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HOW TO USE THE SOIL SURVEY REPORT

HIS SOIL SURVEY of Hooker
T County will help ranchers in protect-
ing their grasslands and keeping them

roductive; show relative value of soils
or cultivated crops; assist engineers in
selecting sites for roads and other struc-
tures; guide those who want to plant
windbreaks to protect fields and t};rm-
steads; and serve as a reference for stu-
dents, teachers, and others interested in the
soils and agriculture of the county.

Locating soils

Use the index to map sheets at the back
of this report to find areas on the soil map.
This index shows the location of each num-
bered sheet of the large soil map. On this
large soil map, it will be seen that all areas
of a given kind of soil are identified by a
map symbol.

Finding information

This soil survey report is arranged to.

serve different major groups of readers.
The introductory pages and the section
“How Soils Are Named and Mapped”
serve mainly those readers who are not
familiar with the county or with the
methods soil scientists use in surveying and
classifying soils. :

Ranchers and those who work with them
can learn about the soils in the section
“Descriptions of the Soils,” and then turn
to- the section “Managing Rangeland,”
where the soils that support similar vege-
tation and need similar management have
been placed in groups called range sites.
In that section is information on the prin-
cipal plants on each range site and on esti-
mated yield of herbage in favorable and
unfavorable years.

Information on use of the soils for cul-
tivated crops is given in the section “Capa-
bility Groups of Soils,” where soils
similar in needed management and in re-
sponse to that management have been
placed in groups called capability units.

Those interested in protecting their
fields and homesites from wind will want
to read the section “Management of Wood-
land and Shelterbelts.”

The “Guide to Mapping Units, Range
Sites, and Capability Units” at the back
of the report will simplify use of the map
and the report. This guide gives the name
and map symbol for each soil, and the
page on which the soil is described; and
in addition, the range site and capability
unit in which the soil has been placed, and
the page where each of these is described.

Engineers and builders will find infor-
mation that will assist them in the section
“Interpreting Soil Properties for Engi-
neering.” '

Soil scientists and others interested in
how the soils were formed will want to
read the section “Origin and Classifica-
tion of Soils.”

%k kK

This soil survey was made cooperatively
by the Soil Conservation Service and the
Conservation and Survey Division of the
University of Nebraska. It is part of the
technical assistance furnished to the
Grant-Hooker Soil and Water Conserva-
tion District, which ranchers organized in
1950. Fieldwork for this survey was com-
pleted in 1960. Unless otherwise in-
dicated, all statements in the report refer
to conditions in that county at that time.

Cover picture

Rangeland along the Middle Loup River. Soils of the Sub-
irrigated and the Wet Land range sites are near the river,
and soils of the Thin Breaks range site in the background.
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SOIL SURVEY OF HOOKER COUNTY, NEBRASKA

BY MERRITT A. PLANTZ AND DANIEL L. MERKEL, SOIL CONSERVATION SERVICE, UNITED" STATES DEPARTMENT OF
AGRICULTURE

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE UNIVERSITY OF NEBRASKA CON-
SERVATION AND SURVEY DIVISION

OOKER COUNTY is near the center of the Sand-
hills region in Nebraska (fig. 1). It is an area of
sandy soils almost entirely covered by native grasses.
Raising of beef cattle is the main enterprise. Only small
areas ave cultivated, and these mainly to grow winter feed
for cattle that graze the rangeland. The total area of
the county is approximately 461,000 acres, and less than
2,000 acres of this is now cultivated.
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Figure 1.—Location of Hooker County in Nebraska,

In 1874, or thereabout, cattlemen who had ranches in
the Platte Valley to the south began to use the area now
within Hooker County as summer range. About 10 years
later, homesteaders began to arvive. In spite of opposi-
tion from the cattlemen, who were grazing Government
land, the number of homesteaders increased.

Tn 1887, about 3 years after homesteading began, the
Chicago, Burlington, and Quincy Railroad Company ex-

TapLe 1—Number of farms and ranches, land

tended a line through the territory, mainly to serve the
cattlemen, but also to encourage homesteading. In 1889,
the county was organized and named for Joseph Hooker,
a general in the Civil War. The same year, a courthouse
was built at- Mullen, the present county seat. Mullen was
at first a depot on the line built by the Chicago, Burling-
ton, and Quincy Railroad.

Hooker County was among the last settled in Nebraska,
and for thisreason some of the mistakes made by earlier
settlers were avoided. Nevertheless, many of the home-
steaders were from the East. They had a few cattle and
plowed the sandy soils to grow corn and other grains for
their hogs and chickens. Eventually, a maximum of about
25,000 acres was brought under cultivation. But the good
yields obtained shortly after breaking the sandy soils soon
declined, and this, combined with wind erosion and the
severe drought of the 1930’s, brought about conversion of
most of the cultivated land back to grass.

The main resources of the county, grass and water, are
now utilized effectively in producing beef. Good distri-
bution of water allows efficient use of the range. Under-
ground water of good quality is abundant, and the Middle
Loup and Dismal Rivers flow in this county.

Ranches in this county are large, and for the most part,
ave owned: by the operators. A few ranches or areas of
grazing land are leased from owners who have retired
and moved into town. Headquarters for several large
ranches are located in adjoining counties. Data on num-
ber of farms and ranches, land use, and-numbers of live-

stock are shown in table 1.

use, and numbers of livestock in stated years*

Farms Cropland Land Milk Horses )
Year and harvested | irrigated Cattle COWS and Swine Sheep Chickens

ranches mules

Number 3 Acres Acres Number Number Number Number Number Number
1931 .. 157 16, 810 0 12, 420 950 1, 830 2, 550 670 )
10938 i 147 8, 010 0 13, 160 1, 100 1, 460 670 370 6, 100
1945 o o el 100 3, 895 0 12, 060 660 1, 280 1, 630 370 7, 260
1954 o o . 80 1, 350 360 18, 070 320 490 220 0 4, 160
1960 oo ce il 60 810 440 18, 530 190 ¢ 170 10 1, 300

1 Figures from Nebraska Agricultural Statistics.
2 Unpublished estimates from State-Federal Division of Agri-
cultural Statistics.

3 No data available.
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The total population of the county was 1,130 in 1960.
In that year, the population of Mullen, the largest town,
was 811. '

The county is served by churches of several denomina-

tions. The entire county is organized into a single school
district. A grade school and a high school are located in
Mullen. Four moveable schoolhouses serve grade-school

upils in rural aveas. These four school houses are moved
rom place to place according to changes in number and
location of pupils of grade-school age.

Good fishing and hunting are ayailable. Social and
service clubs are active. School and community ath-
letic events and rodeos are well attended.

The county is served by the Chicago, Burlington, and
Quincy Railroad. Hard-surface State Highway No. 2
crosses the northern part of the county. State Highway
No. 97 runs south from Mullen to North Platte. Parts of
the county are served by one-lane blacktop roads, but
many ranchers have to travel several miles of sandhill
trails to reach an improved road.

How Soils Are Named and Mapped

Soil scientists made this survey to learn what kinds of
soils are in Hooker County, where they are located, and
how they can be used.

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they
observed steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds of
rock ; and many facts about the soils and vegetation. They
dug or bored many holes to expose soil profiles. A profile
is the sequence of natural layers, or horizons, in a soil; it
extends from the surface down to the material that has not
been changed much by leaching or by roots of plants.

The soil scientists made comparisons among the pro-
files they.studied, and they compared these profiles with
those in counties nearby and in places more distant. They
classified and named the soils according to uniform proce-
dures. To use this veport efficiently, it is necessary to
know the kinds of groupings most used in a local soil
classification.

Soils that have profiles almost alike make up a soil
series. IExcept for different texture in the surface layer,
all the soils of one series have major horizons that are simi-
lar in thickness, arrangement, and other important char-
acteristics. Tach soil series is named for a town or other
geographic feature near the place where a soil of that
series was first observed and mapped. Anselmo and Val-
entine, for example, are the names of two soil series. All
the soils in the United States having the same series name
are essentially alike in natural characteristics.

Many soil series contain soils that are alike except for
texture of their surface layer. According to this differ-
ence in texture, separations called soil types are made.
Within a series, all the soils having a surface layer of the
same texture belong to one soil type. Valentine fine sand
and Valentine loamy sand are two soil types in the Valen-
tine series. The difference in texture of their surface
layers is apparent from their names.

Some soil types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their use, that practical suggestions about their manage-
ment could not be made if they were shown on the soil
map as one unit. Such soil types are divided into soil
phases. The name of a soil phase indicates a feature that
affects management. For example, Valentine fine sand,
rolling, is one of several possible phases of Valentine fine
sand, a soil type that ranges from rolling to hilly.

After a fairly detailed guide for classifying and naming
the soils had been worked out, the soil scientists drew soil
boundaries on aerial photographs. - They used photos for
their base map because these show native grasslands, build-
ings, field borders, and similar detail that greatly help in
drawing boundaries accurately. The soil map in the back
of this report was prepared from the aerial photographs.

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

In preparing some detailed maps, the soil scientist has
a problem of delineating areas where different kinds of
soils are so intricately associated, and so small in size,
that it is not practical to show them separately on the map.
He shows this pattern of soils as one mapping unit and
calls it a soil complex. Ordinarily,a soil complex isnamed
for the major soil series in it, for example, Dunday-
Anselmo. Also, there are areas that are so shallow or so
frequently worked by wind and water that they cannot
be called soils. These aréas are shown on a soil map like
other mapping units, but they are given descriptive names,
such as Blown-out land, and are called land types rather
than soils.

Only part of a soil survey is done when a soil scientist
has named and described the soil series and mapping units,
and has shown the location of the mapping units on the
soil map. The mass of detailed information he has
recorded then needs to be presented in different ways for
different groups of users, among them farmers, managers
of rangeland, and engineers.

To do this eficiently, he prepares different groupings
of soils for the various major uses. ‘Such groupings are
the capability classes, subclasses, and units, designed pri-
marily for those interested in producing the short-lived
crops and tame pasture; range sites, for those using large
tracts of native grass; windbreak groups for those who can
benefit from the protection these provide; and the classi-
fications engineers use in designing and building highways
or structures to conserve soil and water.

In deriving groupings, the scientist first applies his
knowledge of the characteristics and qualities of the soils
to prepare trial groupings. He tests and adjusts these
trial groupings by studying records on soil performance,
by observing growing crops or existing structures, and by
consulting with farmers, agronomists, engineers, and
others who work with the soils. Thus, the groupings he
finally presents reflect’ up-to-date knowledge of the soils
and their behavior under present methods of use and
management.
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General Soil Map

After studying the soils in a locality and the way they
are arranged, a soil scientist can make a general map that
shows the main patterns of soils, which are called soil as-
sociations. Such a map is the colored map in the back of
this report. Each association, as a rule, contains a few
major soils and several minor soils in a pattern that is
characteristic, though not strictly uniform.

The soils within any one association are likely to differ

reatly from one another in many properties; for example,
in slope, depth, thickness of surface soil, or natural drain-
age. Thus, the general soil map does not show the kind
of soil at any particular place, but patterns of soils. In
each of these patterns, or associations, there are several
different kinds of soil. ’

A soil association is named for the major soil series in
it, but as already noted, soils of other series may also be
present. The major soils of one association may also be
present in another association, but in a different pattern
and proportion.

A general soil map showing patterns of soils is useful
to people who want a general idea of the soils, who want
to compare different parts of a county, or who want to
know the possible location of good-sized areas suitable for
a certain kind of farming, ranching, or other land use.
The six soil associations in Hooker County are described
in the following pages. Readers who want more informa-
tion about the soil series mentioned in these associations
can refer to the section “Descriptions of the Soils.”

1. Valentine, Rolling-Anselmo Soil Associa-
tion: Rolling Hills and Valleys

This soil association is dominantly an area of low dunes
and nearly level intervening valleys or swales in the east-
ern part of the county. A few of the dunes, however, are
more than 100 feet high.

The soils are deep, well-drained eolian sands. Most of
them show the influence of some silt blown from the
Ogallala formation.

Valentine fine sand, rolling, makes up approximately
80 percent .of this association. It is on the lower and
smoother dunes. Its texture is mostly fine sand, but on
the north-facing slopes adjacent to the valleys the texture
is loamy fine sand in many places. About 10 percent of
the acreage of this Valentine soil has been severely eroded.

Dunday and Anselmo soils, which account for most of
the cultivated acreage, are in the nearly level valleys.
They have a fine sandy loam to loamy fine sand surface
soil and varying amounts of silt throughout their profile.
About half the acreage of these soils has been moderately
eroded by wind.

Valentine fine sand, hilly, is on the higher and- steeper
dunes and makes up about 10 percent of the association.
This very young soil has less than 3 inches of poorly de-
fined surface soil. '

This soil association makes up about 15 percent of the
total area of the county but contains approximately half
of the cultivated land in the county. Ranch units are
smaller than average on this association because it contains
a higher proportion of cultivated land than the other soil
associations.

2. Valentine, Hilly-Dunday Soil Association:
Choppy Hills and Valleys

This soil association, in the southern and western parts
of the county, is an area of choppy hills and intervening
valleys. Many of the dunes are larger than those of soil
assoclation 1. .

Valentine fine sand, rolling, is on the smoother dunes
and covers about 50 percent of the total acreage. The
Dunday and Anselmo soils, in the nearly level valleys and
swales, make up about 10 percent of the total area. Valen-
tine fine sand, hilly, is on the steeper and larger dunes,
some of which reach a height of more than 300 feet. This
hilly Valentine soil occupies about 40 percent of the
association.

Little of this association is now cultivated. Most of
the land once cultivated has been retuined to range. Most
of the ranches in this association are large.

3. Valentine, Hilly, Soil Association: Choppy
Hills

This soil association occurs in a strip about 6 miles wide
on both sides of the Dismal River. It does not include
the narrow strip of breaks along the river. These breaks.
are in soil association 6.

The topography is rough. Dunes are high and steep,
and for the most part, only swales intervene between th
dunes. There are few valleys. ‘

Valentine fine sand, hilly, makes up about 50 percent
of this association, the highest proportion of this hilly
soil in any of the six soil associations. The rest of the
association is mostly Valentine fine sand, rolling. A few
areas of Dunday soils are included in the swales.

All of this association is used as rangeland. It is so
rough that few ranch headquarters or roads are located
on it.

4, Ealentine, Rolling, Soil Association: Rolling
ills

This soil association is along the northern edge of the
county in an area consisting mostly of small and large
dunes and a very few broad valleys. The dunes are
smoother than those in soil association 3.

Valentine fine sand, rolling, on the smoother dunes,
makes up approximately 70 percent of the association.
Valentine fine sand, hilly, on the steeper and higher dunes,
accounts for between 25 and 80 percent. Dunday soils
occur in some small valleys and swales, and there are a
few areas of poorly drained Loup soil along the south
branch of the Middle Loup River, in the northwestern
corner of the county.

The soils of this association ave used mostly as
rangeland.

5. Elsmere-Dunday-Valentine Soil Association:
Hills and Wet Valleys

Several areas of this soil association occur along the
western edge of the county. DBroad, nearly level, poorly
drained valleys are separated by ridged dunes. Some
small Iakes and marshes occur in this association, which is
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an eastward extension of a generally poorly drained area
in Grant County. ) )
About 60 percent of the association is Valentine soils.
Valentine fine sand, rolling, on the smoother dunes, makes
up about 40 percent of the association, and Valentine fine
sand, hilly, on the steeper and higher dunes, about
20 percent.
- The well-drained soils of the valleys, the Dunday, have
very little silt in their profile. They make up about 20

percent of the association. The-imperfectly drained Els- -

mere soils account for about 15 percent, and the poorly
drained Gannett soil about 5 percent. The Gannett soil
occurs mainly in beds of several lakes and marshes that
have been partially drained. All the soils of the valleys
show little evidence of silty material blown from the Ogal-
lala formation.

This soil-association contains most of the high-producing
wet, hayland, which is mainly on Gannett and Elsmere
soils. 'The other soils are used for range. None of the
association is cultivated.

6. Valentine-Loup Soil Association: River

Breaks and Bottoms

This association occurs in a narrow band on the breaks,
or steep slopes, along the Middle Loup and Dismal Riv-
ers. The rivers have cut through and exposed the Ogal-
lala formation, and this Tertiary material has been mixed
with the eolian sands.” This mixed material is less per-
meable than the eolian sands. The less permeable mate-
rial and steep slopes have helped produce the only defined
drainage pattern in the county.

Valentine fine sand, rolling, occurs on the smoother
slopes and makes up about 35 percent of the association.
The texture of this soil, as it occurs in this association, is
mostly loamy fine sand. Valentine fine sand, hilly, is on
the steep slopes, those with a gradient of 50 to 80 percent.

Tt makes up about 35 percent of the association. Rough
broken land, on slopes of 60 to 100 percent, contains out-
crops of the Ogallala formation. It accounts for about
25 percent of the association. The rest of the acreage is
Elsmere and Loup soils along the streams.

Soils of this association are used mainly as range.
deeply dissected topography and scattering of native trees
provide excellent winter protection for livestock.

Use and Management of Soils

This section deals with use and management of the soils
in Hooker County for native range, for cultivated crops,
for windbreaks, for wildlife, and for engineering. It
explains the practices of management appropriate for
rangeland and describes the range sites in the county.
Also, it explains the capability grouping used to classify
soils for production of cultivated crops, and provides
estimated yields for the soils that ave cultivated.

Managing Rangeland*

Native grass, growing on more than 99 percent of the
land, is Hooker County’s most important crop. Accord-

1By LorenNz T. BREDEMEIR, range conservationist, Soil Conser-
vation Service.

The -

ing to the 1960 Census of Agriculture, about 1,926 acves,
or 0.4 percent of the agricultural land, was in farm crops.
Hay was harvested from about 60 percent of this farmed
land. Native hay was harvested from about 7 percent of
the rangeland. Thus, about 92 percent of the land was
used exclusively as range.

The income from livestock products amounted to nearly
99 percent of all agricultural products sold in 1959. Cat-
tle and calves represented about 99.5 percent of the live-
stock income.

Proper management of grazing is the most important
practice for the conservation of soil, water, and plants.
These three support-the livestock, the source of almost all
agricultural income.

The purpose of this section is to aid ranchers in plan-
ning the management of their ranges. It describes the
range sites in the county, explains how range condition
classes are appraised, provides estimated yields for range
sites, and discusses practices that will improve yiélds from
rangelands and native meadows.

Range sites

The rancher can best manage his soil and plant re-
sources, for sustained high production, if he knows tlie
soils and vegetation on his holdings. Soils differ in ob-
servable characteristics that ave related to their ability
to produce different kinds and amounts of native plants.

Range soils that produce essentially the same kinds or
amounts of climax vegetation are grouped into categories
termed “range sites.” Each range site has its own com-
bination of environmental conditions related to moisture,
nutrients, and light. This special environment ultimately
can produce a characteristic plant community, termed
“climax vegetation for the site.” '

Climax vegetation, representing the highest point of
plant successton, is a relatively stable plant community,
compared to the weedy cover on old ,ﬁelc]ls. Tt reproduces
itself and changes little as long as climate and soil remain
unchanged. It is the most productive combination of
forage plants on rangelands, and a combination that will
persist without tillage, fertilization, and replanting. Cli--
max vegetation thus represents the potential in kind and
amount of vegetation for a range site.

Surveys showing range sites and condition classes on a
ranch give the operator an inventory of both present and
potential grazing resources. They show areas of range
that are producing below their potential and that could be
improved. Tliey also show areas that are producing at
their potential. Thus, by using surveys of range sites
and condition classes, the rancher can plan a grazing pro-
gram to improve or maintain his vange.

Six kinds of range sites are recognized in Hooker Coun-
ty. Two of these are on lowlands, and four are on up-
lands. Burzlaft (4),% following research on three upland
sites in many sandhill counties of Nebraska, reported that
praivie sandreed (Calamovilfa longifolic) “. . . stood
out as the most uniformly distributed and most abundant
species . . . .” He also found that the silt-clay fraction
of the sand soils correlated with differences in the vege-
tation when ranges in excellent condition were compared.

The soils in each of the six sites in the county, the dom-
inant forage plants in the climax vegetation of these sites,

® Ttalic numbers in parentheses refer to Literature Cited, p. 38.
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and percentages of total herbage each of these species may
contribute ave shown in table 2.

‘TaBLe 2.—Range sites of Hooker County, dominant plants
n the climax vegetation, and the range in herbage pro-
duction for each plant

. .| Range in
Species dominant in|proportion
Range site and soils climax vegetation of total
herbage on
site
Wet Land range site: Percent
Gannett sandy loam. Tall sedges_ - - ____ 25-80
Loup fine sand. Prairie cordgrass_ _ 20-75
Reedgrasses.______ 0-40
Subirrigated range site: )
Loup loam, Big bluestem..____ 25-80
Elsmere fine sand. Switchgrass___ ... 20-75
Elsmere loamy fine sand. Indiangrass___ ... 15-65
Sandy range site:
Anselmo loamy fine sand, 0 | Switchgrass_______ 25-70
to 1 percent slopes.
Dunday-Anselmo loamy fine | Prairie sandreed___ 20-50
‘sand, 0 to 1 percent slopes. ‘
Dunday loamy fine sand, 2 | Sand bluestem____ 15-50
to 5 percent slopes.
Dunday loamy fine sand, 2
to 5 percent slopes, eroded.
Dunday loamy fine sand, ter-
race, 2 to 5 percent slopes.
Sands range site:
Valentine loamy sand, hum- | Prairie sandreed... 20-50
mocky, eroded. :
Little bluestem____ 15-40
Valentine fine sand, rolling. Sand bluestem__ __ 10-35
Switchgrass___.___ 5-30
Choppy Sands range site:
- Valentine fine sand, hilly. Little bluestem____ 20-60
Prairie sandreed___ 15-40
Sand bluestem. _ __ 10-40
Sand lovegrass____ 5~25
Thin Breaks range site:
Valentine soils .and rough | Little bluestem____ 10-50
broken land. Prairie sandreed_. _ 5-50
Western wheat- 5-40
grass.
Sand bluestem____ 5-30
Side-oats grama. __ 5-20

Range condition

Range condition is the present state of the vegetation,
as compared to climax vegetation for the type of land
(range site). It isexpressed as a percentage, which shows
how much of the present vegetation is of the same kind
ag that in the climax vegetation.

The detevioration or improvement of range condition
1s gradual. In the course of such changes the same area
of land is successively occupied by many kinds of plants
in many combinations.

The ranch operator should know the major kinds of
range plants that should be growing on different sites.
He needs to know how these plants respond to differences
in grazing, and he espécially needs to know appropriate

=
time and mtensity of use. He needs to know the condi-

others originally not present may invade.

tion of his range and whether it is deteriorating or
improving. 4

All the food plants use for growth is manufactured in
their leaves. Removal of leaves during the manufactur-
ing period affects growth of both roots and shoots. Live-
stock graze selectively ; they remove more leaves from some
plants than from others, Their selection of plants for

- grazing varies with season and the degree of range use.

For this .reason, pastures respond to grazing in different
ways. Some kinds of plants decrease, some Increase, and
These re-
sponses to grazing are used in a system for classifying
range condition,

Decreaser species for a site are those present in the
original plant community that decrease in amount of total
herbage they contribute if they are continuously closely
grazed during the growing season. Inoreaser plants are
those of the original plant community that normally in-
crease, at least for a time, in relative amount of total
herbage they produce. They increase as the decreaser
plants cover less of the site. /nwader plants are those not
in the original plant community that begin growing in
an area after the decreasers and increasers have been
weakened or eliminated. | '

Range condition of an area is determined by comparing
its present vegetation with the original, or climax, vegeta-
tion for the site. Four condition classes (6, 7,) are used to
indicate this departure from the potential, or climax (fig.
2). Comparison of vegetation along fence lines will be
helpful in determining range condition (fig. 3).

The goal of range management is range in the excellent
or good range-condition class. Greatest yields are ob-
tained, on a sustained basis, if range is in excellent con-
dition. Also, soil and water losses are reduced to the
minimum possible. without artificial aids, and maximum
use is made of rainfall and snowmelt.

Description of range sites

Following are brief descriptions of the six range sites
recognized in IHooker County. Names of the soils
included in each range site are given, along with other
distinctive features.

WET LAND RANGE SITE

This range site occurs at the next higher elevation above
marshes or open water, both along the major streams and
in the enclosed Sandhill valleys (fig. 4, 4). The soils are
very dark and high in organic-matter content in the upper
part of the profile,

The soils of this site are—

Gannett sandy loam.
Loup fine sand.

The plant cover on this range site is dominantly tall
sedges and prairie cordgrass, with reedgrasses in some
places. The site is too wet for hig bluestem, Indian-
grass, and switchgrass. Water is on the surface during
the forepart of the growing season. As the vegetation
grows and transpiration of moisture increases, the water
table is lowered to a depth of 6 to 24 inches, depending
on site characteristics and precipitation.

This site is used mainly for hay, as it often is too wet
for grazing early in summer. Tarly grazing can seriously
damage the land by causing hummocks. After the hay
has heen cut, the grass is allowed to make considerable
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PERCENTAGE OF CLIMAX VEGETATION IN RESPONSE
TO OVERGRAZING

Figure 2.—Four range-condition classes based on percentage of climax vegetation, and behavior of climax range plants under increas-
ingly intensive grazing,

Figure 3—Range on right of fence is in fair condition; that on the

left is in excellent condition. On the right, tall grasses have been

nearly eliminated, and yield has declined. Short grasses now

produce most of the forage. Annuals have invaded, and they also
have been grazed down.

growth before winter. Generally, the grass is not grazed
until the ground is frozen in winter.

When the vegetation is in the excellent condition class,
this site produces more pounds of herbage per acre than
any other range site in the county.

SUBIRRIGATED RANGE SITE

This site occurs near major streams and in Sandhill
valleys. It is on slightly higher ground than the Wet
Land range site and lies at lower elevations than the Sands
and Sandy range sites (fig. 4, B). Soils in this site are
dark and moderately high in organic-matter content.
Their texture is variable. The soils are—

Loup loam.

Elsmere fine sand.
Elsmere loamy fine sand.

This site supports a luxuriant growth of tall grasses,
mainly big bluestem, switchgrass, and Indiangrass. The
water table is seldom at the surface, except during the
dormant season following snowmelt. The water table
is within reach of grass roots during most of the growing
season. ‘Commonly, the water table fluctuates between 24
and 48 inches from the surface. The extremes in depth
are 12 and 60 inches.

This range site is used mainly for hay, becatise yield is
high and quality is good. It can be grazed, since the water
table is normally below the surface after growth starts.
In pounds of herbage, this range site is second only to the
Wet Land range site.

SANDY RANGE SITE

The Sandy range site consists of soils that are at higher
elevations than those of the Subirrigated range site. If
there is a water table, it is beyond the reach of grass roots
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and does not significantly affect growth of vegetation.
The soils of this site are dark, nearly level loamy fine
sands or fine sands. They are finer textured and more firm
than the soils of the Sands site. The soils of this site
are— -
Anselmo loamy fine sand, O to 1 percent slopes.
Dunday-Anselmo loamy fine sand, 0 to 1 percent slopes.
Dunday loamy fine sand, 2 to 5 percent slopes.
Dunday loamy fine sand, 2 to § percent siopes, eroded.
Dunday loamy fine sand, terrace, 2 to 5 percent slopes.

This site supports good growth consisting mainly of tall
grasses, with some mid grasses (fig. 4, ). In excellent
condition class, tall grasses predominate and short grasses
ocenr in small amounts in the understory. As the condi-
tion of the range declines, the short grasses increase Inove
than they do on the Sands site. This difference is related
to the finer soil texture, which slows the downward move-
ment of moisture and holds more moisture in the upper 2
feet, than is held in soils of the Sands site. Once the
growth of tall grasses has been depleted, the short grasses
have the advantage because their root system is nearer
the surface and in better position to use the moisture as
it soaks downward.

SANDS RANGE SITE

The Sands range site occurs on low gently sloping hills,
in undulating arveas, and on the large volling dunes and
round-topped hills.

This site includes loamy sands and fine sands on low
hummocky to strongly rolling relief (fig. 4, D). The soils
are—

Valentine loamy sand, hnmmocky, eroded.
Valentine fine sand, rolling.

This site supports a mixture of tall and mid grasses, with
some short grasses in the understory. Tall grasses are
dominant when the range is in excellent condition. Then,
praivie sandreed is most abundant, and bluestem, little
bluestem, and switchgrass make up an important part of
the plant cover.

This site is the most important for grazing, as it occupies
the most acres. Overgrazing subjects the soils of this site
to wind erosion and canses blowouts.

CHOPPY SANDS RANGE SITE

The Choppy Sands range site occurs on the higher dunes
and hills that have steep, complex slopes and sharp peaks

and ridges (fig. 4, /). Valentine fine sand, hilly, the one’

soil of this site, has formed on dunes that apparently were
blown and reworked later than the dunes of the Sands
range site. The amount of organic matter in the grayish-
brown surface layer of Valentine fine sand, hilly, varies
according to location. On the ridgetops most exposed to
wind and sun, the surface layer apparently contains little

or no organic matter. On concave slopes and in_swales,
however, the surface layer may be darkened to a depth of
3 to 5 inches.

These dunes and hills are now generally stabilized with
a good cover that has a bunch-grass appearance, In this
cover, when it is in the excellent range-condition class,
little bluestem, prairie sandreed, sand bluestem, and sand
lovegrass are dominant. Prairie sandreed 1is not so
abundant as on the Sands range site. Switchgrass is
present, especially on some northeast exposures and in
other more favorable locations,

The vegetation is not so dense on thissite as on the Sands
site, and there is morve bare ground. This, plus steep
slopes, sharp ridges, and looseness of the sand, makes this
site subject to severe wind erosion. Blowouts form
wherever the vegetation is overgrazed or otherwise
destroyed. .

THIN BREAKS RANGE SITE

The Thin Breaks range site occurs along the Dismal
and Middle Loup Rivers where silty and sandstone depos-
its outcrop (fig. 4, ). In some places these materials
have been covered by thin layers of sand. The site has
a drainage pattern that reflects water erosion. The soils
of this site are of various depths and textures, too inter-
mingled to be mapped as separate units. They ave
mapped as a complex—Valentine soils and rough broken
land. : :
The variation in the composition of the vegetation re-
flects differences in the soils. The more common plants
are little bluestem, western wheatgrass, prairie sandreed,
sand bluestem, blue grama, and side-oats grama.

Herbage production

Listed below are the range sites of Hooker County, with
estimates of herbage production for the sites when in the
excellent range-condition class. Two production figures
are given for each site. These two sets of figures reflect
anticipated variation in annual yields between years favor-
able and unfavorable for plant growth. The estimated
herbage yields are air-dry weights, based on plot samples
clipped level with the ground, here and in adjacent Sand-
hill counties through several years.

Range in pounds
of herbage produced

on range in

Range site: cxcellent condition

Wet Land_ o~ 5, 500-11. 000
Subirrigated -- 3,500-7, 500
Sands o= 1, 5003, 500
SANAY 1, 500-38, 500
Choppy Sands________ i _- 1,000-2, 200
Thin Breaks 1, 000-2, 200

The foregoing ave estimated potential yields. Tach
kind of range site produces successively less, in both favor-

EXPLANATION OF FIGURE 4

>

Wet Land range site late in August. The growth shown has taken place since the hay was cut. The haystacks will be moved to

higher ground at the edge of the meadow because the water table will rise as plant growth slows down in fall. Marshy strip in

right middle distance is too wet to mow.
. Subirrigated range site mowed for hay.

=ETOD

capped with sand of varying depth.

Sandy range site showing typical nearly level relief and good growth consisting mostly of tall grasses.

Sands range site showing typical low hummocks and large dunelike hills.

Choppy Sands ‘rangg ‘site showing typical steep slopes, cat steps, peaks, and ridges.

Thin Breaks range sité along the Dismal River. Silty deposits and soft sandstone of the Ogallala formation have bheen partly
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able and unfavorable years, as range condition deteriorates
through the good and fair to the poor condition class.

To maintain the yields listed, it is necessary to leave
about one-halt of the growth unused at the end of the
growing season. Greater use than this is the primarvy
cause of downward trend in range condition.

Principles of grazing management

There are four primary requirements that need to be met
to practice range conservation throngh management of
grazing: -

(1) Proper degree of range use, considering the kinds
of range plants to be encouraged in the pasture.
(2) Proper season of use, considering the need of the
vegetation for improvement and the need of live-
stock for forage.
Proper distribution of grazing throughout the
pasture, so that, within practical limits, most of
the pasture will be grazed to the proper degree.
Proper kinds of livestock, considering the range
sites and the kind of forage furnished by range
plants. )

(3)

(4)

PROPER DEGREE OF RANGE USE

Degree of range use refers to the amount of the current
annual forage growth that is removed by grazing. This
is important to the range manager because it affects the
physiology of the plant (5), which in turn governs its
production and ability to compete with the plants around
1t. :

Proper range use is the degree of grazing that will either
restore or maintain high range condition. For rapid im-
provement of range in low condition, proper range use
may be light, or even none, during the growing season,

The proper degree of range use on ranges in excellent
condition 1s removal, by grazing, of about half the cur-
rent year’s growth (fig. 5). The growth left on the pas-
ture forms a mulch that slows runoff and erosion and
increases intake of moisture for growth. the following
year.

e l8 o 3

Figure 5.—Properly stocked Sandhill range late in August. The

cattle are making good gains, have ample forage, and by the end

of the grazing season will have takl(:n half of the current season’s
: growth,

3. : F i i X W

PROPER SEASON OF RANGE USE
The proper time to graze a given range site depends on
the characteristics of the site, the range plants it supports,
the growth periods of the principal plants, and the range
condition. Fignre 6 illustrates when to rest or graze a
pasture to accomplish one of three purposes. ‘
When range improvement is the main objective, this can
be hastened by permitting the grass to grow unmolested
for part or all of the growing season. Grazing may be
withheld in spring, in fall; or for an entire growing sea-
son. The longer the vest period, the more rapidly the
range improves toward excellent range condition. If no
forage growth is removed, a mulch accumulates rapidly.

REST OR GRAZE NATIVE RANGE DURING PERIODS INDICATED, DEPENDING ON OBJECTIVE

Apr.

OBJECTIVE May

Sept. | Oct. | Nov. | Dec. | Jan. | Feb.

T

Mar.

MOST RANGE
IMPROVEMENT

IMPROVE WARM
SEASON PLANTS

IMPROVE COOL
SEASON PLANTS

MOST %

FORAGE %/ GRAZEZ//
FASTEST % ,7 // %

GAINS 46{//%

Continue range improvement of rested pastures by proper stocking.

Figure 6.—Alternative periods of grazing and resting pastures can be used to achieve range improvement, maximum forage, or fastest
gains,
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Figure 7.—Deferred grazing has permitted plants to manufacture

food and store it in underground parts. Use of this pasture in the

dormant season’ has lengthened the grazing period and shortened
the feeding time.

"This mulch brings more rapid improvement of the range
becanse it creates a condition most favorable to the de-
creaser plants. The practice of not grazing rangeland
for a time during the growth period is called deferred
ey g L

erazing (fig. 7).

PROPER DISTRIBUTION OF GRAZING

If proper degree of range use is to be accomplished
over an entire pasture, attention to the distribution of
grazing within the pasture requires planning. Livestock
tend to graze most in areas near water, on gentle relief,
or near roads and trails. Distant corners and steep ter-
rain may be undergrazed. (

Poor grazing distribution may be caused by too few
watering- places, or by having salt, shade, and water at
one location. Concentration of livestock causes severe use
in only parts of a pasture. Too few watering places or
poorly located watering places are the indirect cause of
blowouts (fig. 8).

Watering places need to be distributed in a manner that
will encourage livestock to graze a pasture uniformly.
Distribution of salting locations can supplement water
locations in encouraging proper distribution. The salt
should be placed in aveas where grazing is to be encour-
aged. Salt should be moved short distances, when neces-
sary, to prevent local overuse and trampling (fig. 9).

In many places it is practical to get better distribution
of grazing by fencing difterent kinds of range sites into
separate pasture. The Subirrigated range site, for ex-
ample, has a very different kind and amount of forage
than the Sands site. A fence between these two sites 1s
needed to achieve proper use and distribution of grazing.

KINDS OF LIVESTOCK

Cattle are best suited to graze the vegetation and range
sites of Hooker County. A few ranchers raise some
horses. Tssentially no sheep ave grazed in the county.

Figure 8—Loitering of livestock, excessive grazing, and poor selection of location for a well contribute to formation of blowouts.
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R R R R ,
Figure 9.—8alt, recently placed in this lightly grazed area, attracts
cattle, and they graze more in this part of the pasture.

Range seeding

‘Range seedings are widely used to improve forage pro-
duction on formerly cultivated lands. = Also, ranges se-
verely depleted by overgrazing may be more economically
restored by range seeding than by grazing management
alone. Range seedings are designed to restore the orig-
inal type of plant cover for the site.

Range seedings are appropriate for nonarable lands
(capability classes VI and VII), and anywhere in this
county where the landowner wishes to avoid further cul-
tivation after the seeding is established. Among the lat-
ter may be areas suitable for cultivation (classes III and
IV) that are too small to be cropped or to be managed as
a separate tame pasture.

Native grasses can be re-established in Hooker County

if the seedbed is properly prepared, an appropriate mix-
ture of local strains of native species is used, the cor-
rect seeding method is employed, and the new seeding is
protected until it is well established (fig. 10, 4).

Seedbed —A firm seedbed, protected from wind and
water erosion, is necessary. A crop is planted for cover,
preferably milo or sorghum. Sufficient growth is left to
prevent soil blowing, but not a quantity that will prevent
a drill from penetrating the soil. A standing stubble 10
to 18 inches high is preferred. The grass seed is drilled
in the standing stubble (fig. 10, B).

For areas with loamy fine sand and coarser soils, seed-
bed preparations and seeding are done best in narrow
strips. Thus, the entire area is not exposed to wind ero-
sion at one time.

Method.—Seed is planted with drills equipped with seed-
boxes that permit easy, even flow of both the light fluffy
seeds and the small seeds. Depth bands can insure proper
and uniform planting depth. A set of packing wheels,
attached to the drill or to a separate packer, is needed
to pack the soil around the seeds.

The Valentine loamy sand, hummocky, eroded, and
severely blown soils have high susceptibility to erosion.

Areas that include these soils can be planted with a
range interseeder that places the seeds at the center of
a shallow, wide, cleared furrow (fig. 10, '). This method
of seeding is favored, also, for rangeland that has a sparse
stand of one or two desirable native species that might
be difficult to replace.

Interseeding requires management of grazing that will
permit the planted grasses to first occupy the cleared
furrow and then to spread into the areas between the
planted rows, where competition from weedy plants may
be keen (fig. 10, D).

Mizture—Seed of adapted strains of native grasses must
be used in seeding mixtures. Suitable mixtures for the
different range sites are shown in table 3. The amounts
shown are for pounds of pure live seed, which are com-
puted by multiplying percentage of purity by percentage
of germination. Acceptable substitutes for species listed
in table 8, and alternaté choices of seeding mixtures, can
be obtained from local offices of the United States Depart-
ment of Agriculture.

TaBLe 3.—Seeding miztures suitable for four range sites

[Grasses identified by the term “warm season’” make most of their
growth during hot summer months; those identified by the term
“cool season’ make most of their growth in spring or fall]

Pounds per acre pure live seed ! on
range site named
Wet | Subirri- | Sandy | Sands
Land gated
Tall-grass mixture (cool sea-
son): :
Reed canarygrass______ 0.7 0.1 [ L.
Reedgrasses. ... _____ .9 D N U D
Tall-grass mixture (warm
season):
Big bluestem__________ .3 L6 f | ..
Indiangrass_._________ .3 1.3 0.6 0.8
Switchgrass_ . _________ .2 .6 .3 .3
Sand bluestem _ . ___.__|________|._______ .9 1.2
Mid-grass mixture (warm
season):
Little bluestem________|_ ____.___ .2 .6 .7
Side-oats grama_______|.____..__ /2 IO
Sand lovegrass_ . - _____|________|._______ .1 .1
Mid-grass mixture (cool sea-
son):
Western wheatgrass_ .. _|________{_.______ T
Green needlegrass____. |- ... ___|._____.__ . .4 .4
Canada wildrye_ _ . ____|___._____|.______._ .6 .6

! Pounds of pure live seed is the pounds of seed, times the per-
centage of purity, times the percentage of germination.

Protection and Management.—It is essential to limit
grazing of new seedings to the dormant season until the
stand 1s sufficiently dense to essentially exclude annuals.
Fences are maintained around new seedings a number of
years after grazing starts, to prevent concentration of
livestock on them. Proper range use and other range
practices are necessary to maintain range seedings after
full establishment.
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Figure 10.—Range seeding. A, Good stand of native grasses established by seeding on the Sandy range site. B, Cover crop of grain.
sorghum on sandy land that was once farmed; a mixture of native grasses will be sown in the sorghum stubble next spring. C, Range
interseeder, developed by the Soil Conservation Service, is used to seed climax native grasses in strips where cultivation of the whole

pasture is not desirable or feasible.

D, Under proper range use,

these rows of dominant climax grasses will in time crowd out the

weedy growth between rows.

Managing Native Meadows

Some areas in Hooker County, mostly those in the Wet
Land and the Subirrigated range sites, are mowed each
year for hay. (See figs. 4, 4 and 4, B.) These sites cover
about 3,876 acres in the county, and the hay cut from
them is ordinarily stacked. Hay is mowed in other areas
but is seldom stacked; it is windrowed or baled and left
on the pastures that are to be grazed in fall and winter.

Mowing has reduced the amount of tall grasses and
sedges and nearly eliminated the forbs that originally
grew on meadows in this county. The meadows now
produce 14 to 214 tons of hay per acre, the actual amount
depending on the range site and the condition of the plant
cover. Current production can be maintained, or im-
proved, most economically by adjustment in mowing time
and in frequency of mowing.

Mowing time and height—If meadows are to remain
productive, the plants need time during the growing sea-
son in which they can store carbohydrates in their roots.
Maximum storage occurs when the plant is ripening and
its spring growth of foliage is drying (8). This time,
however, is difterent for the different plants in the
meadow. If the stand is left until all the plants have
stored maximum carbohydrates, mowing is done when
the plants arve turning yellow or brown. Meadows mowed
at such time produce more forage than if -mowed earlier,
but the content of protein, phosphorus, and carotene is
less. Livestock eat the early cut hay better and they make
better gains on it (2).

Ranchers need to weigh the higher nutritional value of
hay cut early against the greater yield to be gained by
cutting late, and against the depleting effect early cutting
has on the meadow. Rarly cutting depletes forbs and
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native legumes more than grasses (3), but it affects all the
plants in the meadow. .

Experience indicates that the practical solution is to cut
meadows early enough to allow good regrowth and
numerouns seedstalks by the end of the growing season.
Ordinarily, the regrowth can be grazed after the growing
season, but there are exceptions to this. On the Sands and
the Sandy range sites, all the regrowth is needed to hold
snow and to increase soil moisture. On the Subirrigated
and the Wet Land range sites, grazing of the vegrowth
can be started after the first killing frosts without ap-
parent decrease in yield the following year.

Cutting and windrowing or baling of hay on the Sands
range site should not be done move often than once in 3
years. On this range site, a pasture mowed in one summer
should not be grazed during the next growing season, but
it can be grazed in fall and winter following the growing
season. v

Mowing time is frequently more important than height
of mowing, but height of mowing does affect storage of
carbohydrates. Mowing vemoves most of the meristem
tissue, or growth points, from most forbs and from some
of the tall grasses and sedges in meadows. In grasses the
majority of the new bud shoots start. at or below the soil
surface. It takes time for these shoots to put up enough
growth to manufacture a good supply of food.

When upland pastures are mowed, the tall and mid
grasses lose a high proportion of the green foliage in
which food is manufactured. In contrast, blue grama and
other short, grasses lose only the tips of their leaves and
therefore can grow while the mid and tall grasses are
starting new shoots. In this way, the less productive
short grasses gain advantage over the taller, more desirable
grasses. If height of mowing is adjusted with this in
mind, the taller grasses are at less disadvantage.

Haying methods.—Ranchers in this county have devised
eflicient ‘haying methods (fig. 11). Practically all of the
ranches are fully mechanized; only a few ranchers use
horses to pull stacks and to feed cattle in winter.

The ranchers use tractor mowers (fig. 11, 4), wide rakes,
fast-traveling sweeps, and fast, low-cost, stackers. Many
ranchers can put up a 4- to 6-ton stack in 20 minutes.
The stacks are made this size so that they can be hauled
on a low-bed rack (fig. 11, B), which is variously called
a cabling rack, hay sled, underslung, or flat rack. To load
a stack, the bed of the rack is tilted down beside the stack,
and one end of a steel cable is fastened to the rack. The
cable is then placed around the base of the stack, and the
other end is hooked to a tractor or a four-horse team. The
haystack is pulled onto the rack as the cable is tightened
(fig. 11, €). Skilled operators leave essentially no hay on
the ground. The hay may be moved some distance before
feeding, or it may be fed on the meadow where it was
cut. Many ranchers prefer to feed on the meadow, as the
waste hay and manure help to maintain productivity of
the meadow.

The methods of stacking and feeding just described are
those used on the range sites ordinarily cut for hay. The
acreage of hay meadow is not large, however, and many
ranchers must mow parts of range pasture that will be
grazed in fall and winter. They rake the hay into wind-
rows or bale it and leave most of it on the pasture (fig.
11, D). This is more economical than hauling it to the
cattle. During most of the fall and winter, the cattle can

go to this hay when they want it.. Some of the hay is
stacked or baled and hauled in to meet emergencies—
perviods of heavy snowfall, severe cold, or similar bad
weather.

Protein supplements are fed in varying amounts, de-
pending on the class of cattle and the quality of the hay ov
winter range. Cattle on winter range and windrowed
hay receive more supplements than those on range that
are fed stacked or baled hay.

Control of Blowouts

At the time this survey was made, 2,185 acres in Hooker
County was occupied by blowouts larger than 5 acres in
size, and there were many blowouts smaller than 5 acres.
The blowouts occur most frequently along trails in the -
Choppy Sands range site and in formerly cultivated fields
in the Sands range site (fig. 12, 4). -

Blowouts start when vegetation is destroyed by tillage
or by livestock trampling, trailing, or grazing close. Most
of the large blowouts have started at wells, mainly be-
cause livestock concentraie near the water.

Blowouts start where vegetation has been destroyed, and
they spread if they ave not stabilized. Strong wind whips
sand from the exposed area to bordering areas still vege-
tated, where the sand cuts the plants, exposes their roots,
or buries them.

The prime problem in controlling blowouts is holding
the sand in place until vegetation can stabilize it. For
effective control, the broad bare areas and vertical banks
that are sources of sand must be eliminated.

Many blowouts have been stabilized by fencing them
to exclude livestock. If there is a source of seed, annuals
and weedy plants volunteer. They may essentially stop
the drifting sand in a year, or they may require several
years. When the annuals and weeds have controlled soil:
blowing, the native perennial grasses work in from the
edges (fig. 12, B and 0).

Man can help reclaim blowouts and shorten the time
for stabilization: The large bave areas on the larger blow-
outs ¢an be seeded to a quick-growing summer crop. Sor-
ghums have been most effective. The summer crop is
normally planted after the period of intense wind and
when plant growth is rapid. The following year, a mix-
ture of native grasses is drilled into the dead cover left
by the summer crop. - If vertical banks occur in or around
the blowout, they are smoothed to a 3 to 1 or a flatter
slope. Without grading, the banks are too steep to pro-
duce grass and are a constant source of drifting sand.
The sand moved and reworked in sloping the banks is
usually too dry to start a cover crop. It is best to hold
it in place with a mulch. These reworked areas should
be packed and planted to a native grass mixture before
the mulch is applied. The mulch should be held in place
with sand or stakes, by treading the plant material into
the sand, or by spraying the plant material with a light
coating of RC-2 asphaltic oil. :

Small blowouts with steep banks can be quickly stabi-
lized by sloping, packing, seeding, and mulching as just
described for the larger blowouts.

Where blowouts are too numerous, or where fencing is
otherwise impractical, pastures may be set aside for graz-
ing only in fall or winter. Stabilized blowouts may be
grazed lightly and with caution.
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Figure 11.—Haying methods in Hooker County.
rack. C, Sliding an entire stack onto a low-

A, Tractor with mower attachment pulling a mower designed for horsepower. B, Feeding cattle from a low-bed
bed rack. D, Winter pasture showing windrowed hay in foreground and standing grass in background.
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Figure 12.—Stabilizing blowouts. A, Blowout on a cultivated field

that was fenced into a pasture and a well drilled on it. B, Wind

blows sand from bare area on left into sand bluestem struggling to

reclaim blowout. C, Grass that was not grazed or mowed has
completely stabilized this blowout.

Managing Cropland

Soils used for cultivated crops occupy less than 2,000
acres in this county and are used mainf)y to produce sup-
plemental pasture and winter feed for livestock. The
soils under cultivation are the well-drained soils in the
nearly level upland valleys and on stream terraces. In-
cluded are the Dunday soil on the stream terraces along
the Loup River; the Anselmo and Dunday soils in the en-
closed valleys; and some areas of Valentine loamy sand,
hummocky, eroded, which occur within larger tracts of
other soils that are cultivated.

Estimated yields

Shown in table 4 are estimated yields of corn, rye, rye
and vetch, and alfalfa on the soils of the county commonly
cultivated. The estimates are based on interviews with
farmers and ranchers who have limited recorded data.
Inmany instances, crops are grazed rather than harvested ;
hence, no definite yield can be measured.

Tasue 4.—ZLstimated acre yields of the principal crops on
the cultivated soils in Hooker County *

Alfalfa
Rye :
Soil Corn |Rye| and
vetch| Dry- Irri-
land gated

Anselmo loamy fine sand, Bu. Bu. | Tons Tons Tons

0 to 1 percent slopes___. 25 12 | 1. 00 1. 25 - 3. 00
Dunday-Anselmo loamy

fine sand, 0 to 1 per- .

cent slopes__ ... __ e 22 10] .85 1. 00 2.75
Dunday loamy fine sand, .

2 to 5 percent slopes._ . 18 8 .75 1. 00 2. 50
Dunday loamy fine sand,

2 to 5 percent slopes,

eroded________.______ 18 8 .75 1. 00 2. 50
Dunday loamy fine sand,

terrace, 2 to 5 percent

slopes.._____.__._.___ 18 8| .75 1. 00 2. 50
Valentine loamy sand,

hummocky, eroded. ___ 10 5 . 60 . 50 2. 00

! Data obtained by interviews with farmers and ranchers.

All the cultivated soils are managed at about the same
level. Vetch or alfalfa is used as a soil-building crop;
the soils are protected with crop residues; and crops are
grown in alternate strips to control wind erosion. The
cultivated soils are sandy and similar in nature. On soils
with similar slope and depth of surface soil, there is little
difference in yield.

If the cultivated soils are not protected, they are rap-
idly damaged by wind erosion. Addition of fertilizer
high in nitrogen and phosphate might double yields in
wet years, but rainfall is not consistent enough to assure
that regular use of commercial fertilizer will be profitable.
Phosphate is used on irrigated alfalfa to increase yields.
More generous use of phosphate and lime would help to
raise yields of this crop.

Dryland cropping practices

Corn, rye, and vetch are the main crops produced by
dryland farming. Other crops have been grown but have
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not proved successful. Oats, barley, and other spring-
sown small grains have not proved profitable. Grain
sorghums have failed to mature in most years because of
the cool nights. Forage sorghums are sometimes grown
for livestock feed. Alfalfa is seldom grown on dryland
because it is difficult to get a stand and yields are low.
The alfalfa seedlings die for lack of water or arve killed
by blowing sand.

Corn is planted with a lister with little or no around
preparation. Thus, the soil is rough and protected from
the wind at planting time. By the time the lister vidges
have weathered down, the corn is tall enough to protect
the soil from the wind. Then, in fall, rye, or a mixture
of rye and vetch, is sown in the corn rows to provide cover
during winter. The corn is picked, or it is grazed along
with the cover crop.

T the cover crop looks good the following spring, it
is left and cut for hay or grain.  Rye is then planted again
in the fall. If the prospects of a rye crop do not look
good in spring, the rye is pastured until corn-planting
time, and the feld is again planted to corn with a lister.

Irrigation cropping practices

Alfalfa, usually mixed with bromegrass, is the main
crop grown under irrigation. Phosphate fertilizer, and
sometimes lime, is needed to get good stands and to main-
tain high yields. Trace elements, such as sultur, also may
be needed. The crop must be irrigated frequently be-
canse the sandy soils have low water-holding capacity.
When stands of alfalfa get thin, they are plowed out and
the fields are reseeded to alfalfa and bromegrass. About
400 acres of land is irrigated by sprinklers. ~The water is
obtained from deep wells or from the Middle Loup River.

Control of erosion

Soil blowing, or wind erosion, is a major problem on
the soils of this county (fig. 13)." Water erosion is slight
because the sandy soils absorb most of the water that falls.

The soils in many fields once cultivated have been de-
stroyed by wind erosion. The soils now cultivated are in

danger of destruction unless they are protected. The
practices that best control wind erosion on the soils of this
county are growing of cover crops, stripcropping, and

conserving of crop residues.

Figure 13.—Wind erosion on a cornfield grazed during winter and
not protected by a cover crop.

The cover crop normally used in this county is rye and
vetch planted together in cornfields in fall. This cover
protects the soil from blowing during the winter and
spring. The vetch is a legume and is able to add nifrogen
to the soil.

Striperopping, the planting of different crops in strips
10 to 15 rods wide, leaves strips of growing crops or crop
vesidues to protect the soils from wind while new crops
are being established in the alternate strips.

Grain stubble or cornstalks are crop vesidues effective
in protecting the soils. If these are grazed off, the soils
arve left unprotected. The amount of protective resicdue
can be increased in years of favorable moisture by addin
fertilizer. T.egumes, such as vetch, add to the supply o
nitrogen and thus encourage growth of more crop residue.

Alfalfa, grasses, and similar close-growing crops nroe-
tect the so1ls during all seasons.

Capability groups of soils

The capability classification is a _grouping of soils that
shows, in a general way, how suitable the soils are for most
kinds of farming. It is a practical grouping based on
the limitations of the soils, the risk of damage when they
are used, and the way they respond to treatment.

In this system all the kinds of soil are grouped at three
levels, the capability class, subclass, and unit. The eight
capability classes in the broadest grouping are designated
by Roman numerals I through VIIT. In class I are the
soils that have few limitations, the widest range of use,
and the least risk of damage when they ave used. The
soils in the other classes have progressively greater nat-
ural limitations. In’class VIII are soils and landforms
so vrough, shallow, or otherwise limited that they do not"
produce worthwhile yields of crops, forage, or wood prod-
ucts.

The subclasses indicate major kinds of limitations with-
in the classes. Within most of ‘the classes there can be
as many as four subclasses. The subclass is indicated by
adding a small letter, e, w, 5, or ¢, to the class numeral, for
example, IITe. The letter ¢ shows that the main limi-
tation is risk of erosion unless close-growing plant cover
is maintained; w means that water in or on the soil will
interfere with plant growth or cultivation (in some soils
the wetness can be partly corrected 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
country, indicates that the chief limitation is climate that
is too cold or too dry.

Tn class I there are no subclasses, because the soils of
this class have few or no limitations. Class V can con-
tain, at the most, only subclasses 1, s, and ¢, because the
soils in it have little or no susceptibility to erosion but
have other limitations that limit their use largely to pas-
ture, range, or wildlife.

Within the subclasses ave the capability units, groups
of soils enough alike to be suited to the same crops and
pasture plants, to require similar management, and to
have similar productivity and other responses to manage-
ment. Thus, the capability unit is a convenient grouping
for making many statements about management of soils.
Capability units are assigned locally, for example, IITe-5.
The arabic number assigned to a unit has no purpose other
than to identify the unit.



HOOKER COUNTY, NEBRASKA 17

Soils are classified in capability classes, subclasses, and
units in accordance with the degree and kind of the per-
manent limitations, but without consideration of major
and generally expensive landforming that would change
the slope, depth, or other characteristics of the soils, and
without consideration of possible but unlikely major recla-
mation projects.

The following list defines the eight classes in the capa-
bility system and describes the subclasses and capability
units that occur in Hooker County.

Class I.—Soils that have few limitations that vestrict
their use. (None in this county.)

Class II.—Soils that have some limitations that reduce
the choice of plants or require moderate conservation
practices. (None in this county.)

Class TI1.—Soils that have severe limitations that reduce
the choice of plants, or require special conservation
practices, or both.

Subclass ITTe.—Soils subject to severe erosion if they
are cultivated and not protected.

Unit IIIe-5: Deep, dark, moderately sandy soil
in level valleys; slightly eroded.

Class IV.—Soils that have very severe limitations that
restrict the choice of plants, or that require very careful
management, or both.

Subclass IVe.—Soils subject to very severe erosion 1f
they are cultivated and not protected.

Unit IVe-5: Deep, very sandy, moderately dark
soils in nearly level valleys; slightly to mod-
erately eroded.

Subclass TVw.—Soils that have very severe limita-
tions for cultivation because of excess water.

Unit IVw-5: Very sandy soil that is imper-
fectly drained..

Class- V.—Soils not likely to erode but that have other
limitations, impractical to remove without major recla-
mation, that limit their use largely to pasture or wildlife
food and cover.

Subclass Vw.—Soils too wet for cultivation; drain-
age or protection not feasible.

Unit Vw-1: Wet, silty soils.

Unit Vw—5: Wet, sandy soil.

Class VI.—Soils that have severe limitations that make
them generally unsuitable for cultivation and that
limit their use largely to pasture or wildlife food and
cover. :

Subclass VIe.—Soils severely limited, chiefly by risk
of erosion, if protective cover is not maintained.

Unit VIe-5: Light-colored, very sandy soils that
are on rolling slopes and ave slightly or mod-
erately eroded, or that are on hummocky slopes

_and areseverely eroded. ,
Subclass VIw.—Soils moderately affected by excess
water.

Unit VIw-5: Loose, sandy soil that is imper-
fectly drained.

Class VII.—Soils that have very severe limitations that
make them unsunitable for cultivation and that restrict
their use largely to grazing or wildlife food and cover.

Subelass VIle.—Soils very severely limited, chiefly
by risk of erosion, if protective cover is not main-
tained.

Unit VIIe-5: Very light colored, very sandy
soil on steep, choppy slopes.

Subclass VITs—Soils very severely limited by mois-
ture capacity, stones, low fertility, or other soil
features.

Unit VIIs-3: Moderately sandy to very sandy
soils mixed with outcroppings of bedrock on
very steep slopes.

Class VIII.—Soils and landforms that, without major
reclamation, have limitations precluding their use for
commercial production of plants, and that restrict their
use to recreation, wildlife, water supply, or esthetic pur--
poses. (No named soils of this class in the county, but
some areas on map identified by marsh symbol are in
this class.)

Management by capability units

In the following pages the capability units, or groups
of soils similar in management requirements, are de-
scribed ; their limitations are pointed out ; and appropriate
management is mentioned.

CAPABILITY UNIT IIle-5

The only soil in this capability unit is Anselmo loamy
fine sand, 0 to 1 percent slopes. It is a deep, dark, mod-
erately sandy soil in smooth, nearly level parts of enclosed
valleys.

This soil is well drained but moderately low in water-
holding capacity and fertility. It has been slightly
eroded where cultivated, and it is subject to further wind
erosion unless adequately protected. Soil-building crops
are needed to build up and maintain its fertility. TLeg-
umes, suitable as soil-improving crops, will need phosphate
fertilizer and lime in amounts determined by soil tests.

This soil is suited to irrigation if it is protected from
wind erosion. Only sprinkler irrigation is now used.
For gravity irrigation, land grading would be required,
and lined ditches or pipe would be needed to conserve
water.

CAPABILITY UNIT IVe-5

In this unit ave deep, very sandy soils in enclosed val-
leys and on nearly level to gently sloping terraces. They
are well-drained soils low in water-holding capacity and
fertility. The soils are—

Dunday-Anselmo loamy fine sand, 0 to 1 percent slopes.
Dunday loamy fine sand, 2 to 5 percent slopes.

Dunday loamy fine sand, 2 to 5 percent slopes, eroded.

Dunddy loamy fine sand, terrace, 2 to 5 percent slopes.

These sandy soils have been moderately eroded where
cultivated. Wind has blown much of the binding silt
and organic matter out of the plow layer. The loose
material blown from the plow layer has accumulated in
low hummocks and will readily blow again unless it is
protected.

Soil-building crops are needed to restore and to main-
tain fertility. Legumes, suitable as soil-building crops,
need phosphate and lime in amounts determimed by
making soil tests.

These soils are fair to poor for irrigation. They gen-
erally do not lend themselves to gravity irrigation. They
are undulating and too sandy. If they are irrigated, they
must be protected from wind erosion.

CAPABILITY UNIT IVw-5

The one soil of this unit, Elsmere loamy fine sand, is in
nearly level, imperfectly drained valleys. The soil is mod-
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erately fertile, and its water table generally is at a depth
between 30 and 60 inches. ' o
In dry years this soil is subject to wind erosion if it is
cultivated and not adequately protected. In spring, it
is often too wet to cultivate. The high water table, how-
ever, encourages growth of grass. Most of this soil is
‘now in native grass. Because it has a favorable water
supply, it should respond well to commercial fertilizer.

CAPABILITY UNIT Vw-1

In this unit are deep, dark, poorly drained, loamy soils
that occur in nearly level, wet depressions on the bottom
lands. The soils are— '

Gannett sandy loam.
Loup loam.

Sedges, prairie cordgrass, reed canarygrass, reedgrasses,
and similar water-tolerant plants do best on these soils.
The reed canarygrass hasbeen introduced in some meadows
and has increased their yield.

These soils are too wet for cultivation and are best
utilized for hay. In some years they are too wet for hay
production. Some of the meadows can be improved by
devices to regulate the water table; for example, pumps
to remove excess ‘water, and gates in drainage ditches to
control the water table.

Field trials with phosphate fertilizer on these soils have
not consistently given adequate returns. Alsike clover
can be. established successfully on some of the better
drained areas.

CAPABILITY UNIT Vw-5
The one soil of the unit is Loup fine sand, a very sandy,
oorly drained soil on nearly level, wet bottom lands.
gedges, prairie cordgrass, reed canarygrass, and reed-
grasses do best on this soil. The reed canarygrass in-
troduced on some meadows has increased yields.

This soil is too wet for cultivation and includes small
areas of marsh too wet even for hay. It is used mostly
for production of hay. Phosphate fertilizer applied in
field trials has not given adequate returns consistently.
Alsike clover can be established successfully in the better
drained areas.

CAPABILITY UNIT Vle-5

This unit is made up of deep, very sandy soils on hum-
mocky and rolling slopes. The soils are well drained to
excessively drained. They are—

Valentine loamy sand, hummocky, eroded.
Valentine fine sand, rolling.
Blown-out land.

Valentine fine sand, rolling, is an extensive soil under
native grass. It occupies about 85 percent of Hooker
County. Valentine loamy fine sand, hummocky, eroded,
is a very sandy soil not suitable for cultivation. It oc-
cupies slightly less than 500 acres in the county, and areas
of it under cultivation should be seeded to permanent
grass. Reseeding methods are discussed under the head-
ing “Range Seeding” in the section on use and manage-
ment, of grassland. ‘

Blown-out land now included in pastures should be pro-
tected from grazing and reseeded to mnative grasses.
Methods of stabilizing blowouts are discussed undeér the
heading “Control of Blowouts” in the section on use and
management of grassland.

CAPABILITY UNIT VIw-5

The one soil of this unit, Elsmere fine sand, is a deep,
loose, imperfectly drained sandy soil in nearly level de-
pressions and on bottoms.

This soil is not suitable for cultivation ; it is too loose and
sandy. It produces a good growth of tall grasses. The
yield and quality of forage usually improve 1f phosphate
1s applied and red clover is interseeded in the native
grasses. The seasonally high water table encourages the
growth of grasses.

CAPABILITY UNIT VIle-5

The only soil of the unit, Valentine fine sand, hilly, is a
deep, loose sand on the larger and steeper dunes marked
with catsteps. Its profile is fairly uniform throughout.

This soil is too sandy and steep for cultivation. It
produces a fair crop of native grass when carvefully
managed. It is easily eroded by wind if the plant cover
is not maintained.

CAPABILITY UNIT VIIs-3

The soils of this capability unit are mapped as one soil
complex, Valentine soils and rough broken land. The
Valentine members of the complex are deep, loose sands;
the rough broken land, which occurs where silt and sand
from the Ogallala formation is exposed, is deep to shal-
low, moderately sandy, and on rough broken slopes. Out-
crops of the soft, fine-textured Ogallala sandstone occur
in many places.

Soils of this complex are too sandy and steep for culti-
vation.. They produce a fair crop of native grass when
properly managed. Grazing mustbe carefully controlled
to prevent erosion.

Management of Woodland and Shelterbelts °

Few native trees grow in Hooker County, and they ‘are
chiefly along the Middle Loup and Dismal Rivers and
their tributaries. Since settlement, spread of native trees
to other parts has been somewhat encouraged by over-
grazing of grasslands, which gives the trees some ad-
vantage, and by control of prairie fires.

The native trees growing in this county have little com-
mercial value other than for the few posts or poles they
provide. The kinds of trees differ somewhat according
to location. Scattered cottonwoods, black willows, dia-
mond willows, boxelders, and sandbar willows grow in the
low wet areas (fig. 14, A). On the higher, steeper breaks
along the rivers are redcedar, hackberry, green ash,
American elm, and boxelder (fig. 14, B).

The more common native shrubs are American plum,
western  sandcherry, western chokecherry, threeleaved
sumac, black and golden currants, gooseberry, elder, dog-
wood,-buffaloberry, wolfberry, raspberry, leadplant, sage,
and indigobush.

Planting windbreaks—Planting of windbreaks around
ranch headquarters began shortly after the early settlers
arrived and has been going on since. The need for wind-

3 By SioNeY 8. BurtoN, woodland conservationist, Soil Conserva-
tion Service.
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B

Figure 14.—Tree cover in Hooker County.
lows,
B, Ty

A, Cottonwoods, wil-

and boxelders on wet land along the Middle Loup River.

pical growth of redcedar on Thin Breaks range site bordering
the north branch of the Dismal River.

breaks for winter protection of livestock has long been
recognized. Successful planting of trees in the Nebraska
National Forest, in adjacent Thomas County, has greatly
encouraged planting of redcedar and pine to protect live-
stock in winter (fig. 15, A and B). Because the soils
in the greater part of the county are sandy, preparation
for planting must be no more than the opening of a shal-
low furrow in the sod and placing the young trees in the
furrow.

Cultivation of the trees after planting is not practical
on the sandy soils, and for this reason, only redcedar,
Rocky Mountain juniper, ponderosa pine, Austrian Ppine,
and similar conifers are suitable. These conifers can with-
stand the competition of the native grasses fairly well.
Broadleaf species, in contrast, must be cultivated if they
are to survive. Broadleaf species can be used on wet and
subirrigated areas where the site can be prepared by plow-
ing and disking a 4- to 6-foot strip for each row of trees.
Strips of sod are left between these cultivated strips to
minimize soil blowing.

Figure 15—Tree planting. A, The Soil Conservation Service has

developed a machine that opens a shallow furrow 20 inches wide in

which trees are planted. The furrow retards growth of competing

native vegetation until the young trees have become established.

B, Young planting of redcedar that will provide winter protection
for livestock and harbor deer, grouse, and other wildlife.

Windbreaks planted to protect livestock in winter are
best if they are wide enough to hold all the drifting snow
within the belt. Normally, this requires a minimum of 10
rows, and preferably 15 to 20 or more. The belt planted
should be long enough that cattle will not concentrate in
a small area and trample the grass.

Redcedars, planted 4 to 6 feet apart in the row, make a
good tight barrier for the windward side of the wind-
break. Pine trees, 10 feet apart in the rows, are good for
the rest of the windbreak. After the pine trees are 10 to
12 feet high, livestock can be allowed to seek shelter under
them during storms. The trees are not seriously damaged
if they are used for shelter for only a short time.

Because the soils of the county differ in their suitability
as sites for windbreaks, they have been placed in five wind-
brealk suitability groups. These groups, and the kinds of
trees suitable for planting on soils of each group, are
shown in table 5.
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TasLe 5.—Windbreak suitability groups and switable species for planting

Site description, soil series, and map symbols

Species suitable for planting

Conifers

Shrubs Broadleaf trees
Sandy site. Slightly sandy soils and nearly level very
sandy soils.
Anselmo (Ao). American plum. Redcedar. Boxelder.
Dunday (DA, DuB, 20uB, DuB2). Western sandcherry. Rocky Mountain Green ash.
Three-leaved sumac. juniper. Honeylocust.
Honeysuckle. Ponderosa pine. Siberian (Chinese) elm.
. Cottonwood.
Very Sandy site: Very sandy soils and loose sands that
cannot be safely cultivated. o
Blown-out land (B). None. Redeedar. None.

Valentine (VaC, VaD, VcB2).
Valentine soils and rough broken land (V R).

Moderately wet site:  Soils of bottom lands, benches, and
upland depressions that are occasionally wet because of a
high water table or frequent flooding for a short time.

Elsmere (Ea, Eb)

wet site:  Soils of bottom lands, benches, and upland de-
pressions that are wet most of the time because of
flooding, high water table, or poor drainage.
Gannett (Gn).
Loup (Ld, Lm).

Purple willow.
Red-osier dogwood.

Purple willow.
Red-osier dogwood.

Ponderosa pine.

Diamond willow,
Russian olive.

Redcedar.
Scotch pine.

Chokecherry. Boxelder.

Buffaloberry. Golden willow.
Green ash.,
Honeylocust.
Cottonwood.

White willow.

Diamond willow.
Laurel-leaf willow.
Golden willow.
White willow.
Cottonwood.
Silverleaf poplar.

- None.

Wildlife and Its Management *

-The combination of soil and climate in Hooker County
produces a climax vegetation consisting primarily of
grasses, in an area characterized by occasional lakes and
marshes and a few intermittent and continually flowing
streams (fig. 16). The kinds and amounts of wildlife
that can be produced and maintained in the county are
largely determined by the kinds and amounts of vegeta-
tion the soils can produce, and by the manner in which
this vegetation is distributed.

Wildlife is influenced by topography, and by such soil
characteristics as fertility. Fertile soils are capable of
greater wildlife production than less fertile soils, and
waters that drain from fertile soils generally will produce
more fish than waters that drain from’ infertile soils.
Topography affects wildlife through its influence on land
use. Extremely rough, irvegular areas may present haz-
ards to livestock, and the undisturbed vegetation in such
aveas is often valuable to wildlife. If suitable vegetation
is lacking in such aveas, it often can be developed to im-
prove conditions for desirable kinds of wildlife.

Wetness and water-holding capacity of the soils are
important in selecting sites for constructing ponds for
fish and in developing and maintaining habitats for
waterfowl. Swampy and marshy areas lend themselves

‘{By CHaARLES V. Bomart, biologist;. Soil.Conservation. Service.

to development of aquatic and semiaquatic habitats of
value to waterfowl and to some species of furbearers.

Tactors of the kind mentioned in the foregoing para-
graphs were considered in preparing table 6, which shows
the potential of the soil associations in the county for
producing habitats for the more important species of
game in Hooker County. The last column in the table,
titled “Food,” shows, by means of ratings, the capacity
of the soil association to provide the kinds of food plants
needed by the kind of wildlife specified.

The soils of Hooker County still provide suitable
habitat for a number of wildlife species. Some species,.
as elk and buffalo, are no longer found in the county.
Others, particularly deer and grouse, are still present.
Antelope and wild turkey have been reintroduced,

The relatively few lakes in Hooker County total about
200 acres. These lakes and the rivers support a number
of kinds of fish, mainly -catfish, bullhead, bass, perch,
bluegill, carp, and crappy. Trout may be found in suit-
able waters along the streams.

The wildlife resources of the county, existing and po-
tential, are important primarily for the recreational op-
portunities they provide. Many species of wildlife in the
county arve also beneficial in control of rodents and
undesirable insects.

The combination of soils, topography, climate, and
vegetation In this county provides opportunity for de-
veloping facilities for outdoor recreation. Likely these
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facilities would be oriented mainly toward use of the fish
and wildlife resources. Nevertheless, increased travel by
‘the American public provides other opportunities for using
suitable soils for recreational purposes. Some soil areas
are suitable as sites for camp grounds or picnic grounds,
which would be a real convenience to travelers, and could
be a source of supplemental income for landowners. -

Opportunities for combining recreational enterprises
with regular. vanch operations might well be explored.
Many people are interested in typical ranch operations
~and perhaps would appreciate an opportunity to learn
about and take part in the day-to-day activities on a
ranch.  Such a combination of ranching and recreational
enterprises might be especially “valiable to ranchers
whose opportunities may be limited by the size of their
-operating unit.

Since most of Hooker County is still grassland, it has
retained a considerable part of the original potential for
wildlife production. Some of the areas, particularly those
bordering marshes and lakes, can be used primauly for
production of wildlife. To lesser extent, this also applies
to areas along the Disnial and Loup Rivers. Other lands
must produce wildlife as a secondary crop, because a
higher priority is placed on production ot hay, grass, and
cattle. _

Where production of wildlife can be the first choice, a
number of practices can be used to maintain and improve

Figure 16—The Dismal River canyon furnishes food and cover for wildlife.

wildlife habitats. Streambanks can be protected from
erosion by plantings, and access of livestock can be con-
trolled. At the headwaters of streams, where flow is small
and the water is cold, stream-improvement devices can
be installed to provide better conditions for trout.

Deflectors often can be constructed in streams to create
bools where water temperature is lower and more desirable
for fish. Deflectors can also be constructed to scour sand
and silt from gravel beds in streams. Beds of gravel
produce better natural fish foods than beds of sand or silt
and ave essential for trout spawning.

Marsh areas overgrown with aqnatic or semiaquatic
vegetation can be improved for waterfowl.by chemical
and mechanical treatments that create arveas of open water
n the marshes.

On rangeland, where wildlife is necessarily a secondary
crop, good range management, including proper use of
the grasses, is important not only to production of fornge
for cattle, but also to production of wildlife. Seeding of
clover in wet meadows is important if a suitable habitat
tor grouse is to be provided. Plantings of adapted trees,
especially conifers, are valuable not only as winter protec-
tion for livestock, but also for the cover they furnish for a
number of birds and animals,

Some oxbows and river bends in low-lying areas can
be ditched and diked to form aveas of wafer suitable for
fish, waterfowl, and furbearers.
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TapLE 6.—Potential of soil associations for producing habitats for more important wildlife*

Potential for producing, for species of wildlife named—
Soil association Wildlife
Woody cover Herbaceous Food Aquatic
cover environment;

Valentine, rolling-Anselmo. Sharptail grouse_._.--- Good_ . __.___ Very good____| Fair. ...
Prairie chicken______.__ Good .- _.o--- Very good___..| Good_.___--_-
Antelope . - oe oo Good . _____._ Fair. . --___
Deeroo .- [ Good._____.. Very good..._| Fair_ . ._.._..
Valentine, hilly-Dunday. Sharptail grouse__.-_-. Good. .. Very good..._] Good_ ...
Prairie chicken_______. Good.___.._._ Very good....| Good__._ ...
Pheasant_ - oo .- Fair. . .- Good. ... Fair__ ...
Antelope . - cvc e e | e Good .. __--__ Good .. ...
Deer . ueccccacaean Good .- Very good....| Fairo .. ...
Valentine, hilly. Sharptail grouse.. .- Good . - . _.___ Very good._..| Very good....
: [172) S Good____.__. Very good__..| Good ... ...
Turkey. oo oooomeeooo Fair_____.._. Fair. . ... Fair. ___.__--
Valenting, rolling. Sharptail grouse_.._-.- Good. .. .__._ Very good_ .| Good. ...
Prairie chicken._______ Good_ .- .____ Very good_.._| Fair_. ...
Deero e Good________ Very good_.._| Fairo...__.__
Antelope. - oo oo Good_ .. ___-_-_ Fair. . ...
Elsmere-Dunday-Valentine. Deer oo Good._ _ . _.___ Very good__._| Fair_ ...

Furbearers...-——._.-- Good_ ... _.-- Good.._ .- Good. - ..o~ Good.

Waterfowl . - o oo oo oo fee e memm e e m e e e e mmm e e Good.

Fish_ ..o __- S PR RROU PRSI UP IS FROUEpIPSP > _.| Good.
Sharptail grouse_____._ Good. .- ..___ Good_..____. Good . ..o o
Prairie chicken.._____. Good. .- _____ Good. _ ... Fair_ . ...
Valentine-Loup. Sharptail grouse_._. .- Very good____| Fair___._____ Good. - _.__-
Prairie chicken_______. Very good.___| Fair.__._____ Very good.__-
Pheasant_ ... Good. .. .._-- Good_ . ____.. Fair_ . _______
127 U Very good__..| Very good_...| Very good.___.
Turkey oo e - Fair___ .. __ .- Fair. . _.__ Fair. . ..__..-

Furbearers_ ... _-- Good._ _ ... _.- Good_ .. ..--_ Good. .. .__._ Good.

Waterfowl - oo oo eeee oo eccmmm | e Fair.
TS I I I BT Good.

1Development of specific habitat for wildlife requires proper
location and distribution of the kind of vegetation that the soils
can produce. Technical assistance in planning wildlife develop-
ments and determining which species of the vegetation to use can

Interpreting Soil Properties for Engineering °

Some properties of soils are of special interest to engi-
neers because they affect construction and maintenance
of roads, airports, pipelines, foundations, and facilities for
storing water, controlling soil erosion, draining soils, and
disposing of sewage. In this section the properties of
soils that most affect engineering are interpreted. Engi-
neers can use these interpretations to—

1. Make soil and land use studies that will aid in
selecting and developing industrial, business, resi-
dential, and recreational sites.

2. Make preliminary estimates of the engineering
properties of the soils that will help in planning
and designing structures and measures for soil and
water conservation.

3. Make preliminary evaluations of soil and ground
conditions that will help in selecting locations for
highways and airports and in planning detailed
investigations of the selected locations.

s prepared by Lre K. SMEDLEY, assistant State conservation engi-
neer, Soil Conservation Service, with the assistance of WiLLiaM J.
RaMsEY, senior geologist, Division of Materials and Tests,
Nebraska Department of Roads.

be obtained at the District Office of the Soil Conservation Service.
Additional information and assistance ean be obtained from the
Nebraska Game, Forestation and Parks Commission, Bureau of
Sports Fisheries and Wildlife, and from the Extension Service.

4.

5.

=

10.

Tistimate drainage areas and runoff characteris-
ties for culvert and bridge design.

Classify soils along a proposed highway route
and use this information in making preliminary
estimates of required thickness for flexible
pavement.

Estimate the need for clay to stabilize the sur-
facing on roads that are not paved.

Locate deposits of sand, gravel, rock, mineral
filler, and soil binder for use in constructing sub-
base courses, base courses and surface courses for
flexible pavements for highways and structures:
Make preliminary evaluations of terrain, such as
topography, surface drainage, subsurface drain-
age, and height of water table, that need to be
considered in designing highway embankments,
subgrades, and pavements.

Correlate performance of engineering measures
and structures with types of soil, and thus develop
information that will be useful in designing and
maintaining these measures and structures.
Determine the suitability of soil mapping units
for cross-country movement of vehicles and con-
struction equipment.
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11.  Supplement information obtained from other pub-
lished maps and reports and aerial photographs
for the purpose of making maps and reports that
can be readily used by engineers.

12. Develop other preliminary estimates for con-
struction purposes pertinent to the area.

The interpretations in this sedtion will not eliminate
the need for detailed field investigations before designing
and constructing specific engineering works. The inter-
pretations should be used primarily in planning detailed
field investigations to determine.the condition of the soil
material in place at the proposed site.

Some of the terms used by the soil scientist may be un-
familiar to the engineer, and some words, for example,
soil, clay, silt, sand, and aggregate, have special meaning
in soil science. These and other terms are defined in the
Glossary.

To make the best use of the soil maps and the soil sur-
vey reports, the engineer should know the physical prop-
.erties of the soil materials and the in-place condition of
the soil. After testing the soil materials and observing
the behavior of each soil when used in engineering struc-
tures and foundations, the engineer can develop rec-
ommendations for each soil unit delineated on the map.

Engineering classification systems

Two systems of classifying soils are in general use
among engineers. Both are used in this report. It is
assumed that any persons using this report will be famil-
lar with these systems or will have available reference
material on these two classification systems.

Most highway engineers classify soil materials in ac-
cordance with the system approved by the American As-
sociation of State Highway Officials (AASHO) (7). In
this system soil materials are classified in seven principal
groups. The groups range from A-1, consisting of
gravelly soils of high bearing capacity, to A—7, which is
made up of clay soils having low strength when wet.
Within each gronp, the relative engineering value of the
material is indicated by a group index number. The
group index for the soil groups A-1, A-2, and A-3 is 0.
For the poorest soils in group A4, the group index is 8;
in group A-5, the poorest soils have a group index of 12;
n group A-6, the poorest soils have a group index of 16;
and in group A7, the poorest soils have a group index of
20. Intable 7, the group index number is shown in paren-
theses, after the soil group symbol.

Some enhgineers prefer to use the Unified Soil Classifica-
tion System (9). This system is based on identification of
soils according to their texture and plasticity, and the soils
are grouped according to their performance as engineering
construction materials. The system establishes 15 soil
groups. The soil materials are identified as coarse-grained
soils (eight classes), fine-grained soils (six classes) and
highly organic (one class). Boundary classifications are
provided for soils that have characteristics of two groups.
The system provides both a simple field method and a
laboratory method to determine the amount and type of
basic constituents of the soils, Both methods are based
on gradation and plasticity and vary only in degree of
accuracy. The laboratory method uses mechanical anal-
yses, liquid limit data, and plasticity indexes for exact

classification. A plasticity chart on which the liquid
limit and the plasticity index may be plotted is used for a
more accurate classification of the fine-grained soils.

- Classification of the tested soils according to the Unified

system is given in table 7.

Engineering test data

Table 7 shows engineering test data for samples of two
different soils from four sites. The samples were obtained
during soil surveys made for highway projects located in
the county. The testing, by the Division of Materials and
Tests, Nebraska Department of Roads, was done in accord-
ance with standard procedures of the American Associa-
tion of State Highway Officials. Each soil was sampled
by natural horizons. The terminology used by the Ne-
braska Department of Roads in describing each horizon
differs somewhat from that used by the Soil Conservation
Service. The Soil Conservation Service designates hori-
zons as A, B, and C. The Department of Roads describes
the horizons as the upper layer, middle layer, and the
lower layer, or parent material. ‘The “upper” layer is ap-
proximately equivalent to the A horizon; “middle;” to
the B horizon; and “lower;” to the C horizon. Further
explanation of the horizon designations generally used
by soil scientists can be found in the Glossary of. this
report.

The test data in table 7 are for samples of Elsmere
loamy fine sand from one location and of Valentine fine
sand from three locations.- In evaluating these data, it
must be recognized that these soils vary according to loca-
tion and that the data may not show the maximum range
in characteristics that may be encountered.

The relation of moisture content of the soil material to
density that can be achieved by compaction is very signifi-
cant for many soils, but considerably less significant for
the sandy soils of this county.

Tests for liquid limit and plastic limit measure the
effect of water on the consistence of the soil material. As
the moisture content of clayey soil increases from a very
dry state, the material changes from a solid to a semisolid,
or plastic, state. As the moisture content is further in-
creased, the material changes from a plastic to a liquid
state. The plastic limit is the moisture content, expressed
as a percentage of the oven-dry weight of the soil, at which
the material passes from a solid to a plastic state. Shown
in table 7 are the liguid limit, which is the moisture con-

tent at which the material passes from a plastic to a liquid

state, and the plasticity indewx, which is the numerical dif-
ference between the liquid limit and the plastic limit. The
plasticity index indicates the range of moisture content
within which a goil material is in a plastic condition.

The mechanical analyses of the soils shown in table 7
were made to determine the distribution of the particles
of different sizes. These figures show that only a very
small percentage of the material consists of particles less
than 0.005 millimeter in size. As a result, the sandy, gran-
ular, noncohesive soils of this county are reported as non-
plastic because they will not become plastic at any moisture
content.

Additional detailed information on the soils of Hooker
County is shown under the section “Descriptions of the
Soils.”
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TanLe 7 —FEngineering test data

[Tests performed by Division of Materials and Tests, Nebraska Department of Roads, in accordance

Nebr. Dept. Depth of
Soil and location Parent material Road%sample sampling Horizon
o.
Elsmere loamy fine sand:

2,850 feet west on highway No. 2 from east section | Eolian sand__.__.. S 54-4529____ 0—- 2.0 | Upperlayer______.____.__
line of section 19, T. 24 N., R. 35 W; then 40 fect
south of highway.

Valentine fine sand, hilly:

3,300 feet northwest on highway No. 97 from the | Eolian sand__.____ S 59-5301 . .__ 0- 0.6 | Upperlayer_._.___._______
south section line of section 14, T. 21 N., R. 32 S 59-5328.___ 0.6-14.0 | Lower layer.____________
W.; then 100 feet west of highway.

Valentine fine sand, rolling:

70 feet southeast on highway No. 97 from the west | olian sand_.__..__ S 59-5305.___ 0- 1.0 | Upperlayer .«_____.__.__
section line of section 10, T. 21 N., R. 32 W S 59-5331__._ 1.0-19. 0 | Lower layer-_________ _—
then 50 feet east of highway.

2,195 feet southeast on highway No. 97 from north | Eolan sand_______j S 59-5308____ 0- 0.8 | Upper layer______.____._.
section line of section 4, T. 21' N, R. 32 W. S 59-53356_ .- 0. 8- 9.0 | Parent material .- _______

‘ S 59-5336_ _ .- 9. 0-19. 0 | Parent material. ___.. ..

1 Mechanical analyses according to American Association of State
Highway Officials Designation T 88 (). Results of this procedure
frequently differ somewhat from results that would be obtained by
the soil survey procedure of the Soil Conservation Service (SCS).
In the AASHO procedure, the fine material is analyzed by the
hydrometer method and the various grain-size fractions are calcu-
lated on the basis of all material, including that coarser than 2 mm.

Brief description of soils and their estimated physical
properties

Engineerving test data shown in table 7, together with
information collected on the soil survey and experience
with the same or similar soils from other counties upon
which detailed test data were available, were used to de-
scribe the soils as shown in table 8.

The significance of some of the properties reported in
table 8 are explained as follows.

Permeability vefers to the rate at which water moves
through the soil material in its undisturbed state. The
rate depends largely on texture and structure of the soil.
The permeability ratings used in this report and their
equivalents in words are shown as follows:

Tuches peor lour Rating
0.05 to 0.2 - Slow.,
0.2t0 0.8 Moderately slow,
08 to 2.5 . _____ e Moderate.
2540 B0~ S Moderately rapid.
5.0 to 100 . Rapid.
Over 10.0- - Very rapid.

Awailable water capacity, measured in inches of water
per inch of soil, is the water available for plant consump-
tion. It is the water held in a soil between field capacity
and permanent wilting point. '

Reaction of a soil, its acidity or alkalinity, is reported
in terms of pH values. A soil with a pH of 7.0 is neutral;
one with a lower pH is acid, and one with a higher pIl

in diameter. In the SCS soil survey procedure the fine material
is analyzed by the pipette method and the material coarser than
2 mm. in diameter is excluded from the calculations of grain-size
fractions. The mechanical analyses used in this table are not suit-
able for use in naming textural classes for soils. The percentages
of particles 0.02 mm. and 0.002 mm. in size are not determined
by the Nebraska Department of Roads.

is alkaline. In this county, the reaction of the soils varies
from slightly acid (pH 6.4) to moderately alkaline
(pHL 8.4). Surface soils are quite uniformly in the neutral
range (pH 6.6 to 7.3).

All the soils of this county are quite similar in certain
properties not listed in table 8. These are briefly de-
scribed as follows:

Shrink-swell potential is an indication of the volume
change to be expected with a change in moisture content.
It is estimated on the basis of the amount and type of clay.
The shrink-swell potential of all soils in this county,
which in general are low in fines and nonplastic, is low.
In general, shrinking and swelling is not a problem.

Surface runoff is slow, because the soils are predom-
inantly sandy and infileration of water is rapid. In a
majority of cases, infiltration is so rapid that no runoft’
is produced. One exception to thisis rough broken land in:
the mapping unit Valentine soils and rough broken land,
where runofl is rapid.

Ponding and flooding are not common in this county.
Only Elsmere fine sand, Tlsmere loamy fine sand, and
Gannett sandy loam arve subject to ponding. Water may
stand on these soils in winter or early in spring. The
Gannett sandy loam is the slowest to drain.

Loup fine sand and Loup.loam occasionally may be-
flooded in spring when there are ice jams on the rivers.

Salinity is not a problem. Soils in this county have
little or no salinity.
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on samples from four soil profiles
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with standard procedures of the American Association of State Highway Officials (AASHO)]

Mechanical analyses! Classification
Percentage passing sieve— Percentage smaller Liquid limit Plasticity
than— index
i AASHO ¢ Unified 4
No. 10 No. 40 No. 502 No. 200 0.05 0.005
(2.0 mm.) (0.42 (0.295 (0.74 mm. mm,
mm.) mm.) mm.)
100 100 99 14 7 4 | Nonplastic.___| Nonplastie____.| A-2-4(0)__._____ SM.
100 99 93 3 3 3 Nor)})lastic__;_ Nonplastic..._| A~3(0)__________ SW.,
100 99 94 2 2 1 | Nonplastic..__| Nonplastic____| A=-3(0) ... __ SW.
100 100 98 4 3 3 | Nonplastic._._| Nonplastic..__{ A=3(0)__._______ SW.
100 100 95 2 2 2 | Nonplastic..__| Nonplastic____| A-3(0)._________ SW.
100 99 94 4 2 2 | Nonplastic____| Nonplastic_.__| A-3(0)___.______ SW.
100 99 96 3 2 2 | Nonplastic.__.| Nonplastic._._| A-3(0)__________ SW.
100 99 95 4 2 2 | Nonplastic__._| Nonplastic.___| A=3(0)_____._._.__ SW.

* The Nebraska Department of Roads does not report the No. 60
sieve size; the No. 50 sieve size was therefore substituted.

% Based on Standard Specifications for Highway Materials and
Methods of Sampling and Testing (pt. 1, ed. 7): The Classifica-

Dispersion is not a common property of the soils in
this county, as soils are almost exclusively coarse grained,
and the clay and silt fractions are predominantly low.

Engineering interpretations

Table 9 shows the suitability of the soils as sources of
material for topsoil, sand, and road fill, and their suit-
ability as a road subgrade.

Many of the soils'in Hooker County are rated poor or
fair as a source of topsoil because they are sandy, low
in organic matter or natural fertility, or eroded. For
the soils rated good as a possible source of fine sand,
extensive exploration may be necessary to find material -
that will meet gradation requirements.

High quality sand-gravel is not veadily available.in
Hooker County. However, limited quantities of poorly
graded gravel may be found in the substratum of the
Loup soils along the Loup River.

The suitability of soils as voad fill material is based
upon compacted weights, stability, workability, and other
soil characteristics. Since sand is one of the better road
fill materials, soils with an AASHO classification of A-1,
A2, or A-3 were rated as good. Finer grained materials
(silty) were rated as fair. The range in ratings shown for
some soils indicates the variation in the soil material that
can be expected.

The suitability of the soils as material for subgrade has
been shown for pavement (bituminous and concrete) and
for gravel surfacing.

tion of Soils and Soil-Aggregate Mixtures for Highway Construction
Purposes, AASHO Designation M 145-49.

* Based on the Unified Soil Classification System, Technical
Memorandum No. 3-537, vol. 1, Waterways Experiment Station,
Corps of Engineers, March 1953 (9).

Since sand is the best subgrade material for bituminous
and concrete pavement, the ratings were determined on
the same basis as that used to obtain the ratings for soil
material used as road fill. Since there are no truly clayey
soils in Hooker County, the lowest rating for subgrade
under bituminous and concrete pavement is fair. Because
sand 1s noncohesive, it does not provide a stable base for
gravel surfacing. Thus, all soil materials in classes A-3,
and those materials in A-1 or A~2 that lack cohesiveness,
rate as poor for subgrade for gravelled road. Some soils
classed as A-1 or A-2 that have adequate cohesiveness, or
plasticity, can be rated good to fair. Silty or clayey
soils, which have an AASHO classification ranging from
A~4 to A-7-6, are usually acceptable in that part of the
upper subgrade that receives a gravel surfacing. Such
soils ave rated good to fair. ' .

In table 9, under features affecting highway location
and agriculiural drainage, soil features are mentioned
that might present problems during construction or affect
maintenance costs after construction. Following are some
comments on behavior of soils in the county when used
for engineering. ‘

Susceptibility to frost action—Except for the Anselmo,
Dunday-Anselmo, Dunday, and Gannett soils, the soils
of Hooker County are not susceptible to frost action.
Any of these four exceptions may have a surface layer
containing sufficient fines (particles 0.02 millimeter or
less in size) and a subsoil such that water may readily
move upward through it by capillary action and:thus
present a minor problem.
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TABLE 8.~Brief description of the soils

Depth | Depth
Map Topography and to to Depth from
symbol Soil name position Parent material water |Ogallala surface 2
table forma-
tion !
Feet Feel Inches
Ao Anselmo loamy fine sand, 0 to 1 | Nearly level upland valleys. - Eolian silt and sand..| 10-20 7-15 0-13(8-16)
percent slopes. 13-20(6-12)
20-48--
B Blown-out land_ - - Upland_ oo Eolian sand___._ - 10-20 20+ 0-48-+
DA Dunday-Anselmo loamy fine sand, | Nearly level upland valleys_-.| Eolian silt and sand_. 10-20 7-15 0-48--
0 to 1 percent slopes.
DuB Dunday loamy fine sand, 2 to 5 | Slightly hummocky upland | Eolian sand and silt..| 10-20 10-20 0-19(12-21)
percent slopes. valleys.
2DuB Dunday loamy fine sand, terrace, | Nearly level to slightly slop- | Alluvialsand.____- 5-10 5-20 0-36(24-42)
2 to 5 percent slopes. ing river terraces.
: 36-48-4-
DuB2 Dunday loamy fine sand, 2 to 5 | Slightly hummocky upland | Eolian sand and silt_ . 10-20 | 10-20 19-72-
percent slopes, eroded. valleys.
Ea Elsmere loamy fine sand_. ... -_ . Nearly level broad basins or | Eolian sand.._.___.. 3-5 7-20 0-24
narrow valleys.
Eb Elsmere fine sand_ ... Nearly level broad basins or | Eolian sand. ... 3-5 7-20 0-48-+
narrow valleys.
Gn Gannett sandy loam_._.__ ... . Nearly level upland basins or | Eolian sand__.__._._- 0-3 7-20 0-12(8-16)
valleys.
12-34(10-34)
34-46-
Ld Loup finesand_ ..o __ Nearly level river bottoms.___ Alluvial1 sand and 1-2 20+ 0-8(4-10)
gravel.
8-48-
Lm Toup loam._ oo Nearly level river bottoms__._| Alluvial " sand and 1-2 20+ 0-8(8-12)
gravel.
8-48+
VaC Valentine fine sand, rolling_ ... Smooth, rolling uplands.._--_ Eolian sand_________ ¢) 204 0—12(2—12%
12-22
VaD Valentine fine sand, hilly__.__.___ Choppy, hilly uplands__._---. Eolian sand____..__ ®) 20+ 0—7(?-—’{()58
VcB2 Valentine loamy sand, hum- | Hummocky upland valleys.- . Eolian sand and *) 7-20 0-484-
mocky, eroded. silt.
VR Valentine soils and rough broken | Upland eanyons. _ ... - -- -~ Tolian sand. - . __._| Mixed characteristics (steep slopes
land.

1 Variation in depth, as shown, is considered normal for this
county.

Winter grading.—The adaptability of a given soil for
winter grading varies from year to year, depending on
the amount of moisture in the soil and the temperatures
that occur during winter. If content of moisture and
temperatures are both low, winter grading is permissible,
since there can be no frost without moisture. If moisture
content is low, and temperatures are high enough, moisture
can be added to obtain suitable conditions for grading and
compaction. But in winters when temperatures are low
and content of moisture is high, freezing takes place and
either stops grading, earth movement, and compaction or
malkes these difficult to perform.

Generally, coarse-grained soils that contain only small
amounts of silt and clay, as found in Hooker County, are
best suited to winter grading. However, winter grading

2 Typical depth in this county shown by figures not in paren-
theses; figures in parentheses show variation in thickness of layer
that may be expected.

of sandy soils should be allowed only if the required stand-
ards for compaction are met.

Agricultural drainage—Surface conditions and perme-
ability were considered in preparing this column in table
9. Permeability ratings shown were based on the classi-
fication shown on page 24, under the heading “Permeabil-
ity.” The Rlsmere, Gannett, and Loup soils can be im-
proved by drainage.

Irrigation.—Soils of this county, for the most part, are
too sandy, steep, or wet for irrigation. Some sprinkler
irrigation is practiced on the Anselmo and Dunday soils
in growing alfalfa hay. These soils take in water at a
moderate to rapid rate and generally are low in capacity
to hold water available for plants. In most places, the
hummocky topography makes gravity irrigation imprac-
tical. Soils that take in 2 inches or more of water per
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Classification Percentage passing sieve—
Permea- Available Re-
USDA texture bility water action
Unified AASHO No. 4 | No. 10 | No. 200 capacity
Inches per
Inches per hour inch of soil pH value
Loamy fine sand_____________ SM___ . A-2-4 . ___ 100 | 100 20-30 5 0. 10 6. 6-6. 8
Sandy oam__ _______________ SM_ . A-2-4 or A-4 100 | 100 30-40 2. 5-5 0.15 6. 8-7. 0
Fine to very fine sandy loam__| SM_____________. A-2-4 or A-4_ 100 | 100 30-45 2. 5-5 0. 15 7.2-7.8
Finesand___________________ SWor SW-SM____| A-3__._______ 100 | 100 0-10 5-10 0. 06 6. 6-6. 8
Loamy finesand__.___._______ SM3 .. A-2-4 . ____ 100 | 100 25-35. 5-10 0.10 6. 4-8. 4
Loamy finesand. .___________ SM.__ .. A-2-4__ ____. 100 | 100 20-30 5-10 0.10 6. 5-6. 8
Loamy sand to loamy fine sand._ SVg,MSW—SM, or | A-3 or A-2-4_ 100 | 100 1-15 5-10 0. 10 6.7-7. 0
4

Finesand._ .. _.____________. SWor SW-SM____| A-3__________ 100 | 100-95 0-10 5-10 0. 06 6. 8-8. 4
Loamy finesand_____________ SWor SW-SM____| A-3.________. 100 | 100 1-10 5-10 0.10-0.06 | 6.6-7.0
Loamy ﬁne sand________.____ SM__._ . A-2-4_______. 100 | 100 14 5-10 0.10 6.8-8.0
Finesand..____.___________. SWor SW—SM____| A-3____._____ 100 | 100 1-10 5-10 0. 10 7.2-8.4
Sandy loam____.._______.____ SM_ . A-2-4 or A-4_ 100 | 100 30-40 2. 5-5 0.15 6. 4-6. 6
Silty clay loam ... _____.____. MLorCL._._____ A4 ________ 100 | 100 60-80 0.2-0. 8 0. 18 6. 6-8. 0
Finesand_ . __._________.____ SWor SW-SM..__| A-3_________. 100 | 100 0-10 5-10 0.10 8.0-8.4
Finesand.________._________ SW or SW-SM.._.| A-3_____.____ 100 | 100 0-10 5-10 0.10 7.2-8. 0
Finesand. . ________________._ SWor SW-SM____| A-3__________ 100 | 100-95 0-10 | 10+ 0..06
Loam.__.____________________ SM, ML, or CL__.| A-4__________ 100 | 100 50-60 | 0.8-2.5 0. 17 6. 8-7. 2
Finesand. _______.___________ SWor SW—SM.___{ A-3_________._ 100 | 100-95 0-10 | 10+4- 0. 06 6. 8-7. 6.
Finesand._.___________._____ SW__ . A-3. . 100 | 100 4 5-10 0. 06 6. 5-6. 8
Finesand____.___.___________ SW___ . A-3 .. __. 100 | 100 2 5-10 0. 06 6. 6-7. 0
Finesand. ._____________.___._ SW._ . A-3 . 100 | 100 3 5-10 0. 06 6. 5-6. 8
Finesand._.________.________ SW___ . A-3 .. 100 | 100 2 5-10 0. 06 6. 6-7. 0
Loamy fine sand or fine sand .. _ . SWMSW—SM, or A-3 or A-2-4_ 100 | 100 4-15 5-10 0. 06 6.5-7. 0
in Ogallala formation or very thin soil(Valentine)on fine eclian sand).

¥ Below the surface layer the amount of fines varies in this com-
plex; a range from SM to SW can be expected.
* In some areas the amount of fines in the surface layer varies hecause

hour are considered to have rapid intake of moisture, and
those that take less than half an inch per hour,-a slow in-
take rate. A soil rated as low in capacity to hold water
is one that holds 3 to 5 inches of water in the top 4 feet of
its profile.

Further information on suitability of soils for irriga-
tion can be obtained from the Irrigation Guide for Central
and Eastern Nebraska.

Low dams and structures—Currently, there appears to
be no need for low dams in the county. If used, provi-
sion would have to be made to avoid piping, and to seal
the reservoir area if water were to be stored.

The bearing capacity of soils at depths below 30 inches
is quite uniformly good. The Anselmo, Dunday-Anselmo,
Dunday, Gannett, and Loup soils, because of their higher

fines washed from higher lands have been deposited on the soil.
§ Water table at depth too great to be significant in engineering’
interpretations.

silt content at depths of less than 48 inches, would be rated
fair to poor. A moderate piping hazard would be ex-
pected in these soils.

The soils of this county are, in general, good embank-
ment materials. They have fair to high stability, and all
except the silty sands are pervious. Embankments may
require slope protection and foundation drains.

Dikes and levees—Because of position, topography, and
absence of flooding, dikes. and levees generally are not
needed or applicable. However, should low levees or dikes
be built, many of the silty sands would pose problems in
piping and slope erosion. :

Terraces and diversions—The topography and soils of
this county are generally unsuitable for terraces and di-
versions, and ordinarily these ave not needed.
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TapLe 9.—Engineering

[For general comment on suitability of soils for foundations, dikes, levees,

Engineering classification Suitability as source |
of—
Soil series and map symbols
Unified: AASHO Topsoil Sand!
* Anselmo (AO) e camemmmmmmammmm e SM e m—meemmmm e A—2-4 over A—2-4 or A-4______.. Fair to Good to
poor poor.
Blown-out land (B) ccoooeccmmmeoon-- SWor SW—SM_____ . o-- A s Poor.___. Good. .-
Dunday-Anselmo (DA) oo ooccncmonnn- SM o e m e A=2—4 e Fair. __._ Good to
fair.
Dunday (DuB, 2DuB, DuB2)ccmcee - SW, SW-8M, or 8M over SW or A-3 or A=2-4 over A-3__._ ... Fair to Good to
SW-SM. poor. fair.
Elsmere (Ea, EB)ccmmmmmcomamneaao- SW, SW-SM, or SM_.__- .- A-3or A—2-4 oo Fair to Good to
poor. fair.
Gannett (GN)occeccmommmmmmmmm e $M over ML or CL, over either A—2-4 or A-4 over A—4, over A-3__] Good t Fair t
{ SW or SW-SM. o Tir." | poor.
Loup:
Tine sand (Ld)oconocmccmmemnmon- SW or SW—SM. oo oo A= e Poor. . - - Good to
fair.
Toam (LM) - oo cemccmmmemmmmm e SM, ML, or CL over either SW or | A~4 over . R Good. - -_| Good to
SW-SM. fair.
Valentine (VaC, VaD, VcB2) o oo SW, SW-SM, or SM_..-~o-oom-- A-3or A=2-4_ o Poor_ . _-- Good.____
Valentine soils and rough broken land | Mixed characteristios -« - oo ooeoooloom o oiimas oo emo e mmn e oo e
(VR).

1 Rating based on availability of fine sand (0.4 to 0.074 millimeter).

Waterways—The topography and land use in this
county are such that waterways generally are not needed.

Wind erosion.—All the soils of Hooker County are
susceptible to wind erosion where vegetative cover 1s not
maintained.

Descriptions of the Soils

Hooker County is part of a vast sandy grassland marked
by small and large dunes and intervening small swales and
rather large, level valleys (fig. 17). The only steep,
broken land is that along the rivers.

All the soils in the county developed in sands deposited
by wind or water. Some of them, especially those in val-
leys in the eastern part of the county, or along the Dismal
and Middle Loup Rivers, have been somewhat influenced
by silts washed or blown from the Ogallala formation.
This is a soft, silty sandstone of Tertiary age that is ex-
posed along the rivers. ‘This sandstone underlies all of
the county, but in the eastern part it is exposed or is only
a few feet below the surface in the upland valleys.

Most of the soils of this county are sandy and not suited
to cultivation. ILess than 6 percent of the acreage in the
county has ever been plowed, and much of this has been

reburned to native grass, which provides grazing for beef
cattle. '
_ In this section each soil series and all the mapping units
in Hooker County are described. Kach soil series is de-
scribed, and then the mapping units of that series. A de-
tailed typical soil profile is described for-each series. It
is to be assumed that all the mapping units of a given ‘
series have essentially the same kind of profile. The dif-
ferences, if any, are apparent in the name of the mapping
unit, or they are mentioned in the description of the unit.

Some explanation may be helpful to those who are not
familiar with the methods and terms used in describing
soil profiles.

When soil scientists write about a soil they designate

each of its layers, or horizons, with a letter of the alpha-

bet. The horizon atthe surface, called the A horizon, s
the layer in which maximum organic matter has accumu-
lated, and the layer from which soluble minerals and clay
generally have been removed by downward percolation
of water. The A horizon is frequently divided, as for
example, A1, A2, A3.

The B horizon, if one is present, is the layer in which
clay minerals have accumulated. It may be divided, as
for example, B1, B2, B3.
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interpretations
low dams, irrigation systems, terraces, and diversion ditches, see text, pp. 26 to 27]
Suitability as— Features affecting—
Road subgrade ) ]
Road fill Highway location Agricultural drainage
Paved WGravelled
Good to Good to | Poor to Slightly susceptible to frost action; may require Rapidly permeable; drainage not needed.
fair fair. fair, slope protection. ]
Good.__ .. Good..___| Poor_.___ May require slope protection__._______________ Rapidly permeable; drainage not nceded.
Good_._.__ Good_..__| Poor_.___ May require slope protection; subject to sea- Rapidly permeable; drainage not needed.
sonal high water table; slightly suseeptible to
frost action,
Good.___. Good.___| Poor_____ May require slope protection; slightly suscepti- | Rapidly permecable; drainage not needed.
ble to frost action; subject to high water table.
Good.._.__ Good_.__| Poor_____ " Subject to high water table and ponding; may | Seasonal high water table beneficial to grasses;
require slope protection. surface drainage needed for eultivation.
Good to Good to | Fair to Slightly susceptible to frost action; subject to | Surface drainage needed to prevent ponding in
fair fair. poor. high water table and ponding; may require hay meadows; moderately to rapidly permeable
slope protection. in upper 3 feet; rapidly permeable below 3 feet.
Good_._._ Good..__| Poor___.. Subject to high water table and flooding; may | Drainage would be beneficial to grasses; outlet
require slope protection. for drainage works difficult to obtain.
Good to Good to Fair to Subject to high water table and flooding; may | High water table beneficial to grasses; water
fair fair. poor require slope protection. table near water level in river; moderately
- rapid permeability in surface layer.
Good_____| Good____| Poor.____ May require slope protection________._________ Rapidly permeable; drainage not needed.
___________________________________________________________________________ Rapidly. permeable; extremely steep slopes;
drainage not needed.

The C horizon is material under the true soil (A and
B horizons) that appears to be somewhat the same as that
from which the overlying layers formed. Thus, the C
horizon designates parent material.

The D horizon is underlying material that appears to
be different from the material in the horizons above it.
In some instances it is hard rock.

The soils in Hooker County do not have distinguishable
Many have a transitional horizon between
the A and C horizons, and this horizon is designated by

B horizons.

the symbol AC,

Jumps,

those called clays are finest.
nificantly affects its behavior. .
is easily worked when wet or dry, but a clayey soil is ordi-
narily hard when dry and sticky and plastic when wet.
Structure refers to the arrangement of soil grains in
granules, or other natural aggregates. The struc-
ture of a soil horizon is described in terms that indicate
strength, or grade of the aggregates (weak, moderate, or
strong) ; their size (very fine,
wvery coarse), and thetr shape (platy, prismatic, columnar,
blocky, subangular
without definite structure are described

The texture of a soil sig-
A sandy soil, for example,

fine, medium, coarse, or

blocky, granular, or crumb). Soils
as single grain it

The boundaries between soil horizons differ in shape
and distinctness. The terms used to describe shape are
§mooth, wavy, irregular, or broken, and those for distinct-
ness, are clear, gradual, or diffuse.

The color of the material in a soil horizon is described
both in words and in Munsell notations; for example,
“dark gray (10YR 4/1).” The Munsell notations indi-
cate color more precisely than words and thus allow scien-
tists to make more accurate comparisons among soils.

Texture is the relative proportions of the mineral grains
of different sizes (sand, silt, and clay) that make up a
soil mass. Particles designated as sands are coarsest, and

they are sands, or masssive if they ave clays.

Consistence, or the resistance of soil material to defor-
mation under pressure, can be reported for soils when they
are wet, moist, or dry. In this survey, consistence is re-
ported mostly for the soils when moist and dr ; for
example, “soft when dry, very friable when moist.”

In this report, soil layers are described as “calcareous”
or “noncalcareous”. Those that are calcareous react, or
fizz, when dilute hydrochloric acid is applied. This reac-
tion shows presence of free lime. Availability of lime
affects use of soils for crops, particularly crops such as
alfalfa,
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Figure 17.—Diagram showing typical topography, soils, and parent materials in Hooker County. Symbols below soil names identify
range sites, as follows : C5=Choppy Sands; wil=Wet Land; Sb= Subirrigated; Sv=Sandy; so=Sands; and T8=Thin Breaks.

The acreage and proportionate extent of the mapping
units in this county are shown in table 10. The location
of the individual areas of each mapping unit is shown
on the detailed map at the back of this report. This map
has been prepared in detail sufficient for ranch planning,
or the grassland type of agriculture now practiced in the
county. The mapping in areas cultivated or suitable for
cultivation is somewhat more detailed than elsewhere.

Any given area of a specified mapping unit may in-
clude small areas of other kinds of soil. These small areas,
called inclusions, are mentioned in the description of the
mapping unit. Areas of blowout, or of some other soil con-
dition, that occupy less than 5 acres are shown on the soil
map by special symbols, which are explained in the legend

for the map.

Anselmo Series

The Anselmo series consists of deep, moderately sandy
to sandy soils in nearly level to gently sloping enclosed
valleys. These soils have a brown to very dark gray sur-
face soil that is 12 to 14 inches thick except where it has
been eroded by wind. The underlying material is fine

Tapre 10.—Approzimate acreage and proportionare
ewtent of soils .

Soil Acres | Percent
Anselmo loamy fine sand, 0 to 1 percent slopes- 496 0.1
Blown-out 1and .. o - oo 2, 815 .6
Dunday-Anselmo loamy fine sand, 0 to 1 .
percent slopes. oo oaeoano—--o oo 3, 573 .8
Dunday loamy fine sand, 2t0 5 percent slopes. 6, 535 1.4
Dunday loamy fine sand, 2 to 5 percent
slopes, eroded. . cooooocnoeooeoon 5, 680 1.2
Dunday loamy fine sand, terrace, 2 to 5 per-
cent, SIOPES.cae o eomcmmmm oo e 255 O]
Elsmere fine sand_ oo oo ommcmmam e memm o 241 Q)
Elsmere loamy-fine sand._. .- --c---- 1, 796 .4
Gannett sandy loam_ - ocoooooo--- 726 .2
Loup fine sand .o oocooommem oo 805 .2
Toup 1oam oo eim oo 150 ™
Valentine fine sand, hilly - v oo cmammecvno- 37,762 8.2
Valentine fine sand, rolling .o cccoonvmoo- 301, 847 84. 8
Valentine loamy sand, hummocky, eroded. .. 455 .1
Valentine soils and rough broken land______. 8, 581 1.9
Lakes . e e m e 205 ®
MATrSh - e e mmmmmm 158 ®
Total. - oo dmem e m e 462, 080 100. 0

t Less than 0.1 percent,
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sand mixed with silt blown from the Ogallala formation,
which lies a few feet below the valley floor.

The Anselmo soils developed in sandy loam, whereas
the associated Dunday and Valentine soils developed in
loamy sand or fine sand. The Anselmo soils are well
drained. They developed under a good cover of mid and
tall grasses.

Typical profile of Anselmo loamy fine sand under
native sod (0.1 mile south of northeast corner of sec. 5,

T.23N.,R.33 W.) :

All—0 to 7 inches, dark-gray (10YR 4/1) loamy fine sand,
very dark gray (10YR 3/1) when moist; weak, coarse,
blocky structure breaking to single grain; soft when
dry, very friable when moist; noncalecareous; clear,
smooth boundary.

- A12—7 to 13 inches, dark grayish-brown (10YR 4/2) loamy
fine sand, very dark grayish brown (10YR 3/2) when
moist; weak, coarse, blocky structure breaking to
single grain; soft when dry, very friable when moist;
noncaleareous; gradual, smooth boundary.

AC—13 to 20 inches, grayish-brown (10YR 5/2) sandy loam,
dark grayish brown (10YR 4/2) when moist; weak,
coarse, prismatic structure; slightly hard when dry,
very friable when moist; noncalcareous; gradual,
smooth boundary.

C1—20 to 36 inches, light brownish-gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2) when
moist; weak, coarse, prismatic structure breaking to
weak, medium, subangular blocky ; slightly hard when
dry, very friable when moist; gradual, smooth
boundary.

02—86 to 48 inches -, grayish-brown (10YR 5.5/2) very fine

’ sandy loam, dark grayish brown (10YR 4/2) when
moist; weak prismatic structure breaking to weak,
medium, subangular blocky; hard when dry, friable
when moist; noncalcareous. (This may have been
an Ab horizon.) ‘

Anselmo soils are variable because of wind erosion. In
many Elaces the parent material is stratified silt and sand.
Buried former surface layers are common. Anselmo soils
arenoncalcareous. They are fertile where they have never
been cultivated, but in cultivated fields much of their
fertility has been lost through cropping and wind erosion.
Most areas of these soils have been mapped in complex
with Dunday soils, or they are inclu({:ad with other
mapping units,

Anselmo loamy fine sand, 0 to 1 percent slopes (Ac).—-
This is the only Anselmo soil mapped separately in the
county. Its surface layer ranges from a loamy fine sand
in the winnowed spots to a very fine sandy loam in the
small depressions. The soil is suited to ahy of the crops
adapted to the area, but some care is required to contiol
wind erosion and to maintain fertility, ( Capability unit
IITe-5; Sandy range site.) '

Blown-out Land

Blown-out land (8} is a land type resulting from com-
plete destruction of any sandy soil by wind erosion.

The blowouts are caused mainly by excess trampling
around watering places and by mcluding abandoned culti-
vated flelds in summer pastures. They are areas of loose
blowing sand on which there is little or no permanent
vegetation, .

Only bare shifting areas of sand that produce no ap-
preciable feed for Iivestock are mapped as Blown-out
land. These areas of unstable sand were not assigned to
a range site. ‘Whenever they ave stabilized, however, they

685-727—G3

o
-8

can be managed like soils of the Sands range site. Former
blowouts now stabilized with permanent vegetation are
mapped as inclusions with Valentine fine sand, rolling,
and are in capability class VIe-5.

Dunday Series

In the Dunday series are deep, sandy soils that have a
surface layer ranging from loamy fine sand to loamy sand
in texture and from dark grayish brown to very dark
brown in color. These soils ave in the nearly level to
gently sloping enclosed valleys and on river terraces.
They have developed mainly m fine sand but have been
influenced by some silty material blown or washed from
the underlying Ogallala fine sandstone. They are non-
calcareous. They formed under a good cover of mid and
tall grasses. '

Dunday soils have less silt in the lower part of their
profile than the Anselmo soils, and their surface layer is
darker and thicker than that of the associated Valentine
soils (fig. 18). The Dunday soils are well drained,

whereas the associated Elsmere and Gannett soils are im-
perfectly and poorly drained, respectively.

Figure 18.—Profile of Dunday loamy fine sand, 2 to 5 percent
slopes. The dark surface layer is about 12 inches thick.

Typical profile of Dunday loamy fine sand under native
sod (200 feet north of center of sec. 8, T.23 N, R. 32 W.) :

Al1—0 to 10 inches, dark grayish-brown (10YR 4/2) loamy
fine sand, very dark brown (10YR 2/2) when moist;
weak, coarse, prismatic structure breaking to single
grain; soft when dry, very friable when moist; non-
calcareous; gradual, smooth boundary.

A12—-10 to 19 inches, dark grayish-brown (10YR 4/2) loamy
fine sand, very dark grayish brown (10YR 3/2). when
moist; weak, coarse, prismatic structure breaking to
single grain; soft when dry, very friable when moist ;
noncaleareous; gradual, smooth boundary.

AC—19 to 30 inches, dark grayish-brown (10YR 4/2, moist)
loamy fine sand; weak, coarse, prismatic structure
breaking to single grain; soft when dry, very friable -
when moist; noncalecareous; gradual, smooth bound-
ary.
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C—30 to 72 inches, light brownish-gray (16YR (/2) loanwy
fine sand, brown (10YR #/3) when moist; weak,
coarse, prismatic structure breaking to single grain;
soft when dry, very friable when moist; non-
calcareous.

Dunday-Anselmo loamy fine sand, 0 to 1 percent
slopes (DA)—This mapping unit occurs in nearly level
enclosed valleys and consists of about equal parts of
Dunday and Anselmo soils and intergrades between soils
of these two kinds. The surface layer ranges from 10 to
920 inches in thickness and most commonly 1s dark grayish
brow.

Included within this mapping unit are some small aveas
of Dunday soil that has been eroded. In these places
wind has done some shifting and sorting of soil particles.

The Dunday soil in this mapping unit has better water-
holding capacity than other Dunday soils.

Most of this mapping unit has been cultivated.
bility unit IVe~5; Sandy range site.)

Dunday loamy fine sand, 2 to 5 percent slopes,
eroded (DuB2).—This soil occurs on the hummocky gentle
slopes in the enclosed valleys that have been moderately
eroded by wind. The shifting and sorting of the soil
particles Ka.ve resulted in wide variation in thickness, color,
and texture of the surface layer. '

A surface layer commonly is 8 to 12 inches thick, but
in many of the included blown-out areas all of the original
surface layer has been lost. In color, the surface layer
ranges from very dark brown to dark grayish brown, and
in texture, from loamy fine sand to fine sand.

Included with this soil in mapping are small areas of
Anselmo loamy fine sand, 0 to 1 percent slopes; small
areas of Dunday-Anselmo loamy fine sand, 0 to 1 percent
slopes, and some severely eroded spots.

11 'of this soil was farmed at one time.

unit IVe-5; Sandy range site.) )

Dunday loamy fine sand, 2 to 5 percent slopes (DuB).—
This soil is on hummocky gentle slopes in the enclosed
valleys. It-varies considerably according to position. On
the hummocks its surface layer is only 7 to 10 inches
thick and dark grayish brown. Between hummocks, how-
ever, this layer is 10 to 20 inches thick and is dark grayish
brown. _

This soil includes small areas of Valentine fine sand,
rolling, which is on the larger hummocks.

Nearly all of this Dunday soil is still in native grass.
(Capability unit IVe-5; Sandy range site.)

DPunday loamy fine sand, terrace, 2 to 5 percent
slopes (2DuB).—This is a deep, well-drained soil on the
stream terraces (fig. 19). It giﬁ'ers from the other Dun-
day soils mainly in type of parent material. Its parent
material is mostly alluvial fine sand with some gravel.
In some places, however, the alluvium has been mixed
with eolian sands, and in others, some silts have been
washed in from Tertiary material exposed along the
river breaks,

Most of this soil has been severely winnowed by wind,
and this has caused wide variation in thickness of the
surface layer. On the average, the surface layer is be-
tween 4 and 8 inches of very dark grayish-brown to dark
grayish-brown loamy fine sand or loamy sand.

This soil occurs in association with the imperfectly
drained and poorly drained Elsmere and Loup soils of the
bottom lands.

(Capa-

(Capability

Figu. e 19.—Light-colored, nearly level areas just above the river
are Dunday loamy fine sand, terrace, 2 to 5 percent slopes; dark-
colored areas next to the river are poorly drained Loup soils.

Most of this soil is in alfalfa, which is sprinkler irri-
gated from the river. (Capability unit IVe-5; Sandy
range site.)

Elsmere Series

The soils of the Elsmere series are deep, moderately
sandy to very sandy, and imperfectly drained. Their
water table is 80 to 60 inches from the surface most of
the time, but it may be at or near the surface in spring.
These soils occur in nearly level, enclosed upland valleys
and along river valleys. They developed under a heavy
growth of mid and tall grasses.

The surface soil ranges from grayish brown to very
dark brown. In some places, the soils are calcareous at
the surface.

Elsmere soils occur with the poorly drained Loup and
Gannett soils and the well-drained Anselmo, Dunday, and
Valentine soils.

Typical profile of Elsmere loamy fine sand under native
sod (0.2 mile northeast of center of sec. 20, T. 23 N., R. 85
W.):

A0—1 inch to 0, partially decomposed leaves and stems.

A11—0 to 6 inches, grayish-brown (10YR 5/2) loamy fine sand,
very dark grayish brown (10YR 3/2) when moist;
weak, coarse, prismatic structure breaking to single
grain; very friable when moist, slightly hard when
dry; noncalcareous; clear, smooth houndary.

Al12—6 to 8 inches, very dark gray (10YR 3/1, moist) sandy
loam; weak, coarse, prismatic structure hreaking to
weak, medium, granular; very friable when moist,
slightly hard when dry; noncaleareous; clear, smooth
boundary.

C—8 to 26 inches, brown (10YR 5/3) loamy sand, dark grayish
brown (10YR 4/2) when moist; weak, coarse, pris-
matie structure breaking to single grain; loose when
moist, soft when dry ; caleareous ; clear, smooth bound-
ary.

Ab—26 to 306 inches, dark grayish-brown (10YR 4/2) sandy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, coarse, prismatic structure breaking to
weak, medium, subangular blocky; very friable when
moist; noncaleareous; clear, smooth boundary.

Cb—36 to 48 inches, very pale brown (10YR 7/3) fine sand,
light brownish gray (10YR 6/2) when moist; single
grain (structureless) ; looge when moist; noncalear-
eous ; water table at depth of 42 inches.
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Elsmere loamy fine sand {Eo).—The surface layer of
this soil commonly is very dark grayish brown in color
and loamy fine sand in texture. In some areas, however,
this layer is very fine sandy loam to sandy loam. The
thickness of the surface layer ranges from 8 to 20 inches.
Former surface layers, now buried, are common. Light-
colored fine sand 1s 24 to 86 inches from the surface in
most places.

This soil is used for range or hay meadow. (Capability
unit ITVw-5; Subirrigated range site.)

Elsmere fine sand (Eb).—This soil has a coarser, lighter
colored, thinner surface layer than Flsmere loamy fine
sand. The texture of this layer varies between loamy
sand and fine sand, and the color, between very dark gray-
ish brown and dark grayish brown. The extreme range
in thickness of the surface layer is 8 to 14 inches, but: the
more common range is from 7 to 12 inches.

This soil is not suited to cultivation.

(Capability unit
VIw-5; Subirrigated range site.)

Gannett Series

In the Gannett series are deep, dark soils of the poorly
drained depressions. These soils developed from sand
under the influence of excess water and large amounts of
organic matter from decaying vegetation.

The A horizon, or surface layer, of these soils is 12 to
36 inches or more in thickness. It is very dark grayish
brown to black, and it contains gleyed zones where gray
colors are more evident. The texture ranges from loamy
fine sand to silt loam, and the proportion of organic mat-
ter is very high. The lower part of the A horizon in some
places contains more clay than the upper.

These soils are noncalcareous, or calcareous only in the
upper few inches. The water table ranges from the sur-
face to a depth of 30 inches. Water often covers the
surface in winter and spring. »

The Gannett soils are closely. associated with the im-
perfectly drained Elsmere soils and the well-drained Dun-
day and Anselmo soils. They are not so coarse textured as
the Loup soils and are gleyed.

Typical profile of Gannett sandy loam in upland depres-
sion nnder native sod (0.15 mile east and 0.3 mile north of
centersec. 18, T. 24 N, R. 35 W.) :

A0—2 inches to 0, organic matter
leaves and stems).

Al1l—O0 to 3 inches, very dark gray (10YR 3/1, moist) sandy

loam; weak, fine, granulaf structure; very friable

when meist: calcareous; clear, smooth boundary.

to G inches, very dark gray to black (10YR 25/1,

moist) light loam; weak, fine, granular structure;

very friable when moist; calcareous; abrupt, wavy
boundary.

A3—6 to 8 inches, dark-gray (10YR 4/1, moist) fine sandy
loam; weak, fine, granular structure; very friable
when moist; noncalcareous; clear, smooth boundary.

Al1lb—S8 to 14 inches, black (10YR 2/1, moist) fine sandy loam ;
wenk, medium, blocky structure; friable when moist;
noncaleareous; clear, smooth boundary.

Al2b—14 to 22 inches, very dark gray (10YR 3/1, moist)
silty clay loam ; weak, medium, blocky structure; firm
when moist; noncaleareous; a few iron stains along
roots; clear, smooth boundary.

Al13b—22 to 34 inches, very dark grayish-brown (2.5YR 3/2,
moist) silty clay loam; weak, medium, blocky struc-
ture; firm when moist; noncalcareous; few, medium,
and very fine mottles ; water table at 30 to 32 inches;
gradual, smooth boundary.

(partially decomposed

Al2—3

Al4b—34 to 46 inches, gray to dark-gray (10YR 4.5/1, moist)
fine sand; single grain (structureless); very friable
when moist ; noncalcareous.

Gannett sandy loam (Gn).—This is the only soil of the
Gannett series mapped in the county. It occurs in wet
upland depressions and is the wettest soil in the county.

Included with this soil are some areas of Elsmere loamy
fine sand, Elsmere fine sand, and Marshland.

This soil is used as hay meadow or range. In most years,
it is too wet for cultivation.  (Capability unit Vw-1; Wet
Land range site.)

Loup Series

In the Loup series are poorly drained soils in narrow
areas on bottom lands along the Loup and Dismal Rivers.
The surface layer contamns much organic matter, some
of which is only partly decomposed. The texture of this
layer ranges from silty clay loam to fine sand. In many
Elaces the lower part of the surface layer is darker and
ner textured than the upper part. The alluvial material
under the surface layer is fine to coarse sand and gravel.
Normally, soils of this series are calcareous only at or
near the surface. The water table ordinarily is stable at
a depth 12 to 24 inches from the surface.

The Loup soils occur with soils of the Klsmere series,
which are better drained, and with the Dunday soils of
the terraces. They are similar to the Gannett soil of the
upland depressions but have developed in coarser textured
sand and lack the gleying common in the Gannett soil.

Typical profile of Loup loam under native sod (along
the Middle Loup River, 2,500 feet east of center of sec.
8, T.24N.,,R.32W.):

A11—0 to 2 inches, grayish-brown ( 1<OYR‘5/2) loam, very dark
grayish brown (10YR 3/2) when moist; moderate,
medium, granular strueture; slightly hard when dry,
friable when moist; noncalcareous; abrupt, smooth
boundary. .

A12—2 to 8 inches, gray (10YR 6/1) loam, very dark gray
(10YR 3/1). when. moist; weak, fine, subangular
blocky structure; hard when dry, friable when moist;
noncalcareous ; abrupt, smooth boundary. .

AC—S8 to 18 inches, light-gray (10YR 7/1) loamy fine sand,
light brownish gray to grayish brown (10YR 5.5/2)
when moist; weak, coarse, subangular blocky struc-
ture; very friable when moist; noncalcareous ; abrupt,
smooth boundary. . )

C1—18 to 24 inches, light-gray (10YR 7/2) very fine sand,
gray (10YR 6/1) when moist; single grain (structure-
less) : loose when dry. or moist; many dead roots;
few, fine, faint mottles mostly along old root channels;
nonecalcareous; water table at depth of 19 inches;
many iron stains; abrupt, smooth boundary.

C2—24 inches, light-gray (10YR 7/1) sand and gravel (10YR
7/2, moist) ; single grain (structureless) ; soft when
dry, loose when moist ; noncalcareous.

Loup fine sand (ld).—The surface layer of this soil is
very dark gray to grayish brown when moist. Its texture
ranges from loamy fine sand to fine sand. Normally,
there is 1 to 4 inches of partially decomposed . or-
ganic matter on top of the soil, and there are occasional
darker layers of loam "within the profile. The mineral
surface soil ranges from 2 to 12 inches in thickness. The
underlying alluvial material is fine sand to gravel.

Included with this soil are areas of Loup loam, of Els-
mere loamy fine sand, and of Marshland.
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This soil is too wet, for cultivation. It is used for range
or hay meadow. (Capability unit Vw-i; Wet Land range
site.)

Loup loam (lm).—This soil lies a few inches higher
above the river than Loup fine sand. It is an older soil
and shows more development, of the surface layer. The
surface layer is 4 to 12 inches of very dark grayish-brown
to black fine sandy loam to clay loam. The underlying
alluvial material ranges from fine sand to gravel.

Ineluded with this soil are areas of Loup fine sand, some
areas of Elsmére loamy fine sand, and some areas of
Marshland.

This soil is too wet for cultivation and is used for hay.

or range. (Capability unit Vw—1; Subirrigated range

site.)

Marshland (-Marsh)

Marshland, shown on the soil map by marsh symbol,
is land too wet to support palatable grasses, rushes, or
sedges. It isnot classihed as a soi], because the areas may
be under open water during winter and spring but arve
partly closed over with a growth of cattails and other
water-growing plants during summer. Areas of Marsh-
land used. for hay were mapped as inclusions within areas
of Gannett sandy loam. Marshland is in class VIIIT and
issuitable only as a wildlife habitat.

Valentine Series

In the Valentine series are deep, light-colored, very
sandy soils on hummocks and dunes (fig. 20). They cover
about 90 percent of the county. They are well-drained
to excessively drained, noncalcareous soils that developed
under a good plant cover consisting mostly of tall and
mid grasses.

The surface layer is 3 to 10 inches thick, is brown to
dark grayish brown when moist, and is a fine sand in tex-
ture. In eroded areas or areas recently stabilized there is
little of this layer, or all of it has been destroyed. In
some places the texture of the surface layer is loamy fine
sand. The material underlying the surface layer is pale-
brown to brown fine sand.

Except along the river breaks, areas of Valentine soils
show little or no drainage pattern, because the water infil-
trates rapidly and little 1s left to run oft.

Typical profile of Valentine fine sand, rolling, under
native sod (1,200 feet east and 1,400 feet south of north-
west corner of sec. 2, T.23 N.,, R. 33 W.) : .

A1—0 to 9 inches, grayish-brown (10YR 5/2) fine sand, dark
grayish brown (10YR 4/2) when moist; single grain
(structureless) ; soft when dry, loose when moist;
noncaleareous ; gradual, smooth boundary.

AC—9 to 16 inches, light brownish-gray (10YR 6/2) fine sand,
brown (10YR 5/3) when moist; single grain (struc-
tureless) ; soft when dry, loose when moist; non-
caleareouns ; gradual, smooth boundary.

C—16 to 32 inches, pale-brown (10YR 6/3) fine sand, brown
(10YR 5/3) when moist ; single grain (structureless) ;
loose when dry or moist; noncalcareous.

Valentine fine sand, hilly (VaD).—This soil occurs on the
larger and steeper dunes that were last to be stabilized.
Many of them have been stabilized since the settlers began
to control prairie fires that once destroyed protective
vegetation.

Figure 20—Profile of a Valentine soil showing about 6 inches of
surface soil.

The surface layer is lighter colored than that of soils
on the lower and smoother dunes, since the higher dunes
were last to be stabilized. The surface layer is seldom
more than 3 inches of brown fine sand, though this layer
is somewhat deeper in the swales and on lower slopes.
Slopes are generally morve than 16 percent and are marked
with many catsteps.

From 20 to 40 percent of the areas of this soil consists
of included areas of Valentine fine sand, rolling, which
is on the smoother slopes; and about 5 percent consists
of Dunday loamy fine sand, 2 to 5 percent slopes, which is
in the swales and narrow valleys.

This Valentine soil is used for range.
VIIe-5; Choppy Sands range site.)

Valentine fine sand, rolling (VaC).—Nearly 85 percent
of the county is occupied by this soil. It is on hummocks
and lower and smoother dunes. Slopes generally range
from 3 to 16 percent, but steeper slopes are included.

Tn most places the surface layer is 4 to 10 inches of
dark grayish-brown loamy fine sand to fine sand. Adja-
cent to areas where the Ogallala formation has been ex-
posed, there .are a few areas where the texture of the
surface layer is loamy fine sand.

(Capability unit.
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In given areas of this soil, up to 50 percent of the
acreage may consist of Valentine fine sand, hilly, which
is on the steeper and rougher slopes. Also included are
small areas of Valentine loamy- sand, hummocky, eroded ;
Dunday loamy fine sand, 2 to 5 percent slopes; Dunday
loamy fine sand, 2 to 5 percent slopes, eroded; Anselmo
loamy fine sand, 0 to 1 percent slopes; Elsmere loamy
fine sand; Elsmere fine sand; and Gannett sandy loam.

"This soil is used for range or hay meadow. (Capability
unit. VIe-5; Sands range site.)

Valentine loamy sand, hummocky, eroded (VcB2).—
This is land where Valentine, Dunday, and Anselmo
soils have been so much altered by wind erosion that they
can no longer be identified. It consists of blown-out
areas, hummocks where soil material has accumulated,
and some areas that have been little disturbed by wind.
The blown-out areas are raw parent material; and hum-
mocky areas are loose sand.

Winnowing has removed much of the organic matter
and the fine soil particles from the surface layer.

This mixture of wind-eroded soils is not suitable for
cultivation. (Capability unit VIe-5; Sands range site.)

Valentine soils and rough broken land (VR.—This
mapping unit consists of Valentine soils and rough broken
land along the Dismal and Loup Rivers (fig. 21). It
contains Valentine fine sand, hilly; Valentine fine sand,
rolling, and rough broken land.
sotls along the river are included.

In some areas, alluvial

Figure 21.—Rough broken topography and outcrops of Ogallala
sandstone typical in areas of Valentine soils and rough broken land.

The Valentine soils of this mapping unit are much like
they are where mapped separately. Valentine fine sand,
rolling, contains considerable loamy fine sand.

The rough broken land occurs where the Ogallala forma-
tion has been exposed by the cutting action of the rivers.
This formation is a soft, white, fine-grained sandstone of
Tertiary age. It weathers to a mixture of fine sand and
silt. 'This weathered material has been mixed with eolian
sands, and the result is shallow to deep soil-forming
material of -sandy loam to fine sand texture. Runoft
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waters have cut numerous V-shaped channels that are
bordered by sharp divides. In most: places; the surface
layer on rough broken land is 2 to 3 inches of loamy- fine
sand that is dark grayish brown-to grayish brown when
moist.

This mapping unit is used for range.
unit VIIs-3; Thin Breaks range site.)

(Capability

Origin and Classification of Soils

Soils are formed through interaction of climate, living
organisms, parent materials, topography, and time. The
nature of a soil at any point on the earth depends on the
combination of the five factors at that point. All five
factors come into play in the genesis of every soil. The
relative importance of each differs from place to place.
In some places one is dominant, and in other places
another. But it is the past interaction of the five major
factors that is of first importance in determining the -
present nature of every soil. These five factors are next
discussed as they relate to the soils of Hooker County.

Parent material—Hooker County is in the west-central
part of Nebraska, in the northern part of the High Plains
section of the Great Plains province. It lies in the heart
of the region known as the Sandhills of Nebraska.

Befove Tertiary time, the part of the North American
continent that now includes Hooker County was covered
severnl different times by ocean waters in which were de-
posited a great thickness of sediments that eventunally
Jformed sandstone, shale, and limestone.

During the Tertiary age, outwash from the Rocky Moun-
tains covered this area with a few to many feet of strati-
fied silt and sand. This stratified material is the source
of the Ogallala sandstone, which is now covered by eolian
sands to depths ranging from a few feet in the valleys

to 300 feet or morve in the large dunes (fig. 22). The
exact source of the eolian sand is not known. Locally,

material from the Ogallala formation and the eolian sand
have been mixed.

e ot Z o

Figure 22.—Nearly white Ogallala sandstone exposed by cutting

action of the river; many feet of eolian sand overlie this sandstone.
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In this county, parent material has had more influence
on soil formation than climate, vegetation, topography, or
time. All of the soils have developed in the eolian sand,
or locally, from sandy alluvium along flood plains and
terraces. The wind has sorted out the fine particles and
left mostly fine sand in the form of dunes. As a vesult,
all the solls except those in some of the valleys, are ex-
ceptionally sandy. In some of the valleys, however, some
silt has accumulated. Much of the acreage of poorly
drained soils has some silt near the surface.

Topography.—The Sandhills region is characterized by
small and large dunes and ridges separated by swales and
valleys. Because the sandy soils readily absorb water,
there is little or no runoff and no defined surface drainage
in most, of the county. Underdrainage is good, and most
of the excess water is carried off by subsurface flow to the
Middle Loup and Dismal Rivers. Along the western
border of the county, there are some poorly drained valleys
that have been partially drained by ditches. These drain-
age ditches start the Dismal River and the south branch
of the Middle Loup River.

Surface drainage has a definite pattern only along the
Dismal and Middle Loup Rivers. The rivers have cut
down into the Tertiary materials. This has resulted in
steep breaks, about half a mile wide and parallel to the
rivers, where Ogallala sandstone is exposed and the land
is deeply dissected by intermittent drains.

Soil development has been affected by the moisture in
the imperfectly drained valleys. The soils in these valleys
generally have a much darker surface soil because more
organic matter has accumulated. In the poorly drained
valleys, the soils show some gleying and accumulation of
iron. Soils in both the imperfectly drained and poorly
drained valleys usually show free lime near the surface.
The areas of rough broken land have not developed much
soil material, because of rapid runoff and the erosion that
goes with it.

The dune type of topography, which is typical of large
areas in the county, has had its effect on soil development.
There has been: less soil development on the dunes than
in the swales and valleys between the dunes.

Living organisms.—Vegetation has been exceptionally
important in soil development in this county. Without
vegetation, the shifting sand would never have been
stabilized.

The vegetation on the uplands consists mainly of native
grasses, but also of perennial forbs and some low shrubs
such as wild rose, sand cherry, and leadplant. Sedges
and rushes predominate on the poorly drained soils. A
few cedars and broadleaf trees grow along the rivers and
on the rough broken areas adjacent to the rivers.

The soils of Hooker County are those typical of grass-
lands. The few trees have had little effect on soil de-
velopment. Organic matter derived mostly through de-
cay of grasses is responsible for-the dark color of the
surface layer of some of the soils. Soils with a good,
dense cover of grass generally have a darker and thicker
surface soil than those having a sparse cover of grass.
The more recently stabilized soils have a more sparse vege-
tation and only slight soil development. Wet areas gen-
erally have the most lush growth of vegetation and the
darkest surface soil.

Micro-organisms have played an important part in soil
development. They help not only in improving soil tilth
by breaking down organic matter into humus, but also in
making available a supply of plant nutrients. When the
grasses and other plants can obtain more nutrients, they
produce more roots, stems, and leaves, which under natural
conditions, are returned to the soils. The coarse sandy
soils do not have so many micro-organisms as finer tex-
tured sotls.

Worms, rodents, and other burrowing insects and ani-
mals have affected soil formation. They mix the soil,
aerate if, and provide channels for penetration of water.

Climate—This county has a microthermal, subhumid
climate characterized by extreme summer and winter tem-
peratures and deficiency of moisture in some seasons. At
Mullen, the average annual precipitation is 18.89 inches,
the average annual daytime temperature is 64° F., the
average annual nighttime temperature is 35°, and the
average number of days without killing frost is 137.
Most of the rainfall comes during the growing season.
Rainfall is sufficient to grow a good cover of tall grass,
and has been important mn stabilizing the loose sand and
in soil formation. Rainfall has not been great enough
to leach the soils excesssively. It has been enough to leach
the well-drained soils of free lime, if lime was ever present.
Most of the soils are too young to show the full influence
of the climate.

Time.—The soils of this county range from old to very
young. They differ not only in actual years of age, but
also in apparent age. These differences in actual or ap-
parent age are indicated by their degree of soil develop-
ment. Valentine fine sand, hilly, for instance, is.a young
soil because only a short time has elapsed since the sand
was stabilized. Valentine fine sand, rolling, the Dunday
soils, and the Anselmo soils are somewhat older. The Els-
mere and Gannett soils ave probably still older. Loup fine
sand is a young soil on very recent alluvium. Other
things being equal, the older soils generally have a thicker
and darker surface soil.

Classification of Soils

The soil series of Hooker County are classified by great
soil groups as shown in table 11, which also shows parent
material, topography, and drainage for each series. Cli-
mate and living organisms are not shown in this table be-
cause they are relatively uniform throughout the county
and therefore cannot account for broad differences among
the soils. Age of the soils, though not shown in the table,
is to some degree indicated by their placement in the great
soil groups. Soils of the Chestnut and Humic Gley great
soil groups are older than those of the Regosol great soil
group.

Chestnut soils

Chestnut soils have a dark-brown surface horizon that
grades to lighter colored parent material. Soils of this
great soil group normally have layers of accumulated cal-
cium carbonate 1 to 4 feet below the surface. In IHooker
County, -however, their parent material was mostly non-
calcareous, so this lime zone occurs in only a few places.
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TasLe 11.—80il series classified by great soil group, and
the parent material, topographic position, and drain-

age of each
Great soil group |Parent materiall Topographic Drainage
and series position
Chestnut:
Anselmo_ _____ Kolian sands Nearly level Good,
and silts. valleys.
Elsmere 1______ Tolian or allu- | Level valleys.| Imperfect.

Humie Gley:

vial sands.

Gannett._ ... Eolian sands..| Level depres- | Poor (surface
sions. and in-
ternal).
Regosols:
Loup._._______ Alluvial sand | Level flood Poor (high
and gravel. plains. water
table).
Dunday_______ Eolian or allu- | Nearly level Good.
vial sands. valleys.
Valentine__.__| Rolian sands_.| Hummocks Good to exces-
and dunes. sive.

! Intergrade to Humic Gley.

The Chestnut soils in this county are of the Anselmo and
Elsmere series. The Elsmere are imperfectly drained soils
that intergrade to the Humic Gley great soil group.

Humic Gley soils

Soils of the Humic Gley great soil group have developed
in poorly drained depressions. They contain a gleyed
layer characterized by neutral gray colors and presence
of ferrous iron. The gleying results from intense reduc-
tion brought about by the poor drainage. The Gannett
is the only soil of this group in Hooker. County.

Regosols

Soils of the Regosol group show little or no horizon de-
velopment. The soils of this great soil group in Hooker
County are the Loup, Dunday, and Valentine. The Loup
soil overlies alluvial sediment (fine sand and gravel);
the Dunday soils overlie eolian or alluvial sand; and the
Valentine overlies eolian sand. Along the river breaks,
where Ogallala sandstone is exposed, the eolian sand of
the Valentine and Dunday soils contains some material
from this soft, fine-grained rock.

Climate of Hooker County

Hooker County, like most of central and western Ne-
braska, is in the central part of a vast area having pro-
nounced slope to the east. In Wyoming, to the west, the
Rocky Mountains are not a solid ridge, as they are to the
southwest, so winds from the west blow across the moun-
tains and sweep into Nebraska. The mountain barrier
to the west does not stop the winds but is high enough to
cut off most of the moisture from the Pacific Ocean. To
the north, east, and south of Hooker County there are
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no climatic barriers; consequently, there are sharp changes
in temperature. Moisture-bearing winds from the Gulf
and the southern Plains States frequently move north-
ward over this region late in spring and early in summer,
and in winter wind from this direction brings warmer
weather,

The climate is of the kind that favors the growth of
grass. Dry weather during winter and early in spring is
unfavorable to the natural spread of trees. Since the soils
in this area ave sandy, they blow when unprotected. The
soils therefore have remamed under native grass. Only
about 0.5 percent of the land is under cultivated crops.

In winter, cold weather generally alternates with the
warm periods. When the westerly to southwestevly winds
are dominant, the weather is warm, but when winds come
from northern and central Canada, the weather is
cold. Snowfall is light early in winter, bui increases
as the season advances. During the frequent periods of
warm weather, the snow usually melts, so there ave few
long periods of snow cover. The heaviest snowfall comes
in March, but by that time the sun is high enough in the
sky that the snows are soon melted. Heavy wet snows
are rather common in April. They provide welcome
moisture and give the grass a good start, but they are
unfavorable for livestock on the range. The average
snowfall for April is greater than that for December.

By May the ground is warming rapidly as the sun
continues its travel northward, but the upper air is still
rather cold. This cold air, combined with moisture from’
the south, results in showers. Precipitation, mostly in the
form of showers and thunderstorms, increases to a maxi-
mum early in June (table 12). The sandy soils permit,
rapid absorption of these rains, so there is little surface
runoff. The changeable temperatures in spring, together
with rather frequent late frosts and windy days, preclude
the growing of any but the harvdiest varieties of fruit.

As the summer advances, the upper air warms grad-
ually, but there is a smaller change in surface temperature
than in spring.  From July on, moisture-bearing winds
from-the Gulf also tend to move northwavd farther to the
east. Consequently, the rainfall diminjshes rather rapidly.
Many summer days are hot, but the nights are generally
cool. The low moisture content of the air permits rapid
cooling after sundown. This, coupled with higher eleva-
tion, produces larger daily range in temperature than the
range in lower regions to the east. The soils are grass
covered, however, and do not get so hot as plowed soils or
those under wheat stubble after harvest, Summers in this
county therefore are not so hot as they arve on wheatlands
to the south.

Autumn is usually the most pleasant season. The land
surface cools more rapidly than the upper air, so the
precipitation is generally light. There is also less wind
than at other seasons. There are many bright days, but
the clear air permits vapid cooling at night. The first
freezing temperature usually occurs during September
(table 13). The dry weather cures the range grasses,
which provide good pasture for some months after growth
has ceased. Cattle frequently winter well on these cured
range grasses until after the first of the year. Snowfall
is‘usually so light that grazing can continue until rather
late in winter.
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TaBLE 12.—Temperature and precipitation in Hooker County

[Data from U.S. Weather Bureau station at Mullen, Nebr.

Average daily maximum and minimum temperatures based on a 21-year record

ending in 1959; precipitation based on 36 ycars of complete record during period 1895-1959; snowfall based on records in the period

1927-59]
Temperature Precipitation
Month Average | Average Driest Wettest | Percentage of | Greatest
daily daily Average year year months with in Average
maximum | minimum (1895) (1944) less than half | 24 hours | snowfall
of average'!
°F. °F. °r. Inches Inches Inches Inches
January_ .. __ 36. 7 11. 2 0. 53 0 2,22 33 1.73 5.9
February . - - ce - 40. 1 13.7 . 55 55 1. 44 31 1.15 7.2
Mareh o el o 46, 9 20. 5 1.10 .90 1. 00 20 1. 40 10. 1
ApPrile oo 61. 7 32. 9 2. 30 1. 30 2. 06 20 2. 95 4.3
MaY oo e 73.5 43. 9 2.93 2. 04 4. 88 19 2. 50 0.9
June. ... 82. 7 53. 6 3.21 4. 60 5.15 10 3. 45 0
July - . 91.3 60. 1 2. 85 .34 6. 23 24 3. 00 0
August_. ... 89. 2 58. 8 2. 08 .94 3. 00 13 3. 50 0
September_____ ... 80. 3 48. 0 1. 36 .25 .25 36 2. 20 0
October. . 68. 1 36. 0 1. 10 0. 00 34 28 3. 00 1.2
November_ .o ._ 50. 5 23.0 . 46 .41 2. 40 33 1. 00 2.5
December_ . . . ______._- 42. 4 16. 9 .42 16 .33 .36 .75 3.6
Annualo . ool 63. 6 34.9 18. 89 11. 69 20,830 |ceemee 2 3. 50 35. 7
1 For example, percentage of all Januaries in the recording period 2 Greatest 24-hour precipitation that ever fell in 1 year in the
that had less than half of the average precipitation for the month  recording period of 36 years.
of January; that is, less than half of the average of 0.53 inch
reported for January.
Tanrn 18.—Probabilities of last freesing temperatures in spring and first in fall
[All data from Mullen, Hooker County, Nebr.]
Dates for given probability and temperature
Probability
16° F. 20° I, 24° T 28° F. 32° 1,
Spring:
1 year in 10 later than_..._________________..___ Apr. 18 ____. Apr.29_ .| May 7______. May 19._____ May 28.
2 years in 10 later than________________________ Apr.12_ .. ___| Apr.24______| May 1__.____ May 13______ May 23.
5 years in 10 laterthan_____________________.__. Apr. 2. ____ Apr. 14______| Apr. 21_____ | May 2_______ May 12.
Fall:
1 year in 10 earlier than_______________________ Oct. 22.______ Oct. 16._.____ Oct. 8_______. Sept. 28 _____ Sept. 12.
9 years in 10 earlier than__ . __________________. Oct. 27______. Oct. 21 ______ Oct. 13._____ Oct. 3____.___| Sept. 17.
5 years in 10 earlier than______________________ Nov. 7o.._._. Oct. 31______. Oct. 24-____._| Oct. 14._._____| Sept. 26.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or
cluster, such as a clod, crumb, block, or prism.

Alkali soil. Generally, a highly alkaline soil. Specifically, an al-
kali soil has so high a degree of alkalinity (pH 8.5 or higher)
or so high a percentage of exchangeable sodium (15 percent or
more of the total exchangeable bases), or bhoth, that the
growth of most crop plants is reduced.

Alluvium. Fine material, such ag sand, silt, or clay, that has been
deposited on land by streams.

Available water capacity. Amount of moisture that can be held
in the soil and that is available to plants. Amount of mois-
ture held in soil between field capacity (about one-third
atmosphere of tension) and the wilting coefficient (about 15
atmospheres of tension).

Calcareous soil. 18o0il containing enough calcium carbonate (often
with magnesium carbonate) to form bubbles visible to the
naked eye when treated with cold, dilute hydrochloric acid.
Soil that is alkaline in reaction because of presence of free
calcium carbonate.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural clags, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Colluvium. = Soil material, rock fragments, or both, near the base
of rather steep slopes. The deposits have accumulated through
goil creep, slides, and local wash.

Complex, soil. A\ mapping unit consisting of different kinds of
soils that are in such small individual areas or in such intri-

ate patterns that they cannot be indicated separately on a
map of the scale used.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms for consistence
commonly used in this report are the following:

Loose—~—Noncoherent ; will not hold together in a mass.

Friable—When moist. crushes easily under moderate pressure
between thumb and forefinger and coheres when pressed
together.

Firm.—When moist, crushes under moderate pressure bhetween
thumb and forefinger, but resistance is distinctly noticeable.

Soft.—When dry, soil mass is very weakly coherent and fragile;
breaks to a powder or individual grains under very slight
pressure.

Hard—When dry, moderately resistant to pressure; Dbarely
breakable between thumb and forefinger.

Diversion, or diversion terrace. A ridge of earth, generally a ter-
race, that is built to divert runoff from its natoral course and,
thus, to protect areas downslope from the effects of such
runoff.

Eolian (aeolian) soil material. Soil parent material accumulated
through wind action; commonly refers to sandy material in

dunes.

Horizon, soil. A layer of soil, approximately parallel to the soil
surface, that has characteristics produced by soil-forming
processes.

Mapping unit. All areas of a named Kind of soil, soil conmplex, or
miscellaneons land type shown on the soil map and identified
by a symbol. In this report, the word “soil” is frequently used
as equivalent to “mapping unit.”

Miscellaneous land type. A mapping unit used for areas of land
that have little or no natural soil; or that are too nearly
inaccessible for orderly examination; or that occur where, for
other reasons, it is not feasible to classify the soil.

Mottling, soil. Contr 1 patches of color that vary in number
and size. Descriptive terms for mottling are as follows: Con-
trast—taint, distinet, and prominent; ebundance—few, com-
mon, and many ; and gize—fine, medium, and coarse. Mottling
in a soil nsually indicates poor aeration and restricted drain-
age.

Natural drainage. Refers to the conditions of drainage that ex-
isted during development of the soil, as opposed to altered
drainage, which commonly results from artificial drainage or
irrigation but may be caused by the sudden blocking or deep-
ening of drainage ouflets. Seven different classes of natural
drainage are recognized:

FEacessively dreined soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively draincd soils are very permeable and are
free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly intermediate in texture.

Moderately well drained soils commonly have a slowly permeable
layer in or immediately beneath the solum. They have uni-
form color in the A and upper B horizons and have mottling
in the lower B and the C horizons.

Imperfectly or somewhat poorly drained soils are wet for sig-
nificant periods but not all of the time.

Poorly drained soils are wet for long periods and are light gray
and generally mottled from the surface downward, though

~ mottling may be absent, or nearly so, in some soils.

Very poorly dreined soils are wet nearly all the time. They
have a dark-gray or black surface layer and are gray or
light gray, with or without mottling, in the deeper part of
the profile.

Parent material. -The material from which the soil has formed.

Permeability, soil. The quality of the soil that enables it to trans-
mit water and air. Terms used in this report to describe
permeability are as follows: slow, moderately slow, moderate,
moderately rapid, rapid, and very rapid.

Phase, soil. In this report, a subdivision of the soil type based on
differences in the soil type that affect management but do not
alfect kind, thickness, and arrangement of layers in the soil
profile. Actually, a phase can be a subdivision of a soil series,
soil type, or other unit in the natural, or taxonomie, classifi-
cation of goils.

pH value. A numerical means for designating relatively weak
acidity and alkalinity, as in soils and other biologic systems.
A pH value of 7.0 indicates precise neutrality; a higher value,
alkalinity ; and a lower value, acidity.

Profile, soil. A vertical section of the soil throngh all its horizons
and extending into the parent material. See Horvizon, soil.

Reaction, soil. The degree of acidity or alkalinity of a goil, ex-
pressed in pH values. See pII value.

Relief. The elevation or inequalities of the land surface, con-
sidered collectively.

Sand. JIndividual rock or mineral fragments in soils that have
diameters ranging from 0.05 to 2.0 millimeters. Most sand
grains consist of quartz, but they may be of any mineral com-
pogition. The textural class name of any soil that contains
85 percent or more sand and not more than 10 percent of clay.

Series, soil. A group of soils developed from a particnlar type of
parent material and having genetic horizons that, except for
texture of the surface layer, are similar in differentiating
characteristics and in arrangement in the profile. A soil series
may include two or more soil types that differ from one an-
other in texture of the surface soil.

Individnal mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soils of the silt
textural c¢lass is 80 percent or more silt and less than 12 percent

clay.

Soil. A natnral. three-dimensional body on the earth's surface
that supports plants and that has properties resulting from
the integrated effect of climate and living matter acting upon
parent material, as conditioned by relief, over periods of time.

Solum. The upper part of a soil profile, above the parent mate-
rial, in which the processes of soil formation are active. The
living roots and other plant and animal life characteristic of
the soil are largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unilike those of an
equal mass of unaggregated primary soil particles.

Subsoil. Technically, the B horizon ; roughly, the part of the pro-
file below plow depth.

Surface layer. The topmost layer in the soil profile, regardless
of the thickness of this layer.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to & inches 'in thickness.

Terrace, geologic. An old alluvial plain, ordinarily flat or un-
dulating, that borders a river, lake, or sea.

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour. The
terrace intercepts surplus runoft so that it may soak into the
soil or flow slowly to asprepared outlet without harm.

Silt.
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Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a soil mass. (See Clay, Sand, and Silt.) The basic
textural classes, in order of increasing proportions of fine par-
ticles are as follows: Sand, loamy send, sandy loam, loam,
silt loam, silt, sandy clay loamn, clay loam, silty clay loam,
sandy clay, silty cley, and cley. The sand, loamy sand, and
sandy classes may be further subdivided by specifying “coarse,”
“fine,” or ‘“very fine.”

Topsoil. Presumed fertile soil or soil material, ordinarily rich in
organic matter, used to topdress roadbanks, lawns, and
gardens.

Type, soil. A subdivision of the soil series made on the basis of
differences in texture of the surface layer.

Water table. The highest part in the soil or underlying rock ma-
terial that is wholly saturated with water. In some places an
upper, or perched, water table may be separated from a lower
one by a dry zone.

Winnowed soil. Soil from which the wind has removed finer
particles.



HOOKER COUNTY, NEBRASKA

GUIDE TO MAPPING UNITS, RANGE SITES, AND CAPABILITY UNITS

[See table 4, p.15, for estimated yields on soils cultivated; table 5, p.20, for trees suitable for planting in windbreaks;

tables 7, 8, and 9 for engineering properties of the soils;

proportionate extent of each soil]

Map
symbol
Ao
B
DA

DuB
2DuB

DuB2

Ea
Eb
Gn
Ld
Lm
VaC
VaD
VcB2
VR

Soil
Anselmo loamy fine sand, 0 to 1 percent slopes. _
Blown-out land-.._._________________________
Dunday-Anselmo loamy fine sand, 0 to 1 percent
slopes. -
Dunday loamy fine sand, 2 to 5 percent slopes. ..
Dunday loamy fine sand, terrace, 2 to 5 percent
slopes.
Dunday loamy fine sand, 2 to 5 percent slopes,
eroded.,
Elsmere loamy fine sand.. ... __________________
Elsmere finesand_.__._______________________
Gannett sandy loam_______________.___________
Loup finesand. - . . __ . ____ .. ______.__._______
Loup loam.__._ . . __________________________
Valentine fine sand, rolling____________________
Valentine fine sand, hilly___.__________________
Valentine loamy sand, hummocky, eroded.______
Valentine soils and rough broken land_._.______

and table 10, p. 30, for approximate acreage and

Range site Capability unit
Name Page Symbol Page
Sandy 6 | Ille-5 17
0 VIe-5 18
Sandy 6 | IVe-5 17
Sandy 6 | IVe-5 17
Sandy 6 | IVe-5 17
Sandy 6 | IVe-5 17
Subirrigated 6| IVw-5 17
Subirrigated 61 VIw-5 18
Wet Land 51 Vw-1 18
Wet Land 5| Vw=5 18
Subirrigated 6 | Vw-1 18
Sands 8 | VIe-5 18
Choppy Sands 8 | VIle-5 18
Sands 8 | Vlie-5 18
Thin Breaks 8 | VIIs-3 18

! Not assigned to a range site; land now stabilized by vegetation that formerly was Blown-out land is in the
Sands range site.

O
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for


mailto:ServiceDesk-FTC@ftc.usda.gov
http://offices.sc.egov.usda.gov/locator/app
http://offices.sc.egov.usda.gov/locator/app
http://directives.sc.egov.usda.gov/33081.wba
http://www.ascr.usda.gov/complaint_filing_file.html
http://www.ascr.usda.gov/complaint_filing_cust.html
http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake@usda.gov
mailto:program.intake@usda.gov

program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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