
reduce the effects of shrinking and swelling of the soil.
This map unit is in Capability unit llic-1 and Silty range
site.

SaB—Satanta loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on terraces and
uplands. The mapped areas are irregular in shape and
range from 10 to 250 acres in size.

Typically, the surface layer is brown loam about 7
inches thick. The subsoil, about 30 inches thick, is
brown, very friable loam in the upper part; brown, friable
clay loam in the middle part; and pale brown, friable and
very friable clay loam and sandy clay loam in the lower
part. The underlying material to a depth of 60 inches is
pale brown sandy clay loam. In places, lime is within 15
inches of the surface.

Included with this soil in mapping are small areas of
Boneek and Nunn soils. Boneek and Nunn soils have
more clay in the subsoil than Satanta soil and are on the
lower part of the landscape. The included soils make up
about 10 percent of the map unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderate. Runoff is medium.

Most areas of this soil are cropped. This soil has good
potential for dryland and irrigated crops, rangeland, ran-
geland wildlife habitat, windbreaks and environmental
plantings, and recreational uses. It has fair potential for
openland wildlife habitat, most building sites, local roads
and streets, and most sanitary facilities.

This soil is suited to small grain, corn, and grasses
and legumes for hay. Conserving moisture and control-
ling erosion are the main concerns of management if this
soil is used for cultivated crops. Stubble mulching, ter-
races, contour farming, crop residue management, mini-
mum tillage, and field windbreaks help control erosion
and conserve moisture. Returning crop residue to the
soil, green manure crops, and the regular addition of
animal manure help improve fertility and reduce suscepti-
bility of the soil to erosion.

Seeding this soil to tame pasture is effective in con-
trolling erosion. Proper stocking rate, rotation grazing,
application of fertilizer, and control of weeds help keep
the pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground mulch helps
prevent soil losses and improves the moisture supply for
rangeland plants. If the range is overgrazed, the more
desirable taller grasses lose vigor and are replaced by
less productive short grasses. Proper grazing use and
deferred grazing help maintain or improve rangeland
condition.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Planting trees on the con-
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tour helps reduce the hazard of erosion. Good survival
can be expected if the soil is summer fallowed before
planting and cultivation is continued after planting to
control grasses and weeds and conserve moisture.

Proper design of building foundations and footings
helps prevent structural damage caused by shrinking and
swelling of the soil. Sealing the bottoms and sides of
sewage lagoons helps reduce seepage.

This soil has low strength. Strengthening the base
material helps overcome the low strength of this soil for
supporting vehicular traffic. Proper roadside drainage
helps reduce the effect of shrinking and swelling of the
soil. This map unit is in Capability unit llle-1 and Silty
range site.

SaC—Satanta loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on terraces
and uplands. The mapped areas are irregular in shape
and range from 10 to 100 acres in size.

Typically, the surface layer is brown loam about 9
inches thick. The subsoil, about 30 inches thick, is
brown, very friable loam in the upper part; brown, friable
clay loam in the middle part; and pale brown, friable and
very friable clay loam and sandy clay loam in the lower
part. The underlying material to a depth of 60 inches is
pale brown sandy clay loam. In places, lime is within a
depth of 15 inches.

Included with this soil in mapping are small areas of
Boneek, Butche, and Nunn soils. Boneek and Nunn soils
have more clay in the subsoil than Satanta soil and are
on the lower part of the landscape. Butche soil has less
clay than Satanta soil, has sandstone at a depth of 10 to
20 inches, and is on the upper part of the landscape.
The included soils make up about 15 percent of the map
unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderate. Runoff is medium.

Most areas of this soil are cropped. This soil has good
potential for rangeland, rangeland wildlife habitat, wind-
breaks and environmental plantings, and recreational
uses. It has fair potential for cultivated crops, openland
wildlife habitat, most building sites, local roads and
streets, and most sanitary facilities.

This soil is suited to small grain, corn, and grasses
and legumes for hay. Conserving moisture and control-
ling erosion are the main concerns of management if this
soil is used for cultivated crops. Stubble mulching, ter-
races, contour farming, crop residue management, mini-
mum tillage, and field windbreaks help control erosion
and conserve moisture. Returning crop residue to the
soil, green manure crops, and the regular addition of
animal manure help improve fertility and reduce suscepti-
bility of the soil to erosion.

Seeding this soil to tame pasture is effective in con-
trolling erosion. Proper stocking rate, rotation grazing,
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application of fertilizer, and control of weeds help keep
the pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground mulch helps
prevent soil losses and improves the moisture supply for
rangeland plants. If the range is overgrazed, the more
desirable taller grasses lose vigor and are replaced by
less productive short grasses. Proper grazing use and
deferred grazing help maintain or improve rangeland
condition.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Planting trees on the con-
tour helps reduce the hazard of erosion. Good survival
can be expected if the soil is summer fallowed before
planting and cultivation is continued after planting to
control grasses and weeds and conserve moisture.

Proper design of building foundations and footings
helps prevent structural damage caused by shrinking and
swelling of the soil. Sewage lagoons need to be placed
on the less sloping part of the landscape. Sealing the
bottom and sides of lagoons helps reduce seepage.

This soil has low strength. Strengthening the base
material helps overcome the low strength of this soil for
supporting vehicular traffic. Control of roadside erosion is
needed in borrow areas. Proper roadside drainage helps
reduce the effects of shrinking and swelling of the soil.
This map unit is in Capability unit IVe-1 and Silty range
site.

SbA—Savo silt loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on terraces and
uplands. The mapped areas are irregular in shape and
range from 20 to 100 acres in size.

Typically, the surface layer is dark gray silt loam about
7 inches thick. The subsoil, about 17 inches thick, is
brown, firm silty clay loam in the upper part and pale
brown, firm silty clay loam in the lower part. The underly-
ing material to a depth of 32 inches is pale brown and
very pale brown clay loam. Below this, to a depth of 60
inches, is brown, calcareous silty clay loam.

Included with this soil in mapping are small areas of
Nunn, Tilford, and Vale soils. Nunn soil has more fine
and coarse sand than Savo soil and is on the higher part
of the landscape. Tilford and Vale soils have less clay
than Savo soil and are redder than Savo soil. They are
on the lower part of the landscape. The included soils
make up about 10 percent of the map unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderately slow. Shrink-swell potential is
high. Runoff is slow.

Most areas of this soil are cropped. This soil has good
potential for cultivated crops, rangeland, windbreaks and
environmental plantings, and rangeland wildlife habitat;
fair potential for openland wildlife habitat and recreation-
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al uses; and poor potential for most building sites, most
sanitary facilities, and local roads and streets.

This soil is suited to small grain, corn, and grasses
and legumes for hay. Conserving moisture is the main
concern of management if this soil is used for cultivated
crops. Stubble mulching, crop residue management,
minimum tillage, and field windbreaks help conserve
moisture. Returning crop residue to the soil, green
manure crops, and the regular addition of animal manure
help improve fertility and maintain an adequate content
of organic matter.

Seeding this soil to tame pasture is an alternative use
of this soil. Proper stocking rate, rotation grazing, appli-
cation of fertilizer, and control of weeds help keep the
pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground mulch helps
improve the moisture supply for rangeland plants. If the
range is overgrazed, the taller more desirable grasses
lose vigor and are replaced by less productive short
grasses. Proper grazing use and deferred grazing help
maintain or improve rangeland condition.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Good survival can be
expected if the soil is summer fallowed before planting
and cultivation is continued after planting to control
grass and weeds and conserve moisture.

Proper design of building foundations and footings
helps prevent structural damage caused by shrinking and
swelling of the soil. If this soil is used for septic tank
absorption fields, enlarging the absorption area helps to
overcome the limitation of slow movement of effluent.

This soil has low strength. Strengthening the base
material is needed to support vehicular traffic. Proper
roadside drainage helps reduce the effects of shrinking
and swelling of the soil. This map unit is in Capability unit
lllc-1 and Silty range site.

SbB—Savo silt loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on terraces and
uplands. The mapped areas are irregular in shape and
range from 10 to 100 acres in size.

Typically, the surface layer is dark gray silt loam about
7 inches thick. The subsoil, about 17 inches thick, is
brown, firm silty clay loam in the upper part and pale
brown, firm silty clay loam in the lower part. The underly-
ing material to a depth of 32 inches is pale brown and
very pale brown clay loam. Below this, to a depth of 60
inches, is brown, calcareous silty clay loam.

Included with this soil in mapping are small areas of
Nunn, Tilford, and Vale soils. Nunn soil has more fine
and coarser sand than Savo soil and is on the higher
part of the landscape. Tilford and Vale soils have less
clay than Savo soil and are redder than Savo soil. They
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are on the lower part of the landscape. The included
soils make up about 10 percent of the map unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderately slow. Shrink-swell potential is
high. Runoff is medium.

Most areas of this soil are cropped. This soil has good
potential for cultivated crops, rangeland, rangeland wild-
life habitat, and windbreaks and environmental plantings;
fair potential for openland wildlife habitat, recreational
uses, and most sanitary facilities; and poor potential for
most building sites and for local roads and streets.

This soil is suited to small grain, corn, and grasses
and legumes for hay. Controlling erosion and conserving
moisture are the main concerns of management if this
soil is used for cultivated crops. Stubble mulching, crop
residue management, contour farming, terracing, mini-
mum tillage, grassed waterways, and field windbreaks
help control erosion and conserve moisture. Returning
crop residue to the soil, green manure crops, and the
regular addition of animal manure help improve fertility
and maintain adequate content of organic matter.

Seeding this soil to tame pasture is effective in con-
trolling erosion. Proper stocking rate, rotation grazing,
application of fertilizer, and control of weeds help keep
the pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground mulch helps
prevent soil blowing and improves the moisture supply
for rangeland plants. If the range is overgrazed, more
desirable taller grasses lose vigor and are replaced by
less productive short grasses. Proper grazing use and
deferred grazing help maintain or improve rangeland
condition.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Good survival can be
expected if the soil is summer fallowed before planting
and cultivation is continued after planting to control
grass and weeds and conserve moisture.

Proper design of building foundations and footings
helps prevent structural damage caused by shrinking and
swelling of the soil. If this soil is used for septic tank
absorption fields, enlarging the absorption area helps to
overcome the limitation of slow movement of effluent.

Strengthening the base material helps overcome the
low strength of this soil for supporting vehicular traffic.
Proper roadside drainage helps reduce the effects of
shrinking and swelling of the soil. This map unit is in
Capability unit llle-1 and Silty range site.

ScD—Snomo-Rock outcrop complex, 6 to 25 per-
cent slopes. This map unit consists of a deep, well
drained, moderately sloping to moderately steep soil and
Rock outcrop on uplands. The irregularly shaped areas
range from 10 to 100 acres in size and are about 50 to
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60 percent Snomo soil and 25 to 35 percent Rock out-
crop. Rock outcrop is on the steeper side slopes along
drainageways. The Snomo soil and Rock outcrop are so
intermingled that it is not practical to separate them in
mapping.

Typically, the Snomo soil has a surface layer of gray-
ish brown clay about 6 inches thick. The subsoil, about
19 inches thick, is grayish brown, friable clay in the
upper part and brown clay in the lower part. The underly-
ing material to a depth of about 49 inches is light gray
clay in the upper part and gray, shaly clay in the lower
part. Gray fissile shale is at a depth of 49 inches. In
places, shale is at a depth of 20 to 40 inches.

Rock outcrop consists of large exposures of gray, fis-
sile, acid shale that breaks down to large sand-size parti-
cles and is loose on the surface.

Included with this unit in mapping are small areas of
Grummit soil. Grummit soil has shale at a depth of less
than 20 inches and generally is in the higher part of the
landscape. This included soil makes up about 15 percent
of the map unit.

The dominant Snomo soil is low in fertility and content
of organic matter. It has low available water capacity and
moderate permeability. The soil has high shrink-swell
potential.

Most areas of this map unit are in sparsely covered
native woodland. The soils of the unit have good poten-
tial for rangeland and rangeland wildlife habitat and poor
potential for cultivated crops, recreational uses, wind-
breaks and environmental plantings, most building sites,
local roads and streets, and most sanitary facilities.

This map unit is better suited to rangeland than to
other uses. The natural plant cover is a mixture of tall,
mid, and short grasses and scattered bur oak and pon-
derosa pine in places. The main concerns of manage-
ment are inadequate rainfall, soil blowing, and erosion.

Management that maintains an adequate plant cover
and ground mulch helps prevent excessive soil loss and
improves soil moisture by reducing runoff. if the range is
overgrazed, the taller more desirable grasses lose vigor
and are replaced by less productive grasses and weeds.
Proper grazing use and deferred grazing help maintain or
improve rangeland condition. Bur oak and ponderosa
pine are intermingled with the grass on the Snomo soil.
Some trees are in pockets of the shale Rock outcrop.

This map unit generally is not suited to cultivated
crops, tame pasture, and windbreaks because of slope
and susceptibility of the soil to blowing and erosion. Bur
oak and ponderosa pine for wildlife habitat are suitable
on selected sites if they are planted by hand and given
special care.

This map unit generally is not suitable for building
sites, sanitary facilities, and local roads and streets be-
cause of high shrink-swell potential, steep slopes, low
strength, and Rock outcrop. The Snomo soil is in Capa-
bility unit Vle-4 and Clay Savannah range site. Rock
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outcrop is in Capability unit Vills-1. It is not placed in a
range site.

Sd—Stetter Variant silty clay loam. This deep, well
drained, nearly level soil is on terraces and alluvial flood
plains. It is subject to common flooding for brief periods.
The mapped areas are irregular in shape and range from
10 to 60 acres in size.

Typically, the surface layer is grayish brown silty clay
loam about 6 inches thick. The underlying material to a
depth of about 60 inches is grayish brown, friable silty
clay loam in the upper part and clay in the lower part.

This soil is medium in fertility and moderately low in
content of organic matter. Available water capacity is low
or moderate, and permeability is slow. The soil has high
shrink-swell potential. Runoff is slow. Reaction is slightly
acid to strongly acid.

Most areas of this soil are in rangeland. This soil has
good potential for rangeland, fair potential for cuitivated
crops, windbreaks and environmental plantings, and ran-
geland wildlife habitat, and poor potential for openland
wildlife habitat, recreational uses, building sites, local
roads and streets, and sanitary facilities.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall and mid grasses. Maintain-
ing a good grass cover and ground mulch helps improve
the moisture supply for rangeland plants. If the range is
overgrazed, the more desirable tall grasses lose vigor
and are replaced by less productive short grasses.
Proper grazing use and deferred grazing help maintain or
improve rangeland condition.

This soil is suited to small grain and grasses and
legumes for hay. Conserving soil moisture and seasonal
flooding are the main management concerns if this soil is
used for cultivated crops. Frequent fiooding, which can
be expected during spring snowmelt or heavy rainfall
periods, causes delay in the planting and harvesting of
crops in most years. Stubble mulching, use of crop resi-
due, minimum tillage, and field windbreaks help conserve
moisture. Returning crop residue to the soil, green
manure crops, and the regular addition of animal manure
help improve fertility and content of organic matter.

Seeding this soil to tame pasture is an alternative use
of this soil. Proper stocking rate, rotation grazing, appli-
cation of fertilizer, and control of weeds help keep the
pasture in good condition.

This soil is suited to windbreaks and other woody
plantings. All climatically adapted trees and shrubs grow
well on this soil. Cultivation needs to be continued after
planting to control grass and weeds and conserve mois-
ture.

This soil is not suitable for recreational uses because
of common flooding.

This soil has low strength and high shrink-swell poten-
tial. Local roads and streets need to be graded to shed
water, and the base material needs to be strengthened
to support vehicular traffic. Common flooding needs to
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be controlled if this soil is used for building sites, local
roads and streets, and sanitary facilities. This map unit is
in Capability unit Ills-3 and Overflow range site.

SEE—Stovho association, rolling. This map unit con-
sists of deep, well drained soils in the Black Hills. it is on
smooth upland divides and the sides of mountain valleys
and along drainageways. Slopes generally are long and
smooth and range from 6 to 30 percent.

Individual areas of this map unit range from 80 to
several thousand acres in size and are about 70 percent
Stovho soil and 30 percent minor soils and Rock out-
crop. Minor soils and Rock outcrop are in areas that
range to 40 acres in size. The uses of this unit are such
that separate mapping of the larger areas of Rock out-
crop and minor soils is not practical.

Typically, the Stovho soil has a surface layer of dark
grayish brown silt loam about 4 inches thick that is cov-
ered by about 1 inch of forest litter. The subsurface layer
is light brownish gray, very friable silt loam about 3
inches thick. The transitional layer, about 4 inches thick,
is brown, friable silty clay loam. The subsoil extends to a
depth of about 36 inches and is brown, firm silty clay in
the upper part; light brown, firm silty clay in the middle
part; and very pale brown clay loam in the lower part.
The underlying material to a depth of 60 inches is very
pale brown, cobbly silt loam. In places, the subsoil has
less clay than is typical for the Stovho soil.

Included with this soil in mapping are areas of Mait-
land, Marshdale, and Trebor soils and Rock outcrop. The
poorly drained Marshdale soil is along drainageways.
Trebor soil has fractured limestone bedrock at a depth of
20 to 40 inches and has more fragments of limestone in
the solum than Stovho soil. Rock outcrop consists of
exposures of hard, gray fractured limestone and is on
edges of round-topped ridges. Some outcrop is nearly
vertical.

The Stovho soil is low in fertility and moderately low in
content of organic matter. Available water capacity is
high, and permeability is moderately slow. The shrink-
swell potential is high in the subsoil. Runoff is medium or
rapid. Reaction is medium acid to neutral.

Most areas of this map unit are in ponderosa pine and
Black Hills spruce forest. Some minor soils in swales and
in mountain valleys are in native grass or have been
seeded to tame pasture plants and are used for hay or
grazing. The soils in this unit have good potential for
timber production, woodland grazing, and woodland wild-
life habitat and poor potential for cultivated crops, range-
land, most building sites, local roads and streets, and
sanitary facilities.

This map unit is better suited to timber production,
woodland grazing, and woodland wildlife habitat than to
other uses. The natural plant community is dominantly
ponderosa pine and Black Hills spruce and an under-
story of common juniper, shrubs, and grasses. Manage-
ment that maintains an adequate plant cover and ground
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muich helps prevent excessive soil losses and improves
the moisture supply for forest plants. Selective cutting
and thinning reduces the competition for sunlight and
moisture, makes the trees less susceptible to insects
and diseases caused by overcrowding and decreased
vigor, and promotes the growth of mature trees that can
be harvested at shorter intervals. Selective cutting and
thinning also promotes the growth of understory plants
for grazing by livestock and woodiand wildlife. Proper
grazing of the understory by livestock helps maintain a
desirable plant community that provides browse for
woodland wildlife.

Seeding cleared areas of this map unit to suitable
tame pasture plants is effective in controlling erosion.
Proper stocking rate, rotation grazing, application of fer-
tilizer, and control of weeds help keep the pasture in
good condition after it is established.

Building sites and sanitary facilities need to be placed
in the lower part of the landscape wthere slopes are less
steep and Rock outcrop is less common. If buildings are
constructed on the Stovho soil, proper design of founda-
tions and footings helps prevent structural damage
caused by shrinking and swelling of the soil. Sanitary
facilities have the potential to pollute shallow ground
water. If this soil is used for septic tank absorption fields,
enlarging the absorption area helps to overcome the
limitation of slow movement of effluent.

Local roads and streets need to be graded to shed
water, and the base material needs to be strengthened
to support vehicular traffic. Control of roadside erosion is
needed in borrow and cut areas. The Stovho soil is in
Capability unit Vle-13. The map unit is not placed in a
range site.

SGF—Stovho-Trebor association, steep. This map
unit consists of deep and moderately deep, well drained
soils. It is on upland divides and sides of mountain val-
leys and along drainageways. Slopes generally are long
and smooth and range from 25 to 60 percent.

Individual areas of this map unit range from 60 to
several hundred acres in size and are about 45 percent
Stovho soil, 30 percent Trebor soil, and 25 percent
minor soils. The Stovho soil is on broader ridgetops and
smoother side slopes. The Trebor soil is on steeper
north-facing and east-facing side slopes and sharp slope
breaks into the drainageways. The minor soils are in
areas that range to 40 acres in size. The uses of this
unit are such that separate mapping of the larger areas
of the Trebor soil and of the minor soils is not practical.

Typically, the Stovho soil has a surface layer of dark
grayish brown silt loam about 4 inches thick that is cov-
ered by about 1 inch of forest litter. The subsurface layer
is light brownish gray, very friable silt loam about 3
inches thick. The transitional layer, about 4 inches thick,
is brown, friable silty clay loam. The subsoil extends to a
depth of about 36 inches and is brown, firm silty clay in
the upper part; light brown, firm silty clay in the middle
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part; and very pale brown clay loam in the lower part.
The underlying material to a depth of 60 inches is very
pale brown, cobbly silt loam. In places, the soil has less
clay in the subsoil than is typical for the Stovho soil.

Typically, the Trebor soil has a surface layer of pinkish
gray silt loam, about 2 inches thick, that is covered with
about 1 inch of forest litter. The subsoil, about 8 inches
thick, is reddish brown, firm channery silty clay in the
upper part and reddish brown and very pale brown, fri-
able channery silt loam in the lower part. The underlying
material to a depth of 30 inches is yellow channery silt
loam. Fractured limestone is at a depth of 30 inches.

Included with these soils in mapping are areas of
Marshdale and Vanocker soils and Rock outcrop. The
poorly drained Marshdale soil is along drainageways in

mountain valleys. Vanocker soil has a weaker grade of

structure and less clay in the subsoil than Stovho and
Trebor soils. It is on the steeper south-facing and west-
facing side slopes and on sharp slope breaks into drain-
ageways. Rock outcrop consists of exposures of hard,
gray to buff, fractured limestone on the rimrock areas. It
is vertical in places.

The Stovho and Trebor soils are low in fertility. Con-
tent of organic matter is moderately low in the Stovho
soil and low in the Trebor soil. Available water capacity
is high in the Stovho soil and low in the Trebor soil.
Permeability is moderately slow, and the shrink-swell po-
tential is high in the subsoil in both soils. Runoff is rapid.

Most areas of this map unit are in ponderosa pine and
Black Hills spruce forest. Some minor soils in swales and
in mountain valleys are in native grass or have been
seeded to tame pasture plants and are used for hay or
grazing. The soils in this unit have good potential for
timber production, woodland grazing, and woodland wild-
life habitat. They have fair potential for tame pasture and
poor potential for cultivated crops, rangeland, recreation-
al areas, building sites, local roads and streets, and
sanitary facilities.

This map unit is better suited to woodland grazing and
woodland wildlife habitat than to other uses. The natural
plant community is dominantly ponderosa pine and Black
Hills spruce and an understory of shrubs and grasses. A
controlled number of ponderosa pine trees can be har-
vested on the less steep slopes by selective cutting, but
use of wheeled equipment is limited because of steep-
ness. The severe hazard of erosion is reduced by partial
cutting. Selective cutting and thinning opens the under-
story to sunlight, reduces competition for moisture, and
improves grass production. Opening the tree stand
makes the trees less susceptible to insects and diseases
caused by overcrowding and decreased vigor, and it
promotes the growth of mature trees that can be har-
vested at shorter intervals. Proper stocking rate of live-
stock prevents overgrazing and helps maintain a desir-
able plant community, provides adequate grass and
shrub browse for wildlife habitat, and reduces the hazard
of erosion on these steep slopes.
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This map unit generally is not suitable for building
sites, local roads and streets, and sanitary facilities. Be-
cause the slopes are so steep, landslides are likely to
occur if the soils are disturbed. This map unit is in Capa-
bility unit Vlle-9. It is not placed in a range site.

ShA—St. Onge loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on low terraces. It
is subject to common flooding for very brief periods. The
mapped areas are irregular in shape and range from 10
to more than 100 acres in size.

Typically, the surface layer is dark grayish brown loam
about 7 inches thick. The subsurface layers, about 17
inches thick, are very dark grayish brown, friable silt
loam in the upper part and dark grayish brown loam in
the lower part. The underlying material to a depth of 60
inches is stratified brown and light brown loam and fine
sandy loam.

Included with this soil in mapping are small areas of
Barnum and Swint soils. Barnum soil has a thinner sur-
face layer that has less organic matter than St. Onge
soil. It is on lower terraces. Swint soil has a dark surface
layer less than 20 inches thick and is on upper terraces.
The included soils make up about 10 percent of the map
unit.

This soil is high in fertility and content of organic
matter. Available water capacity is high, and permeability
is moderate. Runoff is very slow or slow.

Most areas of this soil are cropped. This soil has good
potential for dryland and irrigated crops, rangeland,
openland wildlife habitat, and windbreaks and environ-
mental plantings. It has fair potential for rangeland wild-
life habitat and recreational uses and has poor potential
for building sites, local roads and streets, and sanitary
facilities.

This soil is well suited to small grain and grasses and
legumes for hay. Conserving moisture is the main con-
cern of management if this soil is used for cultivated
crops. Stubble mulching, crop residue management, and
field windbreaks conserve moisture. Returning crop resi-
due to the soil, green manure crops, and the regular
addition of animal manure help improve or maintain fertil-
ity.

Seeding this soil to tame pasture is an alternative use.
Proper stocking rate, rotation grazing, application of fer-
tilizer, and control of weeds help keep the pasture in
good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining good grass cover and ground mulch helps
improve the moisture supply for rangeland plants. If the
range is overgrazed, the more desirable taller grasses
lose vigor and are replaced by less productive short
grasses. Proper grazing use and deferred grazing help
maintain or improve rangeland condition.

This soil is well suited to windbreaks and other types
of woody plantings. Good survival can be expected if the
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soil is summer fallowed before planting and cultivation is
continued after planting to control grass and weeds and
conserve moisture.

This soil is not suitable for campgrounds because of
flooding. It is suitable for picnic areas, playgrounds, and
paths and trails when it is not flooded.

This soil generally is not suitable for building sites,
local roads and streets, and sanitary facilities because of
flooding. This map unit is in Capability unit llic-1 and
Overflow range site.

Sk—Swint silt loam. This deep, well drained, nearly
level soil is on terraces and alluvial fans. This soil is
subject to occasional flooding for brief periods. The
mapped areas are irregular in shape and range from 10
to 150 acres in size.

Typically, the surface layer is dark reddish gray silt
loam about 8 inches thick. The subsurface layer is dark
reddish gray, very friable silt loam about 6 inches thick.
The underlying material to a depth of 44 inches is light
reddish brown, very friable silt loam in the upper part and
reddish brown silt loam in the lower part. Below this to a
depth of 60 inches is light reddish brown, calcareous
very fine sandy loam.

Included with this soil in mapping are small areas of
Barnum and Vale soils. Barnum soil has less silt and clay
and less organic matter in the surface layer than Swint
soil. It is on the lower part of the landscape and nearer
to streams than Swint soil. Vale soil has a stronger
grade of structure than Swint soil and is on the upper
part of the landscape. The included soils make up about
10 percent of the map unit.

This soil is high in natural fertility and moderate in
content of organic matter. Available water capacity is
high, and permeability is moderate. Runoff is slow.

Most areas of this soil are cropped. This soil has good
potential for dryland and irrigated crops, rangeland, ran-
geland wildlife habitat, openland wildlife habitat, wind-
breaks and environmental plantings, and most recre-
ational uses. It has poor potential for building sites, local
roads and streets, and sanitary facilities.

This soil is well suited to small grain and grasses and
legumes for hay. Conserving moisture is the main con-
cern of management if this soil is used for cultivated
crops. Stubble mulching, crop residue management,
minimum tillage, and field windbreaks help conserve
moisture. Returning crop residue to the soil, green
manure crops, and the regular addition of animal manure
helps improve and maintain fertility and content of organ-
ic matter. Planting and harvesting of crops may be de-
layed during wet periods.

Seeding this soil to tame pasture plants is an alterna-
tive use. Proper stocking rate, rotation grazing, applica-
tion of fertilizers and control of weeds help keep the
pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
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Maintaining a good grass cover and ground mulch im-
proves the moisture supply for rangeland plants. If the
range is overgrazed, the more desirable taller grasses
lose vigor and are replaced by less productive short
grasses. Proper grazing use and deferred grazing help
maintain or improve rangeland condition.

This soil is well suited to windbreaks and other types
of woody plantings. Good survival can be expected if the
soil is summer fallowed before planting and cultivation is
continued after planting to control grass and weeds and
conserve moisture.

This soil is suitable for picnic areas, playgrounds, and
paths and trails. The hazard of flooding limits the use of
this soil for camp areas.

This soil generally is not suitable for building sites,
local roads and streets, and sanitary facilities because of
occasional flooding. This map unit is in Capability unit lc-
2 and Silty range site.

TaA—Tilford silt loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on terraces, up-
lands, and alluvial fans. The mapped areas are irregular
in shape and range from 10 to 150 acres in size.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil, about 24 inches thick, is fri-
able, calcareous silt loam that is brown in the upper part
and light brown in the lower part. The underlying material
to a depth of 60 inches is pink, calcareous silt loam. In
places, lime is leached more than 10 inches deep.

Included with this soil in mapping are small areas of
Nevee and Vale soils. Nevee soil does not have the
thick dark surface layer of Tilford soil and has less clay
than Tilford soil. It is in the upper part of the landscape.
Vale soil has more clay in the subsoil than Tilford soil.
The included soils make up about 15 percent of the map
unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderate. Runoff is slow.

Most areas of this soil are cropped. This soil has good
potential for dryland and irrigated crops, rangeland, wind-
breaks and environmental plantings, rangeland and
openland wildlife habitat, building sites, and most sani-
tary facilities. It has fair potential for recreational uses
and local roads and streets.

This soil is well suited to small grain, corn, and
grasses and legumes for hay. Conserving moisture is the
main concern of management if this soil is used for
cultivated crops. Stubble mulching, crop residue man-
agement, minimum tillage, and field windbreaks help
conserve moisture. Returning crop residue to the sail,
green manure crops, and the regular addition of animal
manure help improve fertility and maintain an adequate
content of organic matter.

Seeding this soil to tame pasture is an alternative use.
Proper stocking rate, rotation grazing, application of fer-
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tilizer, and control of weeds help keep the pasture in
good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground cover mulch
helps improve the moisture supply for rangeland plants.
if the soil is overgrazed, the more desirable taller
grasses lose vigor and are replaced by less productive
short grasses. Proper grazing use and deferred grazing
help maintain or improve rangeland condition.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Good survival can be
expected if the soil is summer fallowed before planting
and cultivation is continued after planting to control
grass and weeds and conserve moisture.

A good grass cover needs to be maintained to keep
dustiness to a minimum if this soil is used for recreation-
al purposes.

This soil is well suited to building sites and to septic
tank absorption fields. Sealing the bottom and sides of
sewage lagoons helps reduce seepage.

Strengthening the base material for local roads and
streets helps overcome the low strength of this soil for
supporting vehicular traffic. This map unit is in Capability
unit llc-2 and Silty range site.

TaB—Tilford silt loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on terraces,
uplands, and alluvial fans. The mapped areas are irregu-
lar in shape and range from 10 to 200 acres in size.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil, about 24 inches thick, is fri-
able, calcareous silt loam that is brown in the upper part
and light brown in the lower part. The underlying material
to a depth of 60 inches is pink, calcareous silt loam. In
places, lime is leached more than 10 inches deep.

Included with the soil in mapping are small areas of
Nevee and Vale soils. Nevee soil does not have the
thick dark surface layer of Tilford soil and has less clay
than Tilford soil. It is in the upper part of the landscape.
Vale soil has more clay in the subsoil than Tilford soil.
The included soils make up about 15 percent of the map
unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderate. Runoff is medium.

Most areas of this soil are cropped. This soil has good
potential for dryland and irrigated crops, rangeland, wind-
breaks and environmental plantings, rangeland and
openland wildlife habitat, building sites, and most sani-
tary facilities. It has fair potential for recreational uses
and local roads and streets.

This soil is well suited to small grain and corn and to
grasses and legumes for hay. Conserving moisture and
controlling erosion are the main concerns of manage-
ment if this soil is used for cultivated crops. Stubble
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mulching, terraces, contour farming, crop residue man-
agement, minimum tillage, and field windbreaks help
control soil erosion and conserve moisture. Returning
crop residue to the soil, green manure crops, and the
regular addition of animal manure help improve fertility
and reduce susceptibility of the soil to erosion.

Seeding this soil to tame pasture is effective in con-
trolling erosion. Proper stocking rate, rotation grazing,
application of fertilizer, and control of weeds help keep
the pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground cover mulch
helps prevent soil losses and improves the moisture
supply for rangeland plants. If the range is overgrazed,
the more desirable taller grasses lose vigor and are
replaced by less productive short grasses. Proper graz-
ing use and deferred grazing help maintain or improve
rangeland condition.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Trees need to be planted
on the contour to help reduce the hazard of erosion.
Good survival can be expected if the soil is summer
fallowed before planting and cultivation is continued after
planting to control grass and weeds and conserve mois-
ture.

A good grass cover needs to be maintained to keep
dustiness to a minimum if this soil is used for recreation-
al purposes.

This soil is well suited to building sites and to septic
tank absorption fields. Sealing the bottom and sides of
sewage lagoons helps reduce seepage.

Strengthening the base material helps overcome the
low strength of this soil for supporting vehicular traffic
when used for local roads and streets. This map unit is
in Capability unit lle-1 and Silty range site.

TaC—Tilford silt loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on ter-
races, uplands, and alluvial fans. The mapped areas are
irregular in shape and range from 10 to 200 acres in
size.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil, about 24 inches thick, is fri-
able, calcareous silt loam that is brown in the upper part
and light brown in the lower part. The underlying material
to a depth of 60 inches is pink, calcareous silt loam. In
places, lime is leached more than 10 inches deep.

Included with this soil in mapping are small areas of
Nevee and Vale soils. Nevee soil does not have the
thick dark surface layer of Tilford soil and has less clay
than Tilford soil. It is in the upper part of the landscape.
Vale soil has more clay in the subsoil than Tilford soil.
The included soils make up about 15 percent of the map
unit.
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This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderate. Runoff is medium.

Most areas of this soil are cropped. This soil has good
potential for crops, rangeland, rangeland wildlife habitat,
windbreaks and environmental plantings, building sites,
and most sanitary facilities. It has fair potential for open-
land wildlife habitat, most recreational uses, and local
roads and streets.

This soil is well suited to small grain, corn, and
grasses and legumes for hay. Controlling erosion is the
main concern of management if this soil is used for
cultivated crops. Stubble mulching, crop residue man-
agement, minimum tillage, terracing, contour farming,
and field windbreaks help control erosion and conserve
moisture. Returning crop residue to the soil, green
manure crops, and the regular addition of animal manure
help improve fertility and reduce susceptibility of the soil
to erosion.

Seeding this soil to tame pasture is effective in con-
trolling erosion. Proper stocking rate, rotation grazing,
application of fertilizer, and control of weeds help keep
the pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground cover mulch
helps prevent soil losses and improves the moisture
supply for rangeland plants. If the range is overgrazed,
the more desirable taller grasses lose vigor and are
replaced by less productive short grasses. Proper graz-
ing use and deferred grazing help maintain or improve
rangeland condition.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Trees should be planted on
the contour to help reduce the hazard of erosion. Good
survival can be expected if the soil is summer fallowed
before planting and cultivation is continued after planting
to control grass and weeds and conserve moisture.

A good grass cover should be maintained to keep
dustiness to a minimum when this soil is used for recre-
ational purposes. Slopes are of concern if this soil is
used for playgrounds.

This soil is well suited to building sites and to septic
tank absorption fields. Sealing the bottom and sides of
sewage lagoons helps reduce seepage.

Strengthening the base material helps overcome the
low strength of this soil for supporting vehicular traffic
when used for local roads and streets. Control of road-
side erosion is needed in cut areas. This map unit is in
Capability unit llle-1 and Silty range site.

TBE—Trebor-Rock outcrop association, hilly. This
map unit consists of gently rolling and hilly soils and
Rock outcrop in the Black Hills. It is on smooth upland
divides and on sides of mountain valleys and along
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drainageways. Slopes generally are long and smooth
and range from 6 to 25 percent.

Individual areas of this unit range from 60 to several
hundred acres in size and are about 70 percent Trebor
soil, 20 percent Rock outcrop, and 10 percent minor soil.
Rock outcrop is in areas ranging from less than 2 acres
to 80 acres in size. It is throughout the unit but is mainly
on points and rimrock areas. The minor soil is in areas
that range to 40 acres in size. The uses of this unit are
such that separate mapping of the larger areas of Rock
outcrop and of the minor soil is not practical.

Typically, the Trebor soil has a surface layer of pinkish
gray silt loam about 2 inches thick that is covered with 1
inch of forest litter. The subsoil, about 8 inches thick, is
reddish brown, firm, channery silty clay in the upper part
and reddish brown and very pale brown, friable, chan-
nery silt loam in the lower part. The underlying material
to a depth of 30 inches is yellow, channery silt loam.
Fractured limestone is at a depth of 30 inches.

Rock outcrop consists of exposures of hard, gray frac-
tured limestone. In places, the sidewalls are almost verti-
cal.

Included with this unit in mapping are areas of Stovho
soil. Stovho soil is deeper and has fewer fragments of
limestone than Trebor soil and generally is in the lower
part of the landscape.

The Trebor soil is low in fertility and content of organic
matter. Available water capacity is low, and permeability
is moderately slow. Runoff is medium or rapid.

Most areas of this map unit are in ponderosa pine
forest. The soils in this unit have good potential for
timber production, woodland grazing, and woodland wild-
life habitat. They have poor potential for cultivated crops,
rangeland, recreational uses, most building sites, local
roads and streets, and most sanitary facilities.

This map unit is better suited to timber production,
woaodland grazing, and woodland wildlife habitat than to
other uses. The natural plant community is dominantly
ponderosa pine, Black Hill spruce, and an understory of
common juniper, shrubs, and grasses. Management that
maintains an adequate plant cover and ground mulch
helps prevent excessive soil losses and improves the
moisture supply for forest plants. Selective cutting and
thinning reduces the competition for sunlight and mois-
ture, makes the trees less susceptible to insects and
diseases caused by overcrowding and decreased vigor,
and promotes the growth of mature trees that can be
harvested at shorter intervals. Selective cutting and thin-
ning also promotes the growth of understory plants for
grazing by livestock and woodland wildlife. Proper graz-
ing use of the understory by livestock helps maintain a
desirable plant community that provides browse for
woodland wildlife.

Building sites, septic tank absorption fields, and
sewage lagoons need to be located on the included
Stovho soil in the lower part of the landscape where
bedrock is deeper and where slopes are less steep.
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Proper design of foundations and footings helps prevent
structural damage caused by shrinking and swelling of
the soil. Most areas of this unit are not suitable for
building sites because of steepness.

Local roads and streets need to be graded to shed
water, and the base material needs to be strengthened
to support vehicular traffic. Control of roadside erosion is
needed in borrow and cut areas. The Trebor soil is in
Capability unit Vle-13, and Rock outcrop is in Capability
unit Vilis-1. The map unit is not placed in a range site.

VaA—Vale silt loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on terraces, up-
lands, and alluvial fans. The mapped areas are irregular
in shape and range from 10 to 180 acres in size.

Typically, the surface layer is dark brown silt loam
about 6 inches thick. The subsoil, about 21 inches thick,
is dark brown, firm silty clay loam in the upper part;
brown, firm, calcareous silty clay loam in the middle part;
and light brown, friable, calcareous loam in the lower
part. The underlying material to a depth of 60 inches is
light brown, calcareous loam.

Included with this soil in mapping are small areas of
Nevee and Tilford soil. Nevee soil has less clay than
Vale soil and does not have the thick dark surface layer
of Vale soil. It is in the upper part of the landscape.
Tilford soil has less clay in the subsoil than Vale soil.
The included soils make up about 15 percent of the map
unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderate. Runoff is slow.

Most areas of this soil are cropped. This soil has good
potential for dryland and irrigated crops, rangeland, wind-
breaks and environmental plantings, rangeland and
openland wildlife habitat, and building sites. It has fair
potential for recreational uses, local roads and streets,
and most sanitary facilities.

This soil is well suited to small grain, corn, and
grasses and legumes for hay. Conserving moisture is the
main concern of management if this soil is used for
cultivated crops. Stubble mulching, crop residue man-
agement, minimum tillage, and field windbreaks help
conserve moisture. Returning crop residue to the soil,
green manure crops, and the regular addition of animal
manure help improve fertility and maintain content of
organic matter.

Seeding this soil to tame pasture is an alternative use.
Proper stocking rate, rotation grazing, application of fer-
tilizer, and control of weeds help keep the pasture in
good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground mulch im-
prove the moisture supply for rangeland plants. If the
range is overgrazed, the more desirable taller grasses
lose vigor and are replaced by less productive short
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grasses. Proper grazing use and deferred grazing help
maintain or improve rangeland condition.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Good survival can be
expected if the soil is summer fallowed before planting
and cultivation is continued after planting to control
grass and weeds and conserve moisture.

A good grass cover needs to be maintained to keep
dustiness to a minimum if this soil is used for recreation-
al facilities.

This soil is well suited as a site for buildings. If this soil
is used for septic tank absorption fields, enlarging the
absorption area helps to overcome the limitation of slow
movement of effluent. Sealing the bottom and sides of
sewage lagoons helps reduce seepage.

Strengthening the base material helps overcome the
low strength of this soil for local roads and streets. This
map unit is in Capability unit lic-2 and Silty range site.

VaB—Vale silt loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on terraces,
uplands, and alluvial fans. The mapped areas are irregu-
lar in shape and range from 10 to 200 acres in size.

Typically, the surface layer is dark brown silt loam
about 6 inches thick. The subsoil, about 21 inches thick,
is dark brown, firm silty clay loam in the upper part;
brown, firm, calcareous silty clay loam in the middle part;
and light brown, friable, calcareous loam in the lower
part. The underlying material to a depth of 60 inches is
light brown, calcareous loam.

Included with this soil in mapping are small areas of
Nevee, Tilford, and Spearfish soils. Nevee soil has less
clay than Vale soil and does not have the thick dark
surface layer of Vale soil. It is in the upper part of the
landscape. Tilford soil has less clay in the subsoil than
Vale soil. The shallow Spearfish soil has less clay than
Vale soil and is in the upper part of the landscape. The
included soils make up about 15 percent of the map unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderate. Runoff is medium.

Most areas of this soil are cropped. This soil has good
potential for dryland and irrigated crops, building sites,
rangeland, windbreaks and environmental plantings, and
rangeland and openland wildlife habitat. It has fair poten-
tial for recreational uses, local roads and streets, and
most sanitary facilities.

This soil is well suited to small grain, corn, and
grasses and legumes for hay. Conserving moisture and
controlling erosion are the main concerns of manage-
ment if this soil is used for cultivated crops. Stubble
mulching, use of crop residue, terracing, contour farming,
minimum tillage, and field windbreaks help control ero-
sion and conserve moisture. Returning crop residue to
the soil, green manure crops, and the regular addition of
animal manure help improve fertility, maintain content of
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organic matter, and reduce susceptibility of the soil to
erosion.

Seeding this soil to tame pasture is effective in con-
trolling erosion. Proper stocking rate, rotation grazing,
application of fertilizer, and control of weeds help keep
the pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground mulch helps
prevent soil losses and improves the moisture supply for
rangeland plants. If the range is overgrazed, the more
desirable taller grasses lose vigor and are replaced by
less productive short grasses. Proper grazing use and
deferred grazing help maintain or improve rangeland
condition.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Trees need to be planted
on the contour to help reduce the hazard of erosion.
Good survival can be expected if the soil is summer
fallowed before planting and cultivation is continued after
planting to control grass and weeds and conserve mois-
ture.

A good grass cover needs to be maintained to keep
dustiness to a minimum if this soil is used for recreation-
al facilities.

This soil is well suited as a site for buildings. If this soil
is used for septic tank absorption fields, enlarging the
absorption area helps to overcome the limitation of slow
movement of effluent. Sealing the bottom and sides of
sewage lagoons helps reduce seepage.

Strengthening the base material helps overcome the
low strength of this soil for local roads and streets. This
map unit is in Capability unit Ile-1 and Silty range site.

VaC—Vale silt loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on ter-
races, uplands, and alluvial fans. The mapped areas are
irregular in shape and range from 10 to 200 acres in
size.

Typically, the surface layer is dark brown silt loam
about 6 inches thick. The subsoil, about 20 inches thick,
is dark brown, firm silty clay loam in the upper part;
brown, firm, calcareous silty clay loam in the middle part;
and light brown, friable, calcareous loam in the lower
part. The underlying material to a depth of 60 inches is
light brown, calcareous loam.

Inciuded with this soil in mapping are small areas of
Nevee, Tilford, and Spearfish soils. Nevee soil has less
clay than Vale soil and does not have the thick dark
surface layer of the Vale soil. It is in the upper part of
the landscape. Tilford soil has less clay in the subsoil
than Vale soil. Spearfish soil has less clay than Vale soil
and is in the upper part of the landscape. The included
soils make up about 15 percent of the map unit.
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This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high, and
permeability is moderate. Runoff is medium.

Most areas of this soil are cropped. This soil has good
potential for crops, rangeland, windbreaks and environ-
mental plantings, rangeland wildlife habitat, and building
sites. It has fair potential for openland wildlife habitat,
recreational uses, local roads and streets, and sanitary
facilities.

This soil is suited to small grain, corn, and. grasses
and legumes for hay. Controlling erosion is the main
concern of management if this soil is used for cultivated
crops. Stubble mulching, crop residue management,
minimum tillage, terracing, contour farming, and field
windbreaks help control erosion and conserve moisture.
Returning crop residue to the soil, green manure crops,
and the regular addition of animal manure help improve
fertility, maintain content of organic matter, and reduce
susceptibility of the soil to erosion.

Seeding this soil to tame pasture is effective in con-
trolling erosion. Proper stocking rates, rotation grazing,
application of fertilizer, and control of weeds help keep
the pasture in good condition.

This soil is well suited to rangeland. The natural plant
community is a mixture of tall, mid, and short grasses.
Maintaining a good grass cover and ground cover mulch
helps prevent soil losses and improves the moisture
supply for rangeland plants. If the range is overgrazed,
the more desirable taller grasses lose vigor and are
replaced by less productive short grasses. Proper graz-
ing use and deferred grazing help maintain or improve
rangeland condition.

This soil is well suited to windbreaks and other types
of woody plantings. All climatically adapted trees and
shrubs grow well on this soil. Trees need to be planted
on the contour to help reduce the hazard of erosion.
Good survival can be expected if the soil is summer
fallowed before planting and cultivation is continued after
planting to control grass and weeds and conserve mois-
ture.

A good grass cover needs to be maintained to keep
dustiness to a minimum if this soil is used for recreation-
al purposes. Slopes are a concern if this soil is used for
playgrounds.

This soil is well suited as a site for buildings. If this soil
is used for septic tank absorption fields, enlarging the
absorption area helps to overcome the limitation of slow
movement of effluent.

Strengthening the base material helps overcome the
low strength of this soil for local roads and streets.
Control of roadside erosion is needed in borrow areas.
This map unit is in Capability unit llle-1 and Silty range
site.

VBF—Vanocker-Citadel association, steep. This
map unit consists of deep, well drained, steep and very
steep soils in the Black Hills. It is on breaks along the
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edge of ridges and on the sides of mountain valleys.
Slopes generally are long and smooth and range from
25 to 60 percent.

Individual areas of this map unit are irregular in shape
and range from 80 to several thousand acres in size.
The unit is about 45 percent Vanocker soil, 40 percent
Citadel soil, and about 15 percent minor soils. The minor
soils are in areas that range to 30 acres in size. The
uses of this unit are such that separate mapping of the
larger areas of Citadel soil and of the minor soils is not
practical.

Typically, the Vanocker soil has a surface layer of dark
grayish brown loam about 4 inches thick that is covered
by about 1 inch of forest litter. The subsoil, about 11
inches thick, is channery clay loam. The underlying ma-
terial to a depth of 60 inches is very pale brown, very
channery clay loam.

Typically, the Citadel soil has a surface layer of very
dark gray loam about 1 inch thick that is covered by
about 2 inches of forest litter. The subsurface layer,
about 5 inches thick, is light brown, friable, fine sandy
loam. The subsoil extends to a depth of about 40 inches
and is reddish brown, friable loam in the upper part;
reddish brown, firm clay in the middle part; and red,
friable, gravelly clay loam in the lower part. The underly-
ing material to a depth of 60 inches is red cobbly loam.
In places, bedrock is less than 40 inches deep.

Included with this unit in mapping are areas of Mait-
land and Marshdale soils. Maitland soil has more organic
matter in the surface layer than Vanocker and Citadel
soils and is on slopes below Vanocker and Citadel soils.
Marshdale soil is poorly drained and is in the drain-
ageways.

The soils in this map unit are low in fertility and con-
tent of organic matter. Runoff is rapid. Permeability and
available water capacity are moderate in the Vanocker
soil, and permeability is moderately slow and available
water capacity is high in the Citadel soil.

Most areas of this map unit are in ponderosa pine
forest. Some minor soils in mountain valleys and along
main drainageways are in native grasses, and a few
minor soils have been seeded to tame pasture plants.
These grassed areas are used for hay or livestock graz-
ing. The soils in this map unit have poor potential for
production of commercial timber, cultivated crops, recre-
ational uses, building sites, local roads and streets, and
sanitary facilities. They have good potential for woodland
grazing and woodland wildlife habitat.

This map unit is better suited to woodland grazing and
woodland wildlife habitat than to other uses. The natural
plant community is dominantly ponderosa pine and
mixed hardwoods and an understory of shrubs and
grasses. Management that maintains an adequate plant
cover and ground mulch helps prevent excessive soil
losses and improves the moisture supply for forest
plants. A limited number of ponderosa pine trees is har-
vested by selective cuttirng on the less steep slopes. Use
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of wheeled equipment is restricted because of steep-
ness. Selective cutting and thinning reduces the competi-
tion for sunlight and moisture, makes the trees less sus-
ceptible to insects and diseases caused by overcrowding
and decreased vigor, and promotes the growth of mature
trees that can be harvested at shorter intervals. Selec-
tive cutting and thinning also promotes the growth of
understory plants that can be grazed by livestock and
woodland wildlife. Proper grazing use of the understory
by livestock helps maintain a desirable plant community
that provides browse for woodland wildlife.

This map unit is unsuited to crops and windbreaks
because of steep slopes and the severe hazard of ero-
sion.

This map unit generally is too steep for building sites,
local roads and streets, and sanitary facilities. Slippage
occurs if the soils are disturbed. This map unit is in
Capability unit Vlle-9. It is not placed in a range site.

VCE—Virkula assoclation, hilly. This map unit con-
sists of deep, well drained, gently rolling to steep soils in
the Black Hills. It is on smooth upland divides and on the
sides of mountain valleys and along drainageways.
Slopes generally are long and smooth and range from 6
to 30 percent.

Individual areas of this map unit range from 100 to
several thousand acres in size and are about 65 percent
Virkula soil and about 35 percent minor soils. The minor
soils are in areas that range to 40 acres in size. The
uses of this unit are such that separate mapping of the
larger areas of the minor soils is not practical.

Typically, the Virkula soil has a surface layer of grayish
brown silt loam about 1 inch thick that is covered by
about 1 inch of forest litter. The subsurface layer is very
pale brown, very friable silt loam about 11 inches thick.
The transitional layer, about 3 inches thick, is brown,
friable silty clay loam. The subsoil extends to a depth of
about 36 inches and is brown, firm clay loam in the
upper part and pale brown in the lower part. The under-
lying material to a depth of 60 inches is pale brown,
gravelly clay loam.

Included with this unit in mapping are areas of Citadel,
Grizzly, Maitland, Marshdale, and Vanocker soils and
smaller areas of Rock outcrop. Citadel soil is redder than
Virkula soil and is on smooth lower slopes. Grizzly soil
has more fragments of rock than Virkula soil and is on
steeper side slopes. Maitland soil has more organic
matter in the surface layer than Virkula soil and is on
lower side slopes. Marshdale soil is poorly drained and is
along drainageways. Vanocker soil has more fragments
of rock than Virkula soil and is on the lower part of the
landscape. Rock outcrop consists of igneous and meta-
morphic rock on ridgetops and the tops of main peaks.

The Virkula soils are low in fertility and content of
organic matter. Available water capacity is moderate or
high, and permeability is moderately slow. The soil has

SOIL SURVEY

high shrink-swell potential in the subsoil. Runoff is
medium or rapid.

Most areas of this map unit are in ponderosa pine
forest. Some minor soils in mountain valleys and along
main drainageways are in native grass or have been
seeded to tame pasture plants and are used for hay or
livestock grazing. The soils in this unit have good poten-
tial for timber production, woodland grazing, woodland
wildlife habitat, and winter recreational uses. They have
fair potential for tame pasture and poor potential for
cultivated crops, rangeland, most building sites, local
roads and streets, and most sanitary facilities.

This map unit is better suited to timber production,
woodland grazing, and woodland wildlife habitat than to
other uses. The natural plant community is dominantly
ponderosa pine and an understory of shrubs and
grasses. Management that maintains an adequate plant
cover and ground mulch helps prevent excessive soil
losses and improves the moisture supply for forest
plants. Selective cutting and thinning reduces the com-
petition for sunlight and moisture, makes the trees less
susceptible to insects and diseases caused by over-
crowding and decreased vigor, and promotes the growth
of mature trees that can be harvested at shorter inter-
vals. Selective cutting and thinning also promotes the
growth of understory plants for grazing by livestock and
woodland wildlife. Proper grazing use of the understory
by livestock helps maintain a desirable plant community
that provides browse for woodland wildlife.

Seeding cleared areas of this map unit to suitable
tame pasture plants is effective in controlling erosion.
Proper stocking rate, rotation grazing, application of fer-
tilizer, and control of weeds help keep the pasture in
good condition after it is established. In some areas of
higher elevation, the north-facing and east-facing slopes
can be used for ski runs if they are cleared of timber.
The areas need to be seeded to suitable grasses to
reduce the hazard of erosion.

This map unit has severe limitations for building sites,
sanitary facilities, and local roads and streets. Buildings
can be constructed on lower slopes if foundations and
footings are designed to overcome the high shrink-swell
potential and low strength of the soil. If the soils are
used for septic tank absorption fields, enlarging the ab-
sorption area helps to overcome the limitation of slow"
movement of effluent.

Local roads and streets need to be graded to shed
water, and the base material needs to be strengthened
to support vehicular traffic. Control of roadside erosion is
needed in borrow and cut areas. The map unit is in
Capability unit Vle-13. It is not placed in a range site.

WaA—Weber loam, 0 to 2 percent slopes. This well
drained, nearly level soil is moderately deep to sand and
gravel on terraces and valley divides. The mapped areas
are irregular in shape and range from about 10 to 200
acres in size.
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Typically, the surface layer is dark grayish brown loam
about 7 inches thick. The subsoil, about 16 inches thick,
is brown, friable silty clay loam. The underlying material
to a depth of 60 inches is light brown, gravelly loamy
sand.

Included with this soil in mapping are small areas of
Satanta and Swint soils. Satanta and Swint soils do not
have sand and gravel in the underlying material. Swint
soil is in the lower part of the landscape. The included
soils make up about 10 percent of the map unit.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is low or
moderate. Permeability is moderate in the upper part of
the soil and very rapid in the underlying material. Runoff
is slow.

Most areas of this soil are cropped. This soil has good
potential for rangeland and rangeland wildlife habitat. It
has fair potential for cultivated crops, windbreaks and
environmental plantings, and recreational uses.

This soil is suited to small grain and grasses and
legumes for hay. Conserving moisture is the main con-
cern of management if this soil is used for cultivated
crops. Stubble mulching, crop residue management, and
minimum tillage helps conserve moisture. Returning crop
residue to the soil, green manure crops, and the regular
addition of animal manure help improve fertility and
maintain content of organic matter. Seeding this soil to
tame pasture plants is an alternative use of this soil.
Proper stocking rate, rotation grazing, application of fer-
tilizer, and control of weeds help keep the pasture in
good condition.

This soil is suited to rangeland. The natural plant com-
munity is a mixture of mid and short grasses. Maintaining
a good grass cover and ground muich help improve the
moisture supply for rangeland plants. If the range is
overgrazed, the more desirable taller grasses lose vigor
and are replaced by less productive short grasses.
Proper grazing use and deferred grazing help maintain or
improve rangeland condition.

This soil is suited to windbreaks and other types of
woody plantings, but optimum growth should not be ex-
pected. Droughtiness caused by moderate depth to sand
and gravel may limit growth.

This soil is well suited to most recreational uses.

This soil is well suited to building sites and septic tank
absorption fields. Septic tank absorption fields, however,
are a potential source of pollution to shallow ground
water. Sealing the bottom and sides of sewage lagoons
helps reduce seepage.

When this soil is used for local roads and streets,
strengthening the base material helps overcome low
strength. This map unit is in Capability unit IVs-1 and
Silty range site.

Wb—Winetti cobbly loam. This somewhat excessive-
ly drained, gently sloping soil is shallow to sand and
gravel and is on bottom lands and terraces. Many scat-
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tered cobbles 3 to 10 inches in size commonly are on
the surface. This soil is subject to rare flooding for brief
periods. The mapped areas are long and narrow in
shape and range from 20 to 150 acres in size.

Typically, the surface layer is grayish brown, cobbly
loam about 5 inches thick. The underlying material to a
depth of 60 inches is pale brown, very friable, gravelly
sandy loam.

This soil is low in fertility and content of organic
matter. Available water capacity is low or moderate, and
permeability is moderately rapid. Runoff is slow or
medium.

Most areas of this soil are in rangeland. This soil has
good potential for rangeland. It has fair potential for
rangeland wildlife habitat and poor potential for cultivat-
ed crops, openland wildlife habitat, recreational uses,
windbreaks and environmental plantings, most building
sites and most sanitary facilities. It has fair potential for
local roads and streets.

This soil is better suited to rangeland than to other
uses. The natural plant community is a mixture of mid
and short grasses and perennial forbs suitable for graz-
ing. The main concerns of management are inadequate
moisture, flooding, and erosion. Maintaining a good plant
cover and ground mulch helps prevent erosion caused
by flooding during peak rainfall periods and fast snow-
melt. It also helps improve the moisture supply for range-
land plants during dry periods. If the range is overgrazed,
the more desirable taller grasses lose vigor and are
replaced by less productive short grasses and weeds.

This soil generally is not suited to cultivated crops,
tame pasture, and windbreaks because of shallow depth
to gravel and frequent flooding. Special plantings of
trees and shrubs need to be given special care.

This soil is not suitable for building sites and sanitary
facilities because of flooding and seepage.

If this soil is used for local roads and streets, safe-
guards need to be taken against flooding and frost
action. This map unit is in Capability unit Viw-3 and
Shallow to gravel range site.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
It is useful in adjusting land use, including urbanization,
to the limitations and potentials of natural resources and
the environment. Also, it can help avoid soil-related fail-
ures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
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potential, and limitations of the soils under various uses
and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, rangeland,
and woodland, as sites for buildings, highways and other
transportation systems, sanitary facilities, and parks and
other recreation facilities, and for wildlife habitat. From
the data presented, the potential of each soil for speci-
fied land uses can be determined, soil limitations to
these land uses can be identified, and costly failures in
houses and other structures, caused by unfavorable soil
properties, can be avoided. A site where soil properties
are favorable can be selected, or practices that will over-
come the soil limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-
ity of the survey area or other broad planning area and
on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other information indicates the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

M. Scott Argabright, conservation agronomist, Soil Conservation
Service, assisted in writing this section.

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; and the estimated yields of the main crops and
hay and pasture plants are presented for each soil.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
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also consider the detailed information given in the de-
scription of each soil.

About 47,000 acres in the survey area were used for
hayland, crops, and pasture in 1975, according to updat-
ed estimates based on the 1967 Conservation Needs
inventory. Of this total about 25,000 acres were used for
alfalfa; 6,000 acres for permanent hayland, native and
tame; 6,500 acres for close-sown crops, mainly oats and
wheat; 2,000 acres for row crops, mainly corn for silage
or grain; 2,000 acres for small grain, summer fallow; and
5,500 acres for permanent pasture.

The potential of the soils in Lawrence County for in-
creased crop production is limited. However, about 8,500
acres of potentially good cropland is used for rangeland,
about 2,500 acres is used for pasture, and about 2,000
acres is used for permanent hayland. Food production
could also be increased by extending the latest crop
production technology to existing cropland in the county.
This soil survey can facilitate the application of such
technology.

Soil erosion and soil blowing are the main soil prob-
lems on almost 70 percent of the cropland, hayland, and
pasture in Lawrence County. If the slope is more than 2
percent, erosion is a hazard on Boneek, Kyle, Nunn,
Pierre, Satanta, Savo, Tilford, and Vale soils.

Loss of the surface layer through erosion or soil blow-
ing is damaging for two reasons. First, productivity is
reduced as the surface layer is lost and part of the
subsoil is incorporated into the plow layer. Loss of the
surface layer is especially damaging on such clayey soils
as Kyle and Pierre soils and on soils that have thin
surface layers, for example, the Nevee soil. Erosion also
reduces productivity on soils that tend to be droughty, for
example, the Weber soil. Second, soil erosion results in
sediment entering streams and lakes. Controlling erosion
minimizes the pollution of streams and lakes by sediment
and improves water quality for fish and wildlife, recrea-
tion, and municipal use.

Erosion control practices provide protective surface
cover, reduce runoff, and increase infiltration. A cropping
system that keeps plant cover on the soil for extended
periods can hold soil erosion losses to an amount that
will not reduce the productive capacity of the soil. On
livestock farms, which require hay and pasture, legume
and grass forage crops in the cropping system not only
provide nitrogen and improve tilth for the following crop,
but also reduce the risk of erosion on sloping soils.

Minimizing tillage and leaving crop residue on the sur-
face help to increase infiltration and reduce the hazards
of runoff and erosion. This management can be used on
most soils in the survey area.

Terraces and diversions reduce the length of slope
and help prevent runoff and erosion. They are most
practical on deep, well drained soils that have smooth
slopes, for example, on the Boneek, Kyle, Nevee, Nunn,
Satanta, Savo, Tilford, and Vale soils. Contouring and
contour stripcropping are well suited to these soils. The
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Pierre soil is also well suited to contour tillage but is less
suited to terraces and diversions because of an unfavor-
able subsoil which would be exposed in terrace chan-
nels.

Soil blowing is a slight to severe hazard on almost all
soils in the county. The soil blowing hazard is especially
severe on the Alice and Glenberg Variant soils which
have fine sandy loam surface layers. The clayey Kyle,
Pierre, and Stetter soils and soils that have a high lime
content, for example, Barnum and Nevee soils, are also
subject to soil blowing. Soil blowing can damage these
soils in a few hours if winds are strong and the soils are
dry and void of vegetation or surface mulch. Maintaining
plant cover, crop residue, or a rough surface minimizes
soil blowing on these soils. Windbreaks of suitable trees
and shrubs also are effective in reducing the risk of soil
blowing.

Information about the design of erosion control sys-
tems for each kind of soil is contained in the Technical
Guide, available in local offices of the Soil Conservation
Service.

Soil drainage is not a main management need on most
of the soils used for crops, hayland, and pasture in the
survey area.

Soil fertility is naturally low in the fine sandy loam
Glenberg Variant soil, and in soils that have a high lime
content, for example, the Barnum and Nevee soils.
Grasses and legumes in the cropping system help to
maintain fertility. On all soils, additions of fertilizer should
be based on the results of soil tests, on the need of the
crop, and on the expected level of yields. The Coopera-
tive Extension Service can help in determining the kinds
and amounts of fertilizer to apply.

Soil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
that have good tilth are granular and porous.

Poor tilth is a problem on the clayey Kyle and Pierre
soils and on the silty clay loam Stetter Variant soil.
These soils have a narrow range of moisture content in
which they can be easily tilled. If they are wet when
tilled, they tend to become very cloddy when dry and
good seedbeds are difficult to prepare. Timely tillage,
grasses and legumes in the cropping system, crop resi-
due management, and chiseling improve tilth.

Surface layers of most other soils in the survey area
are friable and easily tilled through a wide range of
moisture content.

Areas of the Barnum, Nevee, Satanta, St. Onge, Swint,
Tilford, and Vale soils are irrigated. Management that
controls the rate and amount of water application is
needed so that excess water is not applied and nutrients
are not leached from the root zone or washed off the
field.

The Nevee soil and steeper phases of the Tilford and
Vale soils are susceptible to soil erosion if irrigated.
Controlling the rate of water application, including
legume and grass crops in the cropping system, and
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management of crop residue reduce the risk of erosion
on these soils.

Field crops best suited to the soils and climate of the
survey area include alfalfa and small grain. Oats, winter
wheat, and spring wheat are the main small grain crops.
A small acreage of corn and sorghum also is grown. On
dryland these crops commonly are harvested for silage.

All commonly grown and climatically adapted crops
are suited to most of the soils used for cropland in the
county. Small grain and alfalfa are better suited than row
crops on such soils as Kyle and Pierre soils. These soils
have a clayey subsoil that restricts the amount of water
released to plants.

Pasture or hay plants suited to the climate and to most
of the soils in the county include alfalfa, crested wheat-
grass, intermediate wheatgrass, and pubescent wheat-
grass. Crested wheatgrass is well suited to those soils
that tend to be droughty, for example, the Weber soil. A
bunch-type species, such as crested wheatgrass, should
not be planted alone if slopes are more than 6 percent,
because of the erosion hazard.

If the poorly drained Higgins and Marshdale soils are
used for pasture, the choice of pasture plants is limited
to such water-tolerant species as reed canarygrass and
Garrison creeping foxtail.

Most areas of the Buska, Citadel, Pactola, Stovho, and
Virkula soils remain in native woodland. Some of the
smoother areas along the main drainageways are
cleared and are used for hay or for livestock grazing.
Pasture plants suited to these areas include big blues-
tem, birdsfoot trefoil, indiangrass, Kentucky bluegrass,
orchardgrass, and tall fescue.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 8. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. Ab-
sence of an estimated yield indicates that the crop is not
suited to or not commonly grown on the soil or that a
given crop is not commonly irrigated.

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown in table 8.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
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sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tillage and seedbed preparation and tiling when soil
moisture is favorable; control of weeds, plant diseases,
and harmfu! insects; favorable soil reaction and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops; harvesting
crops with the smallest possible loss; and timeliness of
all fieldwork.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown; that good quality irrigation water is uniformly ap-
plied in proper amounts as needed; and that tillage is
kept to a minimum.

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 8 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to horticultural crops or
other crops that require special management. Capability
classification is not a substitute for interpretations de-
signed to show suitability and limitations of groups of
soils for rangeland, for forest trees, or for engineering
purposes.

In the capability system (9) all kinds of soil are
grouped at three levels: capability class, subclass, and
unit. These levels are defined in the following para-
graphs. A survey area may not have soils of all classes.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIIl. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use.
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Class Il soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices. '

Class lll soils have severe limitations that reduce the
choice of plants, or that require special conservation
practices, or both. :

Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class Vil soils and landforms have limitations that
nearly preclude their use for commercial crop production.

Capability subclasses are soil groups within one class;
they are designated by adding a small letter, 6, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is too cold
or too dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion, though they
have other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.

The capability unit is identified in the description of
each soil mapping unit in the section “Soil maps for
detailed planning.” Capability units are soil groups within
the subclasses. The soils in one capability unit are
enough alike to be suited to the same crops and pasture
plants, to require similar management, and to have simi-
lar productivity. Thus, the capability unit is a convenient
grouping for making many statements about manage-
ment of soils. Capability -units are generally designated
by adding an Arabic numeral to the subclass symbol, for
example, IVe-1 or llle-1.

Rangeland

C. M. Schumacher, range conservationist, Soil Conservation Service,
assisted in preparing this section.

About 24 percent of Lawrence County is rangeland.
More than half of the farm income is derived from live-
stock, principally cattle. Cow-calf-steer operations are
dominant throughout the county. The average size of
operating units is about 750 acres.
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On many operating units the forage produced on ran-
geland is supplemented by summer grazing on grazable
woodlands and fall grazing on hay meadows. In winter it
is necessary to feed hay.

The native vegetation in some parts of the county has
been depleted by continued excessive use. Some of the
acreage that was once open grassland is now covered
with short grasses and weeds. The amount of forage
produced may be less than half of that originally pro-
duced. Productivity of the rangeland can be increased by
using management practices that are effective for specif-
ic kinds of soil and range sites.

Most of the rangeland soils are located in the northern
part of the county. These soils support mixed grasses,
and potential productivity is high. Woodland soils are in
much of the southern part of the county. These soils
support, in addition to trees, an understory of plants that
provide considerable forage for grazing animals. Poten-
tial grazing productivity of the wooded soils depends to a
great extent on the percent of tree canopy.

Where climate and topography are about the same,
differences in the kind and amount of vegetation that
rangeland can produce are related closely to the kind of
soil. Effective management is based on the relationships
among soils, vegetation, and water.

Table 9 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the character-
istic vegetation; and the expected percentage of each
species in the composition of the potential natural plant
community. Soils not listed cannot support a natural
plant community of predominantly grasses, grasslike
plants, forbs, or shrubs suitable for grazing or browsing.
The following are explanations of column headings in
table 9.

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. For those
areas where the relationship between soils and vegeta-
tion has been established, range sites can be interpreted
directly from the soil map. Properties that determine the
capacity of the soil to supply moisture and plant nutrients
have the greatest influence on the productivity of range
plants. Soil reaction, salt content, and a seasonal high
water table are also important.

Total production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.
In a favorable year the amount and distribution of pre-
cipitation and the temperatures are such that growing
conditions are substantially better than average; in a
normal year these conditions are about average for the
area; in an unfavorable year, growing conditions are well
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below average, generally because of low available soil
moisture.

Dry weight refers to the total air-dry vegetation pro-
duced per acre each year by the potential natural plant
community. Vegetation that is highly palatable to live-
stock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively
by wildlife.

Characteristic species of grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil are listed by
common name. Under Composition, the expected pro-
portion of each species is presented as the percentage,
in air-dry weight, of the total annual production of herba-
ceous and woody plants. The amount that can be used
as forage depends on the kinds of grazing animals and
on the grazing season. Generally all of the vegetation
produced is not used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The objective in range management is
to control grazing so that the plants growing on a site
are about the same in kind and amount as the potential
natural plant community for that site. Such management
generally resuits in the maximum production of vegeta-
tion, conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat below
the potential meets grazing needs, provides wildlife habi-
tat, and protects soil and water resources.

The main concern of management on most of the
rangeland is control of grazing so that the kinds and
amounts of plants that make up the potential plant com-
munity are reestablished or maintained. If sound range
management based on the soil survey information and
rangeland inventories is applied, the potential is good for
increasing the productivity of range in the area.

Woodland management and productivity

By David L. Hintz, forester, Soil Conservation Service.

Approximately 282,000 acres of native woodland are
in the Black Hills part of the survey area. Ponderosa pine
is the main tree species of commercial value. Other tree
species common to this area are American elm, Black
Hills spruce, bur oak, hophornbeam, paper birch, and
quaking aspen. Narrow strips of deciduous trees are
adjacent to the streams outside of the Black Hills. Spe-
cies common to these areas are American elm, bur oak,
and plains cottonwood.
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The potential of the soils in the Black Hills for timber
production is poor or very poor. Multiple use objectives
need to be considered for all woodiand soils. The main
uses for these soils are timber production, woodland
wildlife habitat, recreation, and grazing by domestic live-
stock.

The woodland interpretations for the woodland soils in
the Black Hills are based on plot and field data collected
by the Rocky Mountain Forest and Range Experiment
Station, the Black Hills National Forest, and the Soil
Conservation Service.

Table 10 contains information useful to woodland
owners or forest managers planning use of soils for
wood crops. Map unit symbols for soils suitable for wood
crops are listed, and the ordination (woodland suitability)
symbol for each soil is given. All soils bearing the same
ordination symbol require the same general kinds of
woodland management and have about the same poten-
tial productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; 5, low; and 6, very
low. The second part of the symbol, a letter, indicates
the major kind of soil limitation. The letter x indicates
stoniness or rockiness; w, excessive water in or on the
soil; ¢, toxic substances in the soil; d, restricted root
depth; ¢, clay in the upper part of the soil; s, sandy
texture; 7, high content of coarse fragments in the soil
profile; and r, steep slopes. The letter o indicates insig-
nificant limitations or restrictions. If a soil has more than
one limitation, priority in placing the soil into a limitation
class is in the following order: x, w, t, d, ¢, s, f, and r.

In table 10 the soils are also rated for a number of
factors to be considered in management. Slight, moder-
ate, and severe are used to indicate the degree of major
soil limitations.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is slight if the
expected soil loss is small, moderate if some measures
are needed to control erosion during logging and road
construction, and severe if intensive management or
special equipment and methods are needed to prevent
excessive loss of soil.

Ratings of equipment limitation reflect the characteris-
tics and conditions of the soil that restrict use of the
equipment generally needed in woodland management
or harvesting. A rating of slight indicates that use of
equipment is not limited to a particular kind of equipment
or time of year; moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or equipment; severe indicates a seasonal limita-
tion, a need for special equipment or management, or a
hazard in the use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings. Seed-
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lings from good planting stock that are properly planted
during a period of sufficient rainfall are rated. A rating of
slight indicates that the expected mortality of the planted
seedlings is less than 25 percent; moderate, 25 to 50
percent; and severe, more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development of
tree roots and the ability of the soil to hold trees firmly. A
rating of s/ight indicates that trees in wooded areas are
not expected to be blown down by commonly occurring
winds; moderate, that some trees are blown down during
periods of excessive soil wetness and strong winds; and
severe, that many trees are blown down during periods
of excessive soil wetness and moderate or strong winds.

The potential productivity (5) of merchantable or /m-
portant trees on a soil is expressed as a site index. This
index is the average height, in feet, that dominant and
codominant trees of a given species attain in a specified
number of years. The site index applies to fully stocked,
even-aged, unmanaged stands. Important trees are
those that woodland managers generally favor in inter-
mediate or improvement cuttings. They are selected on
the basis of growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Windbreaks and environmental plantings

Windbreaks have been planted since the days of the
early settlers for the protection of the farmstead and
livestock. A need for these plantings still exits. In recent
years, field windbreaks have been planted to help con-
trol soil blowing. Thousands of acres in the county are
still in need of windbreak plantings.

Windbreaks are established to protect livestock, build-
ings, and yards from wind and snow. Windbreaks also
help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-growing
broad-leaved and coniferous species provide the most
protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field, the interval depending on erodibility of
the soil. They protect cropland and crops from wind, hold
snow on the fields, and provide food and cover for wild-
life.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. A healthy planting stock of suitable species
planted properly on a well prepared site and maintained
in good condition can insure a high degree of plant
survival.

Table 11 shows the height that locally grown trees and
shrubs are expected to reach on various kinds of soil in
20 years. The estimates in table 11, based on measure-
ments and observation of established plantings that have
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been given adequate care, can be used as a guide in
planning windbreaks and screens. Additional information
about planning windbreaks and screens and the planting
and care of trees can be obtained from local offices of
the Soil Conservation Service or the Cooperative Exten-
sion Service or from nurserymen.

Wildlife habitat

John B. Farley, biologist, Soil Conservation Service, assisted in pre-
paring this section.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 12, the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
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zone, texture of the surface layer, available water capac-
ity, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also consider-
ations. Examples of grain and seed crops are corn,
wheat, and oats.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. Examples of grasses and legumes are intermedi-
ate wheatgrass, smooth bromegrass, sweetclover, and
alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Examples of wild herbaceous plants are big bluestem,
Missouri goldenrod, western wheatgrass, and blue
grama.

Hardwood trees are planted trees and shrubs that
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of hardwood
trees are American plum, common chokecherry, green
ash, Russian-olive, and silver buffaloberry.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
ity, and wetness. Examples of coniferous plants are pine,
spruce, cedar, and juniper.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are
smartweed, saltgrass, and cordgrass and rushes,
sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability
of a dependable water supply is important if water areas
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are to be developed. Examples of shallow water areas
are shallow dugouts, level ditches, marshes, and ponds.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas
include bobwhite quail, ring-necked pheasant, western
meadowlark, mourning dove, robin, fox squirrel, cotton-
tail, jackrabbit, and red fox.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted
to these areas includes wild turkey, ruffed grouse,
thrushes, woodpeckers, squirrels, red fox, raccoon, deer,
and elk.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
American coot, herons, shore birds, redwing blackbird,
muskrat, mink, and beaver.

Hangeland habitat consists of areas of wild herba-
ceous plants and shrubs. Wildlife attracted to rangeland
includes pronghorn antelope, coyote, whitetail deer, mule
deer, red fox, prairie dog, whitetail jackrabbit, bobcat,
greater prairie chicken, western meadow lark, tark bunt-
ing, sharp-tailed grouse, and horned lark.

Recreation

The soils of the survey area are rated in table 13
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. S/ight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,

SOIL SURVEY

intensive maintenance, limited use, or by a combination
of these measures.

The information in table 13 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 15, and interpretations for dwellings with-
out basements and for local roads and streets, given in
table 14.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They should have moderate slopes
and have few or no stones or boulders on the surface.

Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
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relationships between the soil properties and the behav-
ior of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay min-
erals, mineralogy of the sand and silt fractions, and the
kind of absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7} plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils
for cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these data, however, should be well understood. Firsi,
the data are generally not presented for soil material
below a depth of 5 or 6 feet. Also, because of the scale
of the detailed map in this soil survey, small areas of
soils that differ from the dominant soil may be included
in mapping. Thus, these data do not eliminate the need
for onsite investigations, testing, and analysis by person-
nel having expertise in the specific use contemplated.
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The information is presented mainly in tables. Table 14
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 15, for
sanitary facilities; and table 17, for water management.
Table 16 shows the suitability of each kind of soil as a
source of construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
and to construct interpretive maps for specific uses of
land.

Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 14. A sl/ight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A mod-
erale limitation indicates that soil properties and site fea-
tures are unfavorable for the specified use, but the limi-
tations can be overcome or minimized by special plan-
ning and design. A severe limitation indicates that one or
more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in con-
struction effort, special design, or intensive maintenance
is required. For some soils rated severe, such costly
measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 5 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to
in table 14 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
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swell potential of the soil. Soil texture, plasticity and in-
place density, soil wetness, and depth to a seasonal
high water table were also considered. Soil wetness and
depth to a seasonal high water table indicate potential
difficulty in providing adequate drainage for basements,
lawns, and gardens. Depth to bedrock, slope, and large
stones in or on the soil are also important considerations
in the choice of sites for these structures and were
considered in determining the ratings. Susceptibility to
flooding is a serious hazard.

Local roads and streets referred to in table 14 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 15 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which, respectively, mean
about the same as the terms slight, moderate, and
severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
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septic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effluent and
those that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral seep-
age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils.

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liguid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobblestones, stones, or boulders are
not suitable. Unless the soil has very slow permeability,
contamination of ground water is a hazard where the
seasonal high water table is above the level of the
lagoon floor. In soils where the water table is seasonally
high, seepage of ground water into the lagoon can seri-
ously reduce the lagoon’'s capacity for liquid waste.
Slope, depth to bedrock, and susceptibility to flooding
also affect the suitability of sites for sewage lagoons or
the cost of construction. Shear strength and permeability
of compacted soil material affect the performance of
embankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
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on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. if the
seasonal water table is high, water will seep into trench-
es.

Unless otherwise stated, the limitations in table 15
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 16 by
ratings of good, fair, or poor. The texture, thickness, and
organic-matter content of each soil horizon are important
factors in rating soils for use as construction materials.
Each soil is evaluated to the depth observed, generally
about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained.
The performance of soil after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.

59

Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 18 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential and few cobbles and stones. They
are at least moderately well drained and have slopes of
15 percent or less. Soils rated fair have a plasticity index
of less than 15 and have other limiting features, such as
moderate shrink-swell potential, moderately steep
slopes, wetness, or many stones. If the thickness of
suitable material is less than 3 feet, the entire soil is
rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 16 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 18.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plantlife. Also considered is the damage
that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can limit
or prevent plant growth. They are naturally fertile or
respond well to fertilizer. They are not so wet that exca-
vation is difficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.
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Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 17 the soil and site features that affect
use are indicated for each kind of soil. This information
is significant in planning, installing, and maintaining
water-control structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age potential, which is determined by permeability and
the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organ-
ic matter in a soil downgrade the suitability of a soil for
use in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; susceptibil-
ity to flooding; salinity and alkalinity; and availability of
outlets for drainage.

Irrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and soil
blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabil-
ity of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water
table.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
soil blowing, soil slipping, and piping.

Grassed walerways are constructed to channel runoff
to outlets at a nonerosive velocity. Features that affect
the use of soils for waterways are slope, permeability,
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erodibility, wetness, and suitability for permanent vegeta-
tion.

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made during
the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil scien-
tists can identify several important soil properties. They
note the seasonal soil moisture condition or the pres-
ence of free water and its depth. For each horizon in the
profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby
survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features, engineering
test data, and data obtained from physical and chemical
laboratory analyses of soils.

Engineering properties

Table 18 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 18 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-
zon is indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section “Soil series and
morphology.”

Texture is described in table 18 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
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diameter. “Loam,” for example, is soil material that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (Unified) (2) and the system adopted by the
American Association of State Highway and Transporta-
tion Officials (AASHTO) (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example,
CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. Soils in group A-1 are
coarse grained and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-8, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number.
These numbers range from 0 for the best subgrade ma-
terial to 20 or higher for the poorest. The AASHTO
classification for soils tested in the survey area, with
group index numbers in parentheses, is given in table 21.
The estimated classification, without group index num-
bers, is given in table 18. Also in table 18 the percent-
age, by weight, of rock fragments more than 3 inches in
diameter is estimated for each major horizon. These
estimates are determined mainly by observing volume
percentage in the field and then converting that, by for-
mula, to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid Iimit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
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indexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators
in making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made
during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterberg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 19 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacily is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems.

Soil reaction is expressed as a range in pH values.
The range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to
be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.

Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonirrigated
soils. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequency
of water application. Hence, the salinity of individual
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fields can differ greatly from the value given in table 19.
Salinity affects the suitability of a soil for crop production,
its stability when used as a construction material, and its
potential to corrode metal and concrete.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.43. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether from rainfall or soil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according
to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are extremely erodible, so vegetation
is difficult to establish. They are generally not suitable for
crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops
can be grown if intensive measures to control soil blow-
ing are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible, but crops can be grown if intensive measures
to control soil blowing are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible, but crops can be
grown if intensive measures to control soil blowing are
used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
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moderately erodible, but crops can be grown if measures
to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly erodible,
and crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can
easily be grown.

8. Stony or gravelly soils and other soils not subject to
s0il blowing.

Soil and water features

Table 20 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have re-
ceived precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
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nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration
of flooding and the time of year when flooding is most
likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic-matter content with
increasing depth; and absence of distinctive soil horizons
that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding and on information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship between
grayish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 20 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicat-
ed.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such
information is also needed to decide whether or not
construction of basements is feasible and to determine
how septic tank absorption fields and other underground
installations will function. Also, a seasonal high water
table affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost action
results from the movement of soil moisture into the
freezing temperature zone in the soil, which causes ice
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lenses to form. Soil texture, temperature, moisture con-
tent, porosity, permeability, and content of organic matter
are the most important soil properties that affect frost
action. It is assumed that the soil is not covered by
insulating vegetation or snow and is not artificially
drained. Silty and clayey soils that have a high water
table in winter are most susceptible to frost action. Well
drained very gravelly or sandy soils are the least suscep-
tible.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
the sulfate content, texture, and acidity of the soil. Pro-
tective measures for steel or more resistant concrete
help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries of
soil horizons is more susceptible to corrosion than an
installation that is entirely within one kind of soil or within
one soil horizon.

Engineering test data

The results of analyses of engineering properties of
several typical soils of the survey area are given in table
21.

The data presented are for soil samples that were
collected from carefully selected sites. The soil profiles
sampled are typical of the series discussed in the sea
tion “Soil series and morphology.” The soil samples
were analyzed by The South Dakota Department of
Transportation, Division of Highways.

The methods used in obtaining the data are listed by
code in the next paragraph. Most of the codes, in paren-
theses, refer to the methods assigned by the American
Association of State Highway and Transportation Offi-
cials. The codes for shrinkage and Unified classification
are those assigned by the American Society for Testing
and Materials.

The methods and codes are AASHTO classification
(M-145-66); Unified classification (D-2487-69); mechani-
cal analysis (T88-57); liquid limit (T89-60); plasticity index
(T90-56); and moisture-density, method A (T99-57).

Soil series and morphology

In this section, each soil series recognized in the
survey area is described in detail. The descriptions are
arranged in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area of
soil that is typical of the soil series in the survey area, is
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described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (8). Unless
otherwise noted, matrix colors described are for dry soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described
in the section ““Soil maps for detailed planning.”

Alice series

The Alice series consists of deep, well drained soils
that formed in alluvium. These soils are on terraces and
terrace fronts. Permeability is moderately rapid through
the solum and rapid in the underlying material. Slopes
range from 0 to 6 percent.

Alice soils commonly are adjacent to Barnum and Vale
soils in the landscape. Barnum soils are fine-loamy, do
not have a mollic epipedon, and are on bottom lands.
Vale soils are fine-silty and have an argillic horizon.

Typical pedon of Alice fine sandy loam, 0 to 6 percent
slopes, 1,955 feet north and 1,620 feet west of the
southeast corner of sec. 11, T. 7 N, R. 2 E.:

A1—0 to 8 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine granular structure; slightly hard,
very friable, many roots; slightly acid; clear smooth
boundary.

B21—8 to 13 inches; dark brown (7.5YR 4/3) fine sandy
loam, very dark brown (7.5YR 3/2) moist; weak
coarse prismatic structure parting to weak fine and
medium subangular blocky; slightly hard, very friable;
common roots; neutral; clear smooth boundary.

B22—13 to 18 inches; dark brown (7.5YR 4/4) fine
sandy loam, dark brown (7.5YR 3/4) moist; weak
coarse prismatic structure; hard, very friable;
common roots; neutral; clear smooth boundary.

B3ca—18 to 28 inches; brown (7.5YR 5/4) fine sandy
loam, dark brown (7.5YR 4/4) moist; weak coarse
prismatic structure parting to weak fine and medium
subangular blocky; hard, very friable, common roots;
common accumulations of carbonates; violent ef-
fervescence; mildly alkaline; gradual boundary.

C—28 to 43 inches; light brown (7.5YR 6/4) sandy loam,
dark brown (7.5YR 4/4) moist; massive; soft, very
friable; few roots; violent effervescence; mildly alka-
line; clear wavy boundary.

IC—43 to 60 inches; light brown (7.5YR 6/4) gravelly
loamy sand, brown (7.5YR 5/4) moist; single grain;
soft, very friable; violent effervescence; mildly alka-
line.

The thickness of the solum and depth to free carbon-
ates range from 18 to 38 inches. The mollic epipedon is
from 9 to 16 inches thick.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 2 or 3 in hue of 10YR. It is fine sandy loam or
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loamy fine sand that ranges from slightly acid to mildly
alkaline. The A horizon is 8 to 12 inches thick. The B2
horizon has value of 4 or 5 (3 or 4 moist) and chroma of
2 t0 4 in hue of 7.5YR or 10YR. |t is fine sandy loam or
sandy loam that is neutral or mildly alkaline. The C hori-
zon has value of 6 or 7 (4 to 6 moist) and chroma of 3
or 4 in hue of 7.5YR or 10YR. In some pedons it is fine
sandy loam or sandy loam to a depth of 60 inches or
more.

Barnum series

The Barnum series consists of deep, well drained soils
that formed in alluvium. These soils are on terraces and
bottom lands. Permeability is moderate. Slopes are 0 to
3 percent.

Barnum soils commonly are adjacent to Swint and
Vale soils in the landscape. Swint and Vale soils have a
mollic epipedon. Vale soils are on uplands.

Typical pedon of Barnum silt loam, 100 feet south and
1,980 feet west of the northeast corner of sec. 16, T. 7
N., R. 1 E.

A11—0 to 3 inches; brown (7.5YR 5/3) silt loam, dark
brown (7.5YR 3/2) moist; weak thick platy structure;
slightly hard, very friable; strong effervescence;
mildly alkaline; abrupt smooth boundary.

A12—3 to 6 inches; brown (7.5YR 5/4) very fine sandy
loam, dark brown (7.5YR 4/2) moist; moderate fine
granular structure; slightly hard, very friable; strong
effervescence; mildly alkaline; clear smooth bound-
ary.

C1—6 to 18 inches; light reddish brown (5YR 6/4) loam,
reddish brown (5YR 4/4) moist; weak medium and
coarse subangular blocky structure; slightly hard,
very friable; strong effervescence; mildly alkaline;
gradual boundary.

C2—18 to 26 inches; light reddish brown (5YR 6/4)
loam, yellowish red (5YR 4/6) moist; massive; slight-
ly hard, very friable; strong effervescence; moderate-
ly alkaline; gradual boundary.

C3—26 to 60 inches; light reddish brown (5YR 6/4)
loam, yellowish red (5YR 4/6) moist; massive; slight-
ly hard, very friable; few fine accumulations of car-
bonate; violent effervescence; moderately alkaline.

The pedon typically is calcareous to the surface but in
places it is leached a few inches.

The A horizon has value of 5 or 6 (3 or 4 moist) and
chroma of 2 to 5 in hue of 5YR or 7.5YR. It is mildly
alkaline or moderately alkaline and is 3 to 6 inches thick.
The C horizon has value of 5 or 6 (4 or 5 moist) and
chroma of 3 to 6 in hue of 10YR to 5YR. It is moderately
alkaline or strongly alkaline. The C horizon is stratified
throughout.
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Boneek series

The Boneek series consists of deep, well drained soils
that formed in silty material overlying sandstone and
siltstone. These soils are on uplands and high terraces.
Permeability is moderately slow in the solum and moder-
ate in the underlying material. Slopes range from 0 to 9
percent.

Boneek soils commonly are adjacent to Butche,
Lakoa, and Satanta soils in the landscape. Butche soils
are shallower to sandstone than Boneek soils. Lakoa
soils have an albic horizon. Satanta soils have less clay
in the subsoil than Boneek soils.

Typical pedon of Boneek silt loam, 2 to 6 percent
slopes, 1,100 feet west and 1,000 feet south of the north-
east corner of sec. 18, T.6 N., R. 4 E.:

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak medium subangular blocky structure parting to
weak fine granular; hard, friable; many roots; slightly
acid; abrupt smooth boundary.

B21t—8 to 16 inches; brown (7.5YR 5/3) silty clay loam,
dark brown (7.5YR 4/3) moist; weak medium pris-
matic structure parting to moderate medium and fine
subangular blocky; very hard, friable; many roots;
slightly acid; gradual boundary.

B22t—16 to 22 inches; brown (10YR 5/3) silty clay loam,
brown (10YR 4/3) moist; weak medium or prismatic
structure parting to moderate medium and fine
blocky; very hard, friable; common roots; neutral;
gradual boundary.

B3ca—22 to 29 inches; brown (10YR 5/3) silt loam,
brown (10YR 4/3) moist; moderate medium suban-
gular blocky structure; very hard, friable; few roots;
slight effervescence; mildly alkaline; clear wavy
boundary.

Cca—29 to 47 inches; pale brown (10YR 6/3) silt loam,
brown (10YR 4/3) moist; weak medium subangular
blocky structure; hard, friable; few roots; common
fine accumulations of carbonate as soft masses,
seams, and threads; strong effervescence; mildly al-
kaline.

Cr—47 to 60 inches; sandstone.

The solum ranges from 19 to 30 inches in thickness.
Depth to free carbonates is from 10 to 24 inches. Depth
to bedrock typically is 40 to 60 inches but is more than
60 inches in places.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 2 or 3 in hue of 10YR or 7.5YR. It is silt loam
or loam and ranges from 5 to 8 inches thick. The B21t
horizon has value of 5 or 6 (3 or 4 moist) and chroma of
2 to 4 in hue of 7.5YR or 5YR. It is silty clay loam or silty
clay. The B22t horizon has value of 5 or 6 (4 or 5 moist)
and chroma of 2 to 4 in hue of 10YR or 7.5YR. The C
horizon has value of 5 to 7 (4 or 5 moist) and chroma of
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1 to 3 in hue of 10YR or 2.5Y. It is silt loam or silty ciay
foam.

Bridget series

The Bridget series consists of deep, well drained soils
that formed in calcareous sediment. These soils are on
uplands. Permeability is moderate. Slopes range from 6
to 20 percent.

Bridget soils commonly are adjacent to Canyon and
Satanta soils in the landscape. Canyon soils have soft
bedrock within a depth of 20 inches and generally are
above Bridget soils. Satanta soils have a mollic epipedon
and an argillic horizon.

Typical pedon of Bridget loam in an area of Canyon-
Bridget complex, 6 to 25 percent slopes, 396 feet south
and 396 feet west of the northeast corner of sec. 18, T.
7N,R.2E.

A1—0 to 8 inches; dark brown (10YR 4/3) loam, very
dark grayish brown (10YR 3/2) moist; weak fine and
medium granular structure; slightly hard, very friable;
many roots; mildly alkaline; abrupt smooth boundary.

ACca—8 to 10 inches; brown (10YR 5/3) loam, dark
brown (10YR 3/3) moist; weak medium prismatic
structure parting to weak coarse subangular blocky;
soft, very friable; common roots; mildly alkaline; vio-
lent effervescence; gradual wavy boundary.

C1—10 to 17 inches; very pale brown (10YR 7/3) very
fine sandy loam, yellowish brown (10YR 5/4) moist;
weak coarse prismatic structure; slightly hard, very
friable; common roots; violent effervescence; mildly
alkaline; gradual wavy boundary.

C2—17 to 29 inches; very pale brown (10YR 8/3) very
fine sandy loam, pale brown (10YR 6/3) moist; mas-
sive; slightly hard, very friable; few roots; violent
effervescence; mildly alkaline; gradual wavy bound-
ary.

C3—29 to 60 inches; very pale brown (10YR 7/3) very
fine sandy loam, pale brown (10YR 6/3) moist; mas-
sive; hard, very friable; mildly alkaline.

The solum ranges from 7 to 20 inches in thickness.
The solum typically is leached of free carbonates to
about 8 inches, but in some cultivated areas it is calcare-
ous to the surface.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 2 or 3 in hue of 10YR. It is loam, silt loam, or
very fine sandy loam. The AC horizon is transitional in
color between the A horizon and the upper part of the C
horizon. The AC horizon is not present in some pedons.
The C horizon has value of 6 to 8 {4 to 6 moist) and
chroma of 2 to 4 in hue of 10YR. It is a very fine sandy
loam, loam, silt loam, or fine sandy loam.
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Buska series

The Buska series consists of deep, well drained soils
that formed in material weathered from micaceous
schist. These soils are on mountains. Permeability is
moderate. Slopes range from 6 to 30 percent.

Buska soils commonly are adjacent to Hisega and
Pactola soils in the landscape. Hisega soils do not have
an argillic horizon and generaily are above Buska soils.
Pactola soils have less mica than Buska soils.

Typical pedon of Buska silt loam in an area of Buska-
Rock outcrop association, hilly, 1,150 feet east and
2,400 feet north of the southwest corner of sec. 2, T. 2
N.,R. 3 E.:

O—1 inch to O; forest litter and partially decomposed
forest litter.

A2—0 to 15 inches; light brownish gray (10YR 6/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak thick platy structure parting to weak medium
and coarse granular; slightly hard, friable; many
roots; many fine pores; 15 percent fragments of
schist; neutral; gradual wavy boundary.

B&A—15 to 20 inches; grayish brown (10YR 5/2) chan-
nery silt loam, dark grayish brown (10YR 4/2) moist
(B21); grayish brown (10YR 5/2) channnery loam,
very dark grayish brown (10YR 3/2) moist (A2);
weak thick platy structure parting to weak fine and
medium subangular blocky; hard, friable; common
fine and coarse roots; many fine pores; 25 percent
fragments of schist; neutral; gradual wavy boundary.

B2t—20 to 27 inches; grayish brown (2.5Y 5/2) channery
silt loam, very dark grayish brown (2.5Y 3/2) moist;
weak medium prismatic structure parting to moder-
ate coarse and medium subangular blocky; hard,
friable, slightly sticky and slightly plastic; common
fine and coarse roots; common fine pores; 40 per-
cent fragments of schist; neutral;, gradual wavy
boundary.

B3—27 to 37 inches; dark grayish brown (2.5Y 4/2)
channery silt loam, very dark grayish brown (2.5Y 3/
2) moist; weak coarse prismatic structure parting to
weak coarse and medium subangular blocky; hard,
friable, slightly sticky and slightly plastic; few fine
and coarse roots; common fine pores; 45 percent
fragments of schist; neutral; gradual wavy boundary.

C1—37 to 42 inches; light brownish gray (2.5Y 6/2) very
channery silt loam, very dark grayish brown (2.5Y 3/
2) moist; weak coarse prismatic structure; hard, fri-
able; few fine and coarse roots; common fine pores;
50 percent fragments of schist; rock structure evi-
dent; abrupt wavy boundary.

C2—42 to 60 inches; dark yellowish brown (10YR 4/4)
very channery silt loam, dark yellowish brown (10YR
3/4) moist; massive; light olive gray (5Y 6/2) inher-
ent iron stains; hard, friable; common fine pores; 80
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percent fragments of schist; rock structure evident;
slight effervescence; neutral.

The solum ranges from 25 to 50 inches in thickness.
Free carbonates are below the solum and are generally
at a depth of more than 40 inches. Fragments of schist
make up 35 to 60 percent, by volume, of the solum and
50 to 80 percent of the underlying materiai. Depth to
consolidated bedrock typically is more than 60 inches
but ranges from 40 to more than 60 inches. The color
value of 3 moist in the solum is inherent to the bedrock.

Some pedons have an A1 horizon less than 2 inches
thick. The A2 horizon has value of 4 to 7 (3 to 6 moist)
and chroma of 2 or 3 in hue of 7.5YR, 10YR, or 2.5Y. It
typically is channery loam or silt loam, but it is loam or
silt loam in some pedons. The A2 horizon is slightly acid
or neutral and is 10 to 25 inches thick. Some pedons
lack a B&A horizon. The B2t horizon has value of 4 to 6
(3 to 5 moist) and chroma of 2 or 3 in hue of 7.5YR,
10YR, or 2.5Y. It is channery silt loam or channery loam.
The B2 horizon is slightly acid or neutral. The C horizon
is slightly acid to mildly alkaline.

Butche series

The Butche series consists of shaliow, well drained to
excessively drained soils that formed in material weath-
ered from hard sandstone. These soils are on uplands.
Permeability is moderate. Slopes range from 6 to 50
percent.

Butche soils are similar to Canyon soils and are adja-
cent to Lakoa and Satanta soils in the landscape.
Canyon soils have free carbonates, have soft bedrock
within a depth of 20 inches, and generally are below
Butche soils. Lakoa soils have an argillic horizon and are
more than 40 inches to bedrock. Satanta soils have a
mollic epipedon, an argillic horizon, and are more than
40 inches to bedrock. Satanta soils generally have less
steep slopes than Butche soils.

Typical pedon of Butche stony loam in an area of
Butche-Rock outcrop complex, 25 to 50 percent slopes,
2,640 feet east and 800 feet south of the northwest
corner of sec. 30, T.6 N., R. 4 E.:

A1—0 to 3 inches; brown (10YR 5/3) stony loam, dark
brown (10YR 3/3) moist; weak fine granular struc-
ture; slightly hard, very friable; common roots; 15
percent fragments of sandstone; neutral; clear wavy
boundary.

C—3 to 13 inches; brown (7.5YR 5/4) stony loam, dark
brown (7.5YR 4/4) moist; massive; slightly hard,
very friable; common roots; 15 percent fragments of
sandstone; neutral; clear wavy boundary.

R—13 to 20 inches; very pale brown (10YR 7/4) and
reddish yellow (7.5YR 7/8) indurated sandstone, yel-
lowish brown (10YR 5/4) and reddish yellow (7.5YR
6/6) moist; neutral.
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The depth to sandstone is from 7 to 20 inches. The
soil and underlying sandstone are slightly acid to mildly
alkaline. Stones commonly are on the surface. Coarse
fragments in the soil above the sandstone are 10 to 30
percent by volume.

The A1 horizon has value of 4 to 6 (2 to 4 moist) and
chroma of 2 or 3 in hue of 10YR or 7.5YR. It is stony
loam, loam, or fine sandy loam and is 2 to 5 inches
thick. The C horizon has value of 5 to 7 (4 to 6 moist)
and chroma of 2 to 6 in hue of 10YR, 7.5YR, or 5YR.

Canyon series

The Canyon series consists of shallow, well drained
soils that formed in residuum from calcareous sand-
stone. These soils are on uplands. Permeability is mod-
erate. Slopes range from 6 to 50 percent.

Canyon soils commonly are adjacent to Bridget and
Satanta soils in the landscape. Bridget and Satanta soils
have a mollic epipedon and are generally below Canyon
soils. Satanta soils have an argillic horizon.

Typical pedon of Canyon fine sandy loam in an area of
Canyon-Bridget complex, 9 to 50 percent slopes, 800
feet south and 100 feet east of the northwest corner of
sec. 25, T.7N.,,R. 2 E.:

A1—0 to 3 inches; brown (10YR 5/3) fine sandy loam,
dark grayish brown (10YR 4/2) moist; very weak fine
granular structure; loose, very friable; many roots;
violent effervescence; moderately alkaline; clear
wavy boundary.

C1—3 to 6 inches; light gray (2.5Y 7/2) very fine sandy
loam, grayish brown (2.5Y 5/2) moist; weak fine
subangular blocky structure; very hard, very friable;
many roots; common fine accumulations of carbon-
ate; violent effervescence; moderately alkaline; clear
wavy boundary.

C2—6 to 16 inches; white (2.5Y 8/2) very fine sandy
loam, light brownish gray (2.5Y 6/2) moist; weak fine
subangular blocky structure; very hard, very friable;
common roots; bedding planes evident; common
fine accumulations of carbonate; violent efferves-
cence; moderately alkaline; abrupt wavy boundary.

Cr—16 to 35 inches; white (2.5Y 8/2) fine grained sand-
stone.

The depth to bedrock is from 8 to 20 inches. The
control section has an average 18 to 27 percent clay
content.

The A1 horizon has value of 4 to 7 (3 to 6 moist) and
chroma of 2 or 3 in hue of 10YR. It is a fine sandy loam,
loam, or silt loam and is 3 to 6 inches thick. The C
horizon has value of 6 to 8 (4 to 7 moist) and chroma of
2 or 3 in hue of 10YR or 2.5Y. It is very fine sandy loam,
loam, or silt loam.
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Citadel series

The Citadel series consists of deep, well drained soils
that formed in material weathered from calcareous sand-
stone, limestone, and soft shale. These soils are on
mountain uplands. Permeability is moderately slow.
Slopes range from 6 to 40 percent.

Citadel soils commonly are adjacent to Vanocker soils
in the landscape. Vanocker soils do not have an argillic
horizon, have less clay, and generally are below the
Citadel soils.

Typical pedon of Citadel loam in an area of Citadel
association, hilly, 2,300 feet south and 165 feet west of
the northeast corner of sec. 1, T. 5 N, R. 1 E.

0O1—1 inch to 0; forest litter and partially decayed litter.

A1—0 to 1 inch; very dark gray (10YR 3/1) loam, black
(10YR 2/1) moist; weak very fine granular structure;
soft, very friable; many fine and medium roots;
medium acid; abrupt smooth boundary.

A2—1 to 6 inches; light brown (7.5YR 6/3) fine sandy
loam, dark brown (7.5YR 4/3) moist; weak thin and
medium platy structure; soft, very friable; many fine
and medium roots; medium acid; clear wavy bound-
ary.

B&A—6 to 11 inches; reddish brown (2.5YR 4/4) loam,
dark reddish brown (2.5Y 3/4) moist (B2t) with light
reddish brown (5YR 6/4) very fine sandy loam, yel-
lowish red (5YR 5/6) moist (A2); weak fine and
medium subangular blocky structure; slightly hard,
friable; common fine and medium roots; strongly
acid; clear wavy boundary.

B21t—11 to 25 inches; reddish brown (2.5YR 4/4) clay,
dark reddish brown (2.5Y 3/4) moist; strong medium
blocky structure; hard, firm, sticky and plastic;
common medium and coarse roots; 10 percent by
volume fragments of rock; medium acid; clear wavy
boundary.

B3—25 to 40 inches; red (2.5YR 4/8) gravelly clay loam,
dark reddish brown (2.5YR 3/4) moist; strong fine
and medium blocky structure; hard, friable, slightly
sticky and slightly plastic; 30 percent by volume
fragments of rock; common accumulations of car-
bonate; strong effervescence; mildly alkaline; gradu-
al wavy boundary.

C—40 to 60 inches; red (2.5YR 5/6) cobbly loam,
(2.5YR 4/6) moist; massive; soft, very friable; 35
percent by volume fragments of rock; strong ef-
fervescence; moderately alkaline.

The solum ranges from 13 to 46 inches in thickness.
Depth to bedrock is from 40 to 60 inches or more.
Coarse fragments of limestone and fine grained sand-
stone range to 25 percent, by volume, in the solum and
to as much as 60 percent in the C horizon. Depth to free
carbonate is from 13 to 35 inches. The solum is strongly
acid to slightly acid.
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The A1 horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2 in hue of 10YR to 5YR. It is very fine
sandy loam, loam, or silt loam and is from 0 to 3 inches
thick. The A2 horizon has value of 5 to 7 (4 or 5 moist)
and chroma of 2 or 3 in hue of 10YR to 5 YR. It is fine
sandy loam, loam, or silt loam and ranges from 3 to 12
inches thick. The B2t horizon has value of 4 to 6 (4 or 5
moist) and chroma of 3 to 6 in hue of 7.5YR to 2.5YR. It
is clay loam or clay. The B3 horizon and the C horizon
have hue of 10YR to 2.5YR.

Enning series

The Enning series consists of shallow, well drained or
somewhat excessively drained soils that formed in silty
sediment derived from chalky shale. These soils are on
uplands. Permeability is moderate. Slopes range from 6
to 25 percent.

Enning soils commonly are adjacent to Minnequa soils
in the landscape. Minnequa soils have soft bedrock be-
tween a depth of 20 and 40 inches and generally are
below Enning soils.

Typical pedon of Enning silty clay loam in an area of
Enning-Minnequa silty clay loams, 6 to 25 percent
slopes, 1,800 feet east and 20 feet south of the north-
west corner of sec. 24, T. 7 N, R. 4 E.:

A11—0 to 1 inch; grayish brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
thin platy structure parting to weak very fine granu-
lar; slightly hard, very friable; violent effervescence;
mildly alkaline; abrupt smooth boundary.

A12—1 to 4 inches; grayish brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
very fine and fine granular structure; slightly hard,
very friable; violent effervescence; mildly alkaline;
clear smooth boundary.

C1—4 to 12 inches; light brownish gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) moist; weak fine
and medium subangular blocky structure; slightly
hard, very friable; violent effervescence; mildly alka-
line; gradual smooth boundary.

C2—12 to 17 inches; light gray (2.5Y 7/2) silty clay
loam, grayish brown (2.5Y 5/2) moist; weak very
thin and thin platy partially weathered shale; slightly
hard, very friable; violent effervescence; mildly alka-
line; gradual wavy boundary.

Cr—17 to 60 inches; light gray (2.5Y 7/2) and pale
yellow (2.5Y 8/4) shale, grayish brown (2.5Y 5/2)
and light yellowish brown (2.5Y 6/4) moist; common
nests of gypsum; violent effervescence; mildly alka-
line.

The depth to bedrock is from 10 to 20 inches. Free
carbonates are at or near the surface. Calcium carbon-
ate equivalent ranges from 65 to as much as 85 percent.
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The A horizon has value of 5 to 7 (3 or 4 moist) and
chroma of 2 to 4 in hue of 10YR or 2.5Y. It is silty clay
loam or silt loam and is 3 to 5 inches thick. The C
horizon has value of 6 to 8 (5 to 7 moist) and chroma of
2 to 4 in hue of 10YR or 2.5Y. It is silt loam or silty clay
loam.

Glenberg Variant

The Glenberg Variant consists of deep, well drained
soils that formed in alluvial sediment derived from moun-
tain outwash and from mine tailings. These soils are on
flood plains and low terraces along creek bottoms. Per-
meability is moderately rapid. Slopes 0 to 4 percent.

Glenberg Variant soils commonly are adjacent to St.
Onge soils in the landscape. St. Onge soils are fine-
loamy and have a thicker mollic epipedon than Glenberg
Variant soils.

Typical pedon of Glenberg Variant fine sandy loam,
250 feet south and 1,320 feet east of the northwest
corner of sec. 2, T. 6, R. 4 E.:

A1—0 to 7 inches, dark yellowish brown (10YR 4/4) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak very fine granular structure; soft, very
friable; many roots; neutral; clear smooth boundary.

C1—7 to 10 inches; dark yellowish brown (10YR 4/4)
fine sandy loam, dark brown (10YR 3/3) moist; mas-
sive; soft, very friable; many roots; neutral; clear
smooth boundary.

C2—10 to 16 inches; yellowish brown (10YR 5/4) fine
sandy loam, dark yellowish brown (10YR 4/4) moist;
weak thick platy structure; soft, very friable; common
roots; strongly acid; clear smooth boundary.

C3—16 to 28 inches; pale brown (10YR 6/3) sandy loam
stratified with very fine sandy loam, brown (10YR 5/
3) moist; massive; soft, very friable; common roots;
very strongly acid; clear smooth boundary.

C4—28 to 60 inches; brown (7.5YR 4/2) fine sandy loam
stratified with loamy sand, dark brown (7.5YR 3/2)
moist; massive; soft, very friable; few roots; very
slight effervescence; extremely acid.

Glenberg Variant soils range from neutral to strongly
acid in the upper 16 inches of the pedon and from
strongly acid to extremely acid below 16 inches. The
control section typically is fine sandy loam or sandy
loam; but in some pedons, it is loam.

The A horizon has value of 4 to 7 (3 to 5 moist) and
chroma of 2 or 3 in hue of 10YR or 2.5Y. The C horizon
has value of 4 to 7 (3 to 5 moist) and chroma of 2 to 4
in hue of 2.5Y to 7.5YR.

Grizzly series

The Grizzly series consists of deep, well drained soils
that formed in igneous material. These soils are on
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mountains. Permeability is moderately slow. Slopes
range from 6 to 65 percent.

Grizzly soils commonly are adjacent to Virkula soils in
the landscape. Virkula soils have fewer coarse fragments
in the solum than Grizzly soils.

Typical pedon of Grizzly very gravelly silt loam in an
area of Grizzly-Virkula association, steep, 1,320 feet
west and 1,485 feet north of the southeast corner of
sec. 11, T.4N,,R. 3 E.

O1—2 inches to O; forest litter and partially decayed
forest litter.

A1—0 to 3 inches; dark gray (10YR 4/2) very gravelly
silt loam, very dark brown (10YR 2/2) moist; weak
very fine granular structure; soft, very friable; few
worm casts; some decayed forest litter; 65 percent
by volume coarse fragments; medium acid; clear
wavy boundary.

A21—3 to 10 inches; light brownish gray (10YR 6/2)
gravelly silt loam; dark grayish brown (10YR 4/2)
moist; weak fine granular structure; soft, very friable;
common fine to coarse roots; few worm casts; 45
percent by volume fragments of rock; medium acid;
clear wavy boundary.

A22—10 to 20 inches; light gray (10YR 7/2) very gravel-
ly silt loam, brown (10YR 5/3) moist; weak fine
granular structure; soft, very friable; common fine to
coarse roots; 65 percent by volume fragments of
rock; medium acid; gradual wavy boundary.

B&A—20 to 32 inches; pale brown (10YR 6/3) very
gravelly clay loam, dark yellowish brown (10YR 4/4)
moist (B2t), with light gray (10YR 7/2) very gravelly
silt loam, brown (10YR 5/3) moist (A2); moderate
fine and medium subangular blocky structure; slight-
ly hard, friable; common fine to coarse roots; 75
percent by volume fragments of rock; medium acid;
gradual wavy boundary.

B2t—32 to 42 inches; pale brown (10YR 6/3) very grav-
elly clay loam, dark yellowish brown (10YR 4/4)
moist, weak medium and coarse subangular blocky
structure; hard, firm, sticky and plastic; common fine
to coarse roots; 55 percent by volume fragments of
rock; medium acid.

B3—42 to 51 inches; strong brown (7.5YR 5/6) very
gravelly clay loam, strong brown (7.5YR 4/€) moist;
weak medium and coarse subangular blocky struc-
ture; very hard, friable; 55 percent fragments of
rock; neutral; gradual wavy boundary.

C—51 to 60 inches; pale yellow (2.5Y 7/4) very chan-
nery clay loam, light olive brown (2.5Y 5/4) moist;
common fine distinct motties of yellowish brown
(10YR 5/6); massive; very hard; 60 percent frag-
ments of rock; neutral.

The solum ranges from 40 to more than 60 inches in
thickness. Depth to bedrock typically is more than 60
inches but ranges from 40 to 60 inches or more. Depth
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to fractured rock containing soil material and with evi-
dence of rock structure typically is at a depth of more
than 60 inches, but is as shallow as 20 inches. Frag-
ments of igneous rock range from 35 to as much as 80
percent at depths less than 60 inches.

The A2 horizon has value of 5 to 8 (3 to 6 moist) and
chroma of 3 or 4 in hue of 10YR or 7.5YR. The B2t
horizon has value of 4 to 6 (3 to 4 moist) and chroma of
4 to 6 in hue of 10YR or 7.5YR. It has an average
between 35 to 45 percent clay content.

Grummit series

The Grummit series consists of shallow, well drained
soils that formed in clayey material weathered from acid
shale. These soils are on uplands. Permeability is moder-
ate. Slopes range from 3 to 30 percent.

Grummit soils commonly are adjacent to Snomo soils.
Snomo soils are deeper to shale than Grummit soils.
They have a cambic horizon and are generally above
Grummit soils.

Typical pedon of Grummit clay in an area of Grummit-
Rock outcrop complex, 15 to 50 percent slopes, 60 feet
south and 25 feet east of the northwest corner of sec.
12, T.7N,R. 4 E.

A1—0 to 4 inches; gray (10YR 5/1) clay, very dark gray
(10YR 3/1) moist; weak very fine and fine granular
structure; hard, friable; many roots; many very fine
fragments of shale; strongly acid; clear smooth
boundary.

C1—4 to 7 inches; gray (10YR 5/1) shaly clay, very dark
gray (10YR 3/1) moist; weak very fine and fine su-
bangular blocky structure; very hard, friable; many
roots; 10 percent fragments of shale; strongly acid;
gradual wavy boundary.

C2—7 to 13 inches; gray (10YR 5/1) shaly clay, very
dark gray (10YR 3/1) moist; weak fine and medium
subangular blocky structure; very hard, friable; many
roots; 40 percent fragments of shale; strongly acid;
clear wavy boundary.

Cr—13 to 60 inches; gray (10YR 5/1) clay shale, very
dark gray (10YR 3/1) moist; yellow (2.5Y 8/6) and
yellowish red (5YR 5/6) stains on faces of frag-
ments of shale, light olive brown (2.5Y 5/6) and
yellowish red (5YR 4/6) moist; very strongly acid.

The depth to shale typically is 10 to 18 inches and
ranges from 5 to 20 inches. Colors throughout the profile
are inherited from the shale. Horizons above the shale
are 55 to 65 percent clay content. The soil is strongly
acid to extremely acid.

The A1 horizon has value of 5 or 6 (3 or 4 moist) and
chroma of 1 or 2 in hue of 10YR or 2.5Y. The C horizon
has value of 5 or 6 (3 or 4 moist) and chroma of 1 or 2
in hue of 10YR to 5Y. Weathered fragments of shale
make up as much as 20 percent, by volume, of the
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upper part of the C horizon and from 30 to 50 percent of
the lower part of the C horizon.

Gypnevee series

The Gypnevee series consists of deep, well drained
soils that formed in residuum weathered from gypsum
bedrock. These soils are on uplands. Permeability is
moderate. Slopes range from 6 to 20 percent.

Gypnevee soils commonly are adjacent to Nevee and
Rekop soils in the landscape. Nevee soils formed in
material in which gypsum was not present. Rekop soils
are underlain by bedrock at a depth of 10 to 20 inches.

Typical pedon of Gypnevee loam in an area of Gypne-
vee-Rekop loams, 6 to 25 percent slopes, 2,970 feet
east and 50 feet south of the northwest corner of sec. 6,
T.6N,R.1E.:

A11—0 to 2 inches; reddish brown (5YR 4/4) loam, dark
reddish brown (5YR 3/4) moist; weak medium platy
structure parting to weak fine and medium granular;
hard, friable; abundant roots; violent effervescence;
mildly alkaline; abrupt smooth boundary.

A12—2 to 7 inches; reddish brown (5YR 4/4) loam, dark
reddish brown (5YR 3/4) moist; weak very thick
platy structure parting to weak coarse subangular
blocky; hard, friable; plentiful roots; violent efferves-
cence; mildly alkaline; abrupt smooth boundary.

AC—7 to 13 inches; yellowish red (5YR 5/6) silt loam,
yellowish red (5YR 4/6) moist; weak coarse prismat-
ic structure; hard, friable; few fine threads of
gypsum; few roots; violent effervescence; mildly al-
kaline; gradual smooth boundary.

C1—13 to 19 inches; reddish yellow (5YR 7/6) silt loam,
yellowish red (5YR 5/6) moist; massive; slightly
hard, friable; common fine irregularly shaped white
crystals of gypsum,; violent effervescence; mildly al-
kaline; gradual smooth boundary.

C2—19 to 50 inches; light red (2.5YR 6/6) silt loam, red
(2.5YR 5/6) moist; massive; slightly hard, friable;
common fine pinkish white (5YR 8/2) threads of
gypsum; violent effervescence; mildly alkaline; grad-
val smooth boundary.

C3—50 to 60 inches; light red (2.5YR 6/6) silt loam, red
(2.5YR 4/6) moist; massive; slightly hard, friable;
common medium irregularly shaped white crystals of
gypsum; violent effervescence; mildly alkaline.

The depth to bedrock is 40 to more than 60 inches.
Free carbonates are at or within a few inches in depth of
the surface.

The A horizon has value of 4 to 6 (3 or 4 moist) and
chroma of 3 to 6 in hue of 10YR to 5 YR. The C horizon
has value of 5 to 7 (4 to 6 moist) and chroma of 3 t0 6
in hue of 10YR to 5YR. It has a large amount of free
carbonate and gypsum crystals.

SOIL SURVEY

Higgins series

The Higgins series consists of deep, very poorly
drained soils that formed in silty alluvium very high in
gypsum. These soils are on alluvial fans and bottom
lands. Permeability is moderate. Slopes are 0 to 2 per-
cent.

Higgins soils commonly are adjacent to Barnum soils
in the landscape. Barnum soils do not have gypsum.

Typical pedon of Higgins silt loam, 2,400 feet west and
750 feet north of the southeast corner of sec. 16, T. 7
N.,R.1E.:

A1—0 to 3 inches; light gray (10YR 7/2) silt loam; dark
grayish brown (10YR 4/2) moist; weak fine granular
structure; soft, very friable; many fine and medium
roots; violent effervescence (16 percent calcium car-
bonate); mildly alkaline; clear smooth boundary.

C1ca—3 to 9 inches; white (2.5Y 8/1) silt, light brownish
gray (2.5Y 6/2) moist; few fine distinct mottles of
yellowish brown (10YR 5/6) moist; weak medium
and coarse subangular blocky structure; slightly
hard, very friable; common fine roots; many very fine
crystals of gypsum; violent effervescence (16 per-
cent calcium carbonate); mildly alkaline; gradual
smooth boundary.

C2ca—9 to 25 inches; white (2.5Y 8/1) silt, light brown-
ish gray (2.5Y 6/2) moist; few fine distinct mottles of
yellowish brown (10YR 5/6) moist; weak medium
and coarse subangular blocky structure; slightly
hard, very friable; common fine roots; many very fine
crystals of gypsum; violent effervescence (11 per-
cent calcium carbonate); mildly alkaline; gradual
smooth boundary.

C3ca—25 to 35 inches; white (2.5Y 8/1) silt; light gray
(2.5Y 7/2) moist; few fine faint mottles of yellowish
brown (10YR 5/6) moist; weak medium and coarse
subangular blocky structure; slightly hard, very fri-
able; few fine roots; many fine crystals of gypsum;
violent effervescence (16 percent calcium carbon-
ate); mildly alkaline; gradual smooth boundary.

C4—35 to 60 inches; light gray (2.5Y 7/2) and (N 7/0)
silt; light brownish gray (2.5Y 6/2) with streaks of
gray (N 6/0) moist; massive; slightly hard; very fri-
able; many fine crystals of gypsum (5 percent cal-
cium carbonate); mildly alkaline; gradual smooth
boundary.

Typically, carbonates are at or within a depth of 5
inches of the surface. In the C horizon, carbonates and
gypsum range from 40 to more than 60 percent.

The A horizon has value of 5 to 7 (3 to 6 moist) and
chroma of 1 or 2 in hue of 7.5YR to 2.5Y. Typically, it is
silt or silt loam but is loam in some pedons. The Cca
horizon has value of 6 to 8 (5 to 7 moist) and chroma of
1 or 2 in hue of 7.5YR to 2.5Y. The C horizon is neutral
to 2.5Y in hue.
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Hisega series

The Hisega series consists of deep, well drained soils
that formed in material weathered from micaceous
schist. These soils are on mountains. Permeability is
moderate. Slopes range from 15 to 65 percent.

Hisega soils commonly are adjacent to Buska and
Pactola soils in the landscape. Buska soils have an argil-
lic horizon and generally are above Hisega soils. Pactola
soils have an argilic horizon and generally have less
steep slopes than Hisega soils.

Typical pedon of Hisega loam in an area of Hisega-
Rock outcrop association, steep, 660 feet east and
1,240 feet south of the northwest corner of sec. 34, T. 3
N, R.3E.

O1—1 inch to 0; forest litter and partially decayed litter.

A1—0 to 4 inches; light olive brown (2.5Y 5/4) loam,
black (2.5Y 2/2) moist; weak medium and coarse
subangular blocky structure; soft, very friable; many
fine and medium roots; 10 percent by volume schist
fragments; neutral; clear wavy boundary.

B2—4 to 19 inches; brown (10YR 4/3) channery loam,
very dark grayish brown (10YR 3/2) moist; weak fine
and medium subangular blocky structure; soft, very
friable; many fine and medium roots; 20 percent by
volume schist fragments; slightly acid; clear wavy
boundary.

C1—19 to 30 inches; brown (10YR 5/3) channery loam,
very dark grayish brown (10YR 3/2) moist; massive;
soft, very friable; many medium and coarse roots; 50
percent by volume schist fragments scattered ran-
domly; neutral; gradual wavy boundary.

C2—30 to 60 inches; grayish brown (2.5Y 5/2) very
flaggy loam; dark grayish brown (2.5Y 4/2) moist;
massive; soft, very friable; common medium roots
along fractures and cleavage planes of the bedrock;
80 percent by volume schist fragments oriented
toward the northwest at about 65 degrees; neutral.

The solum ranges from 10 to 19 inches in thickness.
Some pedons have free carbonates below a depth of 40
inches. Depth to consolidated schist is 40 to 60 inches
or more. Fragments of schist are from 15 to as much as
50 percent, by volume, in the solum and from 50 to as
much as 80 percent in the C horizon. Color value of 3
moist in the B horizon and C horizon are inherent to the
bedrock.

The A1 horizon has value of 3 to 5 (2 to 4 moist) and
chroma of 1 to 3 in hue of 7.5YR, 10YR, or 2.5Y. It is
loam, silt loam, channery loam, or channery silt loam and
is slightly acid or neutral. it is 1 inch to 3 inches thick.
The B2 horizon has value of 4 to 6 (3 to 5 moist) and
chroma of 2 to 4 in hue of 7.5YR, 10YR, or 2.5Y. It is
channery loam or channery silt loam and is slightly acid
or neutral. The C horizon has the same range of colors
as the B2 horizon. It is very channery loam, very chan-
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nery silt loam, very flaggy loam, or very flaggy silt loam.
It is slightly acid to mildly alkaline.

Hisle series

The Hisle series consists of moderately deep, well
drained soils that formed in alluvium and material weath-
ered from clay shale. These soils are on uplands. Per-
meability is very slow. Slopes are 0 to 3 percent.

Hisle soils commonly are adjacent to Grummit, Kyle,
and Pierre soils in the landscape. Those soils do not
have a natric horizon.

Typical pedon of Hisle silt loam in an area of Hisle-
Slickspots complex, 0 to 3 percent slopes, 25 feet north
and 1,100 feet east of the southwest corner of sec. 1, T.
7N, R.4E.

A2—0 to 2 inches; gray (10YR 6/1) silt loam, dark gray-
ish brown (10YR 4/2) moist; weak thick platy struc-
ture parting to weak very fine granular; slightly hard,
friable; common roots; few pebbles on the surface;
slightly acid; abrupt wavy boundary.

B21t—2 to 4 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; moderate medium
columnar structure parting to moderate medium and
coarse blocky; extremely hard, very firm; few roots;
shiny films on surfaces of peds; light gray (10YR 7/
1) silt coatings on column tops, dark grayish brown
(10YR 4/2) moist; mildly alkaline; clear smooth
boundary.

B22t—4 to 10 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak coarse
prismatic structure parting to moderate fine and
medium blocky; extremely hard, very firm; few roots;
shiny films on surfaces of peds; moderately alkaline;
clear wavy boundary.

B3ca—10 to 15 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak coarse
prismatic structure parting to weak coarse subangu-
lar blocky; extremely hard, very firm; few roots; few
fine accumulations of carbonates; slight efferves-
cence; moderately alkaline; gradual wavy boundary.

C1casa—15 to 25 inches; gray (10YR 5/1) clay, dark
gray (10YR 4/1) moist; weak coarse subangular
blocky structure; exiremely hard, very firm; few
roots; common fine accumulations of carbonate and
salts; slight effervescence; moderately alkaline;
gradual wavy boundary.

Csacs—25 to 36 inches; gray (10YR 5/1) clay, dark gray
(10YR 4/1) moist; massive; extremely hard, very
firm; common accumulations of salts and gypsum;
very slight effervescence; moderately alkaline; grad-
ual wavy boundary.

Cr—36 to 60 inches; light gray (10YR 6/1) fractured soft
shale.



72

The solum ranges from 5 to 26 inches in thickness.
Depth to shale is from 20 to 40 inches. Depth to carbon-
ate is from 4 to 18 inches but typically is less than 12
inches.

The A2 horizon has value of 5 or 6 (4 or 5 moist) and
chroma of 1 or 2 in hue of 10YR or 2.5Y. It is loam or silt
loam. The B horizon has value of 5 to 7 (4 to 6 moist)
and chroma of 1 to 3 in hue of 10YR to 5Y. It is clay or
silty clay and has an average 50 and 60 percent clay
content. Accumulations of salts and carbonates are in
the lower part of the B horizon or in the C horizon.

Kyle series

The Kyle series consists of deep, well drained soils
that formed in clay sediment weathered from clay shale.
These soils are on uplands. Permeability is very slow.
Slopes range from 0 to 6 percent.

Kyle soils commonly are adjacent to Hisle and Pierre
soils in the landscape. Hisle soils have a natric horizon.
Pierre soils are shallower to shale than Kyle soils.

Typical pedon of Kyle clay, 2 to 6 percent slopes,
2,500 feet west and 370 feet south of the northeast
corner of sec. 17, T.6 N., R. 4 E.

A11—0 to 2 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak thin platy
structure parting to moderate fine granular; hard,
friable; many 1/2 inch cracks, 2 to 6 inches apart at
surface; neutral; abrupt wavy boundary.

A12—2 to 5 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak coarse suban-
gular blocky structure; very hard, firm; neutral; abrupt
wavy boundary.

B2—5 to 14 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak very coarse
prismatic structure parting to weak very coarse su-
bangular blocky; extremely hard, very firm; shiny
films on surfaces of peds; slight effervescence;
mildly alkaline; clear wavy boundary.

B3ca—14 to 20 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak very
coarse subangular blocky structure; extremely hard,
very firm; shiny films on surfaces of peds; few
medium accumulations of carbonate; slight efferves-
cence; mildly alkaline; gradual boundary.

C1—20 to 28 inches; gray (5Y 5/1) clay, dark gray (5Y
4/1) moist; massive; extremely hard, very firm; slight
effervescence; moderately alkaline; gradual bound-
ary.

C2—28 to 40 inches; gray (5Y 5/1) clay, dark gray (5Y
4/1) moist; massive; extremely hard, very firm; few
fine accumulations of salt; slight effervescence;
mildly alkaline; gradual boundary.

C3—40 to 60 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; massive; extremely
hard, very firm; slight effervescence; mildly alkaline.

SOIL SURVEY

The solum ranges from 18 to 30 inches in thickness.
Depth to shale is more than 40 inches.

The A horizon has value of 5 or 6 (3 or 4 moist) and
chroma of 1 to 3 in hue of 2.5Y or 5Y. It is clay and
ranges from 2 to 6 inches in thickness. The B horizon
has value of 5 or 6 (4 or 5 moist) and chroma of 1 to 3
in hue of 2.5Y or 5Y. The B horizon has an average 60
to 65 percent clay content.

Lakoa series

The Lakoa series consists of deep, well drained soils
that formed in material weathered from interbedded
sandstone and shale. These soils are on uplands. Per-
meability is moderate. Slopes range from 25 to 50 per-
cent.

Lakoa soils commonly are adjacent to Butiche and
Maitland soils in the landscape. Butche soils have less
clay, are less than 20 inches deep to bedrock, and
generally are below the Lakoa soils. Maitland soils have
thicker and darker A1 horizons than Lakoa soils.

Typical pedon of Lakoa silt loam, 25 to 50 percent
slopes, 2,150 feet south and 800 feet east of the north-
west corner of sec. 3, T. 7N, R. 3 E.

0—2 inches to 0; forest litter and partially decomposed
forest litter; abrupt smooth boundary.

A2—0 to 3 inches; light brownish gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) moist; weak
thin platy structure; slightly hard, very friable; many
roots; strongly acid; clear wavy boundary.

B&A—3 to 6 inches; yellowish brown (10YR 5/4) loam,
dark brown (7.5YR 4/2) moist (B); light brownish
gray (10YR 6/2) coatings and masses, dark brown-
ish gray (10YR 4/2) moist (A); weak medium and
coarse subangular blocky structure; hard, friable;
many roots; many fragments of rock from 1/8 inch
to 2 inches in diameter; medium acid; clear wavy
boundary.

B21t—6 to 15 inches; brown (7.5YR 5/4) and (10YR 5/3)
clay loam, dark brown (7.5YR 4/4) and (10YR 4/3)
moist; weak coarse and medium prismatic structure
parting to strong fine and medium blocky; very hard,
firm; shiny films on surfaces of peds, common roots;
few pebbles; medium acid; clear wavy boundary.

B22t—15 to 26 inches; yellowish brown (10YR 5/4) and
reddish yellow (7.5YR 6/6) clay loam, dark brown
(10YR 4/4) and strong brown (7.5YR 5/6) moist;
weak coarse and medium prismatic structure parting
to strong fine and medium blocky; very hard, firm;
shiny films on faces of peds; about 15 percent frag-
ments of sandstone; common roots; medium acid;
clear wavy boundary.

B23t—26 to 30 inches; brown (7.5YR 5/4) and very pale
brown (10YR 7/4) sandy clay loam, dark brown
(7.5YR 4/4) and brownish yellow (10YR 6/6) moist;
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moderate fine blocky structure; very hard, friable;
about 15 percent fragments of sandstone; common
roots; medium acid; clear wavy boundary.

C1—30 to 42 inches; brown (7.5YR 5/4) and very pale
brown (10YR 7/4) sandy loam, dark brown (7.5YR
4/4) and light yellowish brown (10YR 6/4) moist;
massive; slightly hard, friable; about 15 percent frag-
ments of sandstone; medium acid; gradual wavy
boundary.

R—42 to 60 inches; very pale brown (10YR 7/4) sand-
stone, yellowish brown (10YR 5/4) moist; brown
(7.5YR 5/2) stains along fractures, dark brown
(7.5YR 3/2) moist.

The solum ranges from 16 to 41 inches in thickness.
The solum is strongly acid to neutral. Depth to bedrock
is 40 to more than 60 inches. Content of coarse frag-
ments is from 5 to as much as 20 percent, by volume, in
the lower part of the B horizon and the C horizon. Depth
to carbonates is from 36 to more than 60 inches. A thin
A1 horizon is in places where plant cover is established.

The A2 horizon has value of 6 or 7 (4 or 5 moist) and
chroma of 2 or 3 in hue of 10YR. It is silt loam, loam, or
very fine sandy loam. Interfingering of the A2 horizon
into the B2t horizon is common. The A2 horizon is 2 to 8
inches thick. The B2t horizon has value of 5t0 7 (4 to 6
moist) and chroma of 3 to 6 in hue of 7.5YR or 10YR. It
ranges from clay loam to sandy clay and has an average
27 to 35 percent clay content.

Maitland series

The Maitland series consists of deep, well drained
soils that formed in material weathered from interbedded
sandstone, limestone, and shale. These soils are on
uplands. Permeability is moderate. Slopes range from 2
to 50 percent.

Maitland soils commonly are near Citadel and Lakoa
soils in the landscape. Citadel and Lakoa soils have a
thinner, lighter colored A1 horizon than Maitland soils. In
addition, Citadel soils have a more clayey subsoil than
Maitland soils.

Typical pedon of Maitland loam, 9 to 50 percent
slopes, 2,500 feet west and 400 feet north of the south-
east corner of sec. 18, T.6 N., R. 4 E.:

O1—1 inch to 0; partially decomposed leaves and roots;
medium acid; abrupt smooth boundary.

A1—0 to 7 inches; gray (10YR 5/1) loam, very dark gray
(10YR 3/1) moist; weak fine granular structure;
slightly hard, very friable; many roots; medium acid;
clear wavy boundary.

A2—7 to 11 inches; light brownish gray (10YR 6/2) very
fine sandy loam, dark grayish brown (10YR 4/2)
moist; very weak thin platy structure parting to weak
fine crumb; very hard, very friable; common roots;
medium acid; gradual wavy boundary.
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B&A—11 to 16 inches; brown (7.5YR 5/4) loam, dark
brown (7.5YR 4/4) moist (B); many light brownish
gray (10YR 6/2) silt coatings and masses, dark
brown (10YR 4/3) moist (A); moderate fine subangu-
lar blocky structure; hard, friable; few roots; some
gray (10YR 5/1) organic coats on surfaces of peds,
very dark gray (10YR 3/1) moist; strongly acid; clear
wavy boundary.

B21t—16 to 25 inches; light brown (7.5YR 6/4) clay
loam, brown (7.5YR 4/4) moist; very weak coarse
prismatic structure parting to moderate to strong
medium and fine subangular blocky and blocky;
hard, friable; shiny films on surfaces of peds; few
roots; strongly acid; clear wavy boundary.

B22t—25 to 36 inches; light yellowish brown (10YR 6/4)
clay loam, dark yellowish brown (10YR 4/4) moist;
moderate coarse prismatic structure parting to mod-
erate to strong medium and coarse subangular
blocky; hard, friable; shiny films on surfaces of peds;
few roots; strongly acid; gradual wavy boundary.

B23t-—36 to 44 inches; light yellowish brown (10YR 6/4)
loam, dark yellowish brown (10YR 4/4) moist; mod-
erate coarse prismatic structure parting to weak
medium and coarse subangular blocky; hard, friable;
shiny films on surfaces of peds; few roots; strongly
acid; clear wavy boundary.

C1—44 to 52 inches; light yellowish brown (10YR 6/4)
fine sandy loam, dark yeliowish brown (10YR 4/4)
moist; common medium yellow (10YR 7/6) mottles;
yellowish brown (10YR 5/6) moist; massive; hard,
very friable; very few roots; medium acid; clear wavy
boundary.

C2—52 to 60 inches; pale brown (10YR 6/3) and light
yellowish brown (10YR 6/4) loam, brown (10YR 5/
3) and dark yellowish brown (10YR 4/4) moist; mas-
sive; hard, very friable; many accumulations of car-
bonates; strong effervescence; mildly alkaline.

The solum ranges from 25 to 53 inches in thickness.
The solum is slightly acid to strongly acid.

The A1 horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. It is loam or very fine sandy loam. The
A2 horizon has value of 6 to 7 (4 or 5 moist) and chroma
of 2 or 3 in hue of 7.5YR or 10YR. The B2t horizon has
value of 5 to 7 (4 or 5 moist) and chroma of 3 to 6 in
hue of 5YR to 10YR. It is clay loam or loam and has an
average 25 to 35 percent clay content.

Marshdale series

The Marshdale series consists of deep, poorly drained
soils that formed in alluvium transported from surround-
ing mountain uplands. These soils are on terraces and
bottom lands. Permeability is moderately slow. Slopes
range from 2 to 10 percent.
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Marshdale soils are near Citadel and Vanocker soils in
the landscape. Citadel and Vanocker soils are on adja-
cent steeper slopes and do not have a water table.

Typical pedon of Marshdale loam in an area of Marsh-
dale-Maitland association, sloping, 680 feet south and
1,815 feet west of the northeast corner of sec. 27, T. 3
N, R.5E.

A11—0 to 10 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak thin and medium platy
structure parting to weak fine and medium granular;
slightly hard, very friable; many roots; mildly alkaline;
clear wavy boundary.

A12—10 to 25 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak coarse prismatic
structure parting to weak fine subangular blocky;
slightly hard, very friable; common roots; mildly alka-
line; gradual wavy boundary.

B21g—25 to 35 inches; gray (10YR 5/1) clay loam, dark
gray (10YR 4/1) moist; weak coarse prismatic struc-
ture parting to weak medium subangular blocky; very
hard, firm; few roots; mildly alkaline; diffuse wavy
boundary.

B22g—35 to 60 inches; gray (10YR 5/1) clay loam, dark
gray (10YR 4/1) moist; fine distinct mottles of dark
yellowish brown (10YR 4/6) moist; massive; very
hard, firm; few roots; mildly alkaline.

The mollic epipedon is 24 to 50 inches thick. Depth to
uniformly calcareous material is 40 inches or more.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 to 3 and is neutral or has hue of 5Y to
7.5YR. It is loam or clay loam. the B2g horizon has value
of 5 to 7 (4 to 6 moist) and chroma of 1 to 3. It is neutral
or has hue of 5Y to 7.5YR.

Midway series

The Midway series consists of shallow, well drained
soils that formed in material weathered from clay shale.
These soils are on uplands. Permeability is slow. Slopes
range from 6 to 25 percent.

Midway soils commonly are adjacent to Canyon and
Razor soils in the landscape. Canyon soils are loamy
and generally are above Midway soils. Razor soils are
underlain by shale at a depth of 20 to 40 inches.

Typical pedon of Midway silty clay loam, in an area of
Midway-Razor silty clay loams, 6 to 25 percent slopes,
1,820 feet west and 830 feet north of the southeast
corner of sec. 16, T.6 N, R. 4 E.

A1—0 to 2 inches; very dark grayish brown (10YR 3/2)
silty clay loam, very dark brown (10YR 2/2) moist;
moderate very fine and fine granular structure;
slightly hard, very friable; many roots; neutral; abrupt
smooth boundary.

SOIL SURVEY

AC—2 to 6 inches; grayish brown (2.5Y 5/2) silty clay,
dark grayish brown (2.5Y 4/2) moist; weak fine
granular structure; hard, very firm; many roots; slight
effervescence; moderately alkaline; clear smooth
boundary.

C1—6 to 11 inches; pale yellow (2.5Y 8/4) and grayish
brown (2.5Y 5/2) silty clay, light brownish gray (2.5Y
6/2) and dark grayish brown (2.5Y 4/2) moist; weak
very fine and fine subangular blocky structure; hard,
friable; common roots; strong effervescence; moder-
ately alkaline; clear wavy boundary.

C2—11 to 16 inches; pale yellow (2.5Y 8/4) and light
olive gray (5Y 6/2) silty clay, light yellowish brown
(2.5Y 6/4) and olive gray (5Y 5/2) moist; massive;
hard, friable; common roots; violent effervescence;
moderately alkaline; gradual wavy boundary.

Cr—16 to 30 inches; pale yellow (2.5Y 7/4 and 8/4) and
light olive gray (5Y 6/2) shale, light yellowish brown
(2.5Y 6/4), light olive brown (2.5Y 5/4), and olive
gray (5Y 5/2) moist; few roots along fractures; vio-
lent effervescence; moderately alkaline.

Bedrock is at a depth of 6 to 20 inches. Typically,
Midway soils have free carbonates to the surface, but in
some pedons carbonates are leached a few inches in
depth.

The A horizon has value of 3 to 6 (2 to 5 moist) an
chroma of 2 or 3 in hue of 10YR or 2.5Y. It is 2 to 6
inches thick. Where values are darker than 5 (3.5 moist),
the A horizon is less than 4 inches thick. The C horizon
has value of 5 to 8 (4 to 6 moist) and chroma of 2 to 4
in hue of 10YR to 5Y.

Minnequa series

The Minnequa series consists of moderately deep,
well drained soils that formed in loamy sediment derived
from calcareous shale. These soils are on uplands. Per-
meability is moderate. Slopes range from 6 to 25 per-
cent.

Minnequa soils commonly are adjacent to Enning soils
in the landscape. Enning soils are shallow and generally
are above the Minnequa soils.

Typical pedon of Minnequa silty clay loam in an area
of Enning-Minnequa silty clay loams, 6 to 25 percent
slopes, 1,780 feet east and 20 feet south of the north-
west corner of sec. 24, T. 7 N., R. 4 E.

A11—0 to 3 inches; grayish brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) moist;
weak thin platy structure parting to weak very fine
and fine granular; slightly hard, friable; many roots;
violent effervescence; mildly alkaline; abrupt smooth
boundary.

A12—3 to 5 inches; pale brown (10YR 6/3) silty clay
loam; brown (10YR 4/3) moist; weak fine and
medium granular structure; hard, friable; common
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roots; violent effervescence; mildly alkaline; gradual
smooth boundary.

AC—5 to 15 inches; pale brown (10YR 6/3) silty clay
loam, brown (10YR 4/3) moist; weak coarse pris-
matic structure parting to weak fine and medium
subangular blocky; hard, friable; common roots; vio-
lent effervescence; mildly alkaline; gradual smooth
boundary.

C1—15 to 26 inches; very pale brown (10YR 7/3) silty
clay loam, brown (10YR 5/3) moist; massive; hard,
friable; few roots; violent effervescence; mildly alka-
line; abrupt smooth boundary.

Cr—26 to 60 inches; pale yellow (2.5Y 7/3) shale, light
olive brown (2.5Y 5/4) moist; very hard, friable; few
roots along fracture; many fine and medium promi-
nent crystals of gypsum; violent effervescence;
mildly alkaline.

The depth to shale is 20 to 40 inches. Free carbon-
ates are at the surface or within a depth of 3 inches.
The A horizon has value of 5 to 8 (3 to 7 moist) and
chroma of 1 to 4 in hue of 5Y to 7.5YR. It is silty clay
loam or silt loam. The C horizon has value of 5 to 8 (3 to
7 moist) and chroma of 1 to 4 in hue of 5Y to 7.5YR.

Nevee series

The Nevee series consists of deep, well drained soils
that formed in material weathered from reddish silty
shale, siltstone, or sandstone. These soils are on ter-
races and uplands. Permeability is moderate. Slopes
range from 2 to 15 percent.

Nevee soils commonly are adjacent to Spearfish, Til-
ford, and Vale soils in the landscape. Spearfish soils are
underlain by shale and siltstone at a depth of 10 to 20
inches and are on the higher parts of the landscape.
Tilford and Vale soils have a mollic epipedon.

Typical pedon of Nevee silt loam, 6 to 9 percent
slopes, 460 feet west and 2,375 feet north of the south-
east corner of sec. 19, T. 7 N,, R. 2 E.:

A11—0 to 3 inches; reddish brown (5YR 4/4) silt loam,
dark reddish brown (5YR 3/3) moist; weak thin platy
structure parting to weak very fine granular; soft,
very friable; many roots; violent effervescence; neu-
tral; abrupt smooth boundary.

A12—3 to 6 inches; reddish brown (5YR 4/4) silt loam,
dark reddish brown (5YR 3/4) moist; weak coarse
subangular blocky structure; soft, very friable; many
roots; slight effervescence; neutral; clear wavy
boundary.

Clca—6 to 25 inches; reddish yellow (5YR 6/6) silt
loam, yeliowish red (5YR 4/6) moist; weak coarse
prismatic structure parting to weak coarse subangu-
lar blocky; soft, very friable; common roots; common
fine accumulations of carbonate; violent efferves-
cence; mildly alkaline; clear wavy boundary.
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C2—25 to 41 inches; yellowish red (5YR 5/6) silt loam,
red (2.5YR 4/6) moist; massive; soft, very friable;
few roots; violent effervescence; mildly alkaline;
clear wavy boundary.

C3s—41 to 60 inches; red (2.5YR 5/6) silt loam, red
(2.5YR 4/6) moist; soft, very friable; strong efferves-
cence; mildly alkaline.

The depth to silty shale, silistone, or sandstone is
more than 40 inches. Depth to free carbonates is less
than 10 inches.

The A horizon has value of 4 to 6 (3 or 4 moist) and
chroma of 2 to 4 in hue of 5YR or 10YR. The A horizon
typically is silt loam, but in some pedons it is loam or
very fine sandy loam. The C horizon has value of 5 to 7
(4 to 6 moist) and chroma of 3 to 6 in hue of 2.5YR to
7.5YR.

Nihill series

The Nihill series consists of deep, excessively drained
soils that formed in alluvium. These soils are on edges of
upland terraces. Permeability is moderately rapid. Slopes
range from 6 to 25 percent.

Nihill soils commonly are near Alice and Satanta soils
in the landscape. Alice and Satanta soils have less
gravel in the upper part of the profile than Nihill soils.

Typical pedon of Nihill gravelly loam, 6 to 25 percent
slopes, 1,150 feet east and 150 feet south of the north-
west corner of sec. 12, T. 7 N., R. 3 E.:

A1—0 to 8 inches; brown (10YR 5/3) gravelly loam, dark
brown (10YR 4/3) moist; weak very fine granular
structure; soft, very friable; many roots; about 20
percent gravel coated with carbonates; violent ef-
fervescence; mildly alkaline; clear wavy boundary.

C1—8 to 12 inches; light gray (10YR 7/2) very gravelly
sandy loam, grayish brown (10YR 5/2) moist; mas-
sive; slightly hard, very friable; few roots; about 50
percent gravel coated with carbonates; violent ef-
fervescence; mildly alkaline; gradual wavy boundary.

C2—12 to 60 inches; very pale brown (10YR 7/4) very
gravelly sandy loam, light yellowish brown (10YR 6/
4) moist; massive; loose, very friable; violent ef-
fervescence; mildly alkaline.

Gravel is within a depth of 10 inches. Gravel is 35 to
70 percent, by volume, in the control section. Very thin
coatings of carbonates are on the undersides of some of
the gravel.

The A horizon has value of 5 or 6 (3 to 5 moist) and
chroma of 2 or 3 in hue of 10YR or 2.5Y. It is gravelly
sandy loam or gravelly loam 6 to 10 inches thick. The C
horizon has value of 6 or 7 (4 or 5 moist) and chroma of
2 to 4 in hue of 10YR or 2.5Y. It is very gravelly sandy
loam to very gravelly clay loam.
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Nunn series

The Nunn series consists of deep, well drained soils
that formed in alluvium on upland terraces. Permeability
is moderately slow. Slopes range from 2 to 9 percent.

Nunn soils commonly are adjacent to Kyle, Pierre, and
Savo soils in the landscape. Kyle and Pierre soils have
more clay in the solum than Nunn soils, and Savo soils
have less sand than Nunn soils. Kyle, Pierre, and Savo
soils are in the lower part of the landscape.

Typical pedon of Nunn clay loam, 0 to 2 percent
slopes, 230 feet north and 1,565 feet west of the south-
east corner of sec. 12, T. 7 N, R. 4 E.:

Ap—0 to 5 inches; grayish brown (10YR 5/2) clay loam,
very dark grayish brown (10YR 3/2) moist; weak fine
and medium granular structure; very hard, firm;
slightly acid; abrupt smooth boundary.

B21t—5 to 12 inches; dark grayish brown (10YR 4/2)
clay loam, dark brown (10YR 3/3) moist; moderate
coarse prismatic structure parting to moderate
medium and coarse blocky and subangular blocky;
very hard, firm; neutral; clear wavy boundary.

B22t—12 to 17 inches; grayish brown (10YR 5/2) clay
loam, dark grayish brown (10YR 4/2) moist; moder-
ate coarse prismatic structure parting to moderate
medium and coarse blocky; very hard, firm; common
medium accumulations of carbonate; slight efferves-
cence; moderately alkaline; clear wavy boundary.

B3ca—17 to 25 inches; grayish brown (10YR 5/2) clay
loam, dark grayish brown (10YR 4/2) moist; weak
coarse prismatic structure parting to moderate
coarse subangular blocky; very hard, firm; common
distinct accumulations of carbonate; slight efferves-
cence; moderately alkaline; gradual wavy boundary.

Cca—25 to 60 inches; grayish brown (10YR 5/2) clay
loam, dark grayish brown (10YR 4/2) moist; mas-
sive; very hard, firm; common distinct accumulations
of carbonate in seams and threads; strong efferves-
cence; mildly alkaline.

The solum ranges from 16 to 40 inches in thickness.
Depth to free carbonates is from 10 to 25 inches. The
mollic epipedon is 7 to 19 inches thick.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 2 or 3. It is clay loam 4 to 8 inches thick. The
B2t horizon has value of 4 to 6 (3 or 4 moist) and
chroma of 2 or 3 in hue of 7.5YR, 10YR, or 2.5Y. lt is
clay loam or clay and has an average 35 to 50 percent
clay content. The B3ca and Cca horizons have common
to many accumulations of carbonate.

Pactola series

The Pactola series consists of deep, well drained soils
that formed in material weathered from metamorphic ma-
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terial. These soils are on mountains. Permeability is mod-
erate. Slopes range from 6 to 60 percent.

Pactola soils commonly are adjacent to Buska and
Hisega soils in the landscape. Buska and Hisega soils
have more mica than Pactola soils. Hisega soils do not
have an argillic horizon and generally are on steeper
slopes than Pactola soils.

Typical pedon of Pactola loam, in an area of Pactola-
Rock outcrop association, hilly, 550 feet north and 1,340
feet west of the southeast corner of sec. 11, T. 2 N,, R.
4E.:

0O1—1 inch to O; forest litter and partially decayed litter.

A1—0 to 2 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak thin platy structure parting
to weak very fine granular; soft, very friable; many
fine roots; few fine fragments of soft slate; slightly
acid; abrupt smooth boundary.

A2—2 to 9 inches; light gray (10YR 7/2) channery silt
loam, dark grayish brown (10YR 4/2) moist; weak
thin platy structure; soft, very friable; many fine and
medium roots; 45 percent by volume of fragments of
soft slate; medium acid; clear wavy boundary.

B&A—9 to 22 inches; grayish brown (10YR 5/2) chan-
nery clay loam, dark grayish brown (10YR 4/2)
moist (B2t) and light gray (10YR 7/2) silt loam, dark
grayish brown (10YR 4/2) moist (A2); weak fine and
medium subangular blocky structure; slightly hard,
friable; common fine and medium roots; 50 percent
by volume fragments of soft slate; medium acid;
gradual wavy boundary.

B2t—22 to 45 inches; brown (10YR 5/3) very flaggy clay
loam, brown (10YR 4/3) moist; moderate fine su-
bangular blocky structure of fine earth; slightly hard,
firm, slightly sticky and slightly plastic; common fine
to coarse roots; 75 percent by volume fragments of
soft slate; medium acid; diffuse wavy boundary.

C—45 to 60 inches; light olive brown (2.5Y 5/3) very
flaggy silt loam, very dark grayish brown (2.5Y 3/2)
moist; massive; soft, friable; few medium and coarse
roots; 75 percent of fragments of soft slate; slightly
acid.

The solum ranges from 21 to 58 inches in thickness.
Metamorphic rock with soil material between bedding
planes and along fractures is at a depth of less than 40
inches. Some parts of the solum are 35 to 70 percent,
by volume, fragments of metamorphic rock. The chroma
is inherent to the parent material.

The A2 horizon has value of 5 to 7 (3 to 6 moist) and
chroma of 1 to 3 in hue of 10YR or 2.5Y. Some pedons
have an A1 horizon 1 inch to 2 inches thick. The color
range of the B horizon and A horizon is similar to that of
the B2t horizon and A2 horizon. The B2t horizon has
value of 5 to 7 (4 to 6 moist) and chroma of 3 to 5 in
hue of 10YR or 2.5Y.
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Paunsaugunt series

The Paunsaugunt series consists of shallow, well
drained or somewhat excessively drained soils that
formed in material weathered from limestone. These
soils are on mountain uplands. Permeability is moderate-
ly rapid. Slopes range from 6 to 50 percent.

Paunsaugunt soils commonly are adjacent to Citadel
and Vale soils in the landscape. Citadel soils have an
argillic horizon, are deeper to limestone bedrock than
Paunsaugunt soils and generally are above Paunsaugunt
soils. Vale soils have an argillic horizon and generally are
below Paunsaugunt soils.

Typical pedon of Paunsaugunt gravelly silt loam in an
area of Paunsaugunt-Rock outcrop complex, 6 to 50
percent slopes, 1,000 feet north and 1,200 feet west of
the southeast corner of sec. 36, T. 7 N, R. 4 E.

A11—0 to 5 inches; dark grayish brown (10YR 4/2)
gravelly silt loam, very dark brown (10YR 2/2) moist;
weak fine granular structure; soft, very friable; 15
percent by volume fragments of limestone; strong
effervescence; mildly alkaline; gradual wavy bound-
ary.

A12—5 to 10 inches; dark grayish brown (10YR 4/2)
channery loam, very dark brown (10YR 2/2) moist;
weak fine granular structure; soft, very friable; 35
percent by volume fragments of limestone; violent
effervescence; mildly alkaline; clear smooth bound-
ary.

C—10 to 17 inches; pink (7.5YR 7/3) channery loam,
brown (7.5YR 5/3) moist; massive; soft, very friable;
violent effervescence; mildly alkaline; abrupt smooth
boundary.

R—17 to 30 inches; light brownish gray (10YR 6/2) hard
limestone; cracks in upper part filled with material
from the C horizon; brown (7.5YR 5/2) and weak
red (10R 5/4) coatings on fracture faces.

The depth to bedrock is 10 to 20 inches. The profile is
commonly calcareous to the surface, and fragments of
limestone range from 35 to as much as 50 percent in the
control section.

The A horizon has value of 4 or 5 (2 or 3 moist) and
hue of 10YR or 7.5YR. It is gravelly silt loam or gravelly
loam. The C horizon has value of 5 to 7 (3 to 5 moist)
and chroma of 2 or 3 in hue of 10YR or 7.5YR. Chan-
nery loam interfingers into cracks in the bedrock.

Pierre series

The Pierre series consists of moderately deep, well
drained soils that formed in clay material weathered from
clay shale. These soils are on uplands. Permeability is
very slow. Slopes range from 2 to 25 percent.
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Pierre soils commonly are adjacent to Hisle and Kyle
soils. Hisle soils have a natric horizon. Kyle soils are
deeper to shale than Pierre soils.

Typical pedon of Pierre clay, 6 to 25 percent slopes,
1,050 feet east and 1,600 feet north of the southwest
corner of sec. 6, T.6 N, R. 4 E.

A1—0 to 3 inches; gray (5Y 5/1) clay, dark gray (5Y 4/1)
moist; weak medium and fine subangular blocky
structure; very hard, firm; 12 percent cobblestones;
neutral; abrupt smooth boundary.

B21—3 to 8 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak coarse pris-
matic structure parting to weak coarse subangular
blocky; extremely hard, firm; neutral; gradual wavy
boundary.

B22—8 to 15 inches; gray (5Y 5/1) clay, dark gray (5Y
4/1) moist; weak very coarse prismatic structure
parting to weak coarse and medium subangular
blocky; extremely hard, firm; shiny coatings on sur-
faces of peds; light olive brown (2.5Y 5/4) common
medium distinct stains, olive brown (2.5Y 4/4) moist;
slight effervescence; mildly alkaline; gradual wavy
boundary.

B3ca—15 to 20 inches; gray (5Y 6/1) clay, gray (5Y 5/1)
moist; weak coarse prismatic structure parting to
weak medium subangular blocky; extremely hard,
firm; olive gray (5Y 5/2) common medium distinct
stains, olive gray (5Y 4/2) moist; many fine shale
fragments; few accumulations of carbonate in
seams; slight effervescence; mildly alkaline; gradual
wavy boundary.

C2cs—20 to 29 inches; gray (5Y 6/1) clay, dark gray (5Y
4/1) moist; partially weathered shale; extremely
hard, firm; pale olive (5Y 6/4) common medium dis-
tinct stains, olive (5Y 4/4) moist; many crystals of
gypsum; mildly alkaline; gradual wavy boundary.

Cr—29 to 60 inches; light brownish gray (2.5Y 6/2)
shale, ofive brown (2.5Y 4/4) moist; light yellowish
brown (2.5Y 6/4) stains, grayish brown (2.5Y 5/2)
moist; neutral.

The solum ranges from 15 to 30 inches in thickness.
Free carbonates are at or near the surface. Depth to
shale is 20 to 40 inches. The surfaces of most pedons
are 8 to 15 percent cobblestones as much as 10 inches
in diameter.

The A horizon has value of 5 or 6 (4 or 5 moist) and
chroma of 1 to 3 in hue of 2.5Y or 5Y. It is 3 to 7 inches
thick. The B horizon has value of 5 or 6 (4 or 5 moist)
and chroma of 1 to 3 in hue of 2.5Y or 5Y. It has an
average of about 60 percent clay content. The C horizon
has weathered shale fragments, gypsum, and salts.
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Razor series

The Razor series consists of moderately deep, well
drained soils that formed in material weathered from clay
shale. These soils are on uplands. Permeability is slow.
Slopes range from 6 to 15 percent.

Razor soils commonly are adjacent to Midway soils.
Midway soils are underlain by shale at a depth of 6 to 20
inches.

Typical pedon of Razor silty clay loam, in an area of
Midway-Razor silty clay loams, 6 to 25 percent slopes,
1,820 feet west and 930 feet north of the southeast
corner of sec. 16, T. 6 N, R. 4 E.:

A1—0 to 3 inches; dark gray (10YR 4/1) silty clay loam,
very dark gray (10YR 3/1) moist; weak fine and
medium granular structure; hard, very friable; abun-
dant roots; mildly alkaline; abrupt smooth boundary.

B2—3 to 6 inches; gray (2.5Y 5/1) silty clay loam, dark
grayish brown (2.5Y 4/2) moist; weak coarse pris-
matic structure parting to moderate fine and medium
subangular blocky; hard, friable; plentiful roots;
mildly alkaline; abrupt wavy boundary.

B3ca—6 to 16 inches; grayish brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
coarse prismatic structure parting to weak fine and
medium subangular blocky; hard, friable; few roots;
violent effervescence; mildly alkaline; clear wavy
boundary.

C1—16 to 25 inches; light gray (2.5Y 7/2) silty clay
loam, grayish brown (2.5Y 5/2) moist; massive;
hard, friable; few roots; violent effervescence; mildly
alkaline; clear wavy boundary.

C2—25 to 34 inches; light brownish gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) moist; massive;
hard, friable; violent effervescence; mildly alkaline;
clear wavy boundary.

Cr—34 to 60 inches; light brownish gray (2.5Y 6/2)
shale, grayish brown (2.5Y 5/2) moist; very hard,
very friable; strong effervescence; mildly alkaline.

The solum ranges from 8 to 20 inches in thickness.
Soft siltstone: or shale is at a depth of 20 to 40 inches.

The A horizon has value of 4 to 6 (3 to 5 moist) and
chroma of 1 or 2. It is silt loam or silty clay loam. The B2
horizon has value of 4 or 5 (2 to 4 moist) and chroma of
2 or 3 in hue of 10YR or 2.5Y. It is silty clay loam, silty
clay, or clay. The B3 horizon and C horizon have value
of 510 7 (4 or 6 moist) and chroma of 2 or 3 in hue of
10YR or 2.5Y. In some pedons, the content of very fine
shale fragments ranges from few to many.

Rekop series

The Rekop series consists of shallow, well drained
and somewhat excessively drained soils that formed in
sediment weathered from reddish brown gypsiferous silt-
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stone, gypsum bedrock, and alabaster. These soils are
on uplands. Permeability is moderate. Slopes range from
6 to 30 percent.

Rekop soils commonly are adjacent to Gypnevee and
Nevee soils. Gypnevee soils are underlain by bedrock at
a depth of more than 40 inches. Nevee soils have less
gypsum in the solum.

Typical pedon of Rekop loam ir an area of Rekop-
Gypnevee-Rock outcrop complex, 15 to 50 percent
slopes, 165 feet south of the northeast corner of sec.
35 T.7N,R. 2E:

A11—0 to 4 inches; reddish brown (5YR 5/3) loam,
reddish brown (5YR 4/3) moist; weak medium and
thick platy structure parting to weak very fine granu-
lar; soft, very friable; many roots; strong efferves-
cence; mildly alkaline; gradual wavy boundary.

Clcs—4 to 12 inches; light brown (7.5YR 6/4) loam,
dark brown (7.5YR 4/4) moist; weak thick platy
structure parting to weak coarse subangular blocky;
soft, very friable; 10 percent fragments of gypsum;
common roots; violent effervescence; neutral; gradu-
al wavy boundary.

C2cs—12 to 18 inches; pink (7.5YR 7/4) loam, brown
(7.5YR 5/4) moist; massive; soft, very friable; 30
percent gypsum; few roots; violent effervescence;
neutral; gradual wavy boundary.

Cr—18 to 60 inches; pinkish white (7.5YR 8/2) gypsum
and alabaster bedrock, pinkish white (7.5YR 8/2)
moist; slight effervescence; neutral.

The depth to bedrock is 10 to 20 inches.

The A horizon has value of 5 or 6 (4 or 5 moist) and
chroma of 2 to 4 in hue of 7.5YR to 2.5YR. The C
horizon has value of 5 to 7 (4 to 6 moist) and chroma of
4 to 6 in hue of 7.5YR to 2.5YR. Fragments of gypsum
are common throughout the Ccs horizon and content
ranges to 60 percent, by volume.

Satanta series

The Satanta series consists of deep, well drained soils
that formed in loamy alluvium. These soils are on up-
lands and terraces. Permeability is moderate. Slopes
range from 0 to 9 percent.

Satanta soils commonly are adjacent to Boneek,
Butche, and Nunn soils. Boneek and Nunn soils have
more clay in the subsoil than Satanta soils. Butche soils
do not have an argillic horizon. They are 7 to 20 inches
to bedrock and are on the steeper slopes generally
above Satanta soils.

Typical pedon of Satanta loam, 0 to 2 percent slopes,
400 feet west and 100 feet south of the northeast corner
ofsec. 8, T.7N.,,R. 3 E.

Ap—0 to 7 inches; brown (10YR 4/3) loam, dark brown
(10YR 3/3) moist; weak fine and medium granuiar
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structure; very hard, friable; slightly acid; abrupt
smooth boundary.

B1—7 to 12 inches; brown (10YR 4/3) loam, dark brown
(10YR 3/3) moist; moderate medium prismatic struc-
ture parting to weak coarse and medium subangular
blocky; very hard, very friable; shiny film on faces of
peds; mildly alkaline; clear wavy boundary.

B22t—12 to 20 inches; brown (10YR 5/3) clay loam,
brown (10YR 4/3) moist; moderate medium prismat-
ic structure parting to weak medium subangular
blocky; very hard, friable; shiny film on faces of
peds; slight effervescence in lower part; mildly alka-
line; gradual wavy boundary.

B31ca—20 to 27 inches; pale brown (10YR 6/3) clay
loam, brown (10YR 5/3) moist; weak coarse pris-
matic structure parting to weak medium subangular
blocky; very hard, friable; common fine and medium
accumulations of carbonates; strong effervescence;
moderately alkaline; gradual-smooth boundary.

B32ca—27 to 37 inches; pale brown (10YR 6/3) sandy
clay loam, brown (10YR 5/3) moist; weak medium
prismatic structure parting to weak medium suban-
gular blocky; very hard, very friable; few fine accu-
mulations of carbonates; violent effervescence;
moderately alkaline; gradual smooth boundary.

C—37 to 60 inches; pale brown (10YR 6/3) sandy clay
loam, brown (10YR 5/3) moist; massive; hard, very
friable; violent effervescence; moderately alkaline.

The solum ranges from 20 to 40 inches in thickness.
Depth to free carbonates is from 15 to 30 inches. The
mollic epipedon is from 8 to 15 inches in thickness.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 2 or 3. It is loam or fine sandy loam and is 6
to 12 inches thick. The B1 horizon is similar to the A
horizon in color. The B2t horizon has value of 4 to 6 (3
to 5 moist) and chroma of 2 to 4 in hue of 7.5YR to
2.5Y. It is loam, clay loam, or sandy clay loam and has a
clay content of 25 to 35 percent. Some pedons do not
have free carbonates in the lower part of the B2t hori-
zon. The B3ca horizon and the C horizon have value of
5 or 6 (4 or 5 moist) and chroma of 2 to 4 in hue of
10YR or 2.5Y. They are clay loam or sandy clay loam.

Savo series

The Savo series consists of deep, well drained soils
that formed in silty and loamy deposits. These soils are
on terraces and uplands. Permeability is moderately
slow. Slopes range from 0 to 6 percent.

Savo soils commonly are adjacent to Nunn and Tilford
soils. Nunn soils have more sand than Savo soils and
are on higher parts of the landscape. Tilford soils do not
have an argillic horizon. They have redder hue and are
above Savo soils.
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Typical pedon of Savo silt loam, 2 to 6 percent slopes,
1,755 feet west and 2,505 feet south of the northeast
cormer of sec. 7, T.6 N,, R. 3 E.:

Ap—0 to 7 inches; dark gray (10YR 4/1) silt loam, very
dark gray (10YR 3/1) moist; moderate thin and
medium platy structure parting to weak medium su-
bangular blocky; hard, friable; many roots; slightly
acid; abrupt smooth boundary.

B2t—7 to 18 inches; brown (10YR 5/3) silty clay loam,
dark brown (10YR 4/3) moist; moderate coarse pris-
matic structure parting to moderate medium and
coarse blocky; very hard, firm; common roots; shiny
film on surfaces of peds; neutral; clear wavy bound-
ary.

B3ca—18 to 24 inches; pale brown (10YR 6/3) silty clay
loam, brown (10YR 5/3) moist; moderate coarse
and medium prismatic structure parting to moderate
medium and coarse blocky; very hard, firm; common
roots; shiny film on surfaces of peds; strong ef-
fervescence; moderately alkaline; clear wavy bound-
ary.

Cca—24 to 32 inches; pale brown (10YR 6/3) and very
pale brown (10YR 7/5) clay loam, brown (10YR 5/3)
and light olive brown (2.5Y 5/4) moist; weak fine
subangular blocky structure; very hard, friable; few
roots; about 15 to 25 percent gravel, many accumu-
lations of carbonate and coatings of carbonate on
faces of peds and pebbles; violent effervescence;
moderately alkaline; clear wavy boundary.

liB2b—32 to 48 inches; brown (7.5YR 5/2) silty clay
loam, dark brown (7.5YR 4/2) moist; weak medium
prismatic structure parting to weak fine subangular
blocky; very hard, firm; few roots; common accumu-
lations of carbonate in seams and coatings of car-
bonate on faces of peds; violent effervescence;
moderately alkaline; gradual boundary.

[IC2—48 to 60 inches; brown (7.5YR 5/4) silty clay loam,
dark brown (7.5YR 4/4) moist; massive; very hard,
firm; common accumulations of carbonate in seams
and coatings of carbonate on faces of peds; strong
effervescence; moderately alkaline.

The solum ranges from 16 to 24 inches in thickness.
Depth to carbonate is from 12 to 20 inches.

The A horizon has value of 4 or 5 (3 moist) and
chroma of 1 or 2. The B2t horizon has value of 4 or 5 (3
or 4 moist) and chroma of 2 or 3 in hue of 10YR or 2.5Y.
it is silty clay loam or silty clay and has an average clay
content of 35 to 50 percent. In some pedons the B3ca
horizon and the Cca horizon have many carbonate coat-
ings on the surface of peds.

Snomo series

The Snomo series consists of deep, well drained soils
that formed in transported material weathered from acid
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shale. These soils are on uplands. Permeability is moder-
ate. Slopes range from 6 to 25 percent.

Snomo soils commonly are adjacent to Grummit and
Pierre soils and shale Rock outcrop. Grummit and Pierre
soils are less than 40 inches deep to shale. The Pierre
soils are less acid, are on lower slopes, and generally
are below Snomo soils.

Typical pedon of Snomo clay, in an area of Snomo-
Rock outcrop, 6 to 25 percent slopes, 1,100 feet east
and 1,500 feet south of the northwest corner of sec. 29,
T.7N,R.4E.

A11—0 to 2 inches; grayish brown (10YR 5/2) clay, very
dark grayish brown (10YR 3/2) moist; weak thin
platy structure parting to moderate fine granular;
hard, friable; many roots; medium acid; abrupt
smooth boundary.

A12—2 to 6 inches; grayish brown (10YR 5/2) clay, very
dark grayish brown (10YR 3/2) moist; weak fine and
medium subangular blocky structure; hard, friable;
common roots; medium acid; clear wavy boundary.

B21—6 to 13 inches; grayish brown (10YR 5/2) clay,
very dark grayish brown (10YR 3/2) moist; dark
grayish brown (2.5Y 4/2) crushed moist; weak
coarse prismatic structure parting to weak fine and
medium subangular blocky; hard, friable; common
roots; strongly acid; clear wavy boundary.

B22—13 to 25 inches; brown (10YR 5/3) clay, dark
brown (10YR 4/3) moist; weak coarse prismatic
structure parting to weak medium subangular blocky;
hard, friable; few roots; many very fine fragments of
shale; strongly acid; gradual wavy boundary.

C1—25 to 45 inches; light gray (10YR 6/1) clay, dark
gray (10YR 4/1) moist; massive; hard, friable; many
very fine brown (10YR 5/3) mottles and many very
fine and fine fragments of brown (10YR 4/3) shale;
extremely acid; gradual smooth boundary.

C2—45 to 49 inches; gray (10YR 5/1) shaly clay, very
dark gray (10YR 3/1) moist; massive; hard, friable;
yellowish brown (10YR 5/4) and brownish yellow
(10YR 6/6) stains on fragments of shale; many fine
and medium fragments of shale; extremely acid;
gradual smooth boundary.

Cr—49 to 60 inches; gray (10YR 5/1) bedded fissile
shale, very dark gray (10YR 3/1) moist; yellowish
brown (10YR 5/86) stains on fracture surfaces; brittle;
extremely acid.

The solum ranges from 25 to 40 inches in thickness.
Depth to shale is more than 40 inches. The soil is
medium acid to extremely acid.

The A horizon has value of 5 or 6 (3 or 4 moist) and
chroma of 1 or 2. It ranges from 4 to 8 inches thick. In
some pedons, fine fragments of shale may make up as
much as 15 percent, by volume, of the A horizon. The
B2 horion has value of 5 or 6 (3 or 4 moist) and chroma
of 3 or 4 in hue of 2.5Y to 7.5YR. In some pedons, fine
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fragments of shale make up as much as 20 percent, by
volume, of the B2 horizon. The C horizon has 15 to as
much as 50 percent, by volume, of fine to coarse frag-
ments of shale.

Spearfish series

The Spearfish series consists of shallow, well drained
and excessively drained soils that formed in material
weathered from red gypsiferous siltstone, sandstone,
and shale. These soils are on uplands. Permeability is
moderate. Slopes range from 9 to 40 percent.

Spearfish soils commonly are adjacent to Nevee soils.
Nevee soils have bedrock at a depth of more than 40
inches and are on the lower parts of the landscape.

Typical pedon of Spearfish silt loam in an area of
Nevee-Spearfish-Rock outcrop complex, 9 to 40 percent
slopes, 435 feet east and 435 feet south of the north-
west corner of sec. 35, T.6 N., R. 4 E.:

A1—0 to 2 inches; reddish brown (5YR 5/4) silt loam,
dark reddish brown (5YR 3/3) moist; weak very thin
platy structure parting to weak very fine granular;
slightly hard, very friable; many roots; slight efferves-
cence; mildly alkaline; clear smooth boundary.

AC—2 to 7 inches; reddish brown (2.5YR 5/4) silt loam,
dark red (2.5YR 3/6) moist; weak very fine and fine
granular structure; slightly hard, very friable; few
roots; slight effervescence; moderately alkaline;
gradual smooth boundary.

C1—7 to 12 inches; red (2.5Y 5/6) silt loam, dark red
(2.5YR 3/6) moist; weak fine and medium subangu-
lar blocky structure; slightly hard, very friable; few
roots; many very fine and fine chips of shale; strong
effervescence; moderately alkaline; gradual wavy
boundary.

Cr—12 to 60 inches; red (2.5YR 5/6) silty shale, red
(2.5YR 4/6) moist; massive; extremely hard, very
firm; few roots in the upper 6 inches; slight efferves-
cence; strong effervescence on chips of shale; mod-
erately alkaline; gradual wavy boundary.

The depth to bedrock is from 6 to 20 inches.

The A horizon has value of 4 to 6 (3 or 4 moist) and
chroma of 2 to 4 in hue of 5YR to 7.5YR. It is silt loam,
loam, or very fine sandy loam. The AC horizon and the C
horizon have value of 5 or 6 (3 to 5 moist) and chroma
of 4 to 6 in hue of 25YR to 7.5YR. The underlying
siltstone, sandstone, or shale ranges from soft to hard,
but in most areas it is easily dug with a spade. Seams of
gypsum are common between the bedding planes.

Stetter Variant

The Stetter Variant consists of deep, well drained soils
that formed in alluvium weathered from clayey shale.
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These soils are on bottom lands. Permeability is slow.
Slopes are 0 to 3 percent.

Stetter Variant soils commonly are adjacent to Grum-
mit, Kyle, and Snomo soils in the landscape. Grummit
soils have shale at a depth of 5 to 20 inches. Kyle and
Snomo soils have a cambic horizon. All of these soils
are above the Stetter Variant soils.

Typical pedon of Stetter Variant silty clay loam, 825
feet south and 850 feet east of the northwest corner of
sec. 1, T.7N,R. 4 E..

A11—0 to 3 inches; grayish brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) moist;
weak very thin platy structure parting to weak very
fine and fine granular; slightly hard, very friable;
many roots; slightly acid; abrupt smooth boundary.

A12—3 to 6 inches; grayish brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; very hard, friable; many
roots; medium acid; clear wavy boundary.

C1—6 to 16 inches; grayish brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) moist;
weak medium and fine subangular blocky structure;
very hard, friable; common roots; medium acid; clear
wavy boundary.

C2—16 to 29 inches; grayish brown (10YR 5/2) clay,
very dark grayish brown (10YR 3/2) moist; weak
very thin platy structure; very hard, friable; common
roots; strongly acid; clear wavy boundary.

C3—29 to 35 inches; grayish brown (10YR 5/2) clay,
very dark grayish brown (10YR 3/2) moist; massive;
very hard, friable; few roots; strongly acid; clear
wavy boundary.

C4—35 to 60 inches; grayish brown (10YR 5/2) clay,
very dark grayish brown (10YR 3/2) moist; massive;
very hard, friable; few roots; few fine accumulations
of salts as threads; strongly acid.

The soil is slightly acid to strongly acid. Colors of the
soil are inherited from the dark colored shales.

The A horizon has value of 4 to 6 (3 to 5 moist) and
chroma of 1 or 2 in hue of 10YR or 2.5Y. It is silty clay
loam or clay and is 2 to 6 inches thick. The C horizon
has value of 4 to 6 (3 to 5 moist) and chroma of 1 or 2
in hue of 10YR or 2.5Y. It is silty clay loam or clay and
has an average of 45 to 60 percent clay.

Stovho series

The Stovho series consists of deep, well drained soils
that formed in silty materials overlying limestone. These
soils are on mountains. Permeability is moderately slow.
Slopes range from 4 to 40 percent.

Stovho soils commonly are adjacent to Citadel and
Trebor soils in the landscape. Citadel soils are warmer
than and are below Stovho soils. Trebor soils are shal-
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lower to limestone bedrock and generally are above
Stovho soils.

Typical pedon of Stovho silt loam in an area of Stovho
association, rolling, 950 feet north and 2,530 feet east of
the southwest corner of sec. 35, T. 3 N,, R. 1 E.:

O—1 inch to 0; forest litter and partially decomposed
forest litter.

A1—0 to 4 inches; dark grayish brown (10YR 4/2) silt
loam, black (10YR 2/1) moist; moderate very fine
and fine subangular blocky structure; slightly hard,
friable; many very fine to medium roots; many worm
casts of grayish brown (10YR 5/2); slightly acid;
clear wavy boundary.

A2—4 to 7 inches; light brownish gray (10YR 6/2) silt
loam, brown (10YR 4/3) moist; weak thick platy
structure parting to weak fine subangular blocky;
soft, very friable; discontinuous and lenticular in
shape; many very fine to medium roots; medium
acid; clear wavy boundary.

B&A—7 to 11 inches; brown (7.5YR 5/4) siity clay loam,
dark brown (7.5YR 3/4) moist (B2t); light brownish
gray (10YR 4/3) silt loam moist (A2); weak fine and
medium subangular blocky structure; slightly hard,
friable; many fine to coarse roots; few fragments of
limestone; medium acid; clear wavy boundary.

B21t—11 to 16 inches; brown (10YR 5/3) silty clay, dark
brown (7.5YR 4/4) moist; exterior of ped dark brown
(7.5YR 3/3) moist; strong fine and medium blocky
structure with silt coats on faces of peds; hard, firm,
sticky and plastic; common fine to coarse roots;
medium acid; gradual wavy boundary.

B22t—16 to 28 inches; light brown (7.5YR 6/3) silty clay,
dark brown (7.5YR 4/3) moist; exterior ped of dark
brown (7.5YR 3/3) moist; strong medium prismatic
structure parting to moderate medium blocky; hard,
firm, sticky and plastic; common fine to coarse
roots; medium acid; clear wavy boundary.

B3—28 to 36 inches; very pale brown (10YR 7/3) clay
loam, brown (10YR 5/3) and pale brown (10YR 6/3)
moist; moderate fine and medium blocky structure;
slightly hard, friable, slightly sticky and slightly plas-
tic; common fine to coarse roots; strong efferves-
cence; mildly alkaline; gradual wavy boundary.

C1ca—36 to 58 inches; very pale brown (10YR 8/3)
cobbly silt loam, pale brown (10YR 6/3) moist; mas-
sive; slightly hard, friable; common fine and medium
roots; 20 percent by volume fragments of limestone;
common fine accumulations of carbonate; violent ef-
fervescence; moderately alkaline; diffuse boundary.

C2ca—58 to 60 inches; very pale brown (10YR 7/4)
cobbly silt loam, light yellowish brown (10YR 6/4)
moist; massive; slightly hard, friable; common fine
and medium roots; 15 percent by volume fragments
of limestone; many fine threads and spherical accu-
mulations of carbonate; strong effervescence; mod-
erately alkaline.
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The solum ranges from 28 to 60 inches in thickness.
Depth to free carbonates is from 25 to 60 inches. Frac-
tured limestone bedrock is at a depth of 40 inches or
more. Worm activity is common in the upper 6 inches of
the solum.

The A1 horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2 in hue of 10YR or 7.5YR. It is silt loam
or loam and is 3 to 8 inches thick. The A2 horizon has
value of 5 through 7 (4 or 5 moist) and chroma of 2 or 3
in hue of 10YR or 7.5YR. It is silt loam, loam, or very
fine sandy loam. Some pedons do not have a B&A
horizon. The B2t horizon has value of 5 to 7 (4 or 5
moist) and chroma of 3 or 4 in hue of 10YR to 7.5YR. It
typically is silty clay loam or clay but ranges to clay loam
or channery clay. It is between 35 and 45 percent con-
tent of clay.

St. Onge series

The St. Onge series consists of deep, well drained
soils that formed in calcareous, stratified loamy alluvium.
These soils are on terraces, bottom lands, and alluvial
fans. Permeability is moderate. Slopes are 0 to 2 per-
cent.

St. Onge soils commonly are adjacent to Barnum and
Swint soils in the landscape. Barnum soils do not have a
mollic epipedon and are below St. Onge soils. Swint
soils have a mollic epipedon less than 20 inches thick
and generally are above St. Onge soils.

Typical pedon of St. Onge loam, 0 to 2 percent slopes,
2,900 feet west and 1,100 feet south of the northeast
corner of sec. 11, T.7N,,R. 2 E.:

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak very fine
and fine granular structure; hard, friable; strong ef-
fervescence; mildly alkaline; abrupt smooth bound-
ary.

A12—7 to 17 inches; very dark grayish brown (10YR 3/
2) silt loam, black (10YR 2/1) moist; weak coarse
and medium subangular blocky structure; hard, fri-
able; strong effervescence; mildly alkaline; clear
wavy boundary.

A13—17 to 24 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; weak
medium prismatic structure parting to weak medium
and coarse subangular blocky; hard, friable; few fine
accumulations of carbonate; strong effervescence;
mildly alkaline; clear wavy boundary.

C1—24 to 32 inches; brown (7.5YR 5/4) loam, dark
brown (7.5YR 4/3) moist; weak medium prismatic
structure; hard, friable; few fine accumulations of
carbonate; strong effervescence; mildly alkaline;
gradual wavy boundary.

C2—32 to 42 inches; light brown (7.5YR 6/4) loam, dark
brown (7.5YR 4/4) moist; massive; hard, friable;
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many fine accumulations of carbonate; violent ef-
fervescence; mildly alkaline; gradual boundary.

C3—42 to 52 inches; brown (7.5YR 5/4) fine sandy
loam, dark brown (7.5YR 4/4) moist; massive; soft,
very friable; common fine accumulations of carbon-
ate; strong effervescence; mildly alkaline; clear wavy
boundary.

C4—52 to 60 inches; brown (10YR 5/3) silt loam, dark
brown (10YR 4/3) moist; massive; hard, friable;
many fine accumulations of carbonates; violent ef-
fervescence; mildly alkaline.

The mollic epipedon is 20 to more than 40 inches in
thickness. Typically, the depth to free carbonates is from
0 to 10 inches, but some pedons are leached to a depth
of 18 inches.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 to 3. It is loam, silt loam, or very fine sandy
loam and ranges from 20 to 48 inches in thickness. The
C horizon has value of 5 or 6 (4 or 5 moist) and chroma
of 2 to 4 in hue of 5YR to 10YR. It typically is stratified
with loam, fine sandy loam, silt loam, very fine sandy
loam, and clay loam.

Swint series

The Swint series consists of deep, well drained soils
that formed in stratified reddish loamy alluvium. These
soils are on terraces and alluvial fans. Permeability is
moderate. Slopes range from 0 to 4 percent.

Swint soils commonly are adjacent to Barnum and
Vale soils in the landscape. Barnum soils do not have a
mollic epipedon and generally are below Swint soils.
Vale soils have an argillic horizon and generally are
above Swint soils.

Typical pedon of Swint silt loam, 1,150 feet south and
1,100 feet east of the northwest corner of sec. 28, T. 7
N.,R. 2 E.:

Ap—o0 to 8 inches; dark reddish gray (5YR 4/2) silt loam,
dark reddish brown (5YR 2/2) moist; moderate fine
subangular blocky structure; hard, very friable; few
roots; slight effervescence; mildly alkaline; abrupt
smooth boundary.

A12—8 to 14 inches; dark reddish gray (5YR 4/2) silt
loam, dark reddish brown (5YR 2/2) moist; weak
medium subanguiar blocky structure parting to weak
fine granular; hard, very friable; common fine reddish
brown (5YR 5/4) worm channels; few roots; slight
effervescence; mildly alkaline; clear wavy boundary.

C1—14 to 27 inches; light reddish brown (5YR 6/4) silt
loam, reddish brown (5YR 4/4) moist; weak medium
subangular blocky structure; hard, very friable; few
roots; dark reddish gray (5YR 4/2) organic coats
along worm channels; strong effervescence; moder-
ately alkaline; clear wavy boundary.
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C2—27 to 44 inches; reddish brown (5YR 5/3) silt loam,
reddish brown (5YR 4/3) moist; weak coarse suban-
gular blocky structure; hard, very friable; strong ef-
fervescence; moderately alkaline; clear wavy bound-
ary.

C3—44 to 60 inches; light reddish brown (5YR 6/4) very
fine sandy loam, reddish brown (5YR 4/4) moist;
massive; hard, very friable; strong effervescence;
moderately alkaline.

The mollic epipedon is 10 to 20 inches thick. Free
carbonates are at the surface or within a depth of 8
inches. Buried horizons are in some pedons.

The A horizon has value of 3 to 5 dry (2 or 3 moist)
and chroma of 2 or 3 in hue of 5YR or 10YR. It is silt
loam, loam, or very fine sandy loam. The C horizon has
value of 4 to 6 (3 to 5 moist) and chroma of 3 to 6 in
hue of 2.5YR to 7.5YR. It is loam, silt loam, or very fine
sandy loam and commonly is stratified with thin layers of
coarser material.

Tilford series

The Tilford series consists of deep, well drained soils
that formed in silty alluvium and material weathered from
reddish silty shales and siltstone. These soils are on
uplands. Permeability is moderate. Slopes range from 0
to 15 percent.

Tilford soils commonly are adjacent to Nevee and Vale
soils in the landscape. Nevee soils do not have a mollic
epipedon and are on steeper slopes generally above
Tilford soils. Vale soils have an argillic horizon.

Typical pedon of Tilford silt loam, 2 to 6 percent
slopes, 2,640 feet west and 1,960 feet north of the
southeast corner of sec. 32, T. 7 N.,, R. 2 E.

Ap—O0 to 6 inches; brown (7.5YR 4/3) silt loam, dark
brown (7.5YR 3/2) moist; moderate very fine and
fine granular structure; hard, very friable; many
roots; neutral; abrupt smooth boundary.

B21—6 to 9 inches; brown (7.5YR 5/3) silt loam, dark
brown (7.5YR 3/3) moist; moderate coarse prismatic
structure parting to moderate fine and medium su-
bangular blocky; hard, friable; common roots; slight
effervescence; neutral; clear smooth boundary.

B22—9 to 20 inches; light brown (7.5YR 6/4) silt loam,
brown (7.5YR 4/4) moist; moderate coarse prismatic
structure parting to moderate fine and medium su-
bangular blocky; hard, friable; common roots; strong
effervescence; mildly alkaline; gradual wavy bound-
ary.

B3ca—20 to 30 inches; light brown (7.5YR 6/4) silt
loam, brown (7.5YR 5/4) moist; weak coarse pris-
matic structure; hard, friable; few roots; disseminat-
ed carbonates and threads of carbonates; violent
effervescence; mildly alkaline; gradual wavy bound-

ary.
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C1—30 to 43 inches; pink (7.5YR 7/4) silt loam, light
brown (7.5YR 6/4) moist; massive; slightly hard, fri-
able; few roots; violent effervescence; mildly alka-
line; gradual wavy boundary.

C2—43 to 60 inches; pink (7.5YR 7/4) silt loam, brown
(7.5YR 5/4) moist; massive; very hard, very firm; few
roots; violent effervescence; mildly alkaline.

The solum ranges from 16 to 31 inches in thickness.
Depth to free carbonates is from 0 to 10 inches. In some
pedons, silty shale is at a depth below 40 inches.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 2 or 3 in hue of 10YR or 7.5YR. It is silt loam
or loam and is 3 to 6 inches thick. The B2 horizon has
value of 4 to 6 (3 or 4 moist) and chroma of 3 to 6 in
hue of 7.5YR to 2.5YR. It typically is silt loam, but some
pedons are loam and have an average 18 to 25 percent
clay content. The B3 horizon has value of 5 or 6 (4 or 5
moist) and chroma of 4 to 6 in hue of 7.5YR to 2.5YR.
The C horizon has value of 5 to 7 (4 to 6 moist) and
chroma of 4 to 6 in hue of 7.5YR to 2.5YR.

Trebor series

The Trebor series consists of moderately deep, well
drained soils that formed in material weathered from
underlying limestone. These soils are on mountains. Per-
meability is moderately slow. Slopes range from 6 to 30
percent.

Trebor soils commonly are adjacent to Citadel and
Stovho soils in the landscape. Citadel soils have fewer
coarse fragments, a thicker argillic horizon, and generally
are at a lower elevation. Stovho soils are more than 40
inches deep to bedrock and have fewer coarse frag-
ments.

Typical pedon of Trebor silt loam in an area of Trebor-
Rock outcrop association, hilly, 2,475 feet east and 660
feet north of the southwest corner of sec. 31, T. 3 N, R.
2E.:

O—1 inch to 0; forest litter and partially decomposed
forest litter.

A2—0 to 2 inches; pinkish gray (7.5YR 7/2) silt loam,
dark brown (7.5YR 4/3) moist; weak medium and
thick platy structure; slightly hard, friable; many fine
roots; slightly acid; abrupt wavy boundary.

B2t—2 to 6 inches; reddish brown (5YR 5/3) channery
silty clay, reddish brown (5YR 4/3) moist; surfaces
of peds dark reddish brown (5YR 3/3) moist; weak
coarse prismatic structure parting to moderate fine
and medium blocky; very hard, firm, sticky and plas-«
tic; common fine and coarse roots; common fine
pores; 20 percent fragments of limestone; neutral;
gradual wavy boundary.

B3—6 to 10 inches; reddish brown (5YR 5/3) and very
pale brown (10YR 7/4) channery silt loam, reddish
brown (5YR 4/3) and yellowish brown (10YR 5/4)
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moist; moderate fine and medium subangular blocky
structure; hard, friable; slightly sticky and slightly
plastic; few fine and coarse roots; 30 percent frag-
ments of limestone; slight effervescence; mildly al-
kaline; gradual wavy boundary.

C—10 to 30 inches; yellow (10YR 8/6) channery silt
loam, brownish yellow (10YR 6/6) moist; weak
medium and coarse subangular blocky structure;
hard, friable; few fine and coarse roots; 45 percent
fragments of limestone; strong effervescence; mod-
erately alkaline; gradual wavy boundary.

R—30 to 40 inches; fractured limestone.

The solum ranges from 8 to 22 inches in thickness.
Depth to the base of the argillic horizon is 5 to 10
inches. Depth to bedrock is 20 to 40 inches. Depth to
free carbonates is 5 to 14 inches. Coarse fragments of
limestone range to 50 percent in the solum and to 70
percent in the C horizon.

The A2 horizon has value of 4 to 7 (3 to 5 moist) and
chroma of 2 or 3 in hue of 7.5YR or 10YR. It is loam or
silt loam and is from 1 inch to 4 inches thick. Some
pedons have an A1 horizon 1 inch or less in thickness.
Some pedons have a B&A horizon. The B2t horizon has
value of 5 or 6 (3 or 4 moist) and chroma of 3 or 4 in
hue of 5YR or 7.5YR. It is channery clay loam, channery
clay, or channery silty clay and has an average of 35 to
40 percent clay content. The C horizon is very channery
silt loam, very channery loam, very channery clay loam,
channery silt loam, channery loam, or channery clay
loam.

Vale series

The Vale series consists of deep, well drained soils
that formed in silty and loamy alluvium from reddish silty
shale. These soils are on uplands. Permeability is moder-
ate. Slopes range from 0 to 9 percent.

Vale soils commonly are adjacent to Nevee, Tilford,
and Spearfish soils in the landscape. Nevee and Spear-
fish soils do not have a mollic epipedon and an argillic
horizon. Tilford soils do not have an argillic horizon.
Spearfish soils have soft bedrock at a depth of 6 to 20
inches and are on steeper slopes generally above Vale
soils.

Typical pedon of Vale silt loam, 0 to 2 percent slopes,
450 feet west and 2,250 feet south of the northeast
corner of sec. 29, T. 7 N, R. 2 E.:

Ap—0 to 6 inches; dark brown (7.5YR 4/2) silt loam,
dark brown (7.5YR 3/2) moist; weak fine granular
structure; soft, friable; mildly alkaline; abrupt smooth
boundary.

B21t—6 to 12 inches; dark brown (7.5YR 4/3) silty clay
loam, dark brown (7.5YR 3/2) moist; moderate
coarse prismatic structure parting to moderate
medium subangular blocky structure; hard, firm,
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slightly sticky; shiny films on surfaces of peds; mildly
alkaline; gradual wavy boundary.

B22t—12 to 19 inches; brown (7.5YR 5/4) silty clay
loam, dark brown (7.5YR 4/4) moist; moderate
coarse prismatic structure parting to moderate
medium subangular blocky structure; shiny films on
all surfaces of peds; hard, firm, slightly sticky; strong
effervescence; moderately alkaline; clear wavy
boundary.

B3ca—19 to 27 inches; light brown (7.5YR 6/4) loam,
dark brown (7.5YR 4/4) moist; weak coarse prismat-
ic structure parting to weak coarse subangular
blocky structure; shiny films on vertical surfaces of
peds; slightly hard, friable, slightly sticky; few fine
accumulations of carbonate; violent effervescence;
moderately alkaline; gradual wavy boundary.

Cica—27 to 38 inches; light brown (7.5YR 6/4) loam,
brown (7.5YR 5/4) moist; massive; hard, friable,
slightly sticky; common medium accumulations of
carbonate; violent effervescence; strongly alkaline;
clear smooth boundary.

C2—38 to 60 inches; light brown (7.5YR 6/4) loam,
brown (7.5YR 5/4) moist; few medium mottles of
pinkish gray (7.5YR 7/2); massive; hard, friable,
slightly sticky; violent effervescence; moderately al-
kaline.

The solum ranges from 19 to 41 inches in thickness.
Depth to free carbonates is from 12 to 26 inches. The
mollic epipedon is 7 to 20 inches thick.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 2 or 3 in hue of 7.5YR or 10YR. It is silt loam
or very fine sandy loam and is 4 to 9 inches thick. The
B2t horizon has value of 4 to 6 (3 to 5 moist) and
chroma of 2 to 4. It typically is silty clay loam, but in
some pedons it is clay loam, or silt loam and has an
average 25 to 35 percent clay content. The B3ca horizon
and the Cca horizon are silty clay loam, loam, or siit
loam.

Vanocker series

The Vanocker series consists of deep, well drained
soils that formed in material weathered from sedimentary
rock. These soils are on mountains. Permeability is mod-
erate. Slopes range from 15 to 60 percent.

Vanocker soils commonly are adjacent to Citadel soils
in the landscape. Citadel soils have more clay than Van-
ocker soils. They have an argillic horizon, and are on
upper slopes generally above Vanocker soils.

Typical pedon of Vanocker loam in an area of Van-
ocker-Citadel association, steep, 1,428 feet north and
1,224 feet west of the southeast corner of sec. 28, T. 4
N, R.1E.

O—1 inch to O; forest litter and partially decomposed
forest litter.
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A1—0 to 4 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak fine granu-
lar structure; soft, very friable; 10 percent coarse
fragments; many roots; neutral; clear smooth bound-
ary.

B21—4 to 11 inches; brown (7.5YR 5/4) channery clay
loam, dark brown (7.5YR 4/3) moist; weak coarse
prismatic structure parting to weak fine and medium
subangular blocky; hard, firm; 15 percent coarse
fragments; neutral; clear wavy boundary.

B22—11 to 15 inches; brown (7.5YR 5/4) channery clay
loam, dark brown (7.5YR 4/3) moist; weak coarse
prismatic structure parting to weak fine subangular
blocky; hard, friable; 35 percent coarse fragments;
neutral; clear wavy boundary.

The thickness of the solum and depth to carbonates
range from 10 to 25 inches. Depth to bedrock is 40 to
more than 60 inches. Coarse fragments of limestone or
sandstone, by volume, increase as depth increases and
range from 10 to 20 percent in the A horizon and from
40 to 80 percent in the lower part of the C horizon.

The A1 horizon has value of 4 or 5 (2 to 4 moist) and
chroma of 1 to 3 in hue of 10YR or 7.5YR. It is loam,
gravelly loam, or channery loam. The B2 horizon has
value of 5 to 7 (4 or 5 moist) and chroma of 2 to 5 in
hue of 7.5YR or 5YR. It is channery loam or channery
clay loam. The C horizon has hue of 10YR to 2.5YR.
Color is determined by the source of the material.

Virkula series

The Virkula series consists of deep, well drained soils
that formed in material weathered from igneous and
metamorphic material. These soils are on mountains.
Permeability is moderately slow. Slopes range from 6 to
35 percent.

Virkula soils commonly are adjacent to Citadel and
Grizzly soils. Citadel soils have carbonates in the C hori-
zon and generally are below Virkula soils. Grizzly soils
have fewer coarse fragments in the solum than Virkula
soils.

Typical pedon of Virkula silt loam, in an area of Virkula
association, hilly, 1,100 feet west and 600 feet south of
the northeast corner of sec. 19, T. 5 N., R. 3 E.

O—1 inch to 0; decomposed and partially decomposed
forest litter, mainly needles, twigs, and leaves.

A1—0 to 1 inch; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak fine
and medium granular structure; slightly hard, very
friable; common fine and medium roots; medium
acid; abrupt smooth boundary.

A2—1 to 12 inches; very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) moist; weak thin and
medium platy structure; slightly hard, very friable;
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common fine and coarse roots; many pores; medium
acid; clear smooth boundary.

B&A—12 to 15 inches; brown (10YR 5/3) silty clay loam,
dark brown (10YR 4/3) moist (B2t) and very pale
brown (10YR 7/3) silt loam, brown (10YR 5/3) moist
(A2); weak coarse prismatic structure parting to
moderate medium subangular blocky; hard, friable;
common roots; common fine pores; medium acid;
clear wavy boundary.

B2t—15 to 29 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 4/3) moist; strong coarse prismatic
structure parting to strong fine and medium blocky;
very hard, firm, sticky and plastic; few fine and
coarse roots; common fine pores; shiny film on sur-
faces of peds; medium acid; clear wavy boundary.

B3—29 to 36 inches; pale brown (10YR 6/3) clay loam,
dark brown (10YR 4/3) moist; weak coarse prismat-
ic structure parting to moderate subangular blocky;
very hard, firm, sticky and plastic; few coarse roots;
common fine pores; shiny films on surfaces of peds;
medium acid; clear wavy boundary.

C—36 to 60 inches; pale brown (10YR 6/3) gravelly clay
loam, yellowish brown (10YR 5/4) moist; massive;
very hard, firm, slightly sticky and plastic; 15 percent
fragments of igneous rock; slightly acid.

The solum ranges from 22 to 55 inches in thickness.
Depth to igneous bedrock is more than 40 inches. In
some pedons, rock fragments range to as much as 65
percent in the lower part of the C horizon.

The A1 horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 2 or 3 in hue of 10YR or 7.5YR. It is loam or
silt loam. Some pedons do not have an A1 horizon. The
A2 horizon has value of 5 to 8 (4 to 7 moist) and chroma
of 2 or 3 in hue of 7.5YR to 2.5Y. It is loam, silt loam, or
very fine sandy loam. Some pedons do not have a B&A
horizon. The B2t horizon has value of 5 to 7 (4 to 6
moist) and chroma of 2 to 4 in hue of 2.5YR to 2.5Y. It
has an average of 35 to 50 percent clay content.

Weber series

The Weber series consists of well drained, deep soils
that formed in loamy outwash material overlying sandy
and gravelly alluvium or outwash. These soils are on
uplands and high terraces. Permeability is moderate
through the solum and is very rapid in the underlying
sand and gravel. Slopes are 0 to 2 percent.

Weber soils commonly are adjacent to and generally
are above Swint soils in the landscape. Swint soils
formed in silty alluvium, and do not have an argillic
horizon.

Typical pedon of Weber loam, 0 to 2 percent slopes,
980 feet east and 1,490 feet south of the northwest
corner of sec. 26, T.6 N., R. 3 E.:
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A11—0 to 2 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; weak thin
platy structure parting to moderate very fine and fine
granular; slightly hard, very friable; many roots;
slightly acid; abrupt smooth boundary.

A12—2 to 7 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; weak very
fine subangular blocky structure parting to weak fine
and medium granular; slightly hard, very friable;
many roots; slightly acid; clear irregular boundary.

B21t—7 to 15 inches; brown (7.5YR 5/3) silty clay loam,
dark brown (7.5YR 4/3) moist; moderate medium
and coarse prismatic structure parting to moderate
very fine and fine subangular blocky; hard, friable;
common roots; slightly acid; gradual smooth bound-
ary.

B22t—15 to 23 inches; brown (7.5YR 5/3) silty clay
loam, dark brown (7.5YR 4/3) moist; moderate
medium and coarse prismatic structure parting to
moderate fine and medium subangular blocky; hard,
friable; common roots; slightly acid; gradual wavy
boundary.

{IiCca—23 to 60 inches; light brown gravelly loamy sand;
violent effervescence.

The solum ranges from 14 to 28 inches in thickness.
Depth to free carbonates is from 13 to 25 inches. Depth
to the underlying sand and gravel is from 20 to 40
inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 2 or 3 in hue of 10YR or 7.5YR. It is loam or
silt loam and is 3 to 8 inches thick. The B2t horizon has
value of 5 to 7 (3 to 6 moist) and chroma of 2 or 3 in
hue of 7.5YR or 5YR. It is silty clay loam or clay loam
and has an average 18 to 35 percent clay content.

Winetti series

The Winetti series consists of deep, somewhat exces-
sively drained soils that formed in alluvium derived from
sedimentary rock. These soils are on narrow valley bot-
toms and on terraces. Permeability is moderately rapid.
Slopes range from 2 to 6 percent. Winetti soils common-
ly are adjacent to Gypnevee, Nevee, and Swint soils.
These soils contain more silt and clay and do not have
fragments of rock. Swint soils are on similar landscapes.
Gypnevee and Nevee soils are on steeper slopes at a
higher elevation than Winetti soils.

Typical pedon of Winetti cobbly loam, 2,310 feet north
and 825 feet west of the southeast corner of sec. 22, T.
6N,R 2E.

A1—0 to 5 inches; grayish brown (10YR 5/2) cobbly
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; soft, very friable; many
roots; strong effervescence; mildly alkaline; abrupt
smooth boundary.
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C1—5 to 8 inches; pale brown (10YR 6/3) gravelly
sandy loam, brown (10YR 4/3) moist; weak fine
granular structure; soft, very friable; 30 percent
gravel; common roots; strong effervescence; moder-
ately alkaline; abrupt smooth boundary.

C2—8 to 60 inches; pale brown (10YR 6/3) gravelly
sandy loam, brown (10YR 4/3) moist; massive; soft,
very friable; 40 percent gravel; common roots;
strong effervescence; moderately alkaline.

Rock fragments are 35 to as much as 50 percent by
volume. Free carbonates are at the surface or within a
depth of a few inches.

The A horizon has value of 5 or 6 (3 or 4 moist) and
chroma of 2 to 4 in hue of 5YR to 10YR. It is cobbly
loam or gravelly loamy sand. The C horizon has value of
5 to 7 (4 to 6 moist) and chroma of 3 to 6 in hue of 5YR
to 10YR. It is stratified gravelly and very gravelly sandy
loam and cobbly loam.

Formation of the soils

In this section the five factors of soil formation are
discussed as they apply to the soils in Lawrence County.

Factors of soil formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic agen-
cies. The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical compo-
sition of the parent material, (2) the climate under which
the soil material has accumulated and existed since ac-
cumulation, (3) the plant and animal life on and in the
soil, (4) the relief, or lay of the land, and (5) the length of
time the forces of soil formation have acted on the soil
material.

Climate and plant and animal life, chiefly plants, are
active factors of soil formation. They act on the parent
material that has accumulated through the weathering of
rocks and slowly change it to a natural body that has
genetically related horizons. The effects of climate and
plant and animal life are conditioned by relief. The parent
material also affects the kind of soil profile that is formed
and, in extreme cases, determines it almost entirely. Fi-
nally, time is needed for changing the parent material
into a soil profile. It may be much or little, but some time
is always required for differentiation of soil horizons. Usu-
ally a long time is required for the development of dis-
tinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. Many of the
processes of soil development are unknown.
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Climate

Climate is a factor in soil formation because of its
direct influence on the rates at which the chemical and
physical processes of weathering take place. Lawrence
County has a continental climate characterized by hot
summers and cold winters. The average annual air tem-
perature is about 47 degrees F in the northern part and
42 degrees F in the southwestern part of the county.
The average annual precipitation is 17 inches. Seventy
percent of this precipitation falls during the growing
season (April-September). Annual precipitation is about 7
inches more in the higher elevations of the mountains
than in other parts of the county. Climate alone does not
account for local differences among the soils. Its effects
are modified by the influences of the other four factors
of soil formation.

Plant and animal life

Plants, animals, insects, earthworms, bacteria, and
fungi play an important part in soil formation.

Plants influence soil formation by furnishing organic
matter, by opening up the soil, and by supplying a stable
cover over the soil. Bacteria and fungi help break down
the organic matter produced by plants. Earthworms and
burrowing animals help to keep the soil open and
porous. Man influences the formation of soil by mixing
the soil, by adding water or draining, and by changing
the plant community or its use.

Parent material

Most of the soils in Lawrence County are formed in
material that was derived from limestone, sandstone,
siltstone, and shale. Some of the soils on mountains in
the Black Hills are formed in material weathered from
igneous and metamorphic rock. The parent material af-
fects many of the chemical and physical characteristics
of the soil, for example, color, texture, reaction, and
consistence.

Ten major geologic formations (4, 7) are at or near the
surface in Lawrence County, together with several other
formations of minor significance. These formations great-
ly influence the kinds of soils in the county. They range
in age from the metamorphic and igneous rocks of the
pre-Cambrian Series to the Niobrara Formation of the
Upper Cretaceous Series. The formations are exposed in
bands of varying width that extend from the higher eleva-
tions in the south-central and southwestern parts of the
county in a generally radiating pattern. This pattern of
exposure is a result of the Black Hills Uplift and subse-
guent erosion cycles (3).

The pre-Cambrian consists of metamorphic and ig-
neous rocks of schist, slate, porphyry, and granite.
Buska and Grizzly soils are formed in material weathered
from these rocks.

The Pahasapa Limestone consists of massive light
colored limestone. Stovho and Trebor soils formed in
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material weathered from Pahasapa Limestone. Discontin-
uous exposures of buff sandstone and greenish shale of
the Deadwood Formation appear below the Pahasapa
Limestone in places.

Massive gray laminated limestone of the Minnekahta
Formation rings the outer edge of the Black Hills. Paun-
saugunt soils are formed in material weathered from this
limestone. Exposures of red shale and sandstone of the
Opeche Formation and yellow to red sandstone of the
Minnelusa Sandstone are below the Minnekahta Limes-
tone in places. The Citadel and Vanocker soils are
formed in material weathered from these formations.

The Spearfish Formation consists of red siltstone,
sandy shale, and soft sandstone. It has layers of
gypsum. This Formation extends from the foot slopes to
the base of the outer rim of the Black Hills. Gypnevee
and Rekop soils show many of the characteristics inher-
ited from the Spearfish Formation.

The Sundance Formation is immediately above the
Spearfish Formation. It is interbedded greenish gray
shale and yellow fine grained sandstone that has thin
lenses of limestone. Bridget and Canyon soils are
formed in material weathered from the Sundance Forma-
tion. Small exposures of green to maroon shale of the
Morrison Formation are above the Sundance Formation
in places.

A conspicuous feature known as the Dakota Hogback
forms an outer rim of the Black Hills uplift. Formations of
the Dakota, or Inyan Kara Group, are exposed on this
ridge. Lakota Sandstone and Fall River Sandstone are
the main formations of this group in Lawrence County.
The Lakota Formation is a coarse, hard, crossbedded,
mostly buff to gray sandstone. The Fall River Formation
is a massive, crossbedded, ripple-marked, iron-stained
sandstone interbedded with thin beds of sandy shale
and siltstone. Butche and Lakoa soils are formed in
material weathered from these formations.

Exposures of the Graneros Shale Formation extend
away from the Dakota Hogback to the plains to the
northeast. This Formation consists of three distinct parts
which are, from the lower part to the upper part, Skull
Creek Shale, Mowry Shale, and Belle Fourche Shale.
These shales are strongly acid to extremely acid and
have a high resistance to slaking. Grummit and Snomo
soils are among the soils that are formed in material
weathered from the Graneros Formation.

The Greenhorn Formation is exposed in the northeast
part of Lawrence County. It is dark gray calcareous
shale. The Enning soils formed in material weathered
from the Greenhorn formation.

Relief

Relief, or lay of the land, influences soil formation.
Length of slope, steepness, and direction of slope influ-
ence drainage, runoff, erosion, plant cover, and soil tem-
perature. Enning and Spearfish soils are examples of
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soils that lose much rainfall because of excessive runoff.
Excessive runoff decreases the amount of moisture that
enters the soil and increases the amount of soil that is
lost to erosion. Organic matter accumulates in thin
layers, and the soils are calcareous at or near the sur-
face. More moisture enters the Nunn, Satanta, and Vale
soils because runoff is not as rapid as on the Enning and
Spearfish soils. As a result, the layers of soil in which
organic matter accumulates are thicker and they are
leached of carbonates to a greater depth.

Time

The length of time that the soil has been exposed to
the other four factors of soil formation is reflected in the
kinds of soil that have formed.

The oldest soils are on those parts of the landscape
that have been stable for the longest time. In Lawrence
County, Stovho soils in the mountains and Nunn soils on
high terraces are examples of old soils. The youngest
soils are on those parts of the landscape where erosion
takes place almost as rapidly as weathering or on active
flood plains which receive new material each time the
soils flood. Canyon and Spearfish soils are young soils
that are subject to active natural erosion, and Barnum
soil is a young alluvial soil.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
system should refer to “Soil taxonomy” (70).

The system of classification has six categories. Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. In
this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 22, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
Each order is identified by a word ending in so/. An
example is Entisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
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order. An example is Orthents (Orth, meaning common,
plus ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Torriorthents (7Torr, mean-
ing hot and dry, plus Orthent, the suborder of Entisols
that have a aridic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Ustic identifies the subgroup that is
thought to typify the great group. An example is Ustic
Torriorthents.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is coarse-silty, mixed (calcareous),
mesic, Ustic Torriorthent.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim. An area difficult to reclaim after the re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.

Available water capacity (avallable moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
VEIY [OW.....rriicriniinree e ssasssscnes 0to3
LOW...etrtrieterrrersinnone st e sne e aenenenes 3to6
Moderate..........cooevrnnir e 6to9
HIGh...covririri i More than 9

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Bottom land. The normal flood plain of a stream, sub-
ject to frequent flooding.

Calcareous soll. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
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hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
bring clods to the surface. A form of emergency
tilage to control soil blowing.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A clay-
pan is commonly hard when dry and plastic or stiff
when wet.

Complex, soil. A map unit of two or more kinds of soil
occurring in such an intricate pattern that they
cannot be shown separately on a soil map at the
selected scale of mapping and publication.

Conslstence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of
grass or close-growing crops are alternated with
strips of clean-tilled crops or summer fallow.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Crop residue management. A system of retaining crop
residue on land between harvest and replanting to
prevent erosion and insure future crop production.

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Deferred grazing. A delay in grazing until range plants
have reached a specified stage of growth. Grazing is
deferred in order to increase the vigor of forage and
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to allow desirable plants to produce seed. Contrasts
with continuous grazing and rotation grazing.
Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:
Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.
Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.
Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.
Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.
Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.
Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.
Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
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surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and “climatic
moors.”

Erosion. The wearing away of the land surface by run-
ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes a bare
surface.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes.

Excess salts. Excess water soluble salts. Excessive
salts restrict the growth of most plants.

Fallow. Cropland left idle in order to restore productivity
through accumulation of moisture. Summer fallow is
common in regions of limited rainfall where cereal
grains are grown. The soil is tilled for at least one
growing season for weed control and decomposition
of plant residue.

Fast intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and long if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.
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Frost action. Freezing and thawing of soil moisture.
Frost action can damage structures and plant roots.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
normally lives, as opposed to the range or geo-
graphical distribution.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming
at or near the surface, in which an accumulation of
humified organic matter is mixed with the mineral
material. Also, a plowed surface horizon most of
which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of
resistant minerals as a result of the loss of silicate
clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) by prismatic or blocky
structure; (3) by redder or browner colors than those
in the A horizon; or (4) by a combination of these.
The combined A and B horizons are generally called
the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that from which
the solum is presumed to have formed. If the materi-
al is known to differ from that in the solum, the
Roman numeral |l precedes the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered, but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
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a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Irrigation. Application of water to soils to assist in pro-
duction of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed uni-
formly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled dis-
tribution.

Large stones. Rock fragments 10 inches (25 centi-
meters) or more across. lLarge stones adversely
affect the specified use.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. Inadequate strength for supporting loads.

Minimum tillage. Only the tillage essential to crop pro-
duction and prevention of soil damage.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.
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Permeability. The quality that enables the soil to trans-
mit water or air, measured as the number of inches
per hour that water moves through the soil. Terms
describing permeability are very slow (less than 0.06
inch), s/ow (0.06 to 0.20 inch), moderately slow (0.2
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate-
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches).

Piping. Moving water forms subsurface tunnels or pipe-
like cavities in the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from a semisolid to a plastic state.

Proper grazing use. Grazing rangeland at such intensity
that the quality of the vegetation will improve and
the amount of plant residue will be sufficient to con-
serve soil and water.

Range (or rangeland). Land that, for the most part,
produces native plants suitable for grazing by live-
stock; includes land supporting some forest trees.

Range condition. The health or productivity of forage
plants on a given range, in terms of the potential
productivity under normal climate and the best prac-
tical management. Condition classes generally rec-
ognized are—excellent, good, fair, and poor. The
classification is based on the percentage of original,
or assumed climax vegetation on a site, as com-
pared to what has been observed to grow on it
when well managed.

Range site. An area of range where climate, soil, and
relief are sufficiently uniform to produce a distinct
kind and amount of native vegetation.

Reaction, soil. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid............cooooiiiiii e Below 4.5
Very strongly acid........ . 851050
Strongly acid............... s 51t055
Medium acid........coooiiie 56t060
Slightly acid. ..o 6.1t065
Neutral. ..o 661073
Mildly alkaling.....c....cooiiiii 741078
Moderately alkaline...............cccocooinin. 791084
Strongly alkaling...........ccocooiiioiiii 8.51t09.0

Very strongly alkaline...................... 9.1 and higher

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged in stream channels
from a drainage area. The water that flows off the
land surface without sinking in is called surface
runoff; that which enters the ground before reaching
surface streams is called ground-water runoff or
seepage flow from ground water.
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Saline soil. A soil containing soluble salts in an amount
that impaires growth of plants. A saline soil does not
contain excess exchangeable sodium.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Slick spot. Locally, a small area of soil having a pud-
dled, crusted, or smooth surface and an excess of
exchangeable sodium. The soil is generally silty or
clayey, is slippery when wet, and is low in productiv-
ity.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25
centimeters) in diameter. Smalil stones adversely
affect the specified use.

Soil separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between speci-
fied size limits. The names and sizes of separates
recognized in the United States are as follows: very
coarse sand (2.0 millimeters to 1.0 millimeter);
coarse sand (1.0 to 0.5 millimeter); medium sand
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milii-
meter); very fine sand (0.10 to 0.05 millimeter); si/t
(0.05 to 0.002 millimeter); and clay (less than 0.002
millimeter).

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
and animal life characteristics of the soil are largely
confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.
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Stripcropping. Growing crops in a systematic arrange-
ment of strips or bands which provide vegetative
barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—pl/aty (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
soil, or partly worked into the soil, to provide protec-
tion from soil blowing and water erosion after har-
vest, during preparation of a seedbed for the next
crop, and during the early growing period of the new
crop.

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsoiling. Tilling a soil below normal plow depth, ordi-
narily to shatter a hardpan or claypan.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea. A
stream terrace is frequently called a second bottom,
in contrast with a flood plain, and is seldom subject
to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
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classes, in order. of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, silly clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying ‘“coarse,” “fine,” or ‘“very
fine.”

Thin layer. Otherwise suitable soil material too thin for
the specified use.

Tilth, soil. The condition of the soil, especially the soil
structure, as related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and
difficult to till.

Topsoil (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

Variant, soil. A soil having properties sufficiently differ-
ent from those of other known soils to justify a new
series name, but the limited geographic soil area
does not justify creation of a new series.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehole.

Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.
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Figure 2.—Pattern of soil landscapes in map unit 2.
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Figure 3.—Pattern of soil landscapes in map unit 8.
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Figure 4.—Stones on the surface of Canyon-Bridget complex, 9 to 50 percent slopes.
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Figure 6.—Wind stripcropping on Nevee silt loam, 2 to 6 percent slopes.
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Figure 7.—Rock outcrop of gypsum above Rekop and Gypnevee in Rekop-Gypnevee-Rock outcrop complex, 15 to 50
percent slopes.
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA

[Data were recorded in the period 1951-74 at Lead, South Dakotal

1 H
E Temperaturel 1 Precipitation
i i
i T T T Z years in H T TZ years 1in 107 T
i i H | 10 will have-- \ Average | ! will have-- | Average |
Month {Average|Average|{Average| T number of}Average|™ T inumber ofjAverage
\ daily |} daily | { Maximum | Minimum | growing | { Less | More }days withi{snowfall
tmaximumiminimum) {temperature|temperature| degree | tthan--}than--10.10 inchj
1 | i i higher I lower ! days' { i i } or more
i | i ]  than-- ! than-- ' i | i i
T OF 1 OF 1 OF i OF 1 OF 1 Units H In T In T In H H In
[] - 1 - t - 1 - - 1 ——— ] — 1 - 1 = ] 1 b
t 1 H ] 1 1 ] 1 ] ] 1
January----} 33.0 | 14,1} 23.6 5 60 i =21 | 16 + 1.19 | .52 | 1.72 | 5 i 15.3
1 1 ] 1 1 [] 1 ) ] 1
1 1 1 1 1 ' 1 ] 1
February---{ 36.1 | 17.4 | 26.8 | 60 | -13 1 11 ; 1.60 { .76 | 2.28 E 6 | 21.8
1 1 1 1 ) 1 ] ) 1 1 ¥
1 ] ] 1 1 1 t 1 [} t ]
Marche=e--- 39,7 + 20.4 1 30.1 ) 67 1 -8 i 46 | 2.15 { 1.12 | 2.97 | 6 i 26.8
] ] ] 1 () ] 1 ) 1 (] ]
] ] 1 1 ] 1 1 r 1 1 ]
April------ i 49,9 | 29,2 E 39.6 | 75 3 8 | 115 E 3.80 E 2.06 | 5.21 | 9 ! 30.3
1 ] 1 1 1 (] ]
1 ] ] 1 ] 1 1 1 1 1 )
May=eeeea-" i 61.3 1 39.7 1 50.5 | 83 i 21 | 334 1 4.62 ) 1.91 | 6.82 | 9 | 7.7
] ) ] 1 ] 1 1 ] 1 1 i
] ] ] ] L] 1 1 ] 1 1 i
June-~==---- 1 71.7 1 48.8 | 60.3 | 93 i 31 | 609 | 4.31 1 2.39 | 5.86 | 9 j 1.3
) (] [] [] 1 ) 1 (] 1 1 +
] t [ . ] 1 ] 1 ] 1 1 ]
July--====- 5 80.1 5 55.3 1 67.7 5 95 5 40 E 859 E 2.50 E 1.28 | 3.48 | 6 i .0
] 1 i ) ] ] ] ] 1 1 ]
August----- i 79.4 { 54,8 1 67.1 | 93 | 38 i 840 | 2.24 .81 | 3.38 1 5 ] .0
] (] 1 [] 1 ] ] 1 1 1 [}
1 1 ] I 1 i ) 1 1 ] ]
September--{ 68.0 | 44.4 | 56.2 | 90 ' 23 | 493 '} 1.93 | .49 | 3.07 | y ) 2.5
1 1 [} ] 1 [] ] 1 ] 1 1
t 1 1 ! 1 ) ] 1 1 1 1
October----} 57.6 | 36.5 { 47.1 | 80 1 14 i 273 f 1.45 1 .65 1 2.11 | 4 i 9.1
] 1 ] [} 1 t 1 1 t 1 1
] 1 1 ) 1 i ] ] ] 1 1
November---} 42.8 | 24.4 | 33.6 | 67 | -3 ' 46 7 1.61 7 .70 ) 2.35 | | 17.9
1 1 1 1 1 1 ] 1 [} ] 1
] 1 H 1 1 ] 1 1 ) 1 1
December---} 35.8 | 18.4 | 27.2 | 59 | -15 i 18 + 1.55 1 .91 | 2.11 |} 6 ! 19.9
A R T | | IR T |
[ ] 1 1 ] ] ] ] ]
Year----- i 54.6 E 33.6 | 44,2 ; 96 i -22 i 3,660 | 28.95 j23.64 133.97 | T4 i 152.6
1 ] t 1 1 1 i) 1 ] [}
1 1 ) 1 1 1 ] 1 | ]

14 growing degree day is a unit of heat available for plant growth, It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (400 F).
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TABLE 2.

[Data were recorded
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--TEMPERATURE AND PRECIPITATION DATA
in the period 1951-74 at Spearfish, South Dakotal

Temperature!

Precipitation

2 years 1n

72 years In 10} H
]

T i
! :
i i
T T T 1|
i ! E E 10 will have-- E Average | ! will have-- | Average |
Month |Average)Average|Average| T inumber of}Average|~ 1 inumber of|Average
{ daily | daily | i Maximum | Minimum | growing | ! Less | More (days withisnowfall
imaximumiminimum| itemperature|temperature| degree | ithan--{than--10.10 inch}
| ! i ! higher ! lower | days? ! ! ! ! or more |
) | ) i  than-- ! than-- ' i i \ i i
T OF T OF | O°F | oF TTTOF TORits 1 In 1 In | In ! [ In
i - i - - | - i - VT i R i i
January----{ 36.3 | 13.4 | 24,9 | 64 ! =22 { 33 B4 7 W25 ) LTT 2 i 9.0
i i | i i i i i \ i i
February---{ 39.7 2 16.6 | 28.2 | 67 E -17 | 23 L7900 W44y 1,06 ) 3 | 11.5
! i ! i i | i } ) ; i
Marche-=~-- R Y E 21.2 1 32.8 | 75 E -12 | 77 1 1.31 41 .50 ) 1.96 | 3 i 13.7
(] 1 1 1 ] (] : : : : :
Aprilo-oeee D56.3 1 31.7 1 44.0 | 83 ! 10 1 175 1 2.52 1 1.31 1 3.50 } 6 1 14.3
' | ' i i i ] i ' i i
May---eeeaa 1 67.4 1 42,2 1 54.9 89 | 23 i 462 4 3.37 1 1.66 | 4.77 | 7 i 2.5
] ! ! ] i ' ! ! d ! |
June---=~-- i 76.9 1 51.0 1% 63.8 | 97 i 34 | 714 1 3.93 § 2.02 | 5.49 | 7 i .5
1 ] ) ) 1 1 1 ] ] 1 )
1 1 1 1 1 1 1 1 ] 1 ]
July--==-"u i 85.7 4 57.0 } 71.3 | 101 | 42 1 970 { 1.87 { .70 | 2.81 E y | .0
! i i i | | | | ' i i
August----- i} 85.3 1 55.7 1 70.5 | 100 1 41 1 946 | t.94 | .75 | 2.90 | 5 E .0
i ' i i i i i | i i i
September--{ 74,1 | 44.9 | 59.5 | 95 i 26 | 585 | 1.55 | .43} 2.44 | v 5
1 1 1 1 ] ] ] 1 1 1 1
t ] ] ] ] ] ) ] 1 1 ]
October----{ 63.6 | 36.0 | 49.8 | 86 ! 13 i 333 ) 1.27 + .48 1 1.92 ) 3 | 5.1
i | } 1 i i i i | | i
November---{ 47.8 | 24.3 | 36.1 | 73 -5 770 .97 i w2 1wt 30 9.
| | | | i i i i | i '
December---| 39.4 | 17.8 | 28.6 | 66 1 18 | 39 1 .81 ! .26} 1.23 ! 3 1 12
1 1 1 1 (] 1 1 1 ] 1 1
': | | ': ': ‘: ': ; ': ': ':
Year-—--- it 59.7  34.3 t 47.0 |} 102 i =23 {4,434 | 20.87 }17.19 (25.12 | 50 i 77.4
i ' i | ' ' { | ] i

1a growing degree day is a unit of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (400 F),
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TABLE 3.--FREEZE DATES IN SPRING AND FALL

[Data were recorded in the period 1951-74 at Lead, South

Dakotal
Temperature
Probability 200°F 280°F 320°F
or lower or lower or lower
Last freezing
temperature
in spring:
1 year in 10
later than-- May 16 May 27 June 14
2 years in 10
later than-- May 10 May 21 June 8
5 years in 10
later than-- April 30

First freezing
temperature
in fall:

1 year in 10

earlier than-- |September 22 |September 13 |September 6

2 years in 10

earlier than-- |September 29 |September 19 [September 11

5 years in 10

earlier than-- October 14 |(September 30 |September 21

SR UN AR

i
[]
)
T
1
1
1
1
1
1
]
1
1
1
i
1
1
i
i
1
i
May 9 | May 27
1
i
1
i
]
|
'
'
'
:
|
'
i
1
1
|

TABLE 4.--FREEZE DATES IN SPRING AND FALL

[Data were recorded in the period 1951-74 at Spearfish,
South Dakotal

]
| Temperature
)
]
Probability i 200 F ! 280 F 1 320 F
i or lower i or lower i or lower
T T T
I ] ]
Last freezing i i i
temperature ! ! ]
in spring: | H |
1 1 ]
1 1 ]
1 year in 10 ! | !
later than-- i May 7 i May 19 | June 2
[} 1 1
1 ] 1
2 years in 10 ' i |
later than-- H May 11 May 12 | May 27
] 1 1
1 ] 1
5 years in 10 i i i
later than-- | April 20 | April 30 } May 13
! E E
| ] ]
First freezing | ! i
temperature H i |
in fall: i i }
1 1 ]
I I I
1 year in 10 1 i i
earlier than-- | October 1 iSeptember 21 {September 9
] ) 1
] ] 1
2 years in 10 ' ] !
earlier than-- | October 8 !September 27 |September 14
1 [] 1
] ] ]
5 years in 10 i i '
earlier than-- | October 21 | October 9 |September 24
1 1 [}
1 ] [
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TABLE 5.--GROWING SEASON LENGTH
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[Data were recorded in the period 1951-74 at Lead,

South Dakotal

Daily minimum temperature
during growing season

T
i
i
i
Probability |~ Higher 1 Higher 7 Higher

! than i than | than
| 240 F i 280 F i 320 F
1 Days 1 Days 1 Days
1 - ] — 1 -
1 ] ]

9 years in 10 | 139 ! 123 i 96
1 1 1
1 1 1

8 years in 10 | 148 | 129 | 103
1 [ 1
1 ] 1

5 years in 10 | 166 i 143 i 116
(] [] 1
] ] 1

2 years in 10 | 184 i 156 H 129
] ) 1
] ] 1

1 year in 10 | 194 ! 163 i 135
] 1 )
] 1 )

TABLE 6.--GROWING SEASON LENGTH

[Data were recorded in the period 1951-74 at

Spearfish, South Dakotal

Daily minimum temperature
during growing season

|
!
i
i
Probability | Higher i Higher |  Higher

| than i than | than
| 240 F 1 280 F | 320 F
T 1 T
i Days ; Days i Days

9 years in 10 | 159 ' 135 ' 114
(] 1 1
i 1

8 years in 10 | 168 i 144 i 121
1 1 1
1 ] ]

5 years in 10 | 183 i 161 ! 133
1 ] t
] 1 i

2 years in 10 | 199 i 179 i 145
] [] 1
i i ]

1 year in 10 | 207 i 188 | 151
1 1 1
1 1 ]
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TABLE 7.~--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

I T T
Map | Soil name | Acres |Percent
symbol | i i

i 0 i

3 : :
AaB {Alice fine sandy loam, 0 to 6 percent 3lopeS--—-—~-eecrerecmccmcccacncconmea= ——————— i 1,040 | 0.2
Ba 1Barnum silt loame~m=emeccccccmmccmnecccmccccc e rcc e e mmmeeccrc e —,———— i 3,140 | 0.6
Bb {Barnum silt loam, channeled-~wecemcccccccrcamcccacmccnecccmramcen——- ———mee—— B | 2,160 | 0.4
BcA |Boneek silt loam, 0 to 2 percent SlopeSe-emeemcccrccmeccecccccccccmnavumcrmcmccacmen- i 530 | 0.1
BeB iBoneek silt loam, 2 to 6 percent slopeS-cemceccccnccmccmaaccacucaas L e L L L H 3,420 | 0.7
BeC {Boneek silt loam, 6 to 9 percent SlopeS—-eceemmcccccccccmacacnccrrccccccacas cemmm——— H 2,570 | 0.5
BDE | Buska-Rock outcrop association, hilly—eemcmmcmecmcmcmcc e cncccccmmmc e mcaccccaae H 13,180 | 2.6
BeE {Butche stony loam, 6 to 50 percent 8loOpeS-=—emcccccccccmemcnrcmorcmcccccan= B e i 4,800 0.9
BhE iButche-Rock outcrop complex, 25 to 50 percent SlopeSe~-memecmcccccccccccmcccnccccca- H 2,975 | 0.6
BkD |Butche-Satanta loams, 6 to 25 percent SlopeS-=—mmmermeeemmccamccmcocccccconmancooo— ! 4,395 | 0.9
CaD {Canyon-Bridget complex, 6 to 25 percent sSlopeS=~eeeemcccccccccncan ————————— E S i 2,305 | 0.5
CaE iCanyon-Bridget complex, 9 to 50 percent SlopeS-~eeeeececccccanacen B bt b i 3,975 | 0.8
CBE iCitadel association, hilly-eeecccmccccnccmacmccmmcccccccccccn - m——m————— ,mem———— i 89,920 | 17.6
Ce iDumps, mine----cmcema et c e mmemm—— | 230 *
EaD iEnning-Minnequa silty clay loams, 6 to 25 percent SlopeS=-mme-eemeecccncmcceaco——oan i 355 | 0.1
GaD iGlenberg Variant fine sandy loame---=ceeccmcrcccccccaccmaccnccneaa P itk i 1,335 | 0.3
GBE {Grizzly=-Virkula association, sSteep--=eceeeccccmecccccumemcnormccmcccccncaas e —————— i 44,350 | 8.7
GeD iGrummi t-Rock outcrop complex, 3 to 20 percent slopes -------------- B e i 2,920 | 0.6
GdE {Grummit-Rock outcrop complex, 15 to 50 percent SlopeSe=eccmccme~e- L et ! 3,670 | 0.7
GeD iGypnevee-Rekop loams, 6 to 25 percent slopeSe==vececweccecencmcnnaen L | 2,735 | 0.5
Ha 1Higgins 5ilt loa@m-~-=eeee e c e remcemeee e ee e Ammem——— ! 1,250 |} 0.2
HBF iHisega-Rock outecrop association, steep----~-=-- B it R cmeenen- | 12,685 | 2.5
HcA JHisle silt loam, 0 to 3 percent SlopeSeeeceecccmcccmcmmcmmcccocmccccncnonaa crmem——— | 810 | 0.2
HdA {Hisle-Slickspots complex, 0 to 3 percent slopeSe===--ca- L mememcnem—an e ———— | 2,070 | 0.4
Kah tKyle clay, 0 to 2 percent slopeSe—---emeececcccamarccccnccnncmmena= ceescerrmr e ———— H 630 | 0.1
KaB {Kyle clay, 2 to 6 percent slopeS-=wemcccmccmrcccccccemccmcnnnnan R ——mm———— | 2,275 0.4
LaE iLakoa silt loam, 25 to 50 percent sSlopeS---c--cececweccocnco- —mme— L L PP { 3,890 | 0.8
MaC {Maitland loam, 2 to 9 percent SlopeS--ewececerocccccccccrancrcnnen —mmmcmea- m—mmm——— i 1,950 | 0.4
MaD {Maitland loam, 9 to 50 percent SlopeS-eeemmmmccmcccccmceccmcaana= R ettt | 3,195 | 0.6
MBE jMarshdale- Maitland assoclation, slopingeee=ccacacaaaa B LT cmm————— cemmmmn—— i 4,275 | 0.8
MeD iMidway=-Razor silty clay loams, 6 to 25 percent slopes ------------- R e E LT T | 2,335 ) 0.5
NaB iNevee silt loam, 2 to 6 percent 8lOpE€Se--—-reocrmccnccrcmcmcacnaa" e scmenmm————— 1 4,665 | 0.9
NaC {Nevee 8ilt loam, 6 to 9 percent slopeS--mececcroccencn—un R L L L B L P i 7,035 | 1.4
NbD iNevee-Spearfish-Rock outcrop complex, 9 to 40 percent 3lopeSemeemccccccecccccumana= i 6,375 | 1.2
NeD INihill gravelly loam, 6 to 25 percent 5lop@Se=eecmeccccnccccncane= e ce e a——— | 1,875 | 0.4
NdA iNunn clay loam, 0 to 2 percent SlopeS=eewmecmeccnccccnccerccommmemeccnaaan R et | 970 | 0.2
NdB iNunn clay loam, 2 to 6 percent SlopeS--e-ewerrcccccccaccrcnccncnc= B L T i 2,310 | 0.5
NdC {Nunn clay loam, 6 to § percent SlOpeS-—=-eeccecmmmcmcm e B e R ! 690 | 0.1
PAE iPactola-Rock outcrop assoclation, hillyeecececcmccrcmmc o ccmcmcccmacmecee e i 24,030 4.7
PbE jPaunsaugunt-Rock outcrop complex, 6 to 50 percent 3lopeS-=—mecee—aa e 1 12,890 | 2.5
PcB iPierre clay, 2 to 6 percent SlOpeS-—---cccccmrmmecmccrnceccmccccmcccccccncencmmeaa—a 510 | 0.1
PeD {Pierre clay, 6 to 25 percent slopes 2,795 | 0.5
Pe {Pits, quarry---«---- B e B LT e e et L L D ettt ! 175 | *
RaE |Rekop~Gypnevee-Rock outcrop complex, 15 to 50 percent SlopeS-ew~mececwcmcmmmaoio——o] 2,615 | 0.5
RBF }Rock outcrop-Pactola association, steep~---=ew- B e e eaccsea——— P el t 5,360 | 1.0
RCF {Rock outcrop-Vanocker assocliation, very steepr--mcecemmecaucn. R Gt L EE T SR P i 10,195 | 2.0
SaA 1Satanta loam, 0 to 2 percent SlopeS—=mwcmecccccmccccrccccccrrcmcccccccerccccccca—a i 1,600 | 0.3
SaB {Satanta loam, 2 to 6 percent slopeSe-e—-ec-—e-e~ R T ettt ] 1,090 | 0.2
SaC )Satanta loam, 6 to 9 percent sSlopeS---ceememmccaccaccencncmncne—e~ e R ] 790 | 0.2
SbA iSavo silt loam, 0 to 2 percent Slop@S=-ermmee-cececccemrrcccccn—en B | 535 | 0.1
SbB 1Savo silt loam, 2 to 6 percent slopeS-----cecw- cmmm——— B el ——————— B el i 790 | 0.2
SeD 1Snomo-Rock outcrop complex, 6 to 25 percent slopese---= L D TP ! 8,550 | 1.7
Sd iStetter Variant silty clay loam-=~=wrececmcaaa- ,ememm—————— cemm——— R L LT ! 1,270 | 0.2
SEE 1Stovho association, rolling---ccecmcmeccccccaaa ER T L EE LTS S et B e H 51,245 | 10.0
SGF {Stovho-Trebor association, steep------ B et L PP PR N L LD L i 13,410 | 2.6
ShA 18t. Onge loam, O to 2 percent slopeS--—-—-ccmewe- et H 2,620 | 0.5
Sk 1Swint 8ilt loam—-eee——cc oo e medce e e | 4,255 | 0.8
Tah iTilford silt loam, 0 to 2 percent slopeSe=ww=w- e R Lt L LR P H 300 | 0.1
TaB iTilford silt loam, 2 to 6 percent SlopeS—mem-mccemcccrccerccecmmmceccccnmemcmccccaaa | 5,165 | 1.0
TaC {Tilford silt loam, 6 to 9 percent slopes-=m==w=- e L L e L LT mmememe e ———— i 1,230 | 0.2
TBE iTrebor-Rock outcrop association, hillyeeeeeccccccccnrccacamccnaa—-- e R L L T | 9,965 | 1.9
Vah iVale silt loam, O to 2 percent slopeS-—-ececca-- B et E e ettt i 3,805 | 0.7
VaB {Vale silt loam, 2 to 6 percent sSlopeS-==eece-ccccccrecreccccccce~ee~ Rt P L PP EES i 6,010 | 1.2
VaC {Vale silt loam, 6 to 9 percent slopeS-weemereccacacemoccrcncaaa L A H 2,255 | 0.4
VBF {Vanocker-Citadel association, steep--- R et L L L L e ettt ! 51,490 | 10.1
VCE iVirkula association, hilly-=~cecmmmmmm e R et ! 35,860 | 7.0
WaA {Weber loam, 0 to 2 percent slopeSe-ccceccceea-- R L DT EEEE ST | 620 | 0.1
Wb {Winetti cobbly l0aMe=—eeeeewmoccccccmcmeneocaaan B e | 1,285 1 0.3

! O S

! TOtalo—mmem e oo ccmec o cccemceeoae LTS S S I i 512,000 | 100.0

) 1

[} ] |

Less than 0.1 percent.



107
I

T
]

Yields
Bromegrass-
alfalfa

N

Absence of a yield indicates that the
[}
ti{ Alfalfa hay

Spring wheat! Winter whea

TABLE 8.--YIELDS PER ACRE OF CROPS AND PASTURE

soil is not suited to the crop or the crop generally is not grown on the soill
map symbol

are those that can be expected under a high level of management.

Soil name and

{Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils.

LAWRENCE COUNTY, SOUTH DAKOTA

1 ) 1 i '
b | 1 1 1 i ' 1 1 ' 1 1 1 1 [ T | 1 1 i
=l 1 © 1 1 1 ' i 1 1 ' ) 1 1 l I T 1 ' ' 1
-l
<z |
~ o) 1 ~ = o 1 ! 1 1 1 ! 1 o vy 1 ) ) !
e . 1 . . . ) i ' 1 1 } i . [ B | 1 i 1
= «~ ™ ' o a o 1 ) ' 1 1 1 [ ™ T T 1 1 ) 1
=
1 o ) 1 1 1 1 1 ' 0 ) ' 1 ) o Y \ N
1 . ) 1 1 | ] 1 1 1 1 ' | ) TR T 1 1 i 1
el 7S 1 ) 1 1 1 1 ) 1 ) 1 | 1 T 1 ) ' i
ol
=
©° © 1 o " P ) 1 1 ) ) 1 f © ' 1 ) )
) : 1 . . 1 ) 1 1 ) 1 1 . I R 1 ! 1 1
n_ - - 1 - - - 1 1 | 1 ) 1 1 - [ T 1 i [ )
3]
e
1 ! v 1 1 ! 1 1 1 ) ' T 1 1 v n 1 v
1 1 1 ) 1 1 i 1 i 1 1 ) 1 1 ' T 1 t 1 1
TR 1 ' 1 1 i ) 1 1 ' i 1 1 ' [ T 1 ' 1 1
i |
v 1 T N 1 ) 1 1 v 1 1 e vy 1 O
o~ 1 ) ™ ™ Y 1 1 1 ) ) 1 1 o oo ) 1 ' 1
u_ 1 ) 1 ) 1 | ) 1 1 T 1 1 1 1
(sa]
T o " ) | | 1 1 ! ) N i 1 T T T O n n
1 - 1 1 ) 1 1 i 1 1 ) 1 \ 1 T I 1 1 : 1
ETE | 1 1 l i ' 1 1 ' 1 1 1 T T ' 1 1 '
]
© w1 o E o 1 v 1 ) N = v T T, OO
- o 1 o~ ~ & 1 i i 1 ) 1 1 il [ T 1 1 1 )
uu 1 [} ) ] 1 ’ t 1 ) ] ' ] 1 1 1
it
T o T TTh ! v 1 1 1 0 1 v ) T T T T T O
1 S 1 i ) 1 1 1 1 i ) ) ' 1 [ 1 1 1 1
ETE) - ' ) i 1 ' ' 1 | ) 1 | 1 R 1 1 1 )
e
e o e e o e e e e e e e e e e e e
= N 1 o - ~ 1 ) 1 1 1 ) ' = v T T 1 1 1 1
™ = 1 = ar o 1 ) 1 1 1 1 ; ™ [ T 1 1 1 i
3| 1 i ) ) i ' | i T T 1 1 1 |
(an}
T T T T T T ) " v T 1 P Y T T
) o 1 1 i 1 1 1 1 1 1 i 1 ) [ R i 1 1 )
CT - ) h 1 ' 1 l ' 1 1 ' i | [ 1 1 1 )
o
o w1 - o 7 1 ' ! 1 f 1 o™ R T 1 v 0
o m 13 o a N ] t ] ] ] 1 i o ] ] ] ] ] ] ]
M_ ) 1 1 ' 1 1 ' 1 R 1 1 ! 1

BuskKa-=-emmocmccm e
Rock outcrop.

Glenberg Variant
Grizzly-—eececmmecanacaao
Hisega-~-vmremeccoccacaaaa

Alice
Barnum
Barnum
Boneek
Boneek
Butche
Butche
Canyon
Citadel
Dumps
Enning
Grummit
Grummit
Higgins

S

Bamewsccmcc e
Bbesewe e c e
BCAccmccsmc e
BB
L R
BhE-cccccccc e
CaD, CaEe=ccmmccccccceeees
CBE#® e e e
EaD--cccccc e
GaD--moccccccm e ecceeaem
Virkula----c-cemcwcmmauaao
GdE-emmcmmmccc e
GeD-mmmmce oo
Gypnevee

A@Bommmemmmm e

BDE#*
Co¥¥,
GBE##;
HBF#*#:

See footnotes at end of table.
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TABLE 8.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

t
b

Corn

Winter wheat| Alfalfa hay Bromegrass-

Spring wheat|

alfalfa

N

1

N

=1]
M}

Bu

Soil name and

map symbol

Rock outcrop.

HBF#%;

HoAmmmmmmmmmcmm e

Hisle

HdAmmmmcmmmmmmecccmmcocnes

Hisle

[aal
(12}

LY e L L L BT

Kyle

KaBmmmmmmmmmmmcccmmmceeeee

Kyle

LaEmmmmmm—mmmmmmmma— e

Lakoa

Maitland

Maitland

Marshdale.

MBE##:

Maitlande-eecccecccmmccaeao

I R e L L L P L T

Midway

~
[2a}

NaBemmememmmcccccmmmccceae

Nevee

™M
™

NaCmmmemmmmmmcccccmmcmceae

Nevee

NbDmmmmmmmmmmmm e eeemeee o

Nevee

Nihill
NdA-ewrsomsmnccnncncccccaa

1Y LR

—

or

Nunn
NdBe-mccccccccmccccccce e

Nunn
NdCememmcmccmm e

Pactola

Rock outecrop

PbE-ce-cccccrcmrwncccccaaa

Paunsaugunt
PCBececmcc e e

Pierre
PeDecccmmm e mccee e e e

Pierre

Pe¥#,

b e e e e e e e e e e e e e e e e e e e e e e e e e e e e S = S . . . —— —— —— ——— ————

b e e e e e e e e e e e e e e e e e e e e = - ———— ———— —— ———

Pits

See footnotes at end of table.



109

LAWRENCE COUNTY, SOUTH DAKOTA

TABLE 8.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Bromegrass-

alfalfa
T
1

Spring wheat| Winter wheat] Alfalfa hay

Corn

Soil name and

1
[}
T
[}

map symbol

8.3

By

T
I
L]
)
1
1
1
I
¢
I
]
1
1
1
1
1
|
t
]
[}
(]
|
1
[l
|
t
1
1
)
1
1
[l
1
]
[l
)
1
]
]
[l
]
]
I
1
L]
1
)
[}
|
I
]
1
1
I
]
1
1
1
1
1
L]
1
]
1
1
1
1
[}
1
t
|
1
]
I
1
'
|
1
1
]
1
I
]
[}
1
|
1
1
]
I
]
)
)
1
)
I
i
I
]
I
1
t
1
1
1
I
|
]
1
1
1
1
1
1
i
1
1
|
]
!
1
1
|
1
I
I
1
1
i
1
I
1
I
:
1
1
1
i

Rock outcrop.
Pactola-===ceccocacacaaa-
Rock outcrop.
Vanocker—eceeecmeccmocacaa-
Stetter Variant
StoVhO==mmcm e
Trebor-—ecceecmemcce e
Rock outcrop.

Rekop
Satanta
Satanta
Satanta
Savo
Savo
Snomo
Stovho
Trebor.
St.
Swint
Tilford
Tilford
Tilford
Vale
Vale

SKeeoomm e e
TaAmecom e e
N ] S BT L e T
TaCr-mecwcc e e e e e
VaArccmmccm e
VaBecommm e

ShA-cccccmcm e
Onge

R B
(Y o1 oL X TP

SaBe~emem e
T T
ShbAececccm e e
] o) - E T
SeD=m—mmme e

RaEememmr e e e
SaAemcm e

RBF#*#;
RCF® #;
SGF*#;
TBE#*#*:

See footnotes at end of table.



SOIL SURVEY

110

TABLE 8.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

-

Oats

Corn

| Spring wheat| Winter wheat] Alfalfa hay | Bromegrass-

alfalfa

N
Bu

1
|
1
|
4
]
T
[}
1
I
1
1
(]
]
]
]
1
I
1
I
]
]
(]
]
1
]
[}
]
1
I
1
b
1
1
[}
I
]
[}
[}
1
]
t
]
]
1
]

Soil name and

map symbol

.
i

Vanocker---eeeemcmaaoceaa=
Citadelewemmcmccccccuacaa

Vale
Virkula
Winetti

Y e e D L L P L
Weber
Wheemmcemw e rmccccccccmccne

YaCommmmmmmmccmmmmmm e
VCE##® oo oo meccccmccmee

VBF##
VBF##:

* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse,

one mule, five sheep, or five goats) for 30 days.

#% See description of the map unit for composition and behavior characteristics of the map unit.



LAWRENCE COUNTY, SOUTH DAKOTA 111

TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Only the soils that support rangeland vegetation are listed]

T T Total production | H
Soil name and i Range site name ! | | Characteristic vegetation iCompo-
map symbol ! {Kind of year | Dry |} isition
! ! iweight | i
T 1 TLb/acre] 7 Pct
| ) | [t
t 1 1 ] ]
.} ) - R 1Sandy-=~cemmemm e c———ee e {Favorable { 2,280 |Prairie sandreed-------vcecea- i 30
Alice ! {Normal ! 1,900 {Little bluestem----~~-wweecec- 115
! {Unfavorable | 1,330 }Needleandthread---=--ceccecce—u= i 10
! ! ! !Western wheatgrass----—------- | 10
! ! ! 1Sand sagebrush----=ceccccraaux i 10
! ! i |Sedge-——-ccc-mmmmmmm e 1 10
E E E EBlue grama----------emeceee——- E 5
1 ] 1 1 ]
Ba, Bbe=mmm-cmcmaae 1Siltym=—mmmmmmmcmmmcmcemee - !Favorable ! 3,000 |Western wheatgrass-----=-~=--- i 30
Barnum ! {Normal { 2,500 |Green needlegrass———===—=e=e==- 1 20
H {Unfavorable | 1,750 |Needleandthread----ccecmcneu-- i 15
! ! i iBlue grama----==cececcccmauana 115
E ! ! IBig bluestem----ccceeacccaaaa—o i 15
[] 1 ] ]
1 ] ] ] ]
BecA, BeB, BeC---=-- 1Siltymmmomm e {Favorable i 2,160 {Western wheatgrass----==c----- i 50
Boneek ! {Normal { 1,800 iGreen needlegrasS------—c-==== i 15
H 'Unfavorable | 1,260 }Needleandthread-===-=cceceeee-- i 15
i ! ! {Blue grama----------ccc-ccn--- 115
t 1 ] []
t 1 1 ] )
BeE-=mmemmmic e ceam 1ShallOWemmmmeccccmcc e e e me e |Favorable {1,800 jLittle bluesteme-c-c=wwcceccaca- { 30
Butche ! {Normal ! 1,500 |Prairie sandreed---=-c-cececcce-- i 15
! ‘Unfavorable | 1,050 |Western wheatgrass------------ 1 10
H ! ! 1Sideoats grama-----cc-ecee——a- i 10
! ! ! {Needleandthread====ceceenmeaua 110
E ! ' IBig bluestem=-==ce—woccccccao-- i 5
1 1 1 t
] 1 ' 1 ]
BhE%: i | | i !
Butche—==-eccccaao 1ShalloW==—ccecccmmcccmccrceaam !Favorable ! 1,800 jLittle bluestem-----ccc-cc-ce- i 30
! INormal ! 1,500 |Prairie sandreed---w--eccccce-- 115
! 'Unfavorable | 1,050 |Western wheatgrass--—=----c--- 110
| 1 | iSideocats grama-----—=-=cce-c--- i 10
| ! H INeedleandthread==--eccccaaenax 110
! ! ! |Big bluestem----ceccceccccacnou i 5
1 ) 1 ] 1
] ] ] 1 1
Rock outcrop. ! | i ' i
1 ] 1 ] 1
1 1 1 1 |
BkD#¥: ! ! ! ! !
Butcheememeomecemean 1ShallOWem—eemccccccc e |Favorable ! 1,800 jLittle bluestem---————-co—-ca--- | 30
! {Normal ! 1,500 }Prairie sandreed==~=mececccccw 1 15
! {Unfavorable | 1,050 |Western wheatgrass-«-e---=e--- i 10
! ! i 1Sideocats grama--—e-=w—eecceaac- i 10
! | | {Needleandthread==eeceececcnnea" i 10
E E | 1Big bluestem---—cececccccccaan- i 5
1 ) 1
' 1 1 ) ]
Satanta--—-ceceaoao 1Siltymmecmcc e c e e {Favorable i 2,760 |Western wheatgrass---—~-«-===-- | 40
1 {Normal { 2,300 |Blue grama-=-=-====—cccccaco-- i 5
H {Unfavorable | 1,610 }Needleandthread----c-cccrewu=- 110
! H ! IGreen needlegrass—-=-———=—me=ac-= i 10
| ' ! iPrairie sandreed-------~wcwue-- -
! ! ! iBig bluestemM---c-oeocceuacaan i 15
E | ! ‘Little bluestemececmecmmccaan= i 10
[] ] 1 1
1 ] ] 1 1
CaD¥: | | ! ) !
CanyoNemmmom———meen 1ShalloW=meecmcccccccce e |Favorable ! 1,800 {Little bluestem-----=~e-weaac- | 40
H {Normal ! 1,500 {Sidecats grama------—c-ce-ccc--- 115
] {Unfavorable | 1,050 {Needleandthread-~---=ecacec—--- i 10
H 1 i {Blue grama-------cceccmaccaaax 110
! ! ! {Threadleaf sedge--=====w-cc-=- i 5
t 1 [] [] 1
] [} ] ] 1
Bridgete~eem—aaau- S T e |Favorable | 2,400 |Western wheatgrass-—-------c--- i 35
! tNormal 1 2,000 jLittle bluestem—c-cccccrmeneau- i 20
! {Unfavorable | 1,400 }Big bluestem--=--c-cccccccecaa- 115
i i ! 1Sidecats grama-----—cccecccca--- 110
! | ! {Needleandthread==m-—-eccccacaaa 15
! | ! {Blue grama------c--cecemmceu- 15
i i ! i '

See footnote at end of table.
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TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

SOIL SURVEY

Total production
r

T H H 1
] ] 1 1
Soil name and i Range site name i 1 | Characteristic vegetation {Compo-
map symbol | {Kind of year | Dry | Isition
] | ‘weight ! !
: T TCb/acra] TP
' ] 1 1 | =
] 1 1 1 1
CaE*: | ! ! ! !
Canyonem---e-=e=-- 1ShalloW=w—ccmmcmcccammmccc e |Favorable ! 1,560 |Little bluesteme==-eccccccma=n ! 40
i {Normal ! 1,300 {Sideoats grama------—-cocecc—ca 115
i iUnfavorable | 910 !Needleandthreade~=-mmemeemeean {10
| ] ] !Blue grama-e-—==ececaccccacaaa- ! 10
] ! ! {Threadleaf sedge---—=~-m-—-coco ' 5
) 1 1] 1 1
' ] ] 1 1
Bridget------- mee=)Siltyememm e e e {Favorable ! 2,400 !Western wheatgrass----=-=ca--u 35
! iNormal 1 2,000 iLittle bluesteme-=—mmeccccoanx ' 20
! iUnfavorable | 1,400 |Big bluesteme-——m——mcccccacaao i 15
i ] ! |Sidecats grama---—-cmcmemoee——- ' 10
: ' { iNeedleandthread-——ca-mcommea-u [
' { ! iBlue grama-----cecceoocnuaanaas i 5
) | ! ! !
EaD¥*: | ! ] ! '
Enninge--ce-eecce- 1ShalloW-wemecenrm e e aan e caea |Favorable | 2,040 |Little bluesteme-ce—emmemoam—o {35
i iNormal ! 1,700 !Sideocats grama-—-—-em—e—mmma-aaao ! 20
i iUnfavorable | 1,190 |Needleandthread-=--ceo-eecaaau. ' 10
i ' ] !Blue grama-—=--=eeaeacccccacaan ' 10
: d ! {Sedge-———-memmmmm—cmmmmmccc—ee ' 10
! ' | {Big bluestem------comoouoonooo !5
] 1 I
1 1 1 I 1
Minnequas---==w=- iThin Upland----ceceaaca-- «----{Favorable i 1,800 {Little bluestem—===eococccceaao 1 35
i iNormal ! 1,500 !Sideocats grama--=-—-accccoeoa—ao i 20
i iUnfavorable ! 1,050 |Needleandthreade==eemc—wecccaeo ' 10
! ! ! 1Blue grama--eweeweececmcmoanan" i 10
] | ! !Sedgemmmmmmmmmcmccccm————————— 110
: i ! |Big bluestem--———c-camco—eeo—o '5
t 1 () ] ]
[ 1 ] ] ]
GaDeweccccm e e toverfloWeeeeeeccmcccr e e tFavorable ! 3,240 jLittle bluesStemMe—-ccocmcecanan. 120
Glenberg Variant | {Normal ! 2,700 |Big bluesteme=—e-ccecaccan——oo ! 20
] tUnfavorable | 1,890 !Prairie sandreede=--e-ee—eeeca-o I 20
i | ! INeedlegrass—mmmmeccamecm—m——a- ! 10
i i ] ‘Western wheatgrass-—---m—-ea-- ! 10
i ! ] !Blue grama—-—--———cacmmmem——eoo 15
i i ! |Sedge~=——=mmmmmmmmmmmmm—am—ooo b5
| | ] ! :
GeD*: i ! ! ! !
Grummiteem—ea—aeo 1Shallowe=wmmeoeo e e e iFavorable } 1,800 {Little bluestem===m~wmmemeeaax I 30
! iNormal ! 1,500 }Sideocats grama-----—-oc—coa—e-ox ! 25
i iUnfavorable | 1,050 |Blue grama--w-wmmccacecmaoaaao ' 15
| i | INeedleandthread====e-coaauaaa_ P10
| | ' !Sedge=mmmmmmmmm—mm—ammcm———an I 10
' ' ' '
Rock outcrop. i ! i i |
] 1 ] [} ]
[} 1 1 1 1
GJE¥*: | ! ! ! {
Grummite---cc-e-- {ShalloW-cememcmm e e e e eene {Favorable ! 1,680 {Little bluestem-—-=——emacamacan 130
| {Normal ! 1,400 |Sideoats grama----- mmen————— ' 20
i {Unfavorable | 980 |{Blue grama----m-=e-mmeceoac——- 115
| i | INeedleandthread---=~=eoeeaee-c ' 15
! ! ] 18edgemmmmmmm e e 1 10
' ] | ' |
Rock outcrop. ! 1 ! i
1 [] 1 ] 1
] ] ] 1 1
GeD*: ' ' i ] ]
Gypnevee-===w—w=~n iThin Upland--=-ecccaccnnncacax iFavorable ! 2,040 |Needleandthread=-=-wccoeocaaan ! 30
i iNormal ! 1,700 |Blue grama~e-=me=m-mcoccaceeac TS
! {Unfavorable | 1,190 (Little bluestem--=m~—mem-———m- T
' ! ' iThreadleaf sedge--—--=======a-- L15
i ! ' !Western wheatgrass-ee-e-ea—e-- ' 10
i ' ' iGreen needlegrass—=———--c--ne- T
| | | 1Sideoats grama-----~--c-m--omu I 5
[} 1 ] )
1 1 1 ]

See footnote at end of table.
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TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

T T Total production | T
Soil name and | Range site name i T i Characteristic vegetation iCompo-
map symbol i iKind of year | Dry | isition
| i iweight | i
E E ELb/acreE E Pct
1 ] 1 t [}
GeD¥*: ! ! ! ! i
Rekop-===ccceecan--" 15halloWemmm e e c e e e e |Favorable ! 1,680 !Little bluesteme--ceccme—mauman D40
! 'Normal { 1,400 |Sideocats grama---—-—--——ceccace-u- i 15
! !Unfavorable | 980 }Blue grama====emecmecmc———acaoo { 10
! | | iNeedleandthread--=-----ceccaca- t 10
H ! ! iThreadleaf sedge--===---=--===- 5
1 ' ! iWestern wheatgrass-----=--=--- i 5
] ] 1 1 1
' ] 1 1 ]
Ha--ecommmmun e {Subirrigated----cc-ccccccacaaaa iFavorable i 4,180 |Big bluestem------c-cvuccecacao i 30
Higgins ! {Normal i 3,800 {Indiangrass===e-=—memeeececaaa i 20
i iUnfavorable | 3,040 |Switchgrasse——eeecccccccca——aca- i 20
! ! ! ILittle bluesteme—mceccccme—a-= 115
1 ! ! iBluegrass-—-—=eco—ccccomccan—— {10
! ! ! iInland saltgrasS-—e=eeeec——ma—-- i 5
1 1 ) 1 !
| I ] 1 I
HeAmommms oo iThin Claypan--—-—--cccccceenena- {Favorable ! 1,800 |Blue grama=-—-————=—————-—c—--- | 45
Hisle ! {Normal ! 700 |BuffalograsSeeeececececmmae—a—ax 125
' {Unfavorable | 540 |Western wheatgrass------------ i 10
! ! ! 1Sedge—=—————cmecmcec - ;10
: | : : |
HdA*: ' ' ' ' d
Hisle-==-omcencuaq IThin Claypanee—eeeecececccacaaa {Favorable ! 1,080 |Blue grama---==-ceecocem—acaa= ! U5
! {Normal ! 900 |BuffalograsSe=-——m-eeeccacca=- i 25
i iUnfavorable | 540 |Western wheatgrass-------=-----] 10
! ! ! 1Sedge—=eemccmcccaccc e {10
i i i i ]
Slickspots ! ! ! ! i
1 1 ] 1 1
| I 1 ] 1
KaAomcommcmemee e {Clayey===wmmmcmccmccccccccmeem {Favorable | 2,280 {Western wheatgrass------------ | 65
Kyle ! 'Normal i 1,900 |Green needlegrass—=---—=--ac--- i 15
' iUnfavorable | 1,300 }|Blue grama--=----cccccccoaoaa—- i 10
! ! H {Buffalograsse—=--cee-ocmac—aaex i 5
] 1 1 1 i
1 1 1 1 ]
KaB-=ommmmmmmemeeee jClayey=eeemcecocmcccccmccceen |Favorable | 2,040 |Western wheatgrass------------ i 60
Kyle ! INormal i 1,700 |Green needlegrass-—--=ec-—ce-o-=- i 15
! iUnfavorable | 1,190 {Blue grama-----————-—-=-—-—scace-o i 5
] ! ! {Buffalograss—=—————eomcoacaca- i 5
' 1 1 ] 1
] t 1 | ]
MBE*®: i i ' | |
Marshdale---==cwu-- iSubirrigated-=eecoceocccccaaaao {Favorable ! 3,360 |ReedgrasseS----cecocccmmmaaoao 1 50
H INormal | 4,200 {Bluegrass-------————-co-wmcee= i 20
i iUnfavorable | 4,600 |SedgeS-—-==cceocccccccccno—noo i 15
i ! H 1Big bluestem----——--—-cnceee-ao i 5
! ] 1 ) 1
1 1 ] ) 1
Maitland. | ! | | |
1 1 ] (]
| | ] | !
McD¥: ! ! ! H i
Midway=-c-ccceamea {Shallow clay=====m-eeemcccaaaa= |Favorable i 1,680 jLittle bluestem--=-—--cccccee-o i 40
! {Normal ! 1,400 }Sideoats grama=---——--—----c---- i 15
! !Unfavorable | 980 |Western wheatgrass---=---=ce--- i 10
! ! ! iGreen needlegrasS=——=—=ce—ma--- 110
1 ! ! {Blue grama---==--cmecc—c—ccceeoo {10
] 1 ] 1 1
) 1 ] 1 1
Razor-----ccceeme-- H R {Favorable | 2,280 |Western wheatgrass---------=-=- i 55
H {Normal 1 1,990 |Green needlegrass---—=wwe-wce—-a- i 30
i {Unfavorable | 1,330 |Blue grama------——--cccceenc-- E 5
1 [] t 1
[l ] i ] 1
NaB, NaC-=-=eeoeacun- iThin Uplandee-meeececcccccacaax iFavorable i 2,040 (Sedge~-=m-=mmemmmmmmmm e 125
Nevee ! iNormal ! 1,700 }Blue grama----—-——=—e-ca-——c-- i 20
| iUnfavorable | 1,190 {Needleandthread--------v---veu= 115
1 ! ! iWestern wheatgrass---—-—----—---- 115
} | | iGreen needlegrass—=memme—meea=-x 110
) ] () 1
] ] )

See footnote at end of table.
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TABLE 9.,--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-~Continued

SOIL SURVEY

Total production

iLittle bluestem
1

T T T 1
] ] 1 ]
Soil name and i Range site name | 1 i Characteristic vegetation iCompo-
map symbol | {Kind of year | Dry | tsition
i i iwelight | !
i H iLb/7acre] 7 Fet
i i ' i .
NbD*: i ! ! ! !
Nevegememcmcmaccnwna {Thin Upland--=ceccccccceccaaaa {Favorable 1 2,400 |Sedge-—---mescmcmcrcncccaccee 1 25
! {Normal t 1,700 |Blue grama-=--=--==-weeccsccaac i 20
i ‘Unfavorable | 1,190 [Needleandthread--cee=eccecccaao 1 15
| ! ! {Western wheatgrass----------e- t15
i i | iGreen needlegrasse----cc-c---- 110
1 [] [] 1 ]
1 ] 1 1 I
Spearfish--------- 1ShalloW=eeecmocccccccc e ccn |Favorable { 1,800 {Little bluestem---------c--o-- i 30
! {Normal { 1,500 }Prairie sandreed--=-------=-eeo i 15
i iUnfavorable | 1,050 {Needleandthread----c-cecucee-o 110
| H H IWestern wheatgrass-=ececcccaaa i 10
Rock outecrop. i H ! 1Big bluesteme--cccccccccacaaaa.o i 5
: i ' 'Prairie dropseed-----cc-ceeeeu- ‘5
' d | iSideocats grama=---=---mccm—e—o- !5
1 [] ]
[ ] 1 ] 1
NeDeacmmcecceecemeas 1Thin Uplandeeevececea= w=e====-=={Favorable ! 1,440 |Needleandthread--------ecewwu- i 30
Nihill | {Normal ! 1,200 |Western wheatgrassS—eeweeeeaaa- 115
i tUnfavorable | 840 |Little bluestem-=e-mcccecaeaca 115
1 | i iBlue grama=---=—cecccececccco-- 115
H | i iThreadleaf sedge-=-=cc-cecw-e- i 15
1 i | 1Sideoats grama--—=-c-ceccccaca-- 15
: : i |Green needlegrasS=-e===—me—eeo ! 5
] 1 1 1 []
] t t t ]
NdAwe—mccmcc e iClayeye-mcemccccccaax —————e———— iFavorable 1 2,160 iWestern wheatgrass—e—c-ec—eceaa- i 50
Nunn H {Normal { 1,800 |Green needlegrass--=-—=-cee-o--- 1 25
| {Unfavorable | 1,260 |Blue grama------—-c-ccccccacaaa- ' 10
! | | jBuffalograssees=semwemeneaauaxa 15
[] 1 ] ] ]
1 t t ] ]
NdB, NdCo=wwucucaa- 1Clayeym=mcccccmccaccncaccncea— {Favorable t 1,920 (Western wheatgrass-—---——c-—w--- P40
Nunn H iNormal | 1,600 |Green needlegrass--------=zw=- 125
i {Unfavorable | 1,120 |Blue grama------cececocccacao- 115
H i | {Buffalograss-=-—-—=cceccccamcaaao 110
13 [] [] 1 1
] 1 ] ] ]
PcB, PeDe-mcccene-- i1Clayeymmmmmcceccecrancanncccaaa tFavorable i 2,040 |Western wheatgrass----—=-e-ecae- i 60
Pierre 1 iNormal ! 1,700 |Green needlegrassee===wee——cax i 15
| tUnfavorable | 1,190 {Blue grama----------—cce-ce--o 115
| H ! {BuffalograssSeee-ccecccaccacnax" 15
1 ] 1 1 []
] 1 ] 1 ]
RaE#*: i : i ] i
RekOopm==mmemcceenna 1ShalloWemmemeecc e cawa cmm———— iFavorable ! 1,680 jLittle bluestem----—=c-cccaaaa- 140
1 {Normal ! 1,400 }Sideocats grama--—--—=ccccceaa-o 15
| iUnfavorable | 980 |Blue grama-==-e-eccecceccceen=a 1 10
| H i INeedleandthread----=cccccce-a- 110
i | ! iThreadleaf sedge=-=ww-wcecece-- V5
1 H H IWestern wheatgrasSe=eeececeecaa-- 15
1] [] 1] 1 1
1 ] 1 ] i
Gypnevee-—===w-==-- iThin Upland-e-secccconcccacaaa- {Favorable | 2,040 |Needleandthread--m-ce—eccacaca- 1 30
; {Normal ! 1,700 |Blue grama-----—----ccecececmueo- 115
| tUnfavorable | 1,190 jLittle bluestem-=scecccccccacaa 115
; | ! |Threadleaf sedge-=-=====e=aao- 115
i H i iWestern wheatgrass-----cweecca-- i 10
i i | iGreen needlegraSs-—-—--—ccecae-o-- 15
| ] ' iSidecats grama=--wmemce—emma—— !5
[] 1 ] 1
t ] 1 1 1
Rock outecrop. E E E E |
1
] ] ) 1 1
SaA, SaB, SaC------ 1Siltywmemc e e e ccaae {Favorable i 2,760 {Western wheatgrass-—ee—cacaa-a- 1 40
Satanta ! iNormal i 2,300 |Blue grama----—-cccccccacacacaa- t 5
| ‘Unfavorable | 1,610 {Needleandthread------- —————— 110
| ! ! 1Green needlegraSsSe=—eeeceecaa= 110
| | H |Prairie sandreede=w-mecmmeceaaaa Y
| 1 ! 1Big bluestem--ce-mccccmccccce 115
| 1 i iLittle bluestem---cceccccec—uao i 10
' | !

See footnote at end of table.
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TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

115

{Prairie sandreed
1

T H Total production ] 1
Soil name and ! Range site name i ' ! Characteristic vegetation {Compo-
map symbol ! 'Kind of year | Dry | isition
i i iweight | |
1 T TLb7acre] T Pct
] (] | —— 1 —
1 ' ] I 1
SbA, SbBeeema—a———aae 1811t Yoo |Favorable | 2,280 |Western wheatgrass-----=-===-== | 45
Savo 1 INormal ! 1,900 |Green needlegrass-===~e=—====-= 115
' iUnfavorable | 1,330 |Needleandthread-------------=-= i 15
! ! ! iBlue grama------—==ceceoma——o-- 115
! ! i 1Big bluestem---=cermr—neeee—ax i 5
H ! ! |Sideocats grama----==~~-===----- E 5
+ ) [] 1
] 1 ] ] t
ScD* ‘ | | ! i
Snomo====-ccccce-- {Clay Savannah--ececccme—eccca-o {Favorable ! 1,680 jLittle bluesteme—-w-cwcecc—aaa= i 20
! {Normal ! 1,400 |Western wheatgrass--—eee~——=-- i 20
! |Unfavorable | 840 |Sedge-—---=mmemmsm-mee—aao———— 1 20
! ! H |Bur oak-------=sscccenmenee—— i 15
! ! ! |Big bluestem------wccccnacaaam i 10
! ! H iPonderosa pine---cecccre—uneao- i 10
E ! ! |Blue grama--—---—-=-w-o-ecoc—aa== E 5
1 (] ]
I 1 ] 1 ]
Rock outcrop. ' ' | ] i
1 1 L] 1 )
I 1 l I 1
s B 10VerfloWeeeemmmea e e cccccee e |Favorable ! 3,240 |Western wheatgrass-----ece==--- |45
Stetter Variant ! !Normal } 2,700 |Big bluestem--------=cccn—m=== 1 20
! !Unfavorable | 1,890 |Green needlegrasS=—====-=-===-- i 10
! ! ! ISWwitchgrass=—-=cceme—mccccncaaa i 10
i ! ! |Sedge-—-----=emmcmermm—men e i 5
i i i i i
ShAcccccmcccccee e 10verfloWwe=—-mmccmcccccce e {Favorable ! 3,600 {Western wheatgrasse===—-—cc-=-- i 35
St. Onge ! {Normal ! 3,000 |Big bluestem---==-ececccneecan= i 25
1 !Unfavorable | 2,100 |Prairie sandreed---ceer-wcee=- 115
i | ! {Green needlegrass-----—===ee---- 15
H H | !Sideoats grama-------—-—=--~==-- i 5
! ! ! iLeadplant-=---=cecccccncmaaaa—q i 5
H ! ! iSedge-==m=mececcccccmmnnaan e i 5
i i i i }
SKememmmmc e 1Siltymmom e cmm e {Favorable { 3,600 |Big bluestem----c~--——wceee—-=- i 35
Swint | !Normal ! 3,000 |Western wheatgrass--ecec-=ee--- i 25
! !Unfavorable | 2,100 |Green needlegrass----=-cr===== i 15
| ! ! !Sideoats grama--—--—-—----—cccewa- i 10
! ! ! ILittle bluestem-------=-cc-==- i 10
[] 1 1 1 1
1 1 i 1 i
Tahmemmmmm e e 1Siltye e {Favorable ! 3,000 iLittle bluestem-c—e-r——ceeccce-x 125
Tilford ! INormal | 2,500 |Western wheatgrass-=--cece~~=-- | 20
H !Unfavorable | 1,750 |Big bluestem--==---eem——cacec-- i 15
H H H iGreen needlegrass-=---======-- i 15
1 ! i iNeedleandthread-===-ecrmeeem=m i 5
1 | | {Blue grama---===c-ce-meee=rao= i 5
1 ! ! iKentucky bluegrass----c-====-- i 5
E ! ! |Leadplant------cc--cnecececnaa-= i 5
1 (] ()
1 t 1 ] |
TaB, TaCeewm——mm—aan 1Siltyemcmmmccccc e e |Favorable i 2,760 lLittle bluestem--------cece—w-= i35
Tilford 1 {Normal ! 2,300 |Western wheatgrass-~=--=====--- 115
! !Unfavorable | 1,610 |Big bluestem--=w-ececramuacam-x i 10
! ! | {Green needlegrasS===--—cemc=e=- 1 10
! H ! INeedleandthread====eccccaeeee- i 10
! | H |Blue grama--—-—=—====----cccmce== '
! | ! {Kentucky bluegrass-----=--=-=--~ 15
! ! ! {Leadplant-=---ccccccorcmcccnam 15
1 ] 1 [] 1
] ] ] ) [}
VaA----coccccccnanm 18iltyemmmccccmccc e emcee e iFavorable ! 2,760 |Western wheatgrass~==--======- i 45
Vale ! iNormal } 2,300 |Green needlegrass---—=eeeee---- i 15
i iUnfavorable | 1,610 [Needleandthread----er-=uwc-a-- i 15
! H iBlue grama--=-ce---seecoccacn—x i 15
! ! i{Prairie sandreed=-=----ccme--- i 5
| 1

See footnote at end of table.
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SOIL SURVEY

TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
=T

]
{Compo-~

1 ] 1
Soil name and | Range site name H i i Characteristic vegetation
map symbol H iKind of year | Dry | isition
1 J iweight | i
T T TCb/acre; T Pct
i i T T
VaBemmwmmccecccmaee 1Siltyememmmmccc e m e iFavorable | 2,400 {Western wheatgrassee-eecew-c-w- i 40
Vale | {Normal ! 2,000 |Needleandthread--=w=-c—cecae-- i 20
| !Unfavorable | 1,400 |Blue gramae-c-cececcouacac—-cax i 20
! | | iGreen needlegrass=ce-cecwccaa- 1 10
1 E i EPrairie sandreed-----cc-vccaaa 15
[] ] 1
I ] 1 ] [l
Valemmenmocanccmaae 15iltyememem e e e nc e e {Favorable } 2,160 |Western wheatgrass--------- -==1 35
Vale H {Normal ! 1,800 }Needleandthread--=c---vccccna- } 25
1 {Unfavorable | 1,260 |Blue grama------=-cocemccm==n~- i 25
| 1 ! !Green needlegrasS-—w=—=mc—oe—cean- 15
E | H EPrairie sandreed-=—-cccccacan= i 5
1 1 )
] 1 1 1 ]
WalA-=ccconcmcwmacc- 1Siltymmmecce e c e e e m e {Favorable ! 2,280 |Western wheatgrass---v-vceecw--- i 30
Weber i {Normal { 1,900 {Green needlegrasS-w-----w-eac~ 115
i ‘Unfavorable | 1,330 |Blue grama----ccecccecmwecen—-na- i 5
i 1 i 1Big bluestem----wccocrccccauna- i 20
1 ! | iLittle bluesteme--weccccuacan= i 15
] 1 1 1 (]
1 1 1 ] )
Wheommcome e ~-«=}Shallow to gravele--cec-cccma-x iFavorable ! 1,400 Little bluestem-—=wcrcccacranax | 40
Winetti ! iNormal i 1,200 |Needleandthread===--sec-ce—mna- 110
i tUnfavorable | 720 (Prairie dropseed---cccmeccecnuaa i 20
i i 1Sideocats grama---~<----o-cee-- i 15
i ! |BluegrasS---~e-c-ccmecccoe—oona- 15
: i

|Bluegrass==-=--
1

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 10.--WOODLAND MANAGEMENT AND PRODUCTIV

ITY

[Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that
information was not available]

117

]
10rdi-

-= -

Management concerns

Potential productivity

Rock outcrop.

T T
] 1
Soil name and T Equip- | T 1 ] |
map symbol ination}Erosion | ment |Seedling! Wind- | Common trees 1Site | Trees to plant
isymbolhazard |} limita-|mortal- { throw | tindex}
| i i tion | ity | hazard | ! |
1 H 1 V ) i 1 i
| i i 1 i ] | !
BDE*: i i ' ! ) ! i i
Buska===cecaaaaaa-o i 5r |Moderate|Slight |Moderate{Slight |Ponderosa pine------ { 65 |Ponderosa pine.
! ' ' ! ' {Black Hills spruce--| --- |
i i ! ' ] {Quaking aspen------- P
] i ' ! ' {Bur ocak-------eu---- pomm—
i ' i : | ) i '
Rock outcrop i ! ! ! i | i i
' i | i i i ! i
CBE#cm e ! 5r |Moderate}Slight |Moderate|Slight |Ponderosa pine------ | 65 |Ponderosa pine.
Citadel | i ! ! H 1Bur oak-=~~ceoe-aae- T
i | 1 i ! 1Quaking aspen--—----- T
! ! ! ! ! |Paper bircheeeeeea-- | ==
| ) ! | | iBlack Hills spruce--| --- |
| ' ] i ' 1 1 i
GBE*¥*: i | ' ' | ! | i
Grizzly---meeceee-- i Sf |Severe |Severe |Moderate{Slight |Ponderosa pine------ i 60 |Ponderosa pine.
! ! ! H H !Black Hills spruce=-} === |
| | | | ! 1Quaking aspen------- T
' ! i ' ! {Bur oak----==------- po=--
' i i | i i ] '
Virkula----------- | 5r |Moderate{Slight |Moderate|Slight |Ponderosa pine------ | 60 |Ponderosa pine.
! ! ! ! ! !Black Hills spruce=--| |
i i i i i iQuaking aspen------- i !
! | ! ! i {Bur oake--ewmmommea—- | i
| ' i | d iPaper birch=-------- ! |
! i ] i | ] ] |
HBF#*: ) ' ) i i i i |
Hisega==-cw-ecu-—-- i 5f |Severe |Severe {Moderatei{Slight |Ponderosa pine------ | 60 }Ponderosa pine.
! ! 1 ! i |Black Hills spruce-=-| =--- | .
! ! ! ! ! |Quaking aspen------- b o=—=
i ' ' ' | i Paper birch--------- T L
| ! H ! i {Bur oak---ececcccncan i |
! i i i i ] i |
Rock outecrop. i ! ! ! ! i ! |
1 i i i i ' i ! -
LaBecccmccc e ! 5r |Severe |Severe |Moderate|Slight |{Ponderosa pine------ } 60 |Ponderosa pine.
Lakoa ! i 1 i i 1Bur ocakem—==ecccaa-- ===
| ' ' | ' !Quaking aspen------- b omem
i i g i i iPaper birch------o-- Lo
E E E 5 ! EBlack Hills spruce--| =-= E
1 ]
1 ] 1 ] 1 | ] I
MaC, MaD-=cececenaa- i 5r [Moderate|Slight {Moderate(Slight |Ponderosa pine--=-=-- i 65 |Ponderosa pine.
Maitland | ' ! ' ' {Bur oake---=cccoecu- T
i | | ! ] | | ]
MBE#*: | i i ) i ' ' i
Marshdale. i i ! i | ! i i
i } i ] ) | ] i
Maitland-=eecemecn i 5r |Moderate|Slight {Moderate{Slight |Ponderosa pine------ { 65 |Ponderosa pine.
i i | ! ' {Bur oake---c--——eaa- |-
i | i i ] | i H
PAE i : i ) i i i i
Pactola=====c=c-e- i\ 5f |Moderate|Moderate{Moderatei{Slight |Ponderosa pine------ i 60 |Ponderosa pine.
i | | | | {Black Hills spruce--| i
i i | ! ] iQuaking aspen------- i ]
i i i | ) iPaper birch--------- i i
] ] 1 t t ] 1 1
1 1 ] ] 1 1 1 1
Rock outcrop. ! i | { ! i i i
i i | | i 1 | |
PhE*: | i ! i ] 1 ' |
Paunsaugunt--===-= ! 6d |Moderate|Moderate|Severe |Moderate|Ponderosa pine------ i 45 |Ponderosa pine.
1 1 1 1 ] 1
': ! ! !
i i ' |

See footnote at end of table.
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TABLE 10.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

H Management concerns

Potential productivity
i

1] T
t t 1
Soil name and 10rdi- T Equip- | 1 H i
map symbol inationi{Erosion | ment |Seedling| Wind- | Common trees 1Site | Trees to plant
isymboli{hazard | limita-|mortal- | throw | iindex|
i i i tion | ity { hazard | i i
1 T 1 T 1 ] T i
1 1 1 1 1 1 1 1
1 1 1 1 1 ] 1 1
RBF: i H i i ! 1 ; i
Rock outcrop. ! 1 | i i i i |
: i ' i i i i |
Pactolam=memmcaaa= \ 5f |Moderate]Severe |Moderate(Slight ({Ponderosa pine------ { 60 |Ponderosa pine.
H ! | H | {Black Hills spruce--| |
i i i i i !Quaking aspen------- ! H
H 1 H | i \Paper birche-=eeewe-- i 1
| | i H i i H ]
RCF#*: i i i i i i i !
Rock outerop. ! i H | i ! i {
i ! i i i : i i
Vanocker=—eeeceececa- { 5f |Severe |[Severe |Moderate{Slight {Ponderosa pine------ ' 60 {Ponderosa pine.
1 | ] + ' 'Bur OaKkewmencccmaaaa fomm !
1 1 ] ! L[] 1 i )
! H | i | 1Quaking aspen-w——--o | o=
| ! ! H 1 iBlack Hills spruce--| i
] ) ' [] 1 ] 1 1
i ] Hl 1 1 ] 1 1
SEE¥ccmcccccccccae i 5r |Moderate|Slight |Moderate|Slight |{Ponderosa pine------ i 65 }Ponderosa pine,
Stovho i i i ! ; {Black Hills spruce=--} =--- | Black Hills spruce.
' ' ! ' | !Quaking aspen------- P
i i ) ] ] iPaper birche-eemm--- T
i i ] | | jBur oak---ccececeecaa- i i
1 ] ] t 1 ] 1 ]
] ] 1 1 t ] ] ]
SGF¥*: ! i i ! ! ! i |
Stovhom=memceaaaa- ! 5r (Severe |Severe |Moderate}Slight |Ponderosa pine------ i 60 {Ponderosa pine,
| i | | i {Black Hills spruce--} --- | Black Hills spruce.
! ' ] ! | 1Quaking aspeneee—==- TR
i i i { i iPaper birch--------- |
) | | | ] ) i i
Trebor. i 6r |Severe |Severe |Moderate}Slight |Bur oak----==eee-a-c ! 55 |Ponderosa pine.
! ! ! ! ! |Ponderosa pine~----- ] i
(] ] 1 1 1 1 1 1
1 L] 1 ] 1 1 1 1
TBE*: i i i i i \ | |
Treboremeeeeccceaa— | 6r |Moderate|Slight |Moderate{Slight |Ponderosa pine------ { 55 |Ponderosa pine.
1 ] [) 1 1 I ] )
1 1 ] 1 1 1 ] L]
Rock outcrop. i i i : 1 i i i
[] ] [] 1 1 ] 1 t
] ] ' 1 ] ] 1 El
VBF#*: : i i i i i i i
Vanockere==eeeecea- i Sf |Severe |[Severe |[Moderate|Slight |{Ponderosa pine--~--- { 60 |Ponderosa pine.
i : i i i {Bur ocak-=c-cceeeean- |
' | | i ! 1Quaking aspen------- |-
H | H | i {Black Hills spruce--| 1
1 1 1 ] t 1 ] ]
] 1 ] L] [ 1 ] ]
Citadelewrcrcnne=- ! 5r |Severe |Severe |Moderate!Slight |{Ponderosa pine-=~--- { 60 |Ponderosa pine.
t 1 1 1 1 1 1 )
¢ i I 1 1 1Bur oak-=memwcecaaa= ==
! ' i i ' |Quaking aspen------- b=
! ! i i ! iPaper birche--c----- |-
i i ' | ] {Black Hills spruce--{ =-- |
1 ] [] ] 1 ] 1 ]
] ] ] ] 1 1 1 H
VCE#cmccmccee e ! 5r |Severe |Severe |Moderate|Slight |Ponderosa pine------ } 60 jPonderosa pine.
Virkula | i | 1 H tBlack Hills spruce--| '
! ] ! H | !Quaking aspen------- i i
! ! ! ! ] {Bur oake--e---ccaeea- i i
i } i ! ] iPaper birch--------- i i
] i i i i i ] i
Whemomemccccm e ' 6f {Moderate|Slight {Moderate|Slight |[Ponderosa pine------ i 55 |Ponderosa pine.
Winetti i H i i i ]
(] 1 (]
1 t 1

*# See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 11.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means less than; the symbol > means more than. Absence of an entry indicates
that trees generally do not grow to the given height on that soill

1 Trees having predicted 20-year average heights, In feel, of--
Soil name and |} T 1 T
map symbol E <8 | 8-15 i 16-25 E 26-35
] ]
] | 1 I
i i H 1
; | : :
AaBecccccccccaaao {American plum, |Green ash, {Siberian elm, i ——
Alice i silver { Siberian | ponderosa pine, |
| buffaloberry, | crabapple, Rocky | bur oak, Russian-|
! lilac. { Mountain juniper,| olive. |
! | common i i
H \ chokecherry, ! |
| | Siberian ) i
i { peashrub. 1 i
1 1 ) 1
1 ] I ]
Ba, Bbewee—cecec-- iLilagm=—emeccccaaa JRussian-olive, iPonderosa pine, {Plains cottonwood,
Barnum i | Rocky Mountain ! blue spruce, | golden willow.
i i juni Si i i\ B k Hill i
! | enshrun, TN Sruce, green |
H { American plum. { ash, common i
i i | hackberry. !
+ 1 1 ]
1 1 1 ]
BeA, BeB, BeC----- iLilagceemccmcacaaan iGreen ash, iSiberian elm, i ———
Boneek H ! Siberian | ponderosa pine, |
i \ crabapple, Rocky | blue spruce, i
i ! Mountain juniper,| Black Hills i
i | common | spruce, Russian- |
1 ! chokecherry, ! olive. !
i | Siberian | |
i { peashrub, ; |
! ! American plum. i |
' 1 1 )
BDE*: | :' :' i
Buska. H i |
: : : :
Rock outcrop. | i i !
1 1 1 1
BeE. E E E E
Butche 1 H i |
i i i 1
BhE¥*: i i i i
Butche. i ! ! |
i i i i
Rock outcrop. | i | |
] 1 1 1
B D : ; ': | i
Butche. i i !
i i | i
Satanta---ceccu-- jLilag==emecemacaae iGreen ash, {Siberian elm, | -—-
H | Siberian | ponderosa pine |
; E crabapple, Rocky ; glue sprucg, ' E
i ! Mountain juniper,| Black Hills i
i | common | spruce, Russian- |
i ! chokecherry, | olive. |
i ! Siberian ! |
i | peashrub, ! i
! ! American plum. ! |
1 ] 1 1
1 ] ] 1
CaD¥*, CaE¥*: ! ! 1 |
Canyon, H | | 1
i i ] i
Bridget. | ! | 1
i ! i i
CBE¥, : | | |
Citadel : : : {
| ) | i
Ce*, i i i i
Dumps | i | |
i i i i
See footnote at end of table.
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TABLE 11.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

SOIL SURVEY

Soil name and
map symbol

Trees having predicted 20-

year average heights,

in feet, of--

<8

8-15

16-25

r

26-35

EaD¥:
Enning.

Minnequa.

Glenberg Variant

GBE#*:
Grizzly.

Virkula.

GeD, GdE:
Grummit.

Rock outcrop.

GeD:
Gypnevee.

Rekop.

Higgins

HBF ¥:
Hisega.

Rock outcrop.

HcA.
Hisle

HdA#*:
Hisle.

Slickspots.

LaE.
Lakoa

MaC, MaD.
Maitland

See footnote

American plum,
lilac.

Siberian peashrub,
silver
buffaloberry,
American plum,
Peking
cotoneaster,
lilac.

at end of table.

Russian-olive,
Rocky Mountain
juniper, Siberian
peashrub,
American plum.

Russian-olive,
Rocky Mountain
juniper, Siberian
peashrub.

Green ash, Rocky
Mountain juniper,
Russian-olive,
Siberian
crabapple, common

[]
]
i
t
]
]
1
]
[]
]
1
]
[]
i
()
1
)
L
]
1
I
I
]
1
t
]
13
t
[]
]
1
]
3
t
)
i
]
t
t
i
|
1
1
[]
i
[)
L]
[}
]
]
]
1
]
1
]
]
1
]
Common hackberry, |
]
[
1
]
t
1
i
1
1
]
]
t
]
1
]
)
]
)
1
)
]
t
t
t
]
]
1
1
1
1
1
]
1
[]
1
1
1
1
I
)
1
1
]
]
t
i
chokecherry. |
b

1

1

1

1

1

)

1

]

1

[]

t

[]

]

1

]

Ponderosa pine,
blue spruce,
Black Hills
spruce, green
ash, common
hackberry.

Golden willow,
blue spruce,
Black Hills
spruce, green
ash, ponderosa
pine.

Siberian elm,
ponderosa pine.

t
i
t
[}
r
I
]
)
)
I
L]
I
1
I
|
'
1
I
L]
1
1
t
[}
{
1
[}
b
I
1
I
]
i
)
1
|
[l
]
'
)
|
]
I
[l
[}
1
1
'
i
1
)
1
1
]
]
1
1
[}
]
[
1
1
|
¥
1
L]
1
1
1
1
]
]
1
[}
t
1
I
1
1
1
I
]
I
[}
i
1
]
|
'
]
]
]
[l
1
[}
!
[}
1
1
[}
1
1
t
[l
1
[}
1
[
'
1
]
1
[}
+
[}
|
[}
'
1
1
I
|
I
[l
I
)
1
t
[}
]
i

Plains cottonwood,
golden willow.

Plains cottonwood.



LAWRENCE COUNTY, SOUTH DAKOTA 121

TABLE 11.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~-Continued

Trees having predicted 20-year average heights, in feet, of--

26-35

Soil name and

map symbol <8 8-15 16-25

Rock outcrop.

PbE*:
Paunsaugunt.

Rock outcrop.

r
[}
i 1 1
] i | i
1 1 (] ]
1 1 1 ¥
i 1 1 H
(] 1 1 1
1 ] 1 1
MBE#*: i i i |
Marshdale-—-=--—- tAmerican plum, iCommon hackberry, (Golden willow, tPlains cottonwood.
i lilac. | Russian-olive, | blue spruce, i
i { Rocky Mountain i Black Hills i
i { juniper, Siberian{ spruce, green i
| \ peashrub. | ash, ponderosa |
i i | pine. |
i | | i
Maitland. ' ' | i
i i i |
McD#¥*: ! ' i i
Midway. ! ! i i
| | i |
Razor. ! ' ' |
i | ' |
NaB, NaCee-ecoceaaa {Rocky Mountain {Ponderosa pine, i - i -—-
Nevee { Jjuniper, eastern | Siberian elm, | 1
| redcedar, | green ash, ! i
| Siberian ! Russian-olive. i i
| peashrub, silver | !
! buffaloberry. ' i i
i | 1 i
1 1 1 1
1 ] ] 1
NbD: i | i i
Nevee. ! ! ! i
i i i |
Spearfish. i i i
1 1 ] 1
1 1 1 ]
Rock outcrop. ! ' !
1 ] 1 []
1 ] ] ]
NeD. ' | ' '
Nihill ' ] | i
i | i i
NdA, NdB, NdC----- ILilage—mecmemecan= {Green ash, {Siberian elm, i -———
Nunn | Siberian | ponderosa pine,
| crabapple, Rocky | blue spruce, i
| Mountain juniper,| Black Hills i
| common | spruce, Russian- |
1 chokecherry, | olive. i
! Siberian ! i
! peashrub, ! i
' American plum. i !
PAE®, : | :
Pactola. ! ! '
| i i
1 ] 1
1 ] ]
: ? !
1 ] ]
1 ] 1
1 i i
] t ]
] ] 1
] ] 1
) ] ]
' ! |
PeBevencc v e ccaa iSiberian peashrub, {Green ash, Rocky ({Siberian elm, i -—-
Pierre | silver Mountain juniper,| ponderosa pine. |
| buffaloberry, Russian=-o0live, | |
! American plum, Siberian ! 1
{ Peking crabapple, common) 1
| cotoneaster, chokecherry. 1 i
i lilac. ) |
| | i
PeD. ! } |
Pierre ! i ]
i 1 i
Pe#*, H | |
Pits i i |
1 [} ()
] ] ]

[\
ct

See footnote end of table.
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TABLE 11.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

SOIL SURVEY

Soil name and

map symbol

Trees having predicted 20-year average heights, in feet, of--

<8

8-15

16-25

26-35

RaE¥:
Rekop.

Gypnevee.
Rock outcrop.

RBF#*:
Rock outcrop.

Pactola.

RCF#*:
Rock outcrop.

Vanocker.

SaA, SaB, SaC--

Satanta

ScD#*:
Snomo.

Rock outcrop.

Stetter Variant

SEE#®,
Stovho

SGF¥:
Stovho.

Trebor.

See footnote a

Siberian peashrub,

silver
buffaloberry,
American plum,
Peking
cotoneaster,
lilac.

t end of table.

]
L]
)
[}
1
1
1
]
I
1
[}
1
1
L]
I
(]
I

Green ash,
Siberian
crabapple,

common
chokecherry,
Siberian
peashrub,
American plum.

Green ash,
Siberian
crabapple,

common
chokecherry,
Siberian
peashrub,
American plum.

Green ash,

Russian-olive,
Siberian

crabapple,
chokecherry.

Russian-olive,
Rocky Mountain
juniper,
peashrub,
American plum.

Rocky
Mountain juniper,

Rocky
Mountain juniper,

Rocky
Mountain juniper,

common

Siberian

[l
|
¢
|
T
|
[l
)
!
1
[l
]
[}
1
§
]
'
1
t
H
[}
]
v
]
[}
|
'
i
[l
]
[l
|
'
i
1
|
1

|

1
]
]

|

t
[}
)
]
|
[}
|
]
|
1
|
1
I
]

|

!
b
]

b
i
]
1
]
¢
1
[}
I
]
I
1
|
)
I
1

|

i
{
t
1

1
|
]

'
1
|
|

t
!
1
1
|
1
|
1

¢
1
|
1

i
[}
]
1

'

1

|

'

)

¢
]
¢

1

{
[}
]

i

t
]
]

[}

¢
i
!
]
1
I
{

]
!

i
1
3
1
)
'

)

Siberian elm,

ponderosa pine,
blue spruce,
Black Hills
spruce,
olive.

Siberian elm,

ponderosa pine,
blue spruce,
Black Hills
spruce,
olive.

Siberian elm,

ponderosa pine.

Ponderosa pine,

blue spruce,
Black Hills
spruce, green
ash, common
hackberry.

Russian-

Russian-

]
|
1
)
T
|
¢
)
]
|
t
1]
1
1
!
i
[l
)
]
|
)
|
{
1
]
|
[}
I
)
|
'
|
]
|
)
|
!
|
]
|
!
|
]
1
{
|
)
|
]
|
!
|
1
|
]
1
'
1
1
I
!
1
)
|
]
|
1
|
]
|
!
¢
|
}
1
|
|
t
!
|
|
i
!
|
|
t
]
|
|
'
]
|
!
i
[}
]
]
¢
1
|
]
i
!
I
|
]
1
|
!
|
|
¢
[}
I
t
1
1
I
!
]
i
]
!
|
]
|
t
|
t
1
)
)
1
|
'
|
1
)

Plains cottonwood,
golden willow.
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TABLE 11.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

H Trees having predicted 20-year average heights, in feet, of=--
Soil name and | T T 1 i
map symbol i <8 | 8-15 16-25 26~35
1 1
1 1
1 T
i |
Ry ettt jLilagemeeeccmccee iGreen ash, Siberian elm, -——-
Swint Siberian ponderosa pine,

crabapple, Rocky
Mountain juniper,

blue spruce,
Black Hills

common spruce, Russian-
chokecherry, olive.

Siberian

peashrub,

American plum.

1
) )
1 ]
[] []
I 1
1 V
] i
i !
i |
1 []
I 1
] []
] ]
1 []
1 ]
] 1
i 1
1 ]
] ]
[] 1
I I
1 [}
1 I
| |
TaA, TaB, TaC-===- LilaCeeececmcccccue Green ash, {Siberian elm, ! -——
Tilford 1 \ Siberian | ponderosa pine, |
i | crabapple, Rocky | blue spruce, i
i | Mountain juniper,! Black Hills !
i ! common | spruce, Russian- |
| | chokecherry, | olive. !
| | Siberian i i
i | peashrub, i 1
) | American plum. H H
1 () 1 1
] ] 1 ]
TBE*: ; i i i
Trebor. ! ] ' !
' i i i
Rock outcrop. ! H | i
1 ] 1 1
[} 1 1 ]
VaA, VaB, VaC----- iLilagmemmcmcmeaaan iGreen ash, 1Siberian elm, ! ——-
Vale i { Siberian \ ponderosa pine, |
H t crabapple, Rocky |} blue spruce, i
i | Mountain juniper,| Black Hills |
i { common | spruce, Russian- |
i | chokecherry, i olive. |
H | Siberian ! i
i { peashrub, | i
! ! American plum. ! !
1 1 ] 1
1 1 1 1
VBF: : | ' !
Vanocker. ! ! |
1 1 ] ]
1 1 ] i
Citadel. ! | ! !
) | i ]
VCE®*, ! ! H !
Virkula | ! ! !
] ! ] ]
Y e iSiberian peashrub-{Siberian elm, H -—— ! -——
Weber 1 | ponderosa pine, | 1
i \ common hackberry,| t
i | green ash, i H
| { Russian-olive, | i
1 | eastern redcedar.| |
) 1 ] 1
i 1 ] 1
Wh. | ' ' i
Winetti | i | i
1 1 1 1
1 1 1 1

See description of the map unit for composition and behavior characteristics of the map unit.
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[See text for definitions of "good," "fair," "poor," and "very poor."

soil was not rated]

Potential for habitat elements

Soil name and

|Grassesiherba-|Hard-
and

Grain
and seed

map symbol

ilegumesiplantsitrees

crops
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See footnote at end of table.
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TABLE 12.--WILDLIFE HABITAT POTENTIALS--Continued

Potential as habitat for--

Potential for habitat elements

1 1 ]
] 1 )
Shallow|Openland}Woodland|Wetland

T
|

iRangeland

iwildlife|wildlife|wildlife|wildlife

water

Conif-jWetland

T T
t ]
()

[

wood |

TWild
ceous|
ilegumesiplants|trees |plants|

iGrassesiherba-|Hard-
and

LAWRENCE COUNTY, SOUTH DAKOTA

Grain
and seed|
crops

Soil name and
map symbol

areas

erous|plants

GdE#*;
Grummiteeeeeeeaaaa

GeD¥*,

F

poor
poor

Rock outcrop.
Gypnevee--—cmmmaaa-x
Rekop--c-ceemaeaua|Very

Haeeeweemaaacaaaaa-iVery
Higgins

GeD¥*:

HBF#

poor

Hisega~=---———=---iVery

Hisle
Slickspots.

HdA%*:

KaB==w=~eceeee-!Poor

KaA,

poor

1
1
]
I
|
i
1
l
)
I
1
1
]
1
1
1
1
I
1
1
'
I
i
1
[}
|
I

Razor-------------{Very

Lakoa

Maitland

Maitland

Marshdale.
Maitland----===--<{Poor
Midway--=ce=m-ceccax
Nevee

Nevee

Kyle
LaE-ceoccccecee——iVery

MaCeweeec-eccccuaa-i{Poor
MaDweeeeaccccceno——iVery
NaB-------=—~~-=—---|Poor
NaC-ww=ecececeaccaaa-|Poor

MBE#¥*:
MeD¥:

NbD#*

poor

Nevee-~=-caeeo—o—--|Very

Spearfish.

See footnote at end of table.



SOIL SURVEY

TABLE 12.--WILDLIFE HABITAT POTENTIALS--Continued
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Potential as habitat for--

Potential for habitat elements

T T T
1 1 '

T T
| |

TWIld

T
1

Soil name and

o
c o
©
— -
o~ [ |5 L .
o i >0 >0 > 0 1% o o o >0 o o
< — - O w0 . O - o o} o £ 0 o o
@ @ o a v oA o e} [} o Q o o
[+-gc 4 o, b= = = £ (6] [&] [&] = o] o
[
T &
=
® — s 1% 1% 1 L. 1S [ 5. 15 5. 8
—~ T >0 >0 >0 > O >0 > O > 0 > 0 >0 > 0 >0
o~ .0 O Lo “ 0 “ 0 £ O . o ~ 0 . 0 L O [Sye)
@ A 0aQ oo Lo oA 9o eoa oo o o v Q. v a oo
==z = = = - =4 = - =4 = = -
ol )]
fog
@
— — 5. [ 1 5. % 1 1
° o >0 T © o >0 > 0 > 0 >0 o >0 > 0
(o] [ 9o <] o o & O O - 0 [y} o L O & 0
O oo O (<} o} Qo 0o oo U 0. o v o o0
== - [&] (&) (&) = = = =4 (&) = -
o e
[ox
© -
— 9 9 1 .
=ik [ >0 > 0 >0 T o o . > 0 o 5.
o~ o £ o . O % 0 [+ o o] o = 0 o —
[ [e] v o oo oo O <} o @ @ O, e} @
o= =) - R - ] [&] (&) € = [&] fx,
=
[o2R S ]
~ O @© |9 [ |9 1 15 1 9 1% 18 1 S
—~ o > 0 >0 > 0 >0 > 0 > 0 > 0 >0 > O > O > 0
© © = “ O ~ O “ O -~ O “ 0 -~ O L o -~ 0 “ O . O “ O
=2 © o 0o v o0 oA oA oa o Q (1Y A oo
2] = = =4 - = = = = - = -
o
[o]
@ s [ 5. [N o 1 1% [ (9 s .
—c > O > 0 >0 > 0 >0 = O >0 > 0O > 0 > 0 >0
L m 5. O 5. O 0 L O - O L O & O L O ~ O & 0O J <]
@~ OO 0o o 00 oW Oa oo o Q. (=% [ <N o %
= o = = = = - - = - - = =
[
[N e S 15 5. 8 [ 1 8
-~ 0 C >0 O o ko] > O > 0 > 0 >0 o > O >0
L © . 0 e} ] o & O = O o . O o . O = O
[T va o (e} o vAa oo oa LY o v a oo
(&) =3 = (&) (&) [&] - e =4 - &) = =
[ 2]
T o 9 . 1 5 o o © [ 1% o [
~“ 00 —~ o o] o o] o o — [o] [ —
T 2 & (] o] O o] (o] [e] (o] © (o] (o] ©
ja =) + L, a. o, =) (&) [&] [&] L9 o, (&) [£9)
[ )
T 3 . [ 5. 15
Qo0 1 >0 >0 >0 [ el o o >0 o o
L O ® ~ [y . 0 0 - o <3 =} £ O o o
VO~ @ o Q. OO 0A © o o (<} [U=% o) (<}
= o, ., = - = Lz, [&] [&] [&] - [&] [&]
n n
[ @
o E I 19 =~ 1
[ == [ >0 > 0 >0 T o o o >0 o o
@ © — & 0 “ O = O <3 o <} o = 0 o o
[ @ @ v Q v oo o o o o o 0 e} o
(o] —t Lx, - - = (6] (@] [&] (&) = o] [6e]
o
[
S ow
— 0 oA [ 15 L 8
4] o 1% >0 >0 »>0 T kel o 1S >0 o 1%
T S [¢] -~ O .. O . O (o] [o] o} ksl ~ 0 [} -
o co o (D3R =% A oo o o o @ o o [
© a, = = B [&] [&] (&) fr = (&) Le,
1 [} | 1 | 1 ] ) 1 | |
1 | ! 1 1 1 1 1 1 ] '
1 ] ] 1 ! ] ] 1 1 1 ]
1P 1 1 ] ' ] ] 1 1 ] 1
[~ ] ! ] i ] | ] ] ] 1
— ) ®© 1 1 ' 1 ] 1 | ' . 1 ]
(o] [ 1 [} 1 1 ] ' 1 ) o 1 1
o [ 1 | 1 1 1 ' ] I o 1 |
E I @ [} ' 1 ) 1 1} ] ] [ ] ]
> 1> | ' 1 | ] ] 1 ] [3) 1 ]
n ] [} i ] [} ] 1 1 1 el ] ]
[ ! ] ' I v | Qo 1o | 3 m ]
[} 1o I o o 5. I = ] ® 15 < o © i
© [ [~ Ko o 1O 12 =0 1o o = |
£ [ 1> > o 1 [~ [ [ -0 ~ 3] 1 o .
19 = O = O o 1 . | - 1l % O [3) o~ 1~ %
19 D D [N < 1z <A (SR I 8 0O <@ OO I
TN W Own — S X0 © @ me o @ = o> m
[%2] 2] 2] 73 2] = = = - = =

poor
poor
poor

Citadele==--=e~ea=iVery
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Virkula
Weber
Winetti

VCE¥ e cmemccee i Very
WaAew-o—ceceee————-}Poor

Whemmmm e ce e

* See description of the map unit for compositon and behavior characteristics of the map unit.
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TABLE 13.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions
of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]

T T T
] ] 1
Soil name and i Camp areas | Picnic areas | Playgrounds Paths and trails
map symbol | ! ! ]
i i | i
i i 1 i
i i i i
AaBemccmce e 18lighte~mcmccc e 1Slighte=-=ececccccaaaao iModerate: 1Slight.
Alice E i E slope. E
L[] 1 ] 1
Ba, Bbe-eccccmccccacaaa iSevere: 1Slighte-eemcamaaaaao {Moderate: 1Slight.
Barnum | floods. | i floods. H
1 1 1 1
] 1 1 ]
1 R iModerate: iModerate tModerate: iModerate:
Boneek } dusty. | dusty. \ dusty. { dusty.
1 1 ] 1
] 1 1 ]
BeBemermccccccccanee e iModerate: iModerate: iModerate: {Moderate:
Boneek i dusty. | dusty. { slope, { dusty.
i ] i dusty. |
} i i i
BeCommmmcm e iModerate: iModerate | Severe IModerate:
Boneek i dusty. | dusty. i slope. \ dusty.
) t 1 1
] ] t ]
BDE*: ! ! ' ;
Buska—-==c=cccmccacaa iSevere: iSevere: {Severe: {Moderate:
{ slope. i slope. \ slope. i slope.
1 1 ) ]
] 1 1 [
Rock outecrop. H i | i
] () ] 1
1 i 1 1
T O ettt |Severe: |Severe |Severe: iSevere:
Butche | slope, i slope. | slope, i slope.
| depth to rock. i | depth to rock, |
| | | small stones. !
() 1 ] 1
[ 1 ] ]
BhE#*: | i ! !
Butchee—wemcccacacaaa iSevere: |Severe iSevere iSevere:
i slope, { slope. i slope, i slope.
t depth to rock. | { depth to rock, i
j | ! small stones. !
t ] 1
1 1 1 1
Rock outcrop. ! i 1 i
1 1 t ()
1 1 1 Ll
BkD#*: ! ! ! !
Butche=meececcaccaaaa |Severe: |Severe: |Severe: iModerate:
| slope, | slope | slope, i slope,
| depth to rock. i | depth to rock, } small stones.
i i | small stones. !
] 1 ] ]
t 1 ] ]
Satanta----ccccemeea-o 1Slight-ccemcecaaaaaaa 1Slight-emmcccccccaeee iSevere: iSlight.
i 1 ! slope. !
] t 1 ]
t t ] ]
CaD¥*: i i i i
Canyon-eeecemacccacax iSevere: {Severe iSevere: iModerate:
{ slope. | slope { depth to rock, i slope.
| ! i slope. i
i 1 | )
Bridgete-e--eccececce--- iModerate: {Moderate: {Severe: 1Slight.
| slope. ! slope { slope. H
1 1 ] 1
] 1 1 ]
CaE*: i ' ' |
CanyoNe=meccccccacaaa iSevere: iSevere: iSevere: iSevere:
{ slope. | slope. i depth to rock, ! slope.
: ! { slope. i
i ; i )
Bridget----wceonee-—- iSevere: }Severe: iSevere: {Moderate:
! slope. \ slope. | slope. } slope.
] 1 1 ]
| ] ] 1]
CBE#mmm e e {Severe: |Severe iSevere: iModerate:
Citadel { slope. i slope i slope. | slope.
] Ll ]
] ) §

1
I

See footnote at end of table.
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued

129

Rock outcrop.

GdE#*:

Grummit--cececcecaa

Rock outcrop.

GeD#*:

T T 1] T
] 1 ] ]
Soil name and | Camp areas | Picnic areas H Playgrounds \ Paths and trails
map symbol | | 1 |
1 ] ]
1 i ]
i 1 H
| | i
Cc*, 1 i !
Dumps ' : i
: i ‘
EaD#*; ! ! H
Enninge-eceaccaeeaa iSevere: Severe: iSevere: {Moderate:
{ slope. slope. { slope, slope,
i | depth to rock. dusty.
1 []
] 1
Minnequa-====we=- iModerate: Moderate: {Severe: Moderate:
t slope, slope, ! slope. dusty.
! dusty. dusty. !
[ 1
t 1
GaDecccmccccceee e |Severe: Moderate: |Severe: Moderate:
Glenberg Variant i floods. floods. | floods. floods.
[] 1
1 1
GBE#*: ! !
Grizzly--—e-eeeeaa |Severe: Severe: {Severe: Severe:
i slope. slope. | slope, slope.
i | small stones.
1 1
] ]
Virkula--—emececaeax iSevere: Severe: |Severe: Moderate:
| slope. slope. \ slope. slope.
t []
] ]
GeD¥ ! |
Grummife—-—-meceaa iModerate: Moderate: |Severe: Moderate:
too clayey. slope, | slope, too clayey.
1
1
1
1
(]
1
1
i
)
1
]
|
1
I
]
i
)
i
)
1
1
1
1

Gypnevege—mmeeaanx

Higgins

HBF#*:

Hisle

HdA*:

Slickspots.

See footnote at end

Severe:
slope.

Moderate:
slope,
dusty.

Severe:
slope.

Severe:
floods,
wetness,

Severe:
slope.

Moderate:
dusty,
percs slowly.

Moderate:
dusty,
percs slowly.

of table.

too clayey.

Severe:

slope.

Moderate:

slope,
dusty.

Severe:

slope.

Severe:

wetness,

Severe:

slope.

Moderate:

dusty.

Moderate:

dusty.

too clayey,
depth to rock.

Severe:
slope,
too clayey,
depth to rock.

Severe:
slope.

Severe:
slope.

Severe:
wetness.

Severe:
slope.

Moderate:
depth to rock,
percs slowly,
dusty.

Moderate:
depth to rock,
percs slowly,
dusty.

Severe:
slope.

Moderate:
dusty.

Moderate:
slope.

Severe:
wetness.

Severe:
slope.

Moderate:
dusty.

Moderate:
dusty.
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TABLE 13.-<-RECREATIONAL DEVELOPMENT--Continued

Rock outecrop.

T T T T
Soil name and i Camp areas 1 Picnic areas 1 Playgrounds \ Paths and trails
map symbol | | | !
i i i i
i H 1 T
i i ! 1
KaA, KaBe--cemmaaaaaa- {Moderate: iModerate: |Severe: iModerate:
Kyle | percs slowly, i too clayey. i too clayey. { too clayey.
| too clayey. H 1
] 1 1 1
1 ] [} [
I O e {Severe iSevere: iSevere: iSevere
Lakoa i slope. | slope. i slope. | slope.
) 1 ] ]
El 1 t [
MaC-==--—sccmccccmeeaa 1Slight-wcccccacaaa—- 1Slight-wsercnvwacnccca |Severe: iSlight.
Maitland H i | slope. H
1 [} [] t
1 1 1 1
MaDe=ccccm e c e iSevere: iSevere: {Severe: iSevere
Maitland | slope. | slope. { slope. { slope.
) [] 1 1
] ] ] ]
MBE#*: | i i i
Marshdale-=-cecceccaa-- {Severe: iModerate: iSevere: iModerate
\ floods, i floods. i floods, i floods,
| wetness, H i wetness. | wetness.
] 1 ] 1
1 1 [} t
Maitland--eeecccccaaa- iModerate: {Moderate: |Severe: 1Slight
| slope. | slope. | slope. |
1 1 1 )
| 1 I i
McD#¥: ! ! ! !
Midway===ccemcecacaaa iSevere: |Severe: iSevere: {Moderate:
| slope. \ slope. \ slope, | slope.
! i | depth to rock. !
] 1 t 1
1 ] t (]
Razore--cececcccccan-x iModerate: {Moderate: iSevere: 1Slight
{ slope. i slope. \ slope. |
] 1 t []
] [} ] 1
NaBee-mmeccccc e iModerate: iModerate: {Moderate: iModerate:
Nevee } dusty. t dusty. | slope, { dusty.
i i | dusty. !
: : : :
NaCemecmmmame e ~---={Moderate: |Moderate: |Moderate: iModerate:
Nevee ! dusty. | dusty. | slope, | dusty.
] | \ dusty. |
i 1 i i
NbD¥*; ] i ' ]
Nevee-mceeccccccaaaao iModerate: iModerate: iSevere: |Moderate:
{ slope, i slope, t slope. i dusty.
| dusty. i dusty. H |
1 1 3 1
] t 1 1
Spearfishecececccecaaa- {Severe: iSevere: {Severe: {Severe
i slope. | slope. | slope, \ slope.
H H \ depth to rock. !
] 1 1 1
] ] t 1
Rock outcrop. | i | H
) 1 ] ]
] 1 1 ]
NeDemmmcmmccc e iSevere: |Severe: iSevere: tModerate
Nihill | slope. { slope. | slope, { slope,
! i | small stones. } small stones.
t 1 [] []
1 ] 1 ]
NdAmmmmmm e e 1Slightemccccmcccaccee 1Slightewmaremcccaaa- 1Slight=-=ccmccmcaccaa tSlight.
Nunn ! 1 ] i
] : ! i
NdBewememmccc e 1Slightemececemacwaaaa 1Slight-=-mmmmcmmcaeae tModerate: iSlight.
Nunn ! i ! slope. !
1 ] t 1
1 t ] 1
NdCemmmommccccccac e 18lightesmevnccccananx 1Slighte=ce-cecccacana- |Severe: iSlight.
Nunn 1 | slope i
1 1 ]
] I 1
PAE¥ cccrccmcccca e |Severe: Severe: \Severe: {Severe:
Pactola slope. slope. | slope, | slope.
| small stones. i
1 1
| e
1 1
1 1

1
I
L]
I
1
|
1
]
1
|

See footnote at end of table.
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued

T T T 1
1 L | 1
Soil name and i Camp areas 1 Picnic areas | Playgrounds |  Paths and trails
map symbol | H i !
i ! i g
i i i 1
i i | i
PbE®*: ' i | i
Paunsaugunt----==e--=- iSevere: |Severe: iSevere: iSevere:
| slope. | slope. { slope, | slope.
| ) ! small stones, ]
| | ! depth to rock. !
1 ] 1 ]
1 1 ] I
Rock outcrop. i ! H i
) ] 1 []
1 ] | I
PeBecccmccccc e neee iModerate: |Moderate: |Severe: iModerate:
Pierre | percs slowly, | too clayey. } too clayey. \ too clayey.
| too clayey. ! ' !
1 ] 1 1
] ] 1 1
PeD=cwenmac e tSevere: {Severe: iSevere: iModerate:
Pierre | slope. | slope. | slope, { too clayey,
! 1 ! too clayey. { slope.
] 1 [] 1
] 1 1 ]
Pe¥, 1 i i |
Pits ! ] i |
! ] | |
RaE#: i | | i
Rekopewowoccccacaaaa- |Severe: |Severe: iSevere: |Severe
| slope. | slope. { slope. | slope.
1 1 [] 1
I | ] I
Gypnevee~--=-=eeaaa-- iModerate: iModerate: {Severe: iModerate:
| slope, | slope, ! slope. | dusty.
! dusty. ! dusty. | i
1 ] [] 1
] 1 ] 1
Rock outcrop. [ H ! !
1 1 [] 1
1 1 1 1
RBF#*: i i i i
Rock outcrop. ! ' H i
t [] 1 ]
[} 1 t 1
Pactola-==-ccecaacaa- iSevere: iSevere: iSevere: {Severe:
{ slope. i slope. | slope, \ slope.
| i | small stones. !
] 1 1 1
| ] t
RCF*: | 5 ] '
Rock outecrop. ! H { i
) [] (] ]
] ] [ ]
Vanockere-e=wea-- ----|Severe: }Severe: {Severe iSevere:
! slope. ! slope. i slope i slope,
| ' ! | large stones.
t t 1 t
L] [ ) ]
Sal-mmcmmccm e 15lightemmeccccmcceae 1Slighte=meeccemeaceaa 18lightemmmccmm e iSlight.
Satanta ' ! ! !
] 1 ] ]
] 1 1 1
SaBecc-cmccc e 18lightecmmeccccccaaae 1Slight-cmmcmmcceceea iModerate: 1Slight.
Satanta i i i slope. !
1 (] ) 1
1 1 1 1
Salemmemccccmcccccnea 1Slight-eeccccccacaaaa 18light==cccccccceeea {Severe: 1Slight
Satanta ! ! i slope. i
] [] 1 1
] 1 [} ]
SbA, SbBec-wccocceaaa- {Moderate: {Moderate: iModerate: iModerate
Savo | dusty. i dusty. { dusty. | dusty.
() 1 t 1
) ] | ]
ScD¥: i i i i
SNOMO=wmmemmmmmmc e iSevere: iSevere: |Severe: iModerate:
i slope. { slope. | slope, { too clayey,
! | ! too clayey. i slope.
] t 1 )
1 1 | ]
Rock outcrop. ! 1 ! i
1 1 () 1
] | ] 1
Sdm=ceccccccc e iSevere: tModerate: |Severe: iModerate:
Stetter Variant | floods. i floods, | floods. i floods.
[] t 1 ]
] i 1 1
SEE#wccc e c e iSevere: iSevere: |Severe: iModerate:
! slope. | slope. | slope.
1 ] 1
| ] 1

Stovho | slope.
]
]

See footnote at end of table.
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TABLE 13.<-RECREATIONAL DEVELOPMENT--Continued
H i V 1
Soil name and i Camp areas | Picnic areas | Playgrounds { Paths and trails
map symbol ' ] | |
i ] | |
1 1 1 1
1 [} ] |
] ] |
SGF#*: i ! ] !
Stovho-==-ccccrav-- |Severe: iSevere: iSevere: iSevere:
| slope. | slope. i slope. i slope.
[] ] 1 )
] ] 1 |
Treboree-eecacca-—a- iSevere: |Severe: iSevere: iSevere:
| slope. | slope. { slope. | slope.
i ! ! i
ShA==mecccmrancaaaee iSevere: 1Slightereccecamaana iModerate: 1Slight.
St. Onge i floods. i { floods. |
i | ! ]
SKemmmmmm e e — e {Severe: 1Slighteeeecncncacaa 1Slighteecccccnnacwa 1Slight.
Swint ! floods. | i i
i ' ' i
TaAw—ccmmmnencacccws iModerate: {Moderate: {Moderate {Moderate:
Tilford { dusty. i dusty. { dusty. | dusty.
| | | i
TaBewecmcccccccannaa tModerate: {Moderate: {Moderate: {Moderate:
Tilford { dusty. \ dusty. | slope, ! dusty.
! ! | dusty. !
1 | ' |
TaCemmwomccccc e m e iModerate: {Moderate: |Severe: {Moderate:
Tilford | dusty. } dusty, | slope. | dusty.
' ! ' i
TBE¥*: | i 1 |
Trebore---ccc-wce-w- |Severe: |Severe: |Severe: {Moderate:
| slope. ! slope. i slope. | slope.
| i ' !
Rock outcrop. | | i H
1 [] 1 ]
I ] [} I
Vahowooccccccnemcee iModerate: {Moderate: |Moderate: {Moderate:
Vale | dusty. { dusty. t dusty. ! dusty.
i | i i
VaBewrmmrmmcccce e e IModerate: {Moderate: yModerate: iModerate:
Vale { dusty. ! dusty. \ slope, | dusty.
! ! ! dusty. !
| | ! i
VaCemmmmmmmmmce e {Moderate: {Moderate: {Severe: IModerate:
Vale | dusty. | dusty. { slope. | dusty.
1 1 1 1
1 I ] t
VBF*: ! ] ! |
Vanockereeecececeeeccax |Severe: |Severe: iSevere: |Severe:
| slope. i slope. | slope. { slope,
i | i ! large stones.
] ] 1 1
I i ] ]
Citadel-==mwwccaa-o |Severe: {Severe: |Severe |Severe:
| slope. { slope. | slope. i slope.
1 ] [] 1
I ] 1 I
VCE# e cmcmccccee e {Severe: iSevere: {Severe {Moderate:
Virkula | slope. i slope. | slope. i slope.
1 1 1 []
) ] 1 1
e S ks 13lighteccecnex coemnenSlighteecccccncraana 18lightec-conavenca" 1Slight.
Weber i H i i
i ] ] |
Whremmmemccveccccee iModerate: |Moderate: iSevere: 'Moderate:
Winetti \ small stones, | small stones. { small stones. | small stones.
] 1 1
{ i ]

* See description

of the map unit

for composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.

TABLE 14.--BUILDING SITE DEVELOPMENT

See text for definitions
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frost action.

of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]
i H i | i
Soil name and | Shallow i Dwellings H Dwellings | Small | Local roads
map symbol | excavations | without H with | commercial H and streets
1 i basements { basements ! buildings 1
| | | | ;
AaBocmmcmm e |Severe: 1Slighte-meeeaaan 1Slight=ememeeaaan {Moderate: iModerate:
Alice | cutbanks cave. | i i slope. i low strength,
! ! ! ! ! frost action.
1 1 [] [] 1
I | ] ] I
Ba, Bb-—cccewe-- |Severe: iSevere: |Severe: |Severe: iSevere:
Barnum E floods. i floods. | floods. i floods. E floods.
1 [} 1
I 1 ] ] ]
BeA=mcccccccaeae 1Slighteeeeeccwax {Moderate: {Moderate: |Moderate: iSevere:
Boneek 1 { shrink-swell, { shrink-swell. \ shrink-swell, \ low strength.
H i low strength. ! | low strength. H
[] 1 ] 1 1
1 1 1 ] 1
BeB, BeCemmmeeaa 1Slighte~meccacaaa {Moderate: |Moderate: {Moderate: iSevere:
Boneek 1 | shrink-swell, ! shrink-swell. | slope, ! low strength.
| | low strength. 1 | shrink-swell, |
! ! ! ! low strength, i
1 1 1 () 1
1 1 | ] ]
BDE#*: i ! ' ] 1
Buska====ccwae-c tSevere: iSevere: iSevere: iSevere: |Severe:
{ slope. ! slope. | slope. | slope. { slope.
1 ] (] 1 ]
I ] ] 1 I
Rock outecrop. ! H ! | i
1 () ) 1 )
1 ]l 1 1 1
BeE-ecwmnnneaao—- {Severe: iSevere: {Severe: |Severe: iSevere:
Butche i slope, | slope, | slope, i slope, { depth to rock,
i depth to rock. | depth to rock. | depth to rock. | depth to rock. { slope.
] 1 ] 1 []
1 [ ] ] 1
BhE¥*: H i i i i
Butche=eeccaaa. |Severe: iSevere: |Severe: iSevere: {Severe:
\ slope, | slope, | slope, i slope, i depth to rock,
{ depth to rock. | depth to rock. | depth to rock. | depth to rock. { slope.
1 [] 1 1 ]
1 ] ] ] [
Rock outcrop. | | | | 1
] ] 1 ] 1
] 1 ] 1 1
BKD¥*: | ! | i i
Butchg@eecacwaaa- iSevere: tSevere: iSevere: iSevere: iSevere:
{ slope, { slope,. { slope, | slope, | depth to rock,
} depth to rock i depth to rock. | depth to rock. | depth to rock. { slope.
' [] 1 1 ]
L] ] 1 1 i
Satanta-ee=ec--- 1Slighteweeeceaeax \Moderate: iModerate: {Moderate: iModerate:
! { shrink-swell, | shrink-swell. { shrink-swell, i low strength.
i ! low strength. ' ! low strength, !
| ' | | slope. '
] ] 1 ] ]
1 ] 1 1 1
CaD*: ' i | ! |
Canyonecewacew= iSevere: |Severe: |Severe: tSevere: iSevere:
! slope, ! slope. | slope. ! slope. ! slope.
| depth to rock. | 1 1
1 t [] 1 [}
] ] L] 1 3
Bridgete-ececw-e- {Moderate: {Moderate: iModerate: {Severe: iModerate:
| slope. | slope, ! low strength, ! slope. { low strength,
H ! low strength. { slope. i { slope,
! ! ! ! { frost action.
i ] 1 ] 1
1 ] 1 1 ]
CaE*: ! | ' ! ‘
CanyoNe=wemcaa=" |Severe: iSevere: |Severe: |Severe: {Severe:
| slope, ! slope. } slope. { slope. i\ slope.
| depth to rock. ! i | i
1 ] [] 1 1
] ] ] ] ]
Bridgeteeeeeaaa |Severe: iSevere: |Severe: iSevere: |Severe:
slope. \ slope. i slope. { slope. | slope,
) 1 ) [l
| ) | X
1 1 1 ]

See footnote at end of table.
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TABLE t4,-~BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

T
I
Soil name and | Shallow Dwellings Dwellings Small Local roads
map symbol i excavations without with commercial and streets
| basements basements buildings
!
CBE#eccccmwmcaee iSevere: Severe: Severe: Severe: Severe:
Citadel \ slope. slope, slope, slope, slope,
i shrink-swell, shrink-swell, shrink-swell, low strength,
| low strength, low strength. low strength. shrink-swell.
]
]
Cck, i
Dumps !
1
1
EaD*: H
Enninge=ececeee- iSevere: Severe: Severe: Severe: Severe:
{ slope, slope. slope, slope. slope,
| depth to rock. depth to rock. low strength.
1
1
Minnequa=-===-- {Moderate: Moderate: Moderate: Severe: Moderate:
| depth to rock, slope. depth to rock, slope. low strength,
| slope. slope. slope.
]
1
GaDwmme—mcccencwa iSevere Severe: Severe: Severe: Severe:
Glenberg Variant | floods. floods. floods. floods. floods.
]
[
GBE¥: i
Grizzlye===c=-- iSevere: Severe: Severe: Severe: Severe:
i slope. slope, slope, slope, slope.
i shrink-swell, shrink-swell, shrink-swell,
i low strength. low strength. low strength.
1
I
Virkula-------- |Severe: Severe: Severe: Severe: Severe:
i slope. slope, slope, slope, slope,
i shrink-swell, shrink-swell, shrink-swell, low strength,
i low strength. low strength. low strength. shrink-swell.
1
1
GeD#: H
Grummit-ceccme-- |Severe: Severe: Severe: Severe: Severe:
depth to rock. shrink-swell, shrink-swell, slope, shrink-swell,

Rock outcrop.

GdE®*;

Grummit-c-v=-=-

Rock outcrop.

GeD¥*:

Gypneveg-======

Higgins

HBF#*:

Hisega-===c===-

Rock outcrop.

See footnote at end of

1Severe:
slope,
depth to rock.

{Moderate:
| slope.
i
i
iSevere:

| slope,

{ depth to rock.
[]

1

wetness,
floods.

table.

low strength.

Severe:,
slope,
shrink-swell,
low strength.

Moderate:
slope,
low strength.

Severe:
slope.

Severe:
floods,
wetness.

Severe:
slope.

et PPN U D ——

S

M

5

wn

w
w o

low strength.

evere:
slope,

shrink-swell,
low strength.

oderate:
slope,
low strength.

evere:
slope,
depth to rock.

evere:
floods,
wetness.

vere:
lope.

shrink-swell,
low strength.

Severe:
slope,
shrink-swell,
low strength.

Severe:
slope.

Severe:
slope.

Severe:
floods,
wetness.

Severe:
slope.

low strength.

Severe:
slope,
shrink-swell,
low strength.

Moderate:
slope,
low strength.

Severe:
slope.

Severe:
floods,
wetness,
frost action.

Severe:
slope.
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T 1) T T )
1 1 ] ] 1
Soil name and | Shallow i Dwellings H Dwellings 1 Small 1 Local roads
map symbol | excavations | without 1 with | commercial i and streets
] i basements i basements | buildings |
T T L] T T
| | | | |
HeA--moommmoe e |Moderate: | Severe: jSevere: iSevere: iSevere:
Hisle i too clayey, { shrink-swell, { shrink-swell, | shrink-swell, { shrink-swell,
} depth to rock. | low strength. | low strength. i low strength. | low strength.
[] 1 1 1 )
1 t ] 1 ]
HdA: i i i i |
Hisle~m-=vw=n—u- iModerate: iSevere: iSevere: |Severe: \Severe:
\ too clayey, { shrink-swell, { shrink-swell, | shrink-swell, | shrink-swell,
{ depth to rock. | low strength. i low strength. i low strength. i low strength.
1 [] 1 1 []
I ] 1 | )
Slickspots. ! ' 1 ! ]
1 ) ] 1 ()
1 1 | 1 i
KaA, KaB-==ea=aau- {Moderate: |Severe: |Severe: 1Severe: iSevere:
Kyle | too clayey. \ shrink-swell, | shrink-swell, 1 shrink-swell, ! shrink-swell,
H ! low strength. i low strength. i low strength. i low strength.
] ) 1 [] 1
1 1 1 ] 1
LaE-weeecreemeee iSevere: iSevere: iSevere: iSevere: iSevere:
Lakoa | slope. { slope. i slope. | slope. | slope,
| i i ! ! low strength.
] 1 ] 1 1
] ] ] ] ]
MaCe=—remm e 1Slightececeecnaaa iModerate: |Moderate: iModerate: iSevere:
Maitland i | shrink-swell, { shrink-swell, { shrink-swell, i low strength.
i i low strength. i low strength. } slope, |
i i 1 | low strength. !
1 1 ] 1 ]
] t 1 ] 1
MaDecccse e |Severe: iSevere: iSevere: iSevere: iSevere:
Maitland i slope. | slope. i slope. | slope. { slope,
i i | 1 i low strength.
t 1 1 1 ]
' | 1 1 )
MBE#*: | | ! i |
Marshdale------ |Severe: iSevere: iSevere: |Severe: iSevere:
i wetness, | wetness, | wetness, | wetness, i floods,
i floods. | floods. i floods. i floods. { low strength,
i | i ! | frost action.
1 ] 1 1 1
1 ] ] 1 t
Maitland------- 18light-=-ecaaeax iModerate: {Moderate: iModerate: iSevere:
| i low strength, i low strength, | slope, | low strength.
! ! shrink-swell. | shrink-swell. } shrink-swell, i
H ! ! ! low strength. |
[] 1 1 ) 1
) ] ] ] 1
McD¥: i ! 1 i i
Midway-=-—-—=-=-=~ tSevere: iSevere: |Severe: |Severe: iSevere:
{ slope. { slope, \ slope, | slope, | slope,
i { shrink-swell. ! shrink-swell, { shrink-swell. } shrink-swell,
i i H i | low strength.
) ] t t ]
[ ] i ) ]
Razor—----c-c--- iModerate: |Severe: iSevere: iSevere: |Severe:
{ depth to rock. | shrink-swell. i shrink-swell. { slope, i shrink-swell,
i i i ! shrink-swell. ! low strength.
1 1 ] ] ]
1 1 t ] '
NaB, NaCe=eceaca- 1Slightecemeeenaa IModerate: IModerate: {Moderate: iModerate:
Nevee i i low strength. | low strength. | slope, i low strength.
i i | | low strength. i
1 [] 1 1 ]
1 ] 1 1 i
NbD¥*: i | ! ] i
Nevee-==—accaaa iModerate: iModerate: iModerate: 1Severe: {Moderate:
| slope. { slope, i slope, { slope. | slope,
1 | low strength. i low strength. H i low strength.
[] ) [] 1 1
1 [ L] 1 ]
Spearfishe----- iSevere: iSevere: {Severe: iSevere: iSevere:
| slope, { slope. { slope, | slope. \ slope.
{ depth to rock. | i depth to rock. | |
1 1 1 1 (]
] ] ] 1 |
Rock outcrop. ! ! i i i
] 1 ] () 1
] 1 1 ] [}
NeDmwmmccccce e |Severe: |Severe: |Severe: |Severe: iSevere:
Nihill slope. | slope. ! slope. i slope. | slope.
) 1 1 ]
] 1 1 i

See footnote at end of

table.
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TABLE 14.--BUILDING SITE DEVELOPMENT--Continued

i i
Soil name and | Shallow i Dwellings Dwellings Small Local roads
map symbol i excavations i without with commercial and streets
i i basements basements buildings
': |
NdA, NdB, NdC----- 1Slightececaeceaa- {Severe: Severe: Severe: Severe:
Nunn | shrink-swell, shrink-swell, shrink-swell, shrink-swell,
i low strength. low strength. low strength. low strength.
1
I
PAE¥e—wcc e |Severe: Severe: Severe: Severe: Severe:
Pactola | slope. slope. slope. slope. slope,
| low strength.
1
I
Rock outcrop. |
)
i
PbE*: |
Paunsaugunt-e==-- iSevere: Severe: Severe: Severe: Severe:
slope, slope, slope, slope, slope,

depth to rock. depth to rock. depth to rock. depth to rock. depth to rock.

Rock outcrop.

Severe:
low strength,
shrink-swell.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

PCBe~mcccccccccane iModerate:

! too clayey,

i depth to rock.
)

1

1

1 1 I
t 1] 1
] (] t
1 t 1
1 ] ]
) 1 ]
1 i |
| H 1
() [] 1
] 1 1
] 1 ]
] I i
H 1 i i
] 1 [] 1
1 1 1 1
: | ! |
] 1 1 1
' { I 1
3 ] 1 )
] ] | 1
] 1 I 1
1 I ] 1
[] ] 1 1
] ] 1 ]
] i t 1
i 1 ] 1
| | | |
] 1 (] 1
t I I ]
i 1 i i
t 1 1 ]
t I t ]
t 1] 1 1
i 1 1 1
] 1 ] 1
1 I ] ]
| i ] i
| i i i
1 1 1 1
1 1 | ]
! ! i ]
[] (] 1 )
] ] 1 ]
i | i i
PeDwemcmcmccne e iSevere: |Severe: iSevere: |Severe: |Severe:
Pierre i slope. | slope, \ slope, i slope, i slope,
i | shrink-swell, { shrink-swell, { shrink-swell, { low strength,
H i low strength. i low strength. i low strength. | shrink-swell.
) 1 1 (] 1
] ] I ] 1
Pe¥*, 1 i | i i
Pits | | ! | i
: = ‘ ‘ |
RaE*: i | ! ] i
Rekop====emmmaaaa iSevere |Severe: iSevere: iSevere: |Severe:
{ slope, | slope, | slope. i slope. | slope.
| depth to rock. | { depth to rock. | !
() 1 1 ] 1
1 1 1 ] 1
Gypnevee-—==~—==== iModerate: {Moderate: {Moderate: iSevere: {Moderate:
| slope. | slope, i slope, i slope. | slope,
| i low strength. \ low strength. i i low strength.
] 1 1 [] t
] 1 1 ] ]
Rock outcrop. ! i | | !
1 1 1 [] 1
1 1 ] ] I
RBF¥*: i i i 1 i
Rock outcrop. ! | | H i
] 1 1 [] 1
1 1 ] 1 t
Pactola-=-=c=ew-- {Severe: |Severe: |Severe: tSevere: {Severe:
! slope. | slope. i\ slope. | slope. | slope,
i i | i i low strength.
i ] ] i i
RCF¥*: i i i | ]
Rock outcrop. ' | i i i
i 1 ] []
1 1 ] [} I
Vanocker------cw- |Severe: |Severe: iSevere: iSevere: iSevere:
\ slope, } slope. { slope. { slope. \ slope,
i large stones. H H i | low strength.
1 1 ) 1 )
] 1 1 1 ]
Salmmemmm————————— 1Slighteemmommeuaaa !Moderate: iModerate: iModerate: {Moderate:
Satanta i | shrink-swell, { shrink-swell. ! shrink-swell, i low strength.
! { low strength. i i low strength. i
1 1 1 3 1
1 1 1 ] 1
SaB, SaC----~===-- 1Slighte==eceea-a- iModerate: {Moderate: {Moderate: iModerate:
Satanta | | shrink-swell, { shrink-swell. | shrink-swell, ! low strength.
| | low strength. | | low strength, [
} i | i slope. !
] i i : |
SbA, SbB-=--wecee=- {Moderate: iSevere: iSevere: {Severe: |Severe:
Savo too clayey. ! shrink-swell, | shrink-swell, { shrink-swell, { shrink-swell,
| low strength. \ low strength. i low strength. { low strength.
] 1 ] 1
I I ] ]

See footnote at end of table.
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low strength.

low strength.

low strength.

shrink-swell.

1) 1) T ) T
] ] ] I 1
Soil name and | Shallow i Dwellings i Dwellings i Small H Local roads
map symbol | excavations ! without H with ! commercial i and streets
| i basements 1 basements | buildings i
) | " ) ‘
[} ] ] I ]
ScD¥*: ! ! ! ! !
SNOMO===c—cemwa iSevere: iSevere: iSevere: iSevere: iSevere:
i slope. ! slope, | slope, i slope, | slope,
i { shrink-swell, i shrink-swell, \ shrink-swell, | shrink-swell,
i | low strength. | low strength. { low strength, { low strength.
] [] ] 1 1
] ] ] 1 ]
Rock outcrop. ' ' i ' ]
) ] ] ] 1
| [ 1 ] 1
R et e T iSevere: {Severe: {Severe: |Severe: |Severe:
Stetter Variant | floods. | floods, i floods, \ floods, | shrink-swell,
i | shrink-swell, { shrink-swell, ! shrink-swell, | low strength,
| | low strength. i low strength. i low strength. i floods.
1 1 1 ] 1
] ] ] ] 1
SEE¥#cccccncaaaao iSevere iSevere: |Severe: {Severe: |Severe:
Stovho \ slope. { shrink-swell, ! shrink-swell, i shrink-swell, | slope,
i ! low strength, | low strength, } low strength, i low strength,
i ! slope. ! slope. | slope. | shrink-swell.
1 [] (] 1 (]
1 1 ' | ]
SGF#*: 1 ' ] ' i
Stovho-—=cocwaaa {Severe: |Severe: {Severe: iSevere: iSevere:
| slope. | shrink-swell, { shrink-swell, | shrink-swell, \ slope,
| i low strength, { low strength, ! low strength, { low strength,
' ! slope. | slope. | slope. | shrink-swell.
i i i i 1
Trebore-eeecaw. |Severe: |Severe: |Severe: {Severe: |Severe:
i slope, { slope. ! slope, \ slope. \ low strength,
| depth to rock. | | depth to rock. | \ slope.
1 [] ) 1 1
| i L] 1 L]
ShA-cocreccmaaaa iSevere: {Severe: iSevere: |Severe: iSevere:
St. Onge t floods. i floods. i floods. | floods. } floods,
i ] ' ' ! low strength.
1 i i ! ]
SKeweoomcnnaaaaa {Moderate: |Severe: |Severe: |Severe: {Moderate:
Swint { floods. } floods. i floods. { floods. } floods,
i i 1 i ! low strength,
| | ! i | frost action.
1 ] () [] 1
] ] ] 1 1
TaA=cmmemcccaaa- 1Slighte-—meoaeamanan 181ightemmmecoaaan 1Slight=mmcmmaana- 1Slight=m-coaooan !Moderate:
Tilford | | | | i frost action,
| i | | { low strength.
[] t ] 1 1
[ t 1 ] ]
TaB, TaC-ee=w--- 1Slight-=-mccea-- 1Slighte-cececenea 1Slighte=mceaacaaa iModerate: iModerate:
Tilford i i i { slope. \ frost action,
! | i i ! low strength.
1 ] 1 ' 1
TBES: 3 i i i i
Trebor-eeeececa- iSevere: iSevere: | Severe: iSevere: iSevere:
{ slope, | slope. | slope, | slope. i low strength,
| depth to rock. | { depth to rock. | | slope.
i | | 1 |
Rock outcrop. | | ! | !
] ] () [ [)
] ] ] 1 1
VaAmmem oo ee 1Slight-—cmcweaan 1Slightee=memaem- 1Slight=mmmeaeemm 1Slight—--meocuun {Moderate:
Vale | | H ! ! low strength.
] ] t 1 t
] ] t 1 |
VaB, VaCecwweaaea 1Slightecemmceaax 1Slight=ec=ceecmaa= 1Slighte—ceneawan iModerate: iModerate:
Vale ' 1 ! \ slope. i low strength.
] ] 1 [] 1
] 1 ] ] 1
VBF#*; | | i ! )
Vanocker------- iSevere: iSevere: iSevere: iSevere: iSevere:
{ slope, t slope. { slope. | slope. | slope,
| large stones. ! ! ! ! low strength.
[] ] ] ] 1
i 1 [ ] I
Citadel-==canaa iSevere iSevere: |Severe: iSevere: iSevere:
slope. | slope, | slope, { slope, ! slope,
| shrink-swell, | shrink-swell, { shrink-swell, | low strength,
1 1 ] (]
| | | |
1 1 1 ]

See footnote at end of table.



138 SOIL SURVEY

TABLE 14,--BUILDING SITE DEVELOPMENT--Continued

frost action.

\ i | | i
Soil name and | Shallow i Dwellings i Dwellings H Small H Local roads
map symbol i excavations ! without H with i commercial i and streets
! i basements ! basements ! buildings !
; i i ! i
VCE#-cccmmccceee iSevere: |Severe: iSevere: |Severe: |Severe:
Virkula i slope. | slope, \ slope, | slope, \ slope,
{ { shrink-swell, \ shrink-swell, | shrink-swell, { low strength,
i ! low strength. ! low strength. | low strength. | shrink-swell.
1 (] [] 1 t
t ] ] 1 i
WalAecoccoccomccannao {Moderate: 1S8light--mewew-a-=|Slight--c-cc----- 1Slighteeecccccacaaa {Moderate:
Weber | large stones. i ! | i low strength,
| H ! ! i frost action.
1 1 ) 1 1
1 t ) 1 1
L R iModerate: |Severe: {Severe: {Severe: |Moderate:
Winetti floods. { floods, { floods, { floods. { floods,
(] ] 1 i
i | ! |
] ] i ]

% See description of the map unit for compogition and behavior characteristics of the map unit.
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[Some terms that describe restrictive
of "slight," "moderate," "good,"

soil features are defined in the Glossary.

and "fair." Absence of an entry indicates that the soil was not rated]

TABLE 15,--SANITARY FACILITIES

139

See text for definitions

T T T T T
1 1 ] 1 ]
Soil name and | Septic tank |  Sewage lagoon | Trench | Area i Daily cover
map symbol 1 absorption i areas i sanitary | sanitary i for landfill
| fields 1 i landfill | landfill i
1 i 1 i 1
i ' i ' i
AaB-cececc e 18light=meecccmana |Severe: |Severe: |Severe: {Good.
Alice 5 | seepage. | Seepage. | seepage. i
[] 1 ]
I i ] ] I
Ba, Bb-eecccecana- iSevere: iSevere: |Severe: |Severe: 1Good.
Barnum i floods. i floods. | floods. | floods. i
t 1 1 ] 1
] I | 1 '
BCAmwomcccm e {Moderate: iModerate: 1Slighteececceaaa- 1Slight-=--cmaua- {Good .
Boneek | percs slowly. | seepage. ! |
1 ] [] [] ]
1 [ ] ] ]
BeBeccccccmreeea e {Moderate: {Moderate: 1Slightewweeecana- 1Slight=e=ccceaa- 1Good.
Boneek | percs slowly. | slope, ' !
i | seepage. 1 ! 1
i ] ! i !
BeCmmmmmccc e iModerate: {Severe: 1Slight-—cececna= 1Slighte==mcecea- iGood.
Boneek | percs slowly. { slope. | i i
] 1 ] [] 1
+ I ] 1 1
BDE¥*: i : ) ' |
Buskae«-c-omeceau-o {Severe: {Severe: iModerate: iSevere: {Poor:
t slope. t slope. | large stones, i slope. | slope,
i 1 | slope. ! | large stones.
] 1 1 1 1
t I | | 1
Rock outcrop. H i i | i
1 ) 1 ] 1
] ] ] ] 1
T R iSevere: iSevere iSevere: |Severe: {Poor:
Butche i slope, { slope, | slope, | slope, | area reclaim,
{ depth to rock. | depth to rock. | depth to rock. | depth to rock. | slope.
1 1 1 1 1
I ] ] | 1
BhE#*: H i ! ; |
Butche-=eccccceuo iSevere: |Severe: {Severe: iSevere: { Poor:
{ slope, { slope, | slope, | slope, | area reclaim,
! depth to rock. | depth to rock. | depth to rock. | depth to rock. | slope.
[] 1 1 [] 1
1 1 ] ] ]
Rock outcrop. ' : ' ! '
1 ] 1 1 []
1 ] | ] ]
BkD#*: i i i i 1
Butche=emecccanax iSevere: iSevere: iSevere: |Severe: |Poor:
\ slope, i slope, | depth to rock. | slope, | area reclaim,
| depth to rock. | depth to rock. ! \ depth to rock. | slope.
] 1 ] 1 )
1 1 ] ] ]
Satantas----=---- 1Slight---mewcaaca- iSevere: {Moderate: 1Slight-e==cececua- {Fair:
| \ slope. ! too clayey. | i too clayey.
1 1 [] [] )
1 1 ] ] 1
CaD¥: 1 i ] i i
Canyon--=secceaa- {Severe {Severe: |Severe: }Severe: {Poor:
i depth to rock, | depth to rock, | depth to rock. | depth to rock, | area reclaim,
i slope. | slope. H \ slope. \ slope.
1 ] ] [] 1
1 ] ] ] 1
Bridget---=eec=-=- iModerate: iSevere: 1Slight-===aca=na- {Moderate: {Fair:
| slope. | slope. ! | slope. | slope.
1 1 1 [] 1
I | ] ] ]
CaE¥*: | ' ; i )
Canyones-ccaccaax |Severe: iSevere: iSevere: iSevere: {Poor:
i depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim,
| slope. | slope. | slope. | slope. i slope.
] [] ] [] ]
I ] t i ]
Bridget----w-we-- iSevere: iSevere: iModerate: tSevere: iPoor:
| slope. | slope. | slope. | slope. | slope.
1 () () 1
| i ] ]

See footnote at

end of table.
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TABLE 15.~-SANITARY FACILITIES--Continued
i i i 1 )
Soil name and i Septic tank | Sewage lagoon | Trench ! Area | Daily cover
map symbol | absorption i areas ! sanitary i sanitary i for landfill
i fields | | landfill | landfill |
1 i i i i
i ] ! i i
CBE¥cmmmccccccccnce e iSevere: iSevere: iModerate: 1Severe: | Poor:
Citadel { slope, | slope. { slope, | slope. | slope.
| percs slowly. H i too clayey. 1 i
] ¢ 1 1 1
[ ] 1 1 1
Cc*, i ] i i i
Dumps H i H i i
i i ! ' !
EaD¥: | i i | |
Enninge-ececmee-aeo iSevere: |Severe: |Severe: |Severe: | Poor:
{ slope, ! slope, ! depth to rock. | slope, i slope,
! depth to rock. | depth to rock. | { depth to rock. | area reclaim.
1 1 1] (] ]
] 1 ] ] ]
Minnequa-===-c-we-= 1Severe: |Severe: {Severe: {Moderate: | Poor:
| depth to rock. | slope. \ depth to rock. | slope, | area reclaim.
| | | ! depth to rock. !
(] 1 [] ) 1
i ' ] ] ]
GaDwm—mmmccmm e iSevere: iSevere: iSevere: iSevere: {Fair:
Glenberg Variant i floods. { floods, { floods, | floods, | too sandy.
i | seepage. | seepage. | seepage. 1
[] ) ] 1 1
] ] 1 1 1
GBE*; H ; ' ' i
Grizzly-=—==ceeea=- iSevere: iSevere: iSevere: iSevere: {Poor:
{ percs slowly, | slope, | slope. | seepage, | slope.
| slope. | seepage. | { slope. 1
] ) ] 1 ]
I [} ] [l I
Virkulae===c==c-c-- iSevere: iSevere: |Severe: iSevere: {Poor:
i slope, | slope. i slope. { slope, { slope,
| percs slowly. ! i H \ small stones.
] 1 | 1 1
1 1 ] ] ]
GeD*: i i i | i
Grummite-———eeeeccecaa |Severe: |Severe: iSevere: iModerate: | Poor:
! depth to rock. | slope, \ depth to rock, | slope. | too clayey,
| i depth to rock. | too clayey. | { area reclaim.
[] ) ) ] 1
i ] I 1 ¥
Rock outcrop. ! i i | |
1 t 1 1 1
] t 1 1 i
GdE*: i i i i i
Grummit-eeeemee—aea— iSevere: iSevere: |Severe: iSevere: {Poor:
i slope, { slope, \ slope, i slope. | slope,
! depth to rock. | depth to rock. | depth to rock, | \ too clayey,
| | | too clayey. 1 | area reclaim.
1 1 1 1 ]
1 1 I 1 ]
Rock outcrop. | i i ] |
1 1 1 | []
1 ] ] ] )
GeD*: i ! ! ! !
Gypnevee-———wcecec-= {Moderate: iSevere: i1Slighte=cccece-- iModerate: {Fair:
| slope. ! slope. H i slope. | slope.
1 1 ) ] ]
] 1 1 ] 1
Rekop-===ccccccma-- iSevere: |Severe: iSevere: |Severe: | Poor:
| slope, { slope, \ depth to rock. | slope. \ slope,
! depth to rock. | depth to rock. | i | area reclaim.
1 ] () 1 (]
1 1 ) ] i
Haewmmmmccc e cee e {Severe: iSevere: |Severe: iSevere: { Poor:
Higgins \ floods, { floods, i floods, { floods, ! wetness.
| wetness. | wetness. | wetness. | wetness. 1
1 ] 1 1 ]
1 1 ] i ]
HBF*: i 1 i | i
Hisega=~—==cccc-e=- |Severe: iSevere: iSevere: iSevere: {Poor:
slope. i slope. { slope, | slope. { slope,
1 1 1 1
| : ! :
1 [ ] ]
1 (] ) ]
1 ] 1 ]
1 1 ] 1
] ] 1 1

See footnote at

end of table.
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Rock outcrop.

depth to rock.

depth to rock.

depth to rock.

depth to rock.

area reclaim.

TABLE 15.--SANITARY FACILITIES--Continued
i 1 ] i ]
Soil name and 1 Septic tank | Sewage lagoon | Trench t Area 1 Daily cover
map symbol ' absorption i areas | sanitary | sanitary i for landfill
! fields | | landfill ! landfill i
i 1 ] 1 i
1 i i | i
HeAememmmeeeee e iSevere: iModerate: iSevere: IModerate: i Poor:
Hisle { percs slowly, { depth to rock. | too clayey, \ depth to rock. | too clayey,
{ depth to rock. | { depth to rock. | | area reclaim.
1 1 1 1 1
] ] 1 1 1
HdA*: ' ' ' ' i
Hislemcwcammcaann ‘Severe: IModerate: !Severe: I|Moderate: {Poor:
{ percs slowly, { depth to rock. | too clayey, i depth to rock. i too clayey,
| depth to rock. | E depth to rock. | E area reclaim.
1 1 1
1 1 1 1 1
Slickspots. | ! H ! |
1 ] [] ] ]
] i 1] 1 ]
KaAecoommmccme e |Severe: 1Slight-=ec=cecae-- {Severe: 1Slight-===m=c-e= {Poor:
Kyle { percs slowly. i { too clayey. ! | too clayey.
1 1 1 1 t
] 1 1 ' ]
KaBecwomccmmcccaem iSevere: {Moderate: iSevere: 18light-====-e-e-< | Poor:
Kyle i percs slowly. i slope. i too clayey. ! i too clayey.
] 1 1 1 1
] 1 ] t t
LaEeeccccccnccaa—- iSevere: iSevere: |Severe: |Severe {Poor:
Lakoa | slope, | slope. i slope, { slope. | slope.
i depth to rock. | | depth to rock. | i
1 ) 1 1 1
1 ] 1 ] 1
MaCrm-mcccmcccccae {Moderate: |Severe: iModerate: 1Slight=w==mmaaua tFair:
Maitland | percs slowly. | slope. | too clayey. ! ! too clayey.
1 ] ] ) ]
1 ] 1 ] 1
MaDecccmm e iSevere: 1Severe: iSevere: iSevere: {Poor:
Maitland | slope. { slope. | slope. i slope. ! slope.
] 1 1 1 1
1 1 1 i 1
MBE#*: H 1 i i i
Marshdale-eececeeaa iSevere: 1Severe: {Severe: iSevere: | Poor:
{ perecs slowly, i wetness, \ wetness, | wetness, \ wetness.
| wetness, i floods. i floods. | floods. i
i floods. i H | H
! i ! i |
Maitlande~eeceeaaa iModerate: iSevere: iModerate: |Moderate: {Fair:
{ percs slowly, i slope. i too clayey. { slope. | slope,
i slope. | | | { too clayey.
i () [] 1 ]
] ] [ ] ]
McD¥: | i i i i
Midway-=ececacaaa iSevere: iSevere: iSevere: iSevere: | Poor:
{ slope, \ depth to rock, | depth to rock, | slope. | slope,
\ depth to rock, | slope. i too clayey. i | too clayey,
i percs slowly. | i i | area reclaim.
t ] 1 1 1
t 1 1 1 1
Razore---cceccecua-- 1Severe: {Severe: |Severe: {Moderate: |Poor:
! percs slowly, { slope, { depth to rock, | slope. | area reclaim.
| depth to rock. | depth to rock. | too clayey. i i
1 1 ] 1 t
] 1 ] ] i
NaB-cwcmmmmmc e {Moderate: {Moderate: 1Slightececcecmaaaa 1Slight==mewaa——- 1Good.
Nevee | percs. slowly. | slope, ! ' !
| | seepage. i i '
i i i i i
NaCececmmcccccceee iModerate: |Severe: 1Slighte=eeareae= 1Slightee=aeeaea- iGood.
Nevee | percs slowly. i slope. i i '
1 [] 1 t ]
] ] 1 ] 1
NbD*: ' i i | i
Neveemmmommmmeaae iModerate: 'Severe: 1Slighte=ccmeenax iModerate: {Fair:
| percs slowly, { slope. i slope. { slope.
| slope. | | |
i i i i
Spearfishe-eeee-- iSevere iSevere: iSevere: Severe: {Poor:
slope, | slope, i slope, slope, | slope,
] t 1
! ! |
: 1 1
: E 5

See footnote at end of table.
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TABLE 15.--~SANITARY FACILITIES--Continued
! : T ! !
Soil name and H Septic tank | Sewage lagoon | Trench | Area i Daily cover
map symbol | absorption | areas | sanitary 1 sanitary i for landfill
i fields i ! landfill ' landfill i
1 1 T i T
: : | ! :
NeDecowmmmmceemeem iSevere: |Severe: iSevere: |Severe: { Poor:
Nihill i slope. \ slope, | seepage. | slope, { slope,
! | seepage. i | seepage. i small stones.
] ] 1 ] 1
1 1 I L] ]
NdA--ccomcccc e e mae iSevere: 1Slighte—eeccaaax 1Slight-eewacceam 18light-=c-ccew-- {Fair:
Nunn ! percs slowly. | i ! | too clayey.
1 1 1 L] 1
I i I ] 1
NdBeeemccmwcc e iSevere: {Moderate: 1Slight-=ceeccoa- 1Slight---vvenea- {Fair:
Nunn | percs slowly. i slope. i | } too clayey.
1 1 1 [] 1
1 ] 1 ) 1
| [ e |Severe: |Severe 1Slight----=vee=- 1Slighte-ececeaaao {Fair
Nunn ! percs slowly. | slope. | ! | too clayey
t 1 [} 1 1
[ ] ] 1 1
PAE#cccmcccccccc e iSevere: iSevere: iSevere: iSevere \Poor:
Pactola { slope. | slope. i slope. | slope. | slope.
1 1 1 1 1
I 1 ] I [l
Rock outcrop. H i i i i
1 1 (] 1 1
| 1 ] 1 1
PhE¥: i i ! i i
Paunsaugunt-=-----< iSevere: iSevere: iSevere: iSevere: {Poor:
! slope, { slope, { slope, i\ slope, i\ slope,
| depth to rock. | depth to rock, | depth to rock. | seepage. \ area reclaim,
' | seepage. i ] ! small stones.
[} [] ) t []
i I I ] ]
Rock outcrop. ! i i 1 i
[] ] 1 ] []
1] ] I ] ]
PeBececmm e |Severe: iModerate: |Severe: iModerate: i Poor:
Pierre ! percs slowly, | slope, | too clayey, | depth to rock. | too clayey,
! depth to rock. | depth to rock. | depth to rock. | \ area reclaim.
1 1 t 1 1
[} I ] 1 ]
PeDmmcmmm e cc e iSevere: \Severe: |Severe: iSevere: | Poor:
Pierre | slope, | slope. | too clayey, i slope, i slope,
\ percs slowly, | | depth to rock. | depth to rock. | too clayey,
| depth to rock. | 1 | \ area reclaim.
[] 1 ] 1 1
] 1 ] ] '
Pet®, i ! ! ! !
Pits i i i i i
1 1 ] ] ]
t 1 ] ] ]
RaE¥: i | ! | 1
Rekop===cmmme—cax iSevere: iSevere: iSevere: {Severe: {Poor:
! slope, | slope, i slope, | slope. | slope,
| depth to rock. | depth to rock. | depth to rock. | { area reclaim.
1 ] [] [} []
] ] I ] 1
Gypneveem=—===e==x iModerate: iSevere: 1Slight==eereec=-x tModerate: {Fair:
| slope. ! slope. i { slope. i slope.
[] 1 1 ] 1
] 1 I 1 1
Rock outcrop. 1 ! i i |
1 L] 1 L] ]
] ] t ] 1
RBF: H i ] | i
Rock outcrop. | | | i !
[] ] 1 ] 1
1 ] i 1 ]
Pactola-===c=c=-= iSevere: iSevere: iSevere: iSevere: {Poor:
| slope. | slope. ! slope. i slope. | slope.
1 1 ] 1 )
1 [ 1 ] 1
RCF¥; 1 ! | ! !
Rock outcrop. 1 i i i !
1 1 1 1 1
1 ] 1 1 1
Vanocker----—----- iSevere: |Severe: iSevere: iSevere: {Poor:
| slope, \ slope, \ slope, i slope. { slope,
{ large stones. i large stones. \ large stones. | | large stones.
) ] [ ) 1
[ [ 1 i ]
Salemmcmmmr e 1Slight=ecwececaaa {Moderate: tModerate: 1Slighteemewnwcax {Fair:
Satanta ! | seepage. i too clayey. ! ! too clayey.
1 ] 1 ] 1
I I 1 1 1
SaBeemerem e 1Slight-=ceceaea- iModerate: {Moderate: 1Slight--emmemeae tFair:
Satanta ! | seepage, i too clayey. | | too clayey.
1 | slope. ' i i
] t ] 1 1
] t ] 1 t

See footnote at

end of table.
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TABLE 15.--SANITARY FACILITIES--Continued

large stones. large stones.

T T T ¥ L)
1 ] ] 1 ]
Soil name and H Septic tank |  Sewage lagoon | Trench i Area | Daily cover
map symbol | absorption i areas H sanitary i sanitary | for landfill
! fields ! ) landfill ! landfill !
T T 1 T H
i i i ! i
SaCeccccmmcccccecae 1Slightemeeereenaa |Severe: iModerate: 1Slight--=ececeeen- {Fair:
Satanta H i slope. | too clayey. i i too clayey.
1 1 [] ] ()
1 ] I ] )
SbA, SbBe=ceee-eeaaa- |Severe: 1Slighte-m-cccaaa- iSevere: 1Slighte~memacaaaa {Fair:
Savo | percs slowly. | } too clayey. | i too clayey.
] ] ] [] []
1 1 1 ] 1
ScD#: | : ! ! '
Snomo------cccce--- iSevere: |Severe |Severe: iSevere: {Poor:
| slope, ! slope. | too clayey, | slope. i slope,
\ depth to rock. | | depth to rock. | | too clayey.
1 [ 1 ) []
1 t | 1 1
Rock outcrop. ! ' ! ! i
1 1 1 () 1
1 b 1 1 ]
Sdememeocmcccc e iSevere: {Severe |Severe: iSevere: {Poor:
Stetter Variant | percs slowly, ! floods. | too clayey, i floods. | too clayey.
! floods. ! ! floods. H 1
1 1 1 ] []
1 1 | 1 i
SEE#ccm e iSevere: |Severe: iSevere: iSevere: {Poor:
Stovho { slope, i slope. ! too clayey. } slope. { slope,
{ percs slowly. ! H H i too clayey.
[] ] [] [] 1
1 ] 1 ] ]
SGF*: i i ! i i
Stovho---cccccccn-- |Severe: |Severe iSevere: iSevere: | Poor:
| slope, \ slope. \ too clayey, i slope. | slope,
i percs slowly. i i slope. | ! too clayey.
) ] ] 1 ]
1 1 ] ] 1
Trebore—ceccccaaaaaa |Severe: iSevere: iSevere: {Severe: | Poor:
| slope, i depth to rock, | slope, i slope. | slope,
i depth to rock. | slope. { depth to rock. | | area reclaim.
] ] 1 1 1
1 ] ] ] I
ShAsccmmmcccccce e iSevere: iSevere |Severe: iSevere: 1Good.
St. Onge { floods. { floods { floods. t floods. i
1 ] ] 1 1
I 1 1 1 I
SKe-mcmmcccc e iModerate: |Severe: iModerate: iModerate: 1Good.
Swint i floods. ! floods. { floods. i floods. [
] 1 ] 1 1
I ] t 1 ]
TaAe-cmmmee e 1Slighteeeeeceaaao iModerate: 1Slighte=eeeacca-a 1Slight----=v-anu- {Good
Tilford ! ! seepage. ! i i
1 ] 1 ] 1
1 ] ] 1 1
TaBewwsccccccccccaee 1Slightecemecaaaaa {Moderate: {Slighteesecaaaaaa 1Slight=eeeamean—a iGood.
Tilford i | seepage, | 1 i
i | slope. ! ! !
i i i ! i
TaCmemcmmmccece e 1Slighte-eccmceaaa iSevere: 1Slight-=emeececaaa- 1Slight-=ececeece- tGood.
Tilford ! ! slope. ! ! i
1 1 [] t [}
1 1 1 ] ]
TBE*: i ! : i i
Trebor-c-ccecccaaaa- iSevere: |Severe: 1Severe: iSevere \Poor:
| slope, | depth to rock, | depth to rock. | slope. { slope,
{ depth to rock. | slope. | | | area reclaim.
1 ] 1 1 )
] ] 1 1 1
Rock outcrop. 1 | | | |
[] ] 1 1 1
] ] ] 1 1
Val-cooomocmccccnaee tModerate: {Moderate: IModerate: 1Slighte=ceeeeaaax {Fair:
Vale | percs slowly. | seepage. ! too clayey. i i too clayey.
t 1 ] 1 ]
] 1 1 ] 1
VaBem-omomccccccaaa- |Moderate: {Moderate: iModerate: 1Slighteecacacaam-a \Fair:
Vale | percs slowly. { seepage, i too clayey. 1 | too clayey.
1 i slope. | | |
i i i i i
VaCemmcmcmcccccceee iModerate: |Severe iModerate: 1Slight==-mceemeee- {Fair:
Vale | percs slowly. | slope. { too clayey. 1 | too clayey.
t [] ] 1 1
1 i t 1 1
VBF#*: i | i i i
Vanockere--cecece-- |Severe: |Severe iSevere: |Severe: {Poor:
slope, \ slope, | slope, ! slope. i slope,
1 t 1 1
' ! ) :
1 ] ] i

]
]
{ large stones.
1
t

See footnote at end of table.
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TABLE 15,--SANITARY FACILITIES-~Continued

T T T 1] T
] 1 | ] ]
Soil name and | Septic tank |  Sewage lagoon | Trench | Area | Daily cover
map symbol i absorption i areas i sanitary i sanitary i for landfill
i fields i i landfill i landfill i
T T T T T
| | | | |
| t ] ] ]
VBF#*: i | | i i
Citadel-=ccccmceua- iSevere: iSevere: iSevere: iSevere: |Poor:
| slope, { slope { slope. | slope. i slope.
| percs slowly. ! ! |
1 1 L] 1 1
1 I I ] I
VCE¥emccmcm e e iSevere: |Severe: {Moderate: |Severe: {Poor:
Virkula | slope, { slope. ! slope, | slope. | slope,
| percs slowly. H \ too clayey. i i small stones.
1 1 [} 1 1
1 1 1 ] )
Y e et 1Slight-emccmcmaax iSevere: iSevere: 1Slight=eceecannea- tFair:
Weber i | seepage. | seepage. | { area reclaim.
1 t [] 1 1
] ] 1 ) ]
Whemeemcecccccccee {Moderate: |Severe: iSevere: |Severe: tFair:
Winetti floods. | seepage, | seepage. | seepage. | area reclaim.
! floods. i !
] (] 1 1
i ] 1 1

* See description of the map unit for composition and behavior characteristics of the map unit.



LAWRENCE COUNTY, SOUTH DAKOTA

TABLE 16.--CONSTRUCTION MATERIALS

145

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions
of "good," "fair," and "poor." Absence of an entry indicates that the soil was not rated]
T
Soil name and 1 Roadfill Sand Gravel Topsoil
map symbol |
)
1
':
AaBececccccccccaa- {Fair: Fair: Unsuited: Good.
Alice i low strength. excess fines. excess fines.
1
1
Ba, Bb-=--cemceaa \Fair: Unsuited: Unsuited: Good.
Barnum | shrink-swell, excess fines. excess fines.
| low strength.
(]
L]
BcA, BeB, BeCow-e- {Poor: Unsuited: Unsuited: Poor:
Boneek ! low strength. excess fines. excess fines. thin layer.
)
1
BDE*: !
Buska=====cccce-- {Fair: Unsuited: Unsuited: Poor:
slope, excess fines. excess fines, slope,

Rock outcrop.

BkD¥*:

Butchem=emeccaaaa

Satanta-cecccccca-

CaD¥:

CanyonN=eeer—e—c—uu

Bridget----------

CaE¥:

Canyon-=-=ewacecaa=

Citadel

low strength,
large stones.

{ Poor:

| slope,

{ thin layer,

| area reclaim.
]

]

1

1

1

| Poor:

slope,

thin layer,
area reclaim.

i Poor:
thin layer,
area reclaim.

‘Fair:
low strength.

Poor:

! thin layer,

| area reclaim.
(]

[}

1

{Fair:
low strength.

{Poor:
| thin layer,
| area reclaim,
| slope.
1
i

Fair:
i low strength,
{ slope.
)
1
1

| Poor:

} low strength,
| shrink-swell.
1
1

See footnote at end of table.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

small stones.

Poor:

slope,

large stones,
thin layer.

Poor:

slope,

large stones,
thin layer.

Poor:

slope,

large stones,
thin layer.

Fair:
thin layer.

Poor:
area reclaim,
slope.

Fair:
slope.

Poor:
area reclaim,
slope.

Poor:
slope.

Poor:
slope.
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TABLE 16.--CONSTRUCTION MATERIALS--Continued

SOIL SURVEY

T
]
Soil name and | Roadfill Sand Gravel Topsoil
map symbol H
)
|
|
]
Cec*, i
Dumps i
]
]
EaD¥: i
Enninge--=-wcecenaca- | Poor: Unsuited: Unsuited: Poor:
! low strength, excess fines. excess fines, thin layer,
i thin layer. area reclaim,
i slope.
]
I
Minnequa=-~crm-eecacax tPoor: Unsuited: Unsuited: Fair:
{ thin layer, excess fines. excess fines. area reclaim,
| area reclaim. slope.
]
1
GaD--emmeccmccccc e {Fair: Poor: Unsuited: Fair:
Glenberg Variant | low strength. excess fines. excess fines. too sandy.
1
t
GBE#*: !
Grizzly-=-cececcen—~c {Poor: Poor: Unsuited: Poor:
| low strength, excess fines. excess fines. slope,
{ shrink-swell, small stones.
| slope.
1
1
Virkula-=ecccecacacaa-- {Poor: Unsuited: Unsuited: Poor:
{ low strength, excess fines, excess fines. slope.
i shrink-swell.
]
I
GeD¥*: i
Grummi e ecmcmcmnc e {Poor: Unsuited: Unsuited: Poor:

Rock outerop.

GdE*:
Grummitececcececmmamena

Rock outcrop.

GeD¥*:
Gypneveem—w-eccccaaa="

Higgins
HBF¥:

Hisle:

See footnote at en

low strength,
thin layer.

slope,
thin layer,
low strength,

thin layer,
area reclaim.

Poor:
wetness.

slope,

| shrink-swell,
! low strength,
{ area reclaim.
1
I

d of table.

e e e et e —— e . T = e e . = . —ta = . = T ————— s - = ——————f = ——— -

excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:

excess fines.

Unsuited:
excess fines.

excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:

excess fines.

Unsuited:
excess fines.

e e e e e e e e e e e e e e e e e = - = . —— —— ———— . ———— e = ———— i = e e =] = — ]

too clayey,
area reclaim.

Poor:

slope,

too clayey,
area reclaim.

Fair:
slope.

Poor:

slope,

thin layer,
area reclaim.

Poor:
wetness,

Poor:
slope,
small stones.

Poor:

excess salt,
thin layer,
excess sodium.
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Nihill

NdA, NdB, NdC
Nunn

T T T T
1 1 1 ]
Soil name and i Roadfill H Sand i Gravel | Topsoil
map symbol i i i |
' i i i
1 i H H
! ] | !
HdA¥*; H i i !
Hisle-=~=cccmccccc--o {Poor iUnsuited: tUnsuited: {Poor:
{ shrink-swell, | excess fines. | excess fines. | excess salt,
| low strength, i i i thin layer,
| area reclaim. ' ! | excess sodium.
1 1 1 ]
1 1 1 1
Slickspots- ! i i i
1 ] 1 )
] 1 1 ]
KaA, KaBeecccccccccaa- | Poor: iUnsuited: tUnsuited: {Poor:
Kyle i low strength, | excess fines, | excess fines. | too clayey.
| shrink-swell. i i
1 1 1 1
t 1 1 1
LaE-————m—mmmmem e {Poor: tUnsuited: iUnsuited: | Poor:
Lakoa \ slope, | excess fines. i excess fines. i slope.
! low strength i i !
[] ] 1 1
] ] ] 1
MaCrmmm e c e e {Poor: tUnsuited: tUnsuited: {Fair:
Maitland ! low strength. | excess fines. | excess fines. E thin layer.
1 ] []
Hl ] ] 1
D R D T e tPoor: iUnsuited: iUnsuited: {Poor:
Maitland { slope, { excess fines. { excess fines. | slope.
! low strength. ! | i
1 1 1 1
] 1 1 ]
MBE#*: ' | i !
Marshdale-——-c-cccaa--- | Poor: iUnsuited: iUnsuited: i Poor:
{ wetness, { excess fines. i excess fines. | wetness.
i low strength. i i i
(] 1 ] 1
t 1 1 1
Maitland----===ec-—-- | Poor: tUnsuited: iUnsuited: {Fair:
i low strength. | excess fines. | excess fines. { slope,
] ] ) | thin layer.
) () ] 1
] ] ] 1
McD¥*: i i i i
Midway=e-cecccccccanax {Poor: tUnsuited: {Unsuited: tPoor:
{ shrink-swell, | excess fines. | excess fines. { slope,
i low strength, | | | area reclaim.
| thin layer. i i i
1 1 ] []
1 1 1 ]
Razor-e-cecccccccccaa- | Poor iUnsuited: tUnsuited: | Poor:
| shrink-swell, \ excess fines. | excess fines. i slope,
i low strength, i H | too clayey.
! thin layer. ! i i
1 1 1 ]
1 1 1 [
NaB, NaCe=m-o-eaceuaa- {Fair: iUnsuited: tUnsuited: 1Good.
Nevee E low strength. | excess fines. E excess fines, i
1
] t [l 1
NbD#*: i i i ]
Neve@ewewermeccccaae {Fair: iUnsuited: tUnsuited: {Fair:
} low strength. | excess fines. | excess fines. i slope.
] [] 1 1
1 ] t 1
Spearfishe-ccccccaaa- { Poor tUnsuited: {Unsuited: { Poor:
slope, \ excess fines,. | excess fines. \ slope,
1 1 1
'. '. :
] ] ]
1 1 1
1 1 I
] 1 ]
1 1 ]
1 ] 1
1 ] 1
i i i
(] t 1
1 1] ]
1 1 1
1 ] 1
1 1 1
1 1 ]
1 1 ]
] 1 ]
] [] ]
] | 1
] ] ]
] 1 1
1 1 1
1 1 ]

thin layer,
area reclaim.

shrink-swell,
low strength,

See footnote at end of table.

Unsuited:
excess fines.

Unsuited:
excess fines.

Poor:
excess fines.

Unsuited:
excess fines.

area reclaim.

Poor:
slope,
small stones.

Fair:
thin layer,
too clayey.
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SOIL SURVEY

T
1
Soil name and i Roadfill Sand Gravel Topsoil
map symbol |
1
}
':
PAE¥emccccccc e e |Poor: Unsuited: Unsuited: Poor:
Pactola slope, excess fines. excess fines. slope,

Rock outerop.

PbE®:

Paunsaugunt------

Rock outcrop.

Gypneveg=rmom—uwaua

Rock outcrop.

RBF#:
Rock outcrop.

Pactolam==e=ca=--

RCF#*:
Rock outcrop.

Vanocker—-—=—-ceca--

SaA, SaB, SaC-==--

Satanta

SbA, SbBe---=-e=e-

Savo

ScD#*:

Stetter Variant

See footnote at end

low strength.

Poor:
slope,
area reclaim.

Poor:

low strength,
shrink-swell,
thin layer.

Poor:

low strength,
shrink-swell,
thin layer.

Poor:

slope,

thin layer,
area reclaim.

Fair:
low strength.

Poor:
" slope,
low strength.

Poor:
slope,
low strength.

Fair:
low strength.

Poor:
shrink-swell,
low strength.

Poor:
shrink-swell,
low strength.

Poor:
shrink-swell,
low strength.

of table.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,

e e e e e e e e e e e e = e ———— . e = —— T - - ———— ———— —— —— ————— = = —— ———— = —— e —— —— — —= —— —— ——}

small stones,
thin layer.

Poor:

slope,

small stones,
area reclaim.

Poor:
too clayey.

Poor:
slope,
too clayey.

Poor:

slope,

thin layer,
area reclaim.

Fair:
slope.

Poor:

slope,

small stones,
thin layer.

Poor:
slope,
thin layer.

Fair:
thin layer.

Poor:
thin layer.

Poor:
slope,
too clayey.

Poor:
too clayey.
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T -1
1
Soil name and H Roadfill Sand Gravel Topsoil
map symbol 1
[]
]
!
SEE#ecccmnmamcceee | Poor: Unsuited: Unsuited: Poor:
Stovho | low strength, excess fines. excess fines. slope.
{ shrink-swell.
SGF*; '
Stovho==—ccccea-- | Poor: Unsuited: Unsuited: Poor:
! slope, excess fines. excess fines. slope.
{ slow strength,
| shrink-swell.
)
1
Trebor--c——cec--- {Poor: Unsuited: Unsuited: Poor:
| low strength, excess fines. excess fines. slope,
{ thin layer, thin layer.
\ slope.
1
I
ShAewwcccccccccaaa {Poor: Unsuited: Unsuited: Good.
St. Onge { low strength. excess fines. excess fines.
1
I
SKemeomcmccccceeee {Fair: Unsuited: Unsuited: Good.
Swint \ low strength. excess fines. excess fines,
]
1
TaA, TaB, TaCe==-- {Fair: Unsuited: Unsuited: Good.
Tilford { low strength. excess fines. excess fines.
1
1
TBE*: !
Trebor----------- | Poor: Unsuited: Unsuited: Poor:
low strength, excess fines. excess fines. slope,

Rock outcrop.

VaA, VaB, VaCew---

Vale
VBF#:

Vanocker---eeeea-

Citadelecceceaea-

Winetti

thin layer.

Fair:
low strength.

Poor:
slope,
low strength.

Poor:

slope,

low strength,
shrink-swell.

Poor:
low strength,
shrink-swell.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Poor:
excess fines.

o e e e e ——  ——  ——  — — —— — —— — — —— —— —— e = e = = = —= e —— e == —— —— —

Poor:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Fair:
excess fines.

Poor:
excess fines.

thin layer.

Good.

Poor:
slope,
thin layer.

Poor:
slope.

Poor:
slope.

Fair:
thin layer.

Poor:
small stones.

*# See description

of the map unit

for composition and behavior characteristics of the

map unit,
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TABLE 17

[Some terms that describe restrictive soil features
soil was not evaluated]

.--WATER MANAGEMENT

are defined in the Glossary.

SOIL SURVEY

Absence of an entry means

T T T T T T
] 1 ] ] ] 1
Soil name and | Pond { Embankments, | Drainage t Irrigation i Terraces and | Grassed
map symbol | reservoir | dikes, and H H i diversions | waterways
! areas ! levees ! i i
1 1 T i i )
i i ' ! | '
AgBremememmm———— |Seepage=eecema-= (Pipingeeeemen=x iNot needed-==-- {S0il blowing---{Soil blowing---{Favorable.
Alice i | ! | | i
' ' ! ' ' i
Ba, Bbw--ccee--- iSeepage--=----- iFavorable-===~- iFloods-----==-- tFloods-=cemean- {Not needed----- 'Erodes easily.
) 1 [] ] 1 1
[} I ] ] | ]
BeA-womcmmnceam iSeepage--~==m=- {Favorable--~-=- iNot needed----- {Favorable-=---- {Not needed===-- {Erodes easily.
Boneek 1 1 | | i |
i | i | ! |
BeBemeercecncnnre |Seepage-—==w=m== {Favorable-—-wwa= tNot needed----- iFavorable-==-=~ {Erodes easily |Erodes easily.
Boneek | | ! ! ! |
i i ] i i |
BeCmmmommc e |Seepage, {Favorable=e==a-- iNot needed--<«-- 1Slopemmemeceeea {Erodes easily |Erodes easily.
Boneek ! slope. ! ' ' i |
i | i i i |
BDE#*: | ! i ! ! i
Buskg==cr=rme== iSlope, iLarge stones---i{Not needed-===- {Slope==eccaccwn= iSlope, 1Slope,
| seepage. H i : | large stones. | large stones.
i i ] ! i i
Rock outecrop. ' H ' ] | !
: ' i 1 i i
BeE—c-smwmmmcnaa iSlope, iThin layereee=- iNot needed----- iLarge stones, |Depth to rock, |Slope,
Butche | depth to rock.) i ! rooting depth,| large stones, | large stones,
1 ! ] ! slope. | slope. | rooting depth.
1 1 1 ) 1 ]
I I ] ] 1 ]
BhE#*: i | ] ] } |
Butche==mec=n-- iSlope, iThin layere---- iNot needed----- iLarge stones, |Depth to rock, {Slope,
{ depth to rock.) 1 \ rooting depth,| large stones, | large stones,
' | ! ! slope. ! slope. ! rooting depth.
) [] 1 ] ] 1
I I ] ] 1 1
Rock outcrop. ! i ] i H i
[] [] 1 ] [] 1
I I ] ] 1 1
BkD: { | \ H i i
Butcheeemeecaaaa iSlope, iThin layere---- iNot needed===~== .Large stones, |{Depth to rock, iSlope,
| depth to rock.| i \ rooting depth,| large stones, | large stones,
i H ! { slope. | slope. | rooting depth.
] () 1 1 1 1
] ] t 1 [} 1
Satanta-------- iSeepage---=---- iPipingee=cee-e- iNot needed----- iSlope==—eemm—ua {Favorablee=ww-- iSlope.
1 () 1 t 1 )
| 1 1 ] 1 ]
CaD¥*: i ] ' i ] '
Canyon-e=eeee-- {Depth to rock, |Thin layer----- iNot needed----- {Rooting depth, |Slope, iDroughty,
! slope. ! 1 | droughty, ! depth to rock.) slope,
i 1 | i slope. i | rooting depth.
] [] b ] ] 1
1 I ] L] 1 1
Bridget--=----- iSlope, |Pipinge—weceaca= iNot needed==w=-= 1Slope=mececceaa iErodes easily |Slope,
| seepage. | ] ] ! | erodes easily.
] ] ] [] t ]
] I ] 1 ] 1
CaE#*: ' | i ] i |
Canyon--—===—--== tDepth to rock, |Thin layer----- iNot needed----- {Rooting depth, {Slope, iDroughty,
{ slope. ! H \ droughty, i depth to rock.i slope,
| | i \ slope. | | rooting depth.
1 t t 1 1 1
I ] ] ] ] |
Bridgete-=-=--- iSlope, iPiping--=====-- iNot needed-==--- 1Slope===mwm=ae= iSlope, iSlope,
| seepage. ! i i | erodes easily.| erodes easily.
] 1 t 1 1 )
] ] ] ] 1 ]
[0 2] 1Slopeememmmmaan |Favorable-==--- iNot needed----- iSlope, iSlopee===cc=u-m {Slope,
Citadel ! H i | erodes easily.| | erodes easily,
1 t ] 1 1 1
1 ] [} 1 ] 1
Cc¥*, | i i i ' i
Dumps i i i i ] i
i ! | i | |
EaD¥: | i i i i i
Enning--=w=c==- iSlope, {Thin layer, iNot needed-===- {Slope, iSlope, 1Slope,
| depth to rock.! hard to pack, | | rooting depth,| depth to rock,{ erodes easily,
i | piping. { | erodes easily.| erodes easily.| depth to rock.
] [] 1 [] ] 1
1 1 ' ] t 1

See

footnote at end of table.
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See footnote at end of table.

T T T T T T
1 1 1 1 1 ]
Soil name and | Pond \ Embankments, | Drainage i Irrigation i Terraces and | Grassed
map symbol i reservoir \ dikes, and | | { diversions H waterways
! areas i levees ' 1 | i
1 T i i 1 1
| i i i i i
EaD¥: i i i i i i
Minnequa=------- iDepth to rock, |Thin layer, iNot needed-=--- !Rooting depth, |Depth to rock, |{Rooting depth,
| seepage. { piping. H ! slope. { slope. { slope.
1 1 t t 1 []
] ] [ i 1 1
GaD---ccccmcmmm= |Seepage-~~-==--- iSeepage-------- {Not needed----- 1Floods, {Not needed----- {Favorable.
Glenberg variant | ! ! ! soil blowing. | |
] () () () [] 1
| | | | | a
Grizzly—eeeceae-- iSlope, {Large stones, |Not needed----- iSlope, iSlope, iSlope,
| seepage. ! hard to pack. | ! percs slowly. | large stones, | large stones,
' i i ' | percs slowly. | percs slowly.
] [] 1 1 1 ]
1 1 ] I 1 ]
Virkulaeeeeee=e- 1Slope, tHard to pack---{Not needed--=-= iSlope, iSlope-===m=--m- iSlope,
| seepage. i i | percs slowly. | | erodes easily,
! ! ! ! ! i percs slowly.
1 1 () 1 1 1
GeD*, GdE*: i :' | :' | i
Grummit--eme=—-- i1Slope, 'Hard to pack, |Not needed~-=-- i1Slow intake, {Slope, tSlope,
| depth to rock.| thin layer. t ! rooting depth,{ depth to rock.} rooting depth,
i 1 i | slope. ! ! depth to rock.
1 () () () () 1
1 ] ] ] ] ]
Rock outcrop. i i i i | i
1 ] 1 1 1 1
et | | | | | |
Gypnevee-—=e=e-=- {Slope, {Low strength, |Slope-=---crw=-= iSlope, {Erodes easily, {Erodes easily.
| seepage. | piping. \ ! erodes easily.| piping. i
1 1 1 1 1 1
] ] [ [ ] 1
Rekop--=---====- iSlope, {Thin layer, INot needed=—-=-- iDroughty, iSlope, :Slope!
i depth to rock.i{ piping. ! ! rooting depth,} depth to rock.} rooting depth.
| | H \ slope. E E
1 () ) 1
1 ] ] 1 ] 1
Ha----cmmcemmceee iSeepage~------- \Piping, |Floods, {Floods, iNot needed----- iWetness.
Higgins i | wetness., ! frost action. | wetness. ! |
1 1 1 1 1 1
| ; | s | |
Hisega--===e=c-- iSlope, {Large stones---|{Not needed----- iSlope, iSlope, {Slope,
i seepage. H | ! erodes easily.] large stones, | erodes easily.
i | ) ! ! erodes easily.|
1 () ) [] [] ()
1 1 ] ] 1 ]
Rock outecrop. E ! H H ! E
] ] 1 1
t 1 1 1 | 1
HeA-cwoccmcmccen 'Depth to rock }(Hard to pack, |[Not needed=---- iDroughty, iNot needed=---- {Excess salt,
Hisle i i thin layer, | { slow intake, | \ excess sodium.
! ! piping. ! ! percs slowly. | i
1 () ) ] ] )
e e | | | |
Hislgew-wecwaeax |Depth to rock {Hard to pack, |[Not needed--~-- iDroughty, iNot needed----- {Excess salt,
i | thin layer, | ! slow intake, | ! excess sodium.
i | piping. ! E percs slowly. E !
1 []
i 1 ] 1 ] 1
Slickspots. ] ' | | | |
1 1 1 ]
1 ] I 1 ] 1
] e |Favorable===--- !Hard to pack---|Not needed----- {Slow intake, iNot needed----- |Percs slowly.
Kyle | i ! | percs slowly. | i
) 1 1 1 1 1
] 1 1 ] ] 1
KaBeemmrmemecc e e {Favorable--=—--- {Hard to pack---{Not needed----- 1Slow intake, {Percs slowly---jPercs slowly.
Kyle i 1 i ! percs slowly. | t
[] () [} ] 1 t
] ] ] 1 ]
LaE=ccmmenmccceee 1Slope-=cc=e=u=-- {Favorable----=- iNot needed----- 1Slope===cccce=- iSlope==ccmmmw-= iSlope.
Lakoa i ! ! ! | !
1 1 ] () 1 1
] ] 1 1 1 ]
MaCececcrmrcccee e |Seepage-~=—=—=- |Favorable------ iNot needed~--=- {Favorable------ {Favorable----== |Favorable.
Maitland ] ' i i | i
' 1 1 1 1 ]
] 1 1 1 1 )
MaD-=wcccccanaana {Seepage, {Favorable-==--- iNot needed----- iSlope==ccrenwm== iSlope--=m=ce==x tSlope.
Maitland slope. ! | i
1
[
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SOIL SURVEY

T T T T T T
] ] ] 1 1 ]
Soil name and | Pond | Embankments, | Drainage i Irrigation \ Terraces and | Grassed
map symbol | reservoir i dikes, and | i { diversions | waterways
| areas | levees i i i i
1 ] i T 1 i
i ' i i | i
MBE#: | ! | i | i
Marshdale--===-- iSlope=mm—cemn== {Hard to pack, |Frost action, |Wetness, iWetness—weccae- iWetness.
! ! piping. | floods. i floods ! !
i i ] i ' i
i | | i i i
Maitland-=eewe=-- iSeepage, {Favorable====-- iNot needed==--- iSlope=m—mcceeae iFavorable=—ee-- iSlope.
| slope. i i | i i
] i 1 ! | |
McD*: i i | | ' i
Midway===eere=- 1Slope, IThin layer, iNot needed----- tSlope, iSlope, {Slope,
i depth to rock.! hard to pack. | | rooting depth,| depth to rock,| erodes easily.
! i | ! slow intake. | erodes easily.]
] 1 1 ] ] 1
t 1 ] ] 1 ]
Razor-----~«-v- iSlope, iThin layer----- iNot needed----- {Slope, iSlope, {Slope,
i depth to rock.] | | rooting depth,| percs slowly, | percs slowly.
H i | | percs slowly. | depth to rock.}
1 1 ] 1 1 i
1 ] L] { 1 1
NaBewmwaeeccaca- iSeepage~=—====== tFavorable-~==-- tNot needed----- iFavorable-====- 1Erodes easily {Erodes easily.
Nevee | ] : 1 i H
) i i i i i
NaCmmmmmmcc e |Seepage, {Favorable-==--- iNot needed----- iSlope-==mewwaa- lErodes easily |Erodes easily.
Nevee ! slope. ! i 1 i !
i i ! i i i
NbD#*: ] } i i ! ]
Nevee-wececauea-- |Seepage, iFavorable-=---- iNot needed----- 1Slope-==—neuua= JErodes easily, {Slope,
! slope. i ! | | slope. \ erodes easily.
1 1 L] 1 1 ]
I I I t ] ]
Spearfish------ iSeepage, {Thin layer, iNot needed=-=--- iSlope, iDepth to rock, {Slope,
{ depth to rock,| piping. | | rooting depth.| slope. | rooting depth,
| slope. | | ' ' | depth to rock.
1 1 L] [} 1 )
1 ] ] ] ' ]
Rock outecrop. | | i i | i
1 1 [] ] 1 ]
1 ] ] 1 ] 1
NeD-wwomccmcccee iSeepage, |Seepage--==---< iNot needed---=- iSlope, 1Slope-emeermema= iSlope,
Nihili ! slope. i i | droughty. | ! droughty.
) 1 1 1 1 t
i ] ] t ' i
NdA-mmcecmmree e {Favorable~e==== {Hard to pack---i{Not needed----- {Percs slowly---i{Percs slowly---|Favorable.
Nunn | i | i i i
i i 1 | i i
NdBeememee e eaam iFavorable~m-=--- ‘Hard to pack---{Not needed----- iPercs slowly---{Percs slowly---{Slope.
Nunn i : i i i i
i ] i i i i
NdCmmmmccccce e e 1Slop@emmeceem—" {Hard to pack---{Not needed----~- {Percs slowly, |Percs slowly---{Slope.
Nunn | | i \ slope. i i
i i i i i )
PAE¥cccccncnnaa— |Seepage, {Large stones---{Not needed-----~ tSlope, 1Slope, iSlope,
Pactola | slope. | i | large stones. | large stones. | large stones,
| i i i i | erodes easily.
[] ] t [] (] 1
[} | 1 ] ] ]
Rock outcrop. ' ] ] i ! i
[] 1 ] [] []
| | ; e | e
Paunsaugunt------{Depth to rock, {Thin layer, iNot needed----- JRooting depth, ;Slope, {Slope,
{ slope, | seepage, i | droughty. } depth to rock.| rooting depth.
| seepage. ! piping. | | !
1 1 1 ] 1 ]
] t ] 1 [ 1
Rock outcrop. H i i i i |
1 1 [] L] ) ]
1 1 1 ] 1 ]
PeBrwemcccc e {Depth to rock |(Hard to pack, {Not needed----- {Slow intake, |Percs slowly---{Percs slowly,
Pierre } ! thin layer. | { percs slowly, | | depth to rock.
| 1 1 | rooting depth.! !
1 1 1 ) ] 1
1 1 1 ] 1 1
PCDemccmmee e {Slope, !Hard to pack, |Not needed----- 1Slow intake, {Slope, iSlope,
Pierre \ depth to rock.| thin layer. ! | percs slowly, | percs slowly, | percs slowly,
\ | [ { rooting depth.| depth to rock.| depth to rock.
i) ] ] ] t 1
Pet, :' | :' :' E i
Pits i ] i i ] i
1 1 1 1 [] 1
] ' 1 1 ] 1

See

footnote at end of table.
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1 1 1 1 ] H
Soil name and | Pond ! Embankments, | Drainage i Irrigation i Terraces and | Grassed
map symbol | reservoir | dikes, and | | i diversions | waterways
! areas i levees i : i
i i i i i B
1 ) 1 ] ) []
1 ] 1 ] ] 1
RaE¥*: i ! H i i i
Rekop=ev—moccaaaa iSlope, iThin layer, iNot needed----- iDroughty, iSlope, iSlope,
i depth to rock.! piping. i \ rooting depth,| depth to rock.! rooting depth.
| ] i i slope. ! !
i i ! ! ] i
Gypnevee-==cecaax iSlope, iLow strength, |Slope~-we-cee--a {Slope, {Erodes easily, (Erodes easily.
| seepage. i piping. i | erodes easily.} piping. i
1 [] 1 1 + ]
1 ] ] ] i ]
Roek outcrop. | i i ' ' |
t () 1 1 1 1
] ] 1 ] ] '
RBF*: | | | | : |
Rock outecrop. | i H ! i i
) 1 ] 1 1 ]
[ 1 ! ] 1 ]
Pactolameeeencaa- |Seepage, iLarge stones---|Not needed----- 1Slope==mmeecana {Slope, iSlope,
! slope. | | i | large stones. | large stones,
| i H 1 i | erodes easily.
! i i i i 1
RCF#*: H H i | ] |
Rock outcrop. ! ! ! ! { |
) 1 ) 1 1 )
1 1 ] 1 1 ]
Vanocker—w-eeaua- iSlope, iLarge stones---|Not needed----- iSlope, iSlope, iSlope,
| seepage. i i | large stones. | large stones. | large stones.
1 ) 1 1 [] )
1 t 1 1 i ]
SaA-eccccmccnnaaaa {Seepage==mmeee- |Piping-=mcacaa- iNot needed===-- {Favorable-=~--- iNot needed-=w-- {Favorable.
Satanta H H H ! ! {
i i i i ! |
SaB--cccmm e |Seepage——eeee-a (Pipingececaaw-c iNot needed-=--=-=- {Favorable-=~e-- iFavorable-—=-~- {Favorable.
Satanta i ! ! ! ! ]
1 ] [] 1 1 []
] ] i t | ]
SaCeccccmmcccccee iSeepage-===ecue- iPipingececmenaaa iNot needed=--«~-~- 1Slope-memcmean- {Favorable-=e--- {Favorable.
Satanta ! 1 ! 1 ! i
: : ; : : ;
SbA, SbBeecawacoao iFavorable-«=—--- JHard to pack---|Not needed==--- tFavorable-ee-=- {Favorable-===-=- iFavorable.
Savo ' ! ' l ! i
1 1 [] [] ] )
| 1 ] L] ' ]
ScD*: | : : : | ]
Snomo-ce—mmccaaaa |Seepage, tHard to pack---]}Not needed--=-- iSlope, 1Slope-mmmweecua {Slope.
| depth to rock,! ! ! slow intake. | i
| slope. ! ] 1 i i
[] 1 1 1 ) 1
] ] ] 1 ] 1
Rock outcrop. ! i | | ' i
} i i ; ' :
Sd==ccemmccccaceaa {Favorable-==e-- {Hard to pack---|Not needed----- 1Slow intake, iNot needed----- {Percs slowly.
Stetter Variant ! i H i\ percs slowly, | !
i H i | floods. ! |
| ] : ' i i
SEE#cccmcmccaeeeea {Slope, {Hard to pack---{Not needed----- iSlope, 1Slope==e-meae-a iSlope,
Stovho | seepage. | ! | erodes easily.] } erodes easily.
1 ] 1 () ] ¢
] 1 | 1 ] '
SGF#:; ' ' : ' ' i
Stovho-=-===cce-a iSlope, {Hard to pack---|Not needed----- 1Slope, 1Slope===mmemaax }Slope,
| seepage. ! ! | erodes easily.| | erodes easily.
1 1 1 [] [] )
1 1 | 1 t 1
Trebor==-==-ac---- iDepth to rock, |Thin layer, iNot neededeww-- {Slope, iSlope, iSlope,
| slope. | large stones. | } large stones, | large stones. | erodes easily,
i i | | erodes easily.| { large stones.
1 ) 1 ) ] 1
] 1 1 i 1 t
ShAceccmcmmcecea |Seepage-~===ww- {Pipinge=ecweaeaa iNot needed--~--- i{Floods=eemeaca- tNot needed=--=-- tFavorable.
St. Onge i ] i | i i
i i | i i 1
SKkeeescmmccccceee {Seepage-=eeeae- {Pipinge—ecmcau-- iNot needed===-- 1Floods~=cemauax iNot needed==-=-- \Favorable.
Swint i H i i i i
| i i ! i |
TaAecmccccmc e |Seepage-—=wae-- IPipingecanceaax iNot needed==--- {Favorable-—e—-- INot needed=---- iErodes easily.
Tilford ! ! i | ' i
H i i i i i
TaB--e-mecccmecee |Seepage-mwe—aa- |Pipingee—eweceua iNot needed--~-- iFavorable~----- {Erodes easily |}Erodes easily.
Tilford ! H ! i {
1
1

See footnote

at end of table.
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TABLE 17.--WATER MANAGEMENT--Continued

SOIL SURVEY

T T T ¥ T T
] I 1 ] 1 1
Soil name and | Pond \ Embankments, | Drainage { Irrigation { Terraces and | Grassed
map symbol | reservoir i dikes, and | | i diversions | waterways
! areas 1 levees ! ! i
1 ] H H i ]
i i | i ] |
Tal--cromcecmuaa iSlope, (Pipinge—=eee=a= iNot needed-----|Slope----=mwe-= {Erodes easily |Erodes easily.
Tilford | seepage ! | i i 1
- =. =. | | | |
BE#; 1 1 i | i 1
Trebor---ee---- |Depth to rock, iThin layer, iNot needed----- 1Slope, iSlope, |Slope,
{ slope. t large stones. | ! large stones, | large stones. | erodes easily,
1 | | | erodes easily.] | large stones.
1 1 1 i 1 1
1 t 1 1 1 i
Rock outcrop. i i i i i !
1 t 1 ] 1 []
I [} ] ] [} ]
Vaheooocoomanaa- {Seepage----~=-=- {Piping--w=ee-~- {Not needed==--- iFavorable=----- iNot needed--~-- {Favorable.
taie | | | | | |
1
1 I ] I I [
VaBewoc—cmmeaaa iSeepage---~-=-- {Piping-==-=== ~-i{Not needede=me- {Favorable~w-==-- {Favorable---~-- iFavorable.
Vale a | ' ] ] i
i i i i i 1
VaCeeememcmceee iSlope, }Piping------- ~-iNot needed---==}Slope-c=ccca-a- iFavorable------|Favorable.
Vale E seepage. 5 E E E i
]
1 1 1 ] | 1
VBF#¥: | i i ] i i
Vanocker—--—----- 1Slope=m==mmmeaem iLarge stones-~-|Not needed----- {Slope, iSlope, {Slope,
i 1 | ! large stones. | large stones. | large stones.
] ] ] ] ] ]
1 i | | ] |
Citadel-==ea--- i1Slopew—=ce—meae= \Favorable-—--~- iNot needed~-----{Slope, 1S5lope=m—m—eeaaa iSlope,
i 1 i | erodes easily.| | erodes easily.
1 1 1 1 [] ]
I ] ] I 1 1
VCE#mmmrmcccee e {Slope, {Hard to pack-~-{Not needed=---- ,Slope, 1Slope-==eeecaa- iSlope,
Virkula | seepage. | i | percs slowly. | | erodes easily,
1 ! H ! ! { percs slowly.
] 1 ] [] [} ]
1 ] 1 1 1 1
Y |Seepage---==-e- 1Pipingeme—ce=u= iNot needed-===- {Favorable~=---- |Piping--===cx-o {Favorable.
Weber i i i i 1 !
i i i i ] i
Whe e mmm e {Slope, {Piping-ew-ec-u- iNot needed-=-=- iDroughty--==w=- {Slope, iSlope,
Winetti | seepage. ! ! ! | large stones. | large stones,
i i H | H i\ droughty.
! i ! 1 i ]

* See description of the

map unit for composition and behavior characteristics of the map unit.
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LAWRENCE COUNTY, SOUTH DAKOTA

TABLE 18.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

Absence of an entry indicates that data were not estimated]

[The symbol < means less than; > means more than.
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See footnote at end of table.
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TABLE 18.--ENGINEERING PROPERTIES AND CLASSIFICATIONS~-Continued
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clay loam, very
channery loam.

See footnote at end of table.
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LAWRENCE COUNTY, SOUTH DAKOTA

TABLE 18.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

Percentage passing
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Soil name and

icity
ndex

=

FLl

limi

map symbol

195-100}85-100

95-100}85-100{80-100{60-95

100 100

Pet

=1
all

0-1218ilt loam-------|CL=-ML,

Virkula-~ecececmauan

GBE¥:

12-29iClay loam, clay,|CL, CH

~
o
]
—
—
n
n
]
n
™m
n
b~
]
o
n
n
= o]
1
[w]
O
0"
=)
[}
[Ia}
o~
(=]
o
-
1
n
=)
o
o~
]
<@
O
)
<
=
(&)
o |
(&)
>
© >
—~ @
o
b (]
© -
— E >
3] @~
o
E A
L E > B
~ @ > © @
~ O ®s O
0N~ — o0~
(&)
0
3
1
o
o

25-60

35-75

36-60{Gravelly clay

loam, very

gravelly clay

clay

loam,
loam.

5-100{90-100185-10

IClay=meomacaaaen

13-60{Unweathered

y
-13iShaly clay------

(2= g

GeD¥®, GdE*:
Grummiteeeeaae—aaa

bedrock.

Rock outecrop.

GeD*:

cCo oo
NN M
nn nNo
WO ~\O
[ [
nn 0o
M~ OWn
oo
oo unun
- O
[ [}
wn nwn
ooy o~
oo
[S¥=
[eNe] ——
oo [
— [TeY =)
oy o
(=X =}
oo
QO ——
oo [
— [TeWTaY
o Oy
o
w0 —
oo [
oo
T T
[ [
EE R
a2
(SR
e
==
(B
JU U R .|
VO =X
[ [
[ 1
[ [
[ [
[ 1t
[ [BE!
[y 1o
£ E Folos, .
T © 11 ox
O o 1 1lco
— 1 1o
I L@
L EE VT
—~~ @©®&Z=20
<+ OOfco
[7 37 B T =
o 0 o
~ 0 — O
1t [

-y

O~ oo
—

Gypnevee--ce-ucaaa-
Rekopm=ceeeccncaaa

-~
}
]
I
[}
1
i
[}
[}
]
|
!
I
[}
1
[}
]
[l
1
t
]
]
[}
!
I
1
|
1
|
1
|
i
¥
i
]
[}
]
|
1
|
!
|
1
]
i
[}
i
1
|
1
|
t
]
]
1
t
i
]
i
t
t
i
]
|
!
1

95-100;90-100

100
100

100
100

1Silt loam--~----!ML

3
3
6

o Mn
o

Y

95-100190-1001

100

100

silt loam |ML

silt loam

5iSilt,

Higgins

20-3

95-100190-100]

-601silt,

0
5

195-100}90-1

jLoamecccmanmeean

-4
)

o

Hisega==eomonanca-

HBF¥:

160-8

165-90

=19 {Channery loam,
19-30{Very channery

1
1
1
|
1
|
1
1
L]
1
i
'
i
1
1
L]
1
1
]
]
1
1
1
1
|
1
I
1
I

:
:
)
1
:
:
:
20-45 |
1
:'
20-45 |
:
1
1
1
1
1
1
)

loam, channery

loam.

channery silt
30-60i{Very channery

loam.
flaggy loam.

loam, very

Rock outcrop.

25-
45-

195-100{90-100}

95-100{90-100{85-100{80-100}

100

100

18ilt loam-~-----jCL-ML, CL

-2

o

HeA-memmmmeeee e

CL

ICH,

36{Clay, silty

1
o~

Hisle

)
i
1
i
]
|
i
i
'
01
04
)
i
i
i
i
|
i
1
i

195-100190-10

95-100{90-100{85-100}80-10

100

100

CL

'CH,

shaly

clay, shaly

clay.

clay,
clay.
36-60{Unweathered
bedrock.
{Silt loam-------{CL-ML, CL
36-60}Unweathered
bedrock.

361Clay, silty

-2

U
own

Hisle———memeeee e
Slickspots.

HdA#¥:

See footnote at end of table.
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Absence of an

Entries under erosion factors--"T" apply to the entire

> means more than.
Entries under "wind erodibility group" apply only to the surface layer.
entry indicates that data were not available or were not estimated]

[The symbol < means less than;
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TABLE 19.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 20.--SOIL AND WATER FEATURES--Continued
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See footnote at end of table.
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map unit for the composition and behavior characteristices of the map unit.

* See description of the
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TABLE 21.--ENGINEERING TEST DATA

[Dashes indicate data were not available]
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Buska channery silt

(S76SD-081-003)

loam
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A2emmamae 2 to 1
B21t-----23 to 3
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(5765D-081-004)

Citadel loam

o O

B3-------25 to 4
(S765D-081-001)
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C-==m====U0 to 6
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A2-=====- 1 to
Grizzly silt loam
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Hisega loam
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Pactola loam

A2—=v=-v-= 2 to

B&A-=--=~ 9 to 2
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TABLE 22.--CLASSIFICATION OF THE SOILS

T
1
Soil name i Family or higher taxonomic class

1

i

+

1

!
Alice-wcececrcmccccc e | Coarse-loamy, mixed, mesic Aridic Haplustolls
Barnume--=-~ceccccccaaaaaax | Fine-loamy, mixed (calcareous), mesic Ustic Torrifluvents
Boneek=ce-c-mmcccmcnacaaa- | Fine, montmorillonitic, mesic Aridic Argiustolls
Bridget------ccccccacaaa-o | Coarse-silty, mixed, mesic Torriorthentic Haplustolls
Buskaeewemcccacracaccacaaa { Loamy-skeletal, micaceous Typic Eutroboralfs
Butche--——mecmcccccc e i Loamy, mixed, nonacid, mesic Lithic Ustic Torriorthents
Canyon-=cecccamcccmrc e —aa { Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents
Citadel-=--ccmcmmmcrccce | Fine, montmorillonitic Typic Eutroboralfs
Enninge-e-ccccccccmacanaaaa { Loamy, carbonatic, mesic, shallow Ustic Torriorthents
Glenberg Varianf--w-—--e--- { Coarse-loamy, mixed, nonacid, mesic Ustic Torrifluvents
Grizzly----—e-ccmccmcceeo | Loamy-skeletal, mixed Typic Eutroboralfs
Grummit--—c—mmecmmmmeeee o { Clayey, montmorillonitic, acid, mesic, shallow Ustic Torriorthents
Gypneveemmmmmecccccc e —ae { Coarse-silty, gypsic, mesic Ustic Torriorthents
Higgingeececomccccmccmcacaa | Coarse-silty, gypsic, mesic Typic Haplaquepts
Hisega—-—=mecccocccacaaa_o | Loamy-skeletal, micaceous, frigid Dystric Eutrochrepts
Hisle-~meccccm e i Fine, montmorillonitic, mesic Ustollic Natrargids
Kyle—ememecccccccccccccee | Very-fine, montmorillonitic, mesic Ustertic Camborthids
Lako@eemeccmcmc e rcccccee \ Fine-loamy, mixed Typic Eutroboralfs
Maitlande==---cmecccacaanaa { Fine-loamy, mixed Mollic Eutroboralfs
Marshdalee----cc-ccmecccaaaa { Fine-loamy, mixed, frigid Cumulic Haplaquolls
Midway==cwmccmmccmccccneaa t Clayey, montmorillonitic (calcareous), mesic, shallow Ustic Torriorthents
Minnequa------cccccccucaaao { Fine-silty, mixed (calcareous), mesic Ustic Torriorthents
Neveeecememmcmcccmcccccccaa { Coarse-silty, mixed (calcareous), mesic Ustic Torriorthents
Nihille-ccmmccmcc e | Loamy-skeletal, mixed (calcareous), mesic Ustic Torriorthents
Nunneeecccaccmccccmcccceea | Fine, montmorillonitic, mesic Aridic Argiustolls
Pactola=--—mcmccccnccacana | Loamy-skeletal, mixed Typic Eutroboralfs
Paunsauguntec-—cecececemaaaao { Loamy-skeletal, mixed Lithic Haploborolls
Pierre-e--cccecomamacaaa—-- } Very-fine, montmorillonitic, mesic Ustertic Camborthids
Razor—---==cecccccccccccaao | Fine, montmorillonitic, mesic Ustollic Camborthids
Rekop==eemmcmcmcccccccaaaa { Loamy, gypsic, mesic, shallow Ustic Torriorthents
Satanta--—cccccmmaaccaoao i Fine-loamy, mixed, mesic Aridic Argiustolls
Savo-=m—cmmm e c e c e i Fine, montmorillonitic, mesic Aridic Argiustolls
SNOMO===-remcmcc e } Very-fine, montmorillonitic, mesic Ustollic Camborthids
Spearfish-——---cccemacaaa- | Loamy, mixed, (calcareous), mesic, shallow Ustic Torriorthents
St. Onge=-=cmeccccacmanana { Fine-loamy, mixed, mesic Cumulic Haplustolls
Stetter Variant-----cc----- i Fine, montmorillonitic, nonacid, mesic Ustertic Torrifluvents
Stovhoe==mcrcccc e { Fine, montmorillonitic Mollic Cryoboralfs
SWwintececomccccmcma e { Fine-loamy, mixed, mesic Fluventic Haplustolls
Tilford-—=-e-cscocummnccaaana { Fine-silty, mixed, mesic Torriorthentic Haplustolls
Trebore=cececcccccccccacaaa= | Loamy-skeletal, mixed Typic Cryoboralfs
Val@eoemmmm e e e e | Fine-silty, mixed, mesic Aridic Argiustolls
Vanockere-ecececcommcaenuna i Loamy-skeletal, mixed, frigid Typic Eutrochrepts
Virkula--ceccccmrcncaacaana \ Fine, montmorillonitic Typlc Eutroboralfs
Webereecemmmeem e e | Fine-silty over sandy or sandy-skeletal, mixed, mesic Aridic Argiustolls
Winettiweeomecemmcccccacaa | Loamy-skeletal, mixed (calcareous), frigid Typic Ustifluvents

1

1
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